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RESUMO

Variantes genéticas relacionadas a caracteristicas externamente visiveis sao
de grande relevancia para a predicao da cor de olhos e de pele em humanos. Neste
estudo, investigamos a capacidade de um conjunto de SNPs de genes relacionados
a pigmentac&o humana para predizer a cor de olhos e de pele em uma populagéo do
sul do Brasil. Em uma primeira analise, investigamos um conjunto de oito SNPs de
sete genes, em 478 individuos do sul do Brasil com diferentes fenétipos de pele e de
olhos, genotipados através do Sistema Multiplex SNaPshot®. Entdo, usando
regressao logistica multinomial, criamos cinco modelos para predigao do fenétipo de
olhos: A (5 classes: Azul, Verde, Mel, Castanho Claro e Castanho Escuro, acuracia
geral 75%); B (3 classes: Azul, Intermediario e Castanho Escuro, 82%); C (2 classes:
Azul e Nao Azul, 94%); D (2 classes: Castanho e Nao Castanho, 91%); e E (2 classes:
Claro e Nao Claro, 95%). Além disso, criamos trés modelos para predicao de fenétipo
de pele: F (6 classes: Branco, Palido, Bege, Marrom Claro, Marrom Médio e Marrom
Escuro, 49%); G (3 classes: Claro, Intermediario e Escuro, 82%); e H (2 classes: Claro
e Escuro, 92%). Em uma segunda analise, investigamos um conjunto de 68 SNPs de
21 genes, em 465 individuos do sul do Brasil com diferentes fenétipos de pele e de
olhos, genotipados no Sistema MassARRAY®, utilizando reagentes iPLEX® Pro.
Entao, usando ferramentas de bioinformatica, foram analisados varios modelos para
predicdo de fendtipo de olhos e de pele e, a partir deles, foi escolhido o melhor de
cada caracteristica para construir O BR-EASE (BRAZILIAN EYE AND SKIN
ESTIMATOR), um sistema facil de fenotipagem forense através do DNA. O sistema
classifica os olhos em trés classes (azul, intermediario e castanho) com uma acuracia
geral de 87%, classificando corretamente 98% de olhos castanhos, 94% de olhos
azuis e 31% de olhos com fendtipo intermediario. A pele também ¢é classificada em
trés classes (clara, intermediaria, escura) e apresenta uma acuracia geral de 97,5%,
classificando corretamente 100% de pele clara, 98% de pele escura e 90% de pele
intermediaria. Esses modelos foram capazes de prever a pigmentacado do olho e da
pele, com alta acuracia em individuos com fenétipo claro ou escuro, e menor em
individuos de fenétipo intermediario. E importante que os 6rgéos policiais possuam
preditores de fendtipos baseados na populagdo local para auxiliar em suas

investigacdes, principalmente porque a populagdo brasileira é de ancestralidade



miscigenada. As analises apresentadas aqui sdo uma contribuigdo importante para a

area de fenotipagem de DNA para fins forenses.

PALAVRAS-CHAVE: BR-EASE. Forense. Pigmentacao Humana. Cor dos olhos. Cor
da pele. Fenotipagem de DNA. SNP.



ABSTRACT

Genetic variants related to externally visible characteristics are of great
relevance for the prediction of eye and skin colors in humans. In this study, we tested
the ability of a set of SNPs in pigment-related genes to predict eye and skin colors in
an admixed South Brazilian population. In a first analysis, we investigated a set of eight
SNPs of seven genes, in 478 Southern Brazilian subjects with diverse skin and eye
colors, genotyped by SNaPshot® Multiplex System. Then, using multinomial logistic
regression, we designed five models for eye phenotype prediction: A (5 classes: Blue,
Green, Hazel, Light and Dark Brown, general accuracy 75%); B (3 Classes: Blue,
Intermediate and Dark Brown, 82%); C (2 classes: Blue and Non-Blue, 94%); D (2
classes: Brown and Non-Brown, 91%); and E (2 classes: Light and Non-Light, 95%).
Also, we designed three models for skin phenotype prediction: F (6 classes: White,
Pale, Beige, Light Brown, Medium Brown and Dark Brown, 49%); G (3 classes: Light,
Intermediate and Dark, 82%); and H (2 classes: Light and Dark, 92%). In a second
analysis, we investigated a set of 68 SNPs of 21 genes, in 465 Southern Brazilian
subjects with various skin and eye colors, genotyped by iPLEX® Pro reagents on the
MassARRAY® System. Then, using bioinformatics tools, we analyzed several models
for eyes and skin phenotype prediction. We chose the best model of each feature to
construct BR-EASE (BRAZILIAN EYE AND SKIN ESTIMATOR), an easy system of
forensic phenotyping through DNA. This system classifies eyes into three classes
(blue, intermediate and brown) with an overall accuracy of 87%, correctly classifying
98% of brown eyes, 94% of blue eyes and 31% of eyes with intermediate phenotype.
Likewise, skin is classified into three classes (light, intermediate, dark) and has an
overall accuracy of 97.5%, correctly classifying 100% of light skin, 98% of dark skin
and 90% of intermediate skin. These models were able to predict eye and skin
pigmentation, with high assertiveness in subjects with light or dark phenotype, and
lower in subjects of intermediate phenotype. It is important for law enforcement
agencies to have phenotype predictors based on local population to assist in their
investigations, mainly because the Brazilian population is of admixed ancestry.
Analyzes presented here are an important contribution to the area of forensic DNA

phenotyping.



KEYWORDS: BR-EASE. Forensic. Human Pigmentation. Eyes Color. Skin Color.
DNA Phenotyping. SNP.
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1 INTRODUGAO

Homicidios, agressao sexual, crimes contra patrimdnio, vitimas desaparecidas,
sepultamentos coletivos, acidentes massivos sao itens presentes na rotina de trabalho
dos peritos forenses. Analises de balistica, papiloscopia, toxicologia, pericias em
videos/fono/audio, medicina legal, analises histéricas, levantamento de testemunhas
sdo exemplos de ferramentas que contribuem para a investigagao dos fatos e para a
identificacdo de vitimas, envolvidos e culpados. Como estas ferramentas, as
avaliacdes de DNA de amostras relacionadas aos elementos de cada caso tém sido
também amplamente utilizadas. Agora, com a disponibilidade das novas tecnologias
para sequenciamento e genotipagem, a utilizacdo do DNA se estende para resolver
casos antes impossibilitados pelos limites tecnologicos. Contar com estas novas
tecnologias sera crucial para elucidar casos, em especial, aqueles dificeis em que as
ferramentas padrées para analise de DNA em identificagdo humana mostram-se
incapazes de gerar resultados.

A fenotipagem forense pelo DNA se apresenta como uma abordagem
promissora para suprir lacunas na busca de pessoas desconhecidas, em
investigacdes criminais, e na identificacdo de vitimas de catastrofes e de pessoas
desaparecidas. Essa metodologia permite a previsao individual de caracteristicas
externamente visiveis (CEV) a partir de analises de polimorfismos de nucleotideo
unico (SNPs) informativos de fenétipos. Entre esses SNPs, os mais bem descritos séo
aqueles relacionados com as caracteristicas de pigmentacéo, como cor dos olhos,
pele e cabelo. Estudos vém demonstrando o elevado poder de predicao dessas CEV,
apresentando resultados satisfatérios na predi¢cao da cor de iris azul e castanha e de
cabelo ruivo, enquanto para as demais ainda sao necessarias mais pesquisas para
predizer com precisdo esses fendtipos. Ainda, devido a maioria dos marcadores
descritos serem relacionados as populacdes europeias, sdo necessarios estudos em
outras populagdes, entre elas a do Brasil, que é extremamente miscigenada. Em um
futuro proximo essa metodologia estara apta a integrar as rotinas forenses, com
grande aplicabilidade e confiabilidade.

Neste trabalho, realizamos estudos para construir modelos de predigdo de
fendtipo de olhos e de pele para fins forenses, a partir da analise de 68 SNPs de 19

genes relacionados a pigmentacdo humana em individuos do sul do Brasil.
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1.1 OBJETIVO

Construir modelos genéticos de predi¢cao de fenétipo de cor de olhos e de pele

para fins forenses.

111

Objetivos Especificos

Identificar as possiveis associacoes estatisticas entre fendtipos e alelos de
genes envolvidos na sintese de melanina.

Investigar um conjunto de sete SNPs (de sete genes) e sua eficiéncia na
predicdo de cor de olhos e de pele, em 478 individuos com diferentes fenotipos
do sul do Brasil, utilizando modelos de regressao logistica multinomial.
Investigar um conjunto de sessenta e oito SNPs (de vinte e um genes) e sua
eficiéncia na predigdo de cor de olhos e de pele, em 465 individuos com
diferentes fenotipos do sul do Brasil, utilizando técnicas de bioinformatica,
sendo duas técnicas de selegédo de caracteristicas: RFE (Recursive Feature
Elimination) e X? (Teste do Qui Quadrado); e trés algoritmos de aprendizado de
maquina: SVM (Support Vector Machine), RF (Random Forest) e MLP (Multi-
Layer Perceptron).

Estimar a frequéncia alélica e genotipica dos 68 SNPs numa populagéo

miscigenada do sul do Brasil.

1.2 JUSTIFICATIVA

A fenotipagem forense pelo DNA vem se destacando como uma poderosa

ferramenta de auxilio nas investigagdes criminais. Entretanto, ainda sdo necessarios

estudos adicionais e pesquisas por novos SNPs, que predigam fenotipos com a maior

fidelidade possivel, para aumentar a precisdo das metodologias e fornecer alta

confiabilidade para uso forense.
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2 REVISAO BIBLIOGRAFICA

2.1 PERFIL DE DNA HUMANO NA PERICIA FORENSE

A utilizacdo do DNA como ferramenta de identificacdo humana veio com a
publicagdo de Jeffreys e colaboradores, relatando que certas regides do DNA
produziam uma espécie de impressao digital do DNA (Jeffreys et al., 1985). Desde
este importante fato a Ciéncia Forense tem sido beneficiada cada vez mais com a
tecnologia de analise do DNA, solucionando questdes cruciais. Ha cerca de 20 anos,
a genotipagem do DNA ¢é utilizada no mundo inteiro para solucionar casos de
identificacdo em crimes violentos, crimes menores, atos de terrorismo,
desaparecimento de pessoas e desastres em massa. A possibilidade de analise do
DNA de cada individuo aumentou a confiabilidade dos resultados de identificagcao
pessoal e de testes de paternidade, pois, ao contrario dos testes soroldgicos
anteriores (ABO, MN, Rh, HLA, entre outros) que necessitavam de uma fonte de fluido
ou sangue, os testes que utilizam DNA nao dependem da natureza do material
analisado, pois a informagao genética esta contida integralmente em todas as células
somaticas de um individuo (Kobachuk, 2012). Outra importante vantagem da analise
do DNA é que este é fisicamente mais resistente que as proteinas, pois a informacgéao
genética é encontrada na sequéncia nucleotidica tornando sua analise independente
da transcricao.

O principal objetivo da identificagdo humana na pratica forense criminal é prover
dados que justifiguem se determinado individuo é fonte doadora de uma evidéncia
biolégica. Dentre os possiveis resultados da investigagdo constam: 1- excluséo,
quando as amostras biolégicas possuem origens diferentes; 2- resultados
inconclusivos, quando nao é possivel determinar se as amostras provém ou nao do
mesmo doador; e 3- inclusdo quando as amostras sao similares e originaram-se da
mesma fonte (Inman et al., 2002). A fim de alcancar plenamente este objetivo, ao
longo dos anos foram implantadas diferentes técnicas a fim de caracterizar e
individualizar pessoas, como o uso dos conjuntos de marcadores autossémicos,
altamente polimorficos, conhecidos como os STRs (short tandem repeats). Na
atualidade, os STRs s&o os marcadores padrdes no sistema forense, sendo aplicado

nos casos de identificagao forense criminal e em testes de paternidade ou parentesco
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(Yoshida et al., 2011). A confiabilidade elevada do resultado de uma analise de STR
permite que ele seja usado como prova respeitavel nos processos penal ou civel.

Um sistema igualmente eficaz a identificacdo de variagdes de STRs para a
identificagcdo humana é a analise conjunta de marcadores moleculares do tipo SNPs
(single nucleotide polymorphism), os quais, da mesma forma, permitem a obtengéo
de perfis genébmicos unicos para cada individuo (Kobachuk, 2012).

Uma derivagao da analise de DNA para a pericia forense que se mostra agora
também muito promissor para auxiliar a investigagao policial categorizando vitimas
e/ou suspeitos, € a predicao de caracteristicas externas visiveis (CEV), como a
predicéo de grau de pigmentagéo de pele e de olho. Estudos recentes tém sustentado
que a analise de genes diretamente envolvidos no processo de sintese dos pigmentos
tem um elevado poder preditivo para inferir fenotipo de coloragéo de pele e olhos (Liu
et al., 2013). Na pele, em maior ou menor quantidade, a melanina é produzida nos
melandcitos (camada basal da epiderme) e depositada nos queratindcitos (onde
impede lesbes no DNA causadas pela luz ultravioleta). Nos olhos, a melanina é
produzida pelos melandcitos do epitélio pigmentar da iris, depositando-se no estroma
da iris cujas variacbes de densidade resultam também nas diferencas de cor.
Avaliando amostras de individuos com pele/olhos claros ou pele/olhos escuros, em
populagdes de ancestralidade europeias e africanas, respectivamente, se tém
encontrado associagdes positivas entre a heranga e a manifestacao da pigmentacao.
Estudos associativos entre genodtipo e o fendtipo de coloragao, contudo, devem
conseguir isolar o componente genético associado a ancestralidade para determinar
a implicacao efetiva no fendtipo de cada variante alélica como geradora de fenotipo

claro ou escuro (Liu et al., 2013).

2.2 DNA DE AMOSTRAS DEGRADADAS, ANTIGAS E DE MISTURAS

Os efeitos da degradacao ambiental e quimica tém sido extensivamente
investigados em estudos de validacéo de sistemas em DNA humano. A possibilidade
de obtencgéao de perfis genéticos completos é inversamente proporcional ao tempo em
que a amostra fica exposta a atividade de nucleases ou a elementos, agentes e
processos que degradam o DNA como fogo, salinidade, processos oxidativos e

contaminantes (Witcum et al., 2013). Desastres em massa como os ocorridos no
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World Trade Center em 2001 nos Estados Unidos (Biesecker et al., 2005), Tsunami
no Oceano Indico em 2004, o incéndio ocorrido em 2004 no supermercado Ycua
Bolafios em Assuncao-Paraguai, o furacao Katrina em 2005, ou ainda o acidente
ocorrido em 2007 com o véo TAM JJ 3054, no Brasil, sdo um desafio para os médicos,
odontolegistas, papiloscopistas e para os setores de biologia molecular encarregados
da identificagédo das vitimas e dos restos mortais. A identificagdo de corpos humanos
em avancado estado de decomposicao como, por exemplo, exumados, afogados,
esquartejados, ocultados, expostos ao tempo, a agao de animais ou carbonizados fica
extremamente prejudicada (Bilge et al., 2003). Isto ocorre porque os elementos
utilizados pelos médico-legistas, odonto-legistas e/ou papiloscopistas para tal
identificagdo, como impressdes digitais, sexo, compleicdo fisica, grupo étnico,
estatura e arcada dentaria podem estar alterados a ponto de impossibilitar qualquer
conclusao. Desta forma, a Unica possibilidade de identificagdo é através do uso das
técnicas de DNA (Graw et al., 2000). Em muitas situagdes, a amostra de DNA
recolhida na cena do crime, por exemplo, ndo estda somente degradada, mas em
concentracbes muito baixas (Lowe et al., 2003). Muitos esforcos estdo sendo feitos
no sentido de melhorar a sensibilidade dos processos de analises de DNA,;
“sensibilidade” aqui é definida como a menor concentracao de DNA molde que pode
produzir um perfil genético completo. Painéis comerciais convencionais que usam
analise de STRs multiplex tém, em média, um limite inferior de sensibilidade de 250pg
e uma eficiéncia 6tima quando 1ng de DNA é amplificado. O substrato/suporte onde
a amostra forense é encontrada pode também afetar a qualidade da amostra de DNA
acelerando sua degradagao ou contaminando-o. Por exemplo, ha muito se conhece
que pigmentos e corantes presentes em brim ou couro, que inibem a analise do DNA,
podem ser co-extraidos com a molécula.

Em amostras antigas/ancestrais ha um investimento para que se obtenha DNA
a partir de ossos e/ou dentes a fim de se contornar a presenca de muitas substancias
inibidoras e a baixa quantidade de DNA. Uma vez que os métodos utilizados para
extragao de DNA a partir de restos de esqueletos antigos também tém um forte efeito
sobre o sucesso de amplificagdo, é importante o uso de um procedimento de extracao
eficiente capaz de remover todos os inibidores possiveis para se obter o maximo de
DNA de boa qualidade disponivel. Uma experiéncia bem sucedida foi a identificagdo
das vitimas da Segunda Guerra Mundial, pois além dos polimorfismos do DNA

mitocondrial (mtDNA; que s&o os mais facilmente analisaveis), foram avaliadas com
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sucesso variagdes de DNA nuclear autossdmico e de cromossomo Y (Zupani¢ Pajnic,
2013). A identificagdo genética de Leopoldo Ill, na Austria, e de cinco esqueletos
datados com 300 anos encontrados no tumulo de Auersperg, Ljubljana, Slovenia,
foram também realizadas com sucesso através de marcadores autossdmicos, além
dos mitocondriais (Bauer et al., 2013). Porém, estudos paleogenéticos recentes
realizados nos Estados do Rio de Janeiro e do Maranhao, Brasil, demostraram que foi
possivel apenas obter sucesso com a analise do mtDNA (regido HVS-I) de amostras
de ossos da costela dos esqueletos humanos (Marinho et al., 2006; Leite et al., 2014).

Amostras com misturas de DNA de diferentes contribuintes sao frequentes nos
casos forenses, porém a grande maioria delas se concentra nas amostras recolhidas
de crimes de agressao sexual. Estima-se que no Brasil em aproximadamente 25%
das ocorréncias destes crimes contra mulheres o agressor € um individuo
desconhecido a vitima (SINAN/SVS/MS, 2013), sendo esse um dos maiores desafios
na identificagdo dos criminosos durante a investigagao policial de estupro (Corovic et
al., 2012). Outro desafio que a investigagcao enfrenta é a atuacao serial de alguns
estupradores, podendo o numero de vitimas de um mesmo criminoso variar de duas
a até dezenas de vitimas (Woodhams e Labuschagne, 2012). Além disso, estudos
indicam que estupradores seriais tendem a abordar mais frequentemente vitimas
desconhecidas (LeBeau, 1987). Em casos de agressdo sexual, fluidos bioldgicos
como sémen, saliva e outras secregdes podem ser colhidas do corpo da vitima, bem
como de preservativos, lengois, toalhas e roupas deixados no local do crime e,
posteriormente, analisadas em laboratério, a fim de se identificar o perfil genético do
agressor (Peterson et al., 2012). A identificagcdo humana tem sido realizada pela
analise tradicional de STRs multiplex autossdbmicos, mas também de cromossomo Y.
Os marcadores de cromossomo Y representam marcadores de linhagem e sao
passados de geracdo a geracao sem alteracdes, visto que >95% do cromossomo Y
nao sofre recombinacgéo (Butler, 2012). Assim, exceto por mutag¢des randémicas, pais,
filhos e irmaos de uma mesma linhagem paterna compartiiham o mesmo perfil
haplotipico de cromossomo Y (Butler, 2012). Apesar da desvantagem de n&o-
individualizagao, a analise de marcadores de Y permitem a amplificacéo especifica de
DNA masculino de amostras que apresentam mistura de DNA feminino e masculino,
como o caso de amostras provenientes de agressdo sexual onde se tem células
espermaticas e vaginais misturadas (Sinha et al., 2003). A genotipagem de material

bioldgico deixado em locais de crime ndo serve apenas para condenar culpados, mas
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também para libertar inocentes. Por meio da analise do banco de dados do /nnocence
Project - USA, verificou-se que de 194 condenados (sendo 91% condenados por
estupro ou por estupro e homicidio) foram inocentados por evidéncias de DNA
(Hampikian et al., 2011).

Enfim, amostras provenientes de material biolégico em estado de conservacao
ruim, em escassez, com misturas, ou antigos podem apresentar pouco DNA util e/ou
em estado elevado de degradagao de forma que nao seja suficiente para a analise
tradicional por STRs. Se a amplificacdo deste DNA com marcadores comerciais
padrées tem eficacia insuficiente, portanto, o uso de SNPs passa a ser uma
ferramenta alternativa e importante para esse fim. Uma vantagem da analise de SNPs
sobre a de STRs é a maior eficacia na amplificacdo de poucas cépias do DNA molde
devido ao seu amplicom com tamanho reduzido (~100pb). Outras vantagens estao
diretamente associadas a tecnologia de analise, especialmente se ela for realizada

com sistemas de nova geragao (sequenciamento de nova geracao; NGS).

2.3 ANALISE DE SNPS NA GENETICA FORENSE

Devido ao menor custo, facilidade de estudo e baixas taxas de mutacao, os
polimorfismos de nucleotideo unico (SNPs) tornaram-se componentes importantes no
campo da genética forense, despertando interesse no desenvolvimento de painéis
para avaliagdo de DNA baseados em SNPs (Gil, 2001). A utilizagao da metodologia
de analise de SNPs é uma ferramenta adicional na identificagdo humana, na analise
de ancestralidade e de predicao de fendtipo com alto poder discriminatério para cada
conjunto especifico de SNPs, e ja tem importancia no cenario cientifico figurando
como uma metodologia inovadora na elucidagao de casos forense civeis ou criminais
(Phillips et al., 2007; Tomas et al., 2008).

Os SNPs sao considerados polimorfismos genéticos devido a uma alteracao
em um unico nucleotideo em uma determinada posicdo do genoma humano e, em
geral, sao bialélicos. Os polimorfismos genéticos do tipo SNP correspondem a formas
alternativas de sequéncias de nucleotideos e, quando analisados no nivel de DNA,
diferem entre si por alteragdes do tipo substituigdo de base. Mais de quinze milhdes
de SNPs ja foram descritos no genoma humano, e sua identificacdo pode ser feita

pela ligacdo a segmentos flanqueantes a posicao de um SNP especifico, selecionando
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apenas um curto fragmento para analise (Sobrino et al., 2005). Devido a sua natureza
bialélica (em geral), um SNP possui um menor poder de discriminacao individual se
comparado com um STR multialélico. Assim, sdo necessarios de quatro a oito SNPs
para se ter uma equivaléncia ao poder de discriminagdo de um unico locus STR
(Krawczak, 1999). Estima-se que seja necessario entre quarenta e cinquenta SNPs
para se alcancar o mesmo poder de discriminacao individual que é fornecido pelo
conjunto de dezesseis STRs, ja em uso pela comunidade cientifica, para fins de
individualizagdo humana (Kidd et al., 2006).

SNPs, que representam a classe mais abundante de variagdo genémica em
humanos, podem servir tanto para a discriminagao individual como para a predigao
das CEV. Sua abundancia é a principal razdo do grande interesse atual no campo
forense; e o mapeamento do genoma humano tornou possivel o desenvolvimento de
mapas de gendtipos e de haplétipos que podem caracterizar fenotipicamente um ser
humano. Variagdes do tipo SNPs, podem levar a substituicbes de aminoaciodo na
proteina, alterando as propriedades funcionais do produto traduzido, o qual pode se
expressar em fenotipos distintos (O’rahilly, 2009). Entre as CEV, existem alguns
estudos envolvendo a predicdo de caracteristicas/tracos faciais (Claes et al, 2014),
porém, os tragos fenotipicos mais promissores e melhor estudados até agora para a
identificacdo forense sdo aqueles relacionados a pigmentagcdo da pele, olhos e
cabelos, por serem caracteristicas muito marcantes, de facil visualizagdo, e por
constituirem um dos fendtipos mais variaveis na populagao humana (Kayser e
Schineider, 2009). O desenvolvimento de técnicas quantitativas para mensurar a
pigmentagao proporcionou uma maior objetividade na classificagao da ampla variagao
de pigmentacéao existente, permitindo identificar de forma mais precisa os genes que
de alguma maneira exercem influéncia sobre essa caracteristica.

Apesar de ser promissora a utilizagdo de marcadores genéticos de tragos
fenotipicos na identificagcdo humana para fins forenses, a descrigdo de genes e do
mecanismo pelo qual eles influenciam a definigdo das caracteristicas fenotipicas é de
dificil elucidacdo, uma vez que essas caracteristicas apresentam um padrdo de
heranga complexo, por serem determinadas por multiplos genes (poligenia) e por
sofrerem forte influéncia do meio ambiente (Sturm e Larsson, 2009). Nao obstante,
estudos demonstram que a base genética da variagdo normal da pigmentagao é
passivel de ser decifrada se forem avaliadas as variantes genéticas adequadas (Liu
et al., 2009).
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2.4 PREDIGAO DE FENOTIPO DE PIGMENTAGAO HUMANA

Estudos de associagao gendtipo-fenotipo sobre a cor do cabelo, a cor da iris e
a pigmentacao da pele tém pesquisado variagdes de SNPs em genes diretamente
envolvidos na sintese de pigmentos (Sturm, 2009; Walsh et al., 2011a; Walsh et al.,
2011b; Walsh et al., 2013). Todos eles sustentam que ha uma necessidade grande
por parte dos orgdos policiais de se possuir uma base de dados com padrdes
genéticos que possam auxiliar na solugao de crimes, excluindo ou inserindo individuos
em fase de investigagdes criminais que buscam identificar vitimas, envolvidos ou
suspeitos. Especialmente no caso de nao se ter informagdes sobre o perfil genético
de referéncia (para confronto de alelos de STRs), a amostra questionada pode ser

estudada para fins da predi¢ao do fendétipo do individuo (Kayser et al., 2011).

2.4.1 Biologia da Pigmentagao

Acredita-se que existam mais de 120 genes de alguma forma envolvidos nas
vias de pigmentacao, os quais agem em diferentes estagios do processo de produgéo
da melanina (Branicki et al., 2009). Tais genes agem em carater quantitativo,
influenciando cumulativamente nas diferentes tonalidades de coloragdo. Contudo,
cerca de apenas poucas dezenas de genes tém alelos que definitivamente
determinam os padrdes extremos de pigmentagao melanica, isto é, os padrdes escuro
e claro. A compreensao da biologia da pigmentacdo depende do entendimento dos
eventos intramelanossomais. Os melanossomas (compartimentos sub-celulares,
produzidos pelos melandcitos, que sintetizam e estocam polimeros de melanina) séo
0s principais responsaveis pela coloragao dos tecidos humanos por causa do seu
conteudo de melanina (Sulem et al., 2007). Melaninas sao produzidas em dois tipos
distintos quimicamente: eumelanina (coloragcdo castanho-preto) e feomelanina
(coloragcao amarelo-avermelhada) (Ito et al., 2006). Eumelaninas sao escuras, opacas
e altamente polimerizadas (formato oval), enquanto que as feomelaninas, por
possuirem sulfidrila e cisteina em seus passos de conjugacédo, sao mais leves e
menos polimerizadas (formato esférico), o que ocasiona uma deposi¢céo desforme no
lumen. O acumulo, a transferéncia, o conteudo e a forma destes componentes estao
diretamente ligados a intensidade da coloragéo de pele e de olho (Kondo e Hearing,
2011).
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2.4.1.1 Pigmentacao na Pele

A melanina é gradualmente produzida nos melanossomas que, quando
maduros, sao transportados ao longo das proje¢cdes dendriticas do melandcitos até os
queratinécitos adjacentes da pele (Sturm, 2006). O numero de melandécitos entre os
diferentes tons de pele é constante, mas peles mais escuras apresentam
melanossomas mais densos e individualmente dispersos, enquanto peles mais claras
apresentam melanossomas menos densos € menores (Sturm et al., 2012) (FIGURA
1). Os melanossomos desenvolvem gradualmente o pigmento enquanto amadurecem
(Ho et al., 2011). Apos sintetizado, o pigmento é passado aos queratinécitos
circundantes da pele e do foliculo piloso (Sturm, 2006) e, por fim, para as células do

epitélio pigmentar da retina (Kondo e Hearing, 2011).

Surface ——

Upper
keratinocytes

Melanosomes

Basal
keratinocytes

Melanocytes

FIGURA 1: Producao e distribuicao de melanina em peles escuras e claras
Fonte: http://cnx.org/contents/471cb008-6900-476c-8a65-539fdc592b75@5

O acumulo de melanina e a distribuicdo do melanossomos variam
quantitativamente entre individuos de diferentes ancestralidades (Sturm, 2006). Os
melanossomos sao divididos em quatro estagios de maturacgéo (I a IV), determinados
pela sua estrutura, quantidade, qualidade e arranjo da melanina produzida (Kushimoto

et al., 2001; Costin e Hearing, 2007) (FIGURA 2). O melanossomo no estagio | € uma
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organela esférica, com auséncia da enzima tirosinase (TYR) e de componentes
internos estruturais. No estagio Il a organela apresenta uma estrutura ovoide,
atividade de TYR e a expressao de uma proteina da matriz estrutural, conhecida como
PMEL17 (premelanosome protein 17), necessaria para a produgao da matriz fibrilar
interna, e pela deposigdo minima de melanina (Berson et al., 2001; Costin e Hearing,
2007; Kondo e Hearing, 2011). No estagio lll, a sintese de melanina ¢é iniciada e o
pigmento é depositado sobre fibras internas. No estagio IV de desenvolvimento, o
melanossomo apresenta formato eliptico ou elipsoide. Estes estagios de
desenvolvimento referem a eumelanossomos (que sintetizam a eumelanina), e nos
feomelanossomos (que sintetizam a feomelanina) o processo é similar com a
diferenca que durante o processo de maturagdo, ha auséncia de fibrilas (Costin e
Hearing, 2007; Brenner e Berking, 2010).

Tyrosine

DOPAquinone
<— Cysteine
Eumelanin Pheomelanin

Melonocyte

FIGURA 2: Esquema de um melandcito. O mecanismo para a produgao da melanina.
Os quatro estagios (I, Il, lll e IV) de desenvolvimento dos melanossomos sao
mostrados deslocando-se em direcdo a periferia da célula. A esquerda (ampliado) esta
um melanossomo maduro (estagio 1V) onde se vé a via de sintese de eumelanina e

feomelanina de forma simplificada.
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2.4.1.2 Pigmentagao no Olho

Os melanécitos dos olhos tém duas origens distintas, os que se encontram no
epitélio pigmentoso da iris que tém origem neuroectodérmica, e os melandcitos
estromais, que tém a mesma origem embrionaria dos melanécitos dérmicos (oriundos
da crista neural), e migram através do trato uveal durante o desenvolvimento. Nas iris
de coloragcdo castanha existe uma abundancia de melandécitos e de melanina na
camada basal anterior e no estroma, enquanto que nas iris de coloragcédo azul essas

camadas contém muito pouco de melanina (Sturm e Larsson, 2009) (FIGURA 3).

Iridial melanocytes
and melanosomes

FIGURA 3: Pigmentacdo dos olhos. Diferencas entre os tipos e quantidades de

melanossomos nos melandcitos dos olhos mais claros aos mais escuros.
Fonte: Sturm e Frudakis, 2004.

A iris, regido ocular composta por tecido conectivo e muscular, é responsavel
pelo controle da entrada da luz incidente através de sua abertura central denominada
pupila, regulando a formag¢ao das imagens na retina. Essa regido é subdividida em
cinco camadas, sendo a mais externa denominada borda anterior, seguida do
estroma, esfincter e musculos dilatadores e, mais internamente, o epitélio posterior
pigmentado (Sturm e Frudakis, 2004). Dessas, a borda anterior e o estroma sado as

principais camadas contribuintes para a variagdo da coloragéo da iris (Wilkerson et
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al., 1996), uma vez que o epitélio posterior pigmentado apresenta pigmentagao em
todos as cores observadas, ndo contribuindo de forma relevante para a variagao
fenotipica final (Sturm e Frudakis, 2004). iris de coloragdo marrom apresentam
melandcitos com alto conteudo de melanina na borda anterior e no estroma, enquanto
em iris azuis, essas camadas possuem baixo teor de melanina, permitindo maior
passagem da luz e consequente refletancia de ondas curtas azuis pelas fibras de
colageno presentes (FIGURA 4). No estroma, os dendritos dos melandcitos sao
geralmente paralelos a superficie da iris, os quais tendem a se agrupar na borda
anterior, e correspondem a aproximadamente 66% das células componentes dessas

camadas, independentemente da coloracao da iris (Wilkerson et al., 1996).

(A)

(B)

MNo melanin

(€)

Some melanin

Blue light

Some blue light

Melanin on the White light contains White light

anterior surface red, orange, yellow,
of iris green, and blue light
Iris of the eye Iris of the eye Iris of the eye
is dark colored appears blue appears green or hazel

FIGURA 4: Epitélio pigmentoso da iris e refletancia de ondas luminosas. (A) Olhos
castanhos possuem bastante melanina na superficie da iris e absorvem todos os
comprimentos de onda da luz. (B) Olhos azuis praticamente ndo possuem melanina
na superficie da iris e refletem o comprimento de onda azul da luz. (C) Olhos verdes
ou mel possuem uma quantidade intermediaria de melanina e refletem parte do

comprimento de onda azul da luz.
Fonte: http://jurusanbiologi.blogspot.com.br/2014/04/the-inheritance-of-eye-color.html
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Ao contrario do que ocorre na pele, onde a melanina é continuamente
produzida e secretada, os melanossomos da iris ndo sao secretados dos melandcitos,
mas sim retidos e acumulados no citoplasma destes. As variacbes na coloragao
observadas sdo resultado das diferentes quantidades e tipos de melanossomos
presentes nos melandcitos, sendo a proporcdo de eumelanina/feomelanina
geralmente maior em coloragbes mais escuras, e coloracdes mais claras
apresentando maior concentragao do pigmento feomelanina (Sturm e Larsson, 2009).
Sabe-se que, apesar de todas as coloragdes de olhos possuirem um numero similar
de melanécitos, os olhos azuis conttm um minimo de pigmentos e poucos
melanossomos; os olhos verdes sao resultado de moderados niveis de pigmentos,
intensidade de melanina e numero de melanossomos, enquanto olhos castanhos sao
resultado de niveis altos de melanina e grande quantidade de particulas
melanossomais (Sturm e Frudakis, 2004) (FIGURA 5). Entretanto, estudos acerca das
propor¢cdes eumelanina/feomelanina que possam vir a determinar a cor dos olhos sao

ainda inconclusivos.

FIGURA 5: Tonalidades de pigmentacao de iris encontradas em humanos. Linha 1:
Azul; Linha 2: Verde; Linha 3: Mel; Linha 4: Castanho.
Fonte: https://pt.wikipedia.org/wiki/Cor_dos_olhos#/media/File:Farbverlauf_Augenfarben.jp
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2.4.1.3 Melanogénese

O regulador positivo da sintese de melanina mais importante é o receptor de
melanocortina 1 (MC1R). Na sua via, o MC1R ativa a CREB (cyclicAMP response-
element binding protein) que aumenta a expressdao de MITF (Microphthalmia-
associated Transcription Factor) e sua ativagcao, por fosforilagdo, estimula a
transcrigao de tirosinase (TYR), de proteina 1 relacionada a tirosinase (TYRP1) e de
dopacromo tautomerase (DCT) (Liu et al., 2013). O primeiro passo na melanogénese
€ a criacao da dopaquinona (DQ) a partir da oxidagao de tirosina pela tirosinase (TYR)
com 3,4-dihidroxifenilalanina (DOPA) como agente intermediario (Kondo e Hearing,
2011) (FIGURA 6A).

Apds a produgao de DQ a sua espontanea ciclizagdo acontece, dando origem
a ciclodopa, que entdo faz uma reacdo de redugdo com uma molécula de DQ,
resultando em uma molécula de DOPAcromo e uma de DOPA (Land et al., 2003). O
DOPAcromo, por sua vez, € decomposto espontaneamente por descarboxilagdo em
pH neutro para formar 5,6-dihidroxindole (DHI) e acido 5,6-dihidroxindole-2-
carboxilico (DHICA) numa razdo de 70:1 (Palumbo et al, 1987). A enzima
DOPAcromo tautomerase (DCT) tautomeriza o DOPAcroma produzindo somente
DHICA (Palumbo et al., 1991). DHI e DHICA sao oxidadas e polimerizadas para dar
origem a eumelanina (FIGURA 6B).

A feomelanogénese se da pela adicdo de cisteina na oxidagao da DQ para
produzir dois isébmeros principais de DOPAcisteinila (CD): a 5SCD e a 2SCD. Ocorre
uma troca redox entre a CD e a DQ para produzir CD-quinonas e DOPA. A
desidratacdo da CD-quinona faz com que ocorra a ciclizacdo dando origem a orto-
quinona (QIl) que é rearranjada e forma o intermediario 1,4-benzotiazina, que se
polimeriza dando origem a feomelaninas (Napolitano et al., 1994; Napolitano et al.,
1999; Napolitano et al., 2000; Greco et al., 2009; Wakamatsu et al., 2009) (FIGURA
6C).
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FIGURA 6 — Via biossintética da producao de eumelanina/feomelanina a partir de
tirosina. As atividades da TYR, TYRP1 e DCT estao envolvidas na produgao da
eumelanina, mas apenas TYR e cisteina sdo necessarios para a produgao de

feomelanina a partir de DQ. Fonte: Ito e Wakamatsu, 2010.

2.5 PIGMENTAGAO E ANCESTRALIDADE

Sabe-se que a pigmentagao de pele esta ligada a adaptagao do individuo ao
meio e por essa razao ser alvo de fatores evolutivos, como por exemplo, a selegao
natural. Os seres humanos, diferente de outros primatas e mamiferos, ndo possuem
pelos em todo o corpo. Uma explicacdo bem aceita a auséncia de pelos é de que seria
dificil a transpiracdo em lugares quentes e, assim, a regulacado da temperatura seria
mais eficiente na caréncia de pelos. Porém, a sobrevivéncia do individuo diante da
quantidade reduzida de pelos na superficie do corpo implicaria na necessidade de
uma protecao contra a radiagao ultravioleta (UV). A principal via de protegao contra a
luz UV é a presencga de melanina na superficie da pele, a qual é capaz de absorver a

radiagdo eletromagnética no comprimento das ondas ultravioleta resguardando,
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assim, as moléculas de DNA, de proteinas e de outras macromoléculas (Rees, 2004;
Liu et al., 2013).

Observando a diferenca da pigmentacdo e a localizagcdo geografica das
populagdes humanas, pode-se estabelecer uma relagao entre radiagéo ultravioleta,
perda dos pelos e alteragdo da pigmentacao da pele: a pele negra oferece uma
protecdo maior em ambientes com alta incidéncia de radiacdo UV, como em locais de
baixa latitude, enquanto a pele clara facilita a biossintese de vitamina D em regides
de latitudes elevadas, onde a incidéncia de radiagdo UV é mediana ou baixa (Soejima
et al., 2007). Sendo assim, acredita-se que a historia da transformacao do fenétipo de
pigmentagado se deu, pelo menos em parte, pela presséo seletiva da radiagao solar
(Liu et al., 2013).

Diante da relagéo fortemente positiva entre pigmentagdo e certos grupos
populacionais, poder-se-ia questionar se a presenca de determinado alelo seria
apenas um marcador de ancestralidade genética ou se, de fato, poderia ele estar
diretamente envolvido na determinacao fenotipica da pigmentagao. Na tentativa de
solucionar esta questdo, muitos genes tém sido estudados, e os produtos proteicos
e/ou a expressao de suas variantes alélicas tém sido associados a sintese ou néo de
melaninas. Porém, no presente momento é possivel identificar apenas alguns SNPs
em genes os quais, de fato, estao diretamente envolvidos na sintese de pigmentos de
pele e de olhos, independentemente da ancestralidade da populagdo em estudo
(Kenny et al., 2012). Por exemplo, como sera citado a seguir, o SNP rs12913832,
presente no intron 86 do gene HERC2, o qual se encontra a 21kb upstream do
promotor de OCA?2, regula a expressdo de OCAZ2 pelo dobramento da cromatina que
permite o ancoramento dos fatores de transcrigdo de OCAZ2. O produto da expressao
de OCA2, a proteina P, é essencial para a sintese de melanina. O alelo T (ou alelo A,
considerando a fita complementar) do SNP rs12913832 ao permitir a abertura de
cromatina, e o recrutamento dos fatores de transcricdo de OCAZ2, induz a coloragao
mais escura, enquanto o alelo C (ou alelo G, considerando a fita complementar)
mantém a cromatina mais fechada, tendo menos eficacia no recrutamento destes

fatores, ocasionando uma coloragdo mais clara (FIGURA 7).
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FIGURA 7: Modelo de determinagao da cor de Iris castanho (A) e azul (B) influenciado
pelo SNP rs12913832 do gene HERC2, segundo Sturm e Larsson, 2009.



37

Mesmo se localizando no interior de segmentos génicos chave para a producao
de melanina, poucos foram os alelos, contudo, ja reconhecidos como sendo os
proprios responsaveis pelo efeito variante de sintese de pigmento. Por nao ter sido
ainda completamente elucidada a implicagéo efetiva no fendtipo de cada variante
alélica, algumas delas podem estar associadas a pele/olho escuro ou a pele/olho claro
apenas por estarem em desequilibrio de ligagdo com uma variante, de fato, fenétipo-
efetiva. O desafio na andlise da maioria dos SNPs ainda é saber se o marcador € de
fenodtipo ou de ancestralidade. Um exemplo € o caso do SNP rs26722 A>G do gene
SLC45A2 (regulador do pH que controla a via da sintese de melanina, no interior do
melandcito). Algumas populagdes africanas de fendtipo escuro possuem o alelo A
(Lys272) deste SNP, enquanto populagcdes europeias de fendtipo claro possuem o
alelo G (Glu272) com frequéncias similares as de aborigenes australianos de fenétipo
escuro (frequéncia de G ~ 0,98) (Nakayama et al., 2006). Devido ao fato do alelo G
estar presente em grupos populacionais com diferentes fendtipos de pigmentacao
(europeus de pele clara e aborigenes de pele escura), e ao fato de populagdes
africanas de cor escura conterem ambas variantes, Graf et al. (2007) concluiram que
este polimorfismo nao estaria associado com a determinagado de pigmentagdo, mas
sim que se trataria de uma variagdo associada a distribui¢cao/isolamento geografico.
Assim, o alelo A surgiu como uma mutagao recente apenas em africanos, € nao
interferiu na expressao da pigmentacao da pele.

A populagao brasileira € miscigenada, com contribuicées genéticas europeias,
africanas e amerindias, principalmente (Lins et al., 2010). Isso se torna uma vantagem
no estudo de SNPs relacionados a pigmentacao, pois a existéncia de fenétipos muito
diversos dentro de uma mesma populagdo pode propiciar o encontro de SNPs

funcionalmente efetivos no fendtipo e nao relacionados a ancestralidade.

2.6 GENES E SNPS ENVOLVIDOS NA DETERMINAGAO DA PIGMENTAGCAO

Mais de uma centena de genes com efeitos conhecidos ja foram descritos em
modelos animais e seus homologos identificados em humanos (IFPCS, 2009). Esses
genes podem ser divididos em grupos funcionais de acordo com a influéncia que seus
produtos proteicos exercem na produgdo e regulagdo da pigmentagdo como segue:

1- genes que codificam fatores de crescimento e transcrigdo para o controle do
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crescimento e diferenciagdo dos melanoblastos em melandcitos; 2- genes que
codificam proteinas componentes dos melanossomos; 3- genes que controlam a
biossintese de organelas relacionadas; 4- genes que determinam a producdo de
eumelanina versus feomelanina e 5- genes envolvidos no transporte dos
melanossomos.

Determinados SNPs nos genes HERC2, OCA2, SLC24A5, SLC45A2, TYR,
TYRP1e MC1R, por exemplo, foram associados com a manifestacdo da pigmentacao
humana (Tully, 2007; Sulem et al., 2007; Sturm et al., 2008; Giardina et al., 2011;
Walsh et al., 2011a; Walsh et al., 2011b, Donnelly et al., 2012; Allwood et al., 2013;
Liu et al., 2013; Walsh et al., 2013; Sawitzki et al, 2017), sendo os trés primeiros os
responsaveis por grande parte da variagao de coloragao entre individuos de grupos
populacionais em diferentes continentes (Liu et al., 2013). Com base nesses estudos,
oito SNPs foram selecionados para analise de predicao de fenétipo de olhos e de pele
(Sawitzki et al., 2017), indicados no QUADRO 1. Na FIGURA 8, pode-se visualizar a

localizagéo na célula de cada produto génico ou estrutura em questao.

QUADRO 1: Genes e SNPs candidatos a predi¢cao de pigmentagdo em humanos.

Gene Lécus Proteina rs Variagdo SNP
HERC2 15913.1 HERC2 rs916977 Intron A>G

rs12913832 intron A>G
OCA2 15q11.2 | Proteina P rs4778138 intron G>A
SLC24A5 15921.1 NCKX5 rs1426654 Exon G>A
SLC45A2 5p13.2 MATP rs16891982 Exon C>G
TYR 11914 TYR rs1042602 Exon C>A
TYRP1 9p23 TYRP1 rs2733832 intron C>T
MC1R 16q24.3 MC1R rs8045560 intron C>T
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FIGURA 8: Indicagdo na estrutura celular dos genes e/ou seus produtos proteicos

candidatos para predi¢cao de pigmentacao em humanos, segundo Sawitzki et al, 2017.

2.6.1 Gene HERC2

O gene HERC2 (I6cus 15q13.1) codifica a proteina HECT domain - RCC1-like
domain containing protein 2 (ou E3 ubiquitin-protein ligase HERCZ2) envolvida no
trafego de proteinas. Ainda que a fungao do gene HERC2 seja desconhecida, a
sequéncia de DNA no interior de HERC2 desempenha um papel estrutural no genoma
e na regulacao de pigmentacao (Donnelly et al., 2012). De acordo com Sturm et al.
(2008), a proteina HERC2 néao esta diretamente envolvida na sintese de pigmento,
mas a sequéncia de DNA dentro da regido do gene HERCZ2 controla a expressao do
gene OCAZ2 o que, por sua vez, controla a produgao de melanina (Sturm et al., 2008).
Tais sequéncias no interior de HERCZ2 s&o enhancers do promotor do gene OCA2
(Visser et al., 2012). Visser et al. (2012) mostraram ainda que o SNP rs12913832 de
HERC2, que se encontra a 21kb upstream do promotor de OCA2, regula a expressao
deste gene pelo dobramento da cromatina que gera um /oop de longo alcance que

acaba por promover a expressdo de OCAZ2. Esta atividade é mediada pelos fatores de
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transcricao HLTF, LEF1 e MITF. Porém, diferentes versdes alélicas de HERC2
impedem o desenrolamento da cromatina, o que reduz (mas nao impede) a ligacao
dos fatores de transcricio de OCA2, reduzindo consequentemente sua taxa
transcricional. O alelo T (ou alelo A, considerando a fita complementar) do SNP
rs12913832 permite a abertura da cromatina e consegue recrutar os fatores de
transcricdo de OCA2, o que permite a producao de melanina e ocasiona uma
coloragdo mais escura, enquanto o alelo C (ou alelo G, considerando a fita
complementar) apresenta uma baixa no recrutamento destes fatores, impedindo a
sintese plena de pigmento e ocasionando uma coloragdo mais clara. Assim, via
controle da expressao de OCA2, o gene HERC2 tem o papel predominante na
determinacdo de cor. Dados populacionais indicam que os SNPs rs916977 e
rs12913832, localizados no intron 12 e intron 86, respectivamente, sdo melhores
preditores de cor de olho do que trés SNPs ja descritos no interior do intron 1 do
proprio gene OCA2 (rs7495174, rs6497268 e rs11855019) (Branicki et al., 2009).
Estudos em outras populagdes também indicam o SNP rs12913832 como sendo o
SNP com maior efeito na predicdo da cor de olhos (Allwood et al., 2013).
Adicionalmente, se observou que o alelo A do SNP rs1667394, localizado no intron 4
do gene HERC?2, tem um padrao de associagdo com cor de cabelo e de olhos em um
gradiente de redugao da pigmentagao: menor frequéncia alélica em individuos com
cabelos e olhos castanhos e com a maior frequéncia em individuos com cabelo loiro
e olhos azuis. O alelo A é encontrado em uma frequéncia de 80-90% na populagao do
norte da Europa (Sulem et al., 2007).

2.6.2 Gene OCA2

O gene que, ao conter mutagdes deletérias, ocasiona o albinismo oculocutédneo
tipo 2 (gene OCAZ2), codifica uma proteina com 12 dominios transmembrana
denominada proteina P (Sturm et al., 2008). Acredita-se que a proteina P esteja
envolvida no transporte de anions, na regulacado do pH melanossomal (Visser et al.,
2012), e que esteja envolvida no trafego de proteinas internas como a tirosinase (TYR)
e as proteinas associadas a tirosinase 1 (TYRP1) (Valenzuela et al., 2011). OCA2 por
si s0O, independente de HERC2, também desempenha um papel na variacdo de
coloracdo comum em olhos, cabelo e pele. Trés SNPs que se encontram no intron 1

de OCA2 mostraram ter uma forte associagao com a coloragéo dos olhos (Liu et al.,
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2013). Além disto, o SNP rs1800407 encontrado no exén 13 do gene OCAZ2 ocasiona
uma troca do tipo Arg419GIn na sequéncia polipeptidica da proteina P (Donelly et al.,
2012), esta troca aumenta a penetrancia do fenétipo de olhos azuis associados ao
SNP rs12913832 (Sturm et al., 2008; Walsh, et al., 2011a). A proteina P, relacionada
ao transporte de sodio/sulfeto (familia SLC13), pode estar diretamente implicada na
regulagdo do pH melanossomal (Kondo e Hearing, 2011). Foi observado que a
proteina P atuava na permuta de cations Na+/H+, e/ou como um transportador de
glutamato. Ambas as fungdes indicam que este produto do gene OCAZ2 esta envolvido
no fornecimento de substrato para a TYR. A proteina P pode ainda estar envolvida no
trafego intracelular da enzima TYR, durante a maturagado dos melanossomos (Eiberg
et al., 2008). O pH do melanossomo regula a atividade da TYR afetando, portanto,
uma série de fatores na sintese da melanina, como a taxa de produgédo de melanina,
a proporcao de eumelanina/feomelanina e a maturacdo de melanossomos nos
melandcitos e células de melanoma. Resultados experimentais indicaram que a
producao de melanina é ideal em ambiente celular com pH préoximo a pH-neutro (cerca
de pH= 6.8). Paralelamente, a sintese da melanina é quase ausente em pH menor
que 5.5. Em um pH menos &acido, por outro lado, a melanogénese pode prosseguir
sem qualquer alteragdo na abundancia de proteinas melanogénicas (Ancans et al.,
2001; Fuller et al., 2001). Outro fator envolvido ainda na regulagédo do pH é a enzima
ATPase-vacuolar (V-ATPase), presente no interior do melanossomo, a qual atua na
acidificacdo dos melanossomos. Em estudo realizado por Fuller e colaboradores foi
relatado que a V-ATPase esta em menor quantidade ou, até mesmo, ausente em

melanossomos em pele negra (Fuller et al., 2001).

2.6.3 Gene SLC24A5

Baseado no que se conhece do gene NCKX5 (Na+/Ca2+/K+ exchanger 5), a
regulagao do pH melanossomal pode ser o papel da proteina codificada pelo gene
SLC24A5 (Tully, 2007). O gene NCKX5 codifica uma proteina de 500 aminoacidos,
que faz parte da familia das proteinas envolvidas nas trocas de sddio/calcio
dependente de potassio, localiza-se proxima a membrana melanossomal e atua no
transporte de membrana do melanossomo (Norton et al., 2007; Liu et al., 2013).
Lamason et al. (2005) descobriram que SLC24A5 esta localizado em melanossomos

OuU Sseus precursores, e assumiram que ele poderia atuar acumulando Ca2+ no
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melanossomo. O gene SLC24A5 foi descoberto primeiramente em zebra-fish, no qual
esta relacionado ao fenétipo de uma listra clara significante (Lamason et al., 2005). O
homologo foi identificado e caracterizado em humanos (Lamason et al., 2005). O gene
humano mostrou que uma substituigdo de Ala111Thr, resultante do SNP rs1426654
(de Ala111-alelo G para Thr111-alelo A) tinha um efeito similar na pigmentacao
humana, isto &, conferia redugéo de melanina (fenétipo claro). De acordo com Ginger
et al. (2008) o SLC24A5 esta associado com a rede trans-Golgi, eles também
descobriram que o alelo associado com pele mais escura alelo G (Ala111) do SNP
rs1426654 teve maior atividade de troca de ions em relacédo ao alelo A, o qual esta
associado com pele mais clara (Thr111). O alelo ancestral evolutivamente conservado
(Ala111) do gene SLC24A5 também foi encontrado em alta frequéncia em populag¢des
africanas e asiaticas, e o alelo derivado (Thr111) atingiu a fixagdo em europeus.
Especificamente, a frequéncia para a variante Thr111 varia entre 99 e 100% entre as
amostras da populagéo de origem europeia, enquanto Ala111 tem uma frequéncia de
93 a 100% em amostras de africanos, nativos americanos e populagdo do Leste

Asiatico (Dimisianos et al., 2009).

2.6.4 Gene SLC45A2

Originalmente identificado como um antigeno do melanoma humano (AIM1) e
recentemente renomeado carregador de soluto familia 45, membro 2, o gene
SLC45A2 contém sete éxons que se estendem a uma regiao de aproximadamente
40kb e codifica a proteina MATP de 530 aminoacidos que supde-se ter 12 dominios
transmembrana (Graf et al., 2007). Mutagdes no gene SLC45A2 causam uma forma
de albinismo em humanos (OCA4) (Vierkdtter et al., 2012; Tully, 2007; Sturm, 2006).
Graf et al. (2005) relataram dois SNPs em SLC45A2 que n&o estavam associados a
doengas, mas sim associados com a variagdo normal da pigmentagdo humana, e
também a variagoes entre diferentes populagdes: Glu272Lys (rs26722) e Phe374Leu
(rs16891982). A proteina MATP desempenha um papel crucial no processamento e
trafego intracelular da tirosinase (TYR), uma das enzimas cruciais e necessarias para
sintese de melanina, assim como na via de outras proteinas melanossomais (Branicki
et al., 2009; Vierkotter et al., 2012). O SNP rs16891982 gera o polimorfismo proteico
Phe374Leu e regula a fungédo de transporte da regido transmembrana da proteina

MATP. A variante Leu374 (alelo G) desempenha um papel importante no transporte
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de protons, resultando em um pH 6timo intramelanossomal, o qual permite a atividade
da tirosinase (TYR) e consequentemente a producdo adequada da eumelanina
(fendtipo pigmentado). A variante Phe374 (alelo C) pode alterar o transporte, o pH e
a sintese do pigmento (Graf et al., 2005; Tully, 2007; Vierkotter et al., 2012).
Nakayama et al. (2006) referiram o alelo C (Phe374) como alelo de fendtipo claro, ja
que ele resultou na redugao da fungao da MATP, por alterar o trafego intracelular de
elementos melanossomais, criando um ambiente de decréscimo na producédo de
melanina. Estudando o mesmo gene, Graf et al. (2005) observaram que o alelo Lys272
do gene SLC45A2 mostrou um significante aumento nas populagbes asiaticas e afro-
americanas quando comparadas a europeus. Contudo, as populagdes aborigenes
australianas mostraram frequéncias alélicas similares as das populag¢des europeias.
Devido ao fato do fenétipo de pigmentacao dos dois ultimos grupos populacionais
serem bem diferentes, os autores sugeriram que o polimorfismo rs26722 nao estaria
associado com a determinagcdo de pigmentagdo, mas apenas seria uma variacao

associada a distribuicdo ou isolamento geografico.

2.6.5 Gene TYR

O gene TYR transcreve a tirosinase, uma importante enzima para a fase inicial
da melanogénese (Liu et al., 2013). O gene TYR foi indicado como um loci para a
susceptibilidade ao vitiligo generalizado (Jin et al., 2012). Variagbes polimorficas em
TYR estéo diretamente associadas com alteragdes na coloragdo de olhos, cabelos e
pele (Sulem et al., 2007). Em especial, dois polimorfismos de TYR, rs1042602
(Ser192Tyr) e rs1126809 (Ala402Gly), tém mostrado frequéncias alélicas associadas
a fendtipos de diferentes coloragdes: alelos que aparecem em alta frequéncia em
populagdes europeias e estdo ausentes em populagdes africanas (Stokowski et al.,
2007). As andlises enzimaticas in vitro revelaram que existe uma reducao de
aproximadamente 40% na atividade catalitica de tirosinase devido a variagao
Ser192Tyr (Chaki et al., 2011).
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2.6.6 Gene TYRP1

Localizado no cromossomo 9p23, o gene TYRP1 codifica a proteina tirosinase
1, que faz parte do complexo da enzima tirosinase durante a produgao de melanina
(Parra, 2007; Liu et al., 2013). O impacto da proteina TYRP1, assim como a da DCT,
na estabilidade da proteina TYR e na produgdo de outras enzimas envolvidas na
formagao catalitica de melanina mostra que alteragdes no gene TYRP1 tém um papel
importante na variagdo normal da pigmentagdo humana (Sturm, 2006). Ha mais de
dez anos, viram-se evidéncias que polimorfismos no TYRP1 estdo associados a
coloragao de olhos em europeus (Frudakis et al., 2003). Estudos proteicos mostraram
que a proteina codificada por TYRP1 foi encontrada estando elevada 2,6 vezes na
pele de africanos e de indianos (pigmentagdo escura) se comparada a pele de
Mexicanos, Chineses e Europeus (pigmentagao clara) (Alaluf et al., 2003). Foi ainda
observado que mutagdes raras (ndo polimorficas) em TYRP1 sao responsaveis pelo
albinismo oculocutaneo tipo 3 (OCA3) (Sulem et al., 2007).

2.6.7 Gene MC1R

Até o momento, o gene MCT1R é o mais bem caracterizado dentre os genes
descritos que influenciam a variagdo normal de pigmentacdo em humanos
(Gerstenblith et al., 2007). Este gene apresenta um padrao peculiar de distribuicao
dos seus alelos entre as populagdes humanas: populagdes africanas e outras
caracterizadas pela pele escura apresentam menos polimorfismos desse gene,
enquanto em populagdes asiaticas e europeias, esse gene € polimorfico (Makova e
Norton, 2005). Estudos em diferentes populagdes tém demonstrado que a regido
codificadora do gene MCTR apresenta mais de 70 variantes ja identificadas
(Gerstenblith et al., 2007), com impacto significativo no fendtipo de pigmentagao
nestes grupos populacionais (Harding et al., 2000; Sturm, 2006). O gene MC1R
transcreve para o receptor de melanocortina 1 (MC1R), uma proteina-G
transmembrana localizada na membrana de melandcitos (Valenzuela et al., 2011) e
diretamente responsavel pela regulagdo da sintese de eumelanina/feomelanina
(Makova et al., 2005). A ligagdo do hormdnio paracrino alfa-estimulante dos
melandcitos (a-MSH) ao gene MC1R causa uma cascata de sinalizagdao de cAMP

aumentando a producgéo de eumelanina (Makova et al., 2005; Valenzuela et al., 2011),
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enquanto que a ligagdo de seu antagonista, a proteina de sinalizagdo agouti (ASIP),
resulta em menos produgao de eumelanina e no aumento da produgao de feomelanina
(Liu et al., 2013).

2.6.8 Outros Genes e SNPs relacionados a Pigmentacdo Humana

Com base na literatura disponivel, foram selecionados 68 SNPs dentro de 21
genes (ASIP, BNC2, DDB1, EXOC2, HERC2, IRF4, KITLG, LYST, MC1R, MFSD12,
MYO5A, NPLOC4, OCA2, SLC24A4, SLC24A5, SLC45A2, TMEM138, TTC3, TYR,
TYRP1 e UGT1A6) candidatos ao estudo de previsdo de pigmentagdo em diversas
populacdes, por estarem relacionados com a manifestacao da pigmentacao em seres
humanos. No QUADRO 2, estdo apresentadas informagdes acerca desses genes e
SNPs.

QUADRO 2: Outros genes e SNPs candidatos a predicdo de pigmentagdo em

humanos.
c Freq. Freq.
R | POSICA | ALELO i . L
GENE SNP REGIAO Europa Africa

o o

M A1 [ A2 A1 [ A2 [ A1 | A2
1 ASIP rs2378249 | 20 | 34630286 | A G INTRON 0.883 | 0.117 | 0.843 | 0.157
2 ASIP rs2424984 | 20 | 34262569 | C T INTRON 0.103 | 0.897 | 0.801 | 0.199
3 ASIP rs6119471 | 20 | 34197406 | G C INTRON 0.001 | 0.999 | 0.686 | 0.314
4 BNC2 rs10756819 | 9 | 16858086 | G A INTRON 0.324 | 0.676 | 0.919 | 0.081
5 DDB1 rs11230664 | 11 | 61308900 | C T INTRON 0.016 | 0.984 | 0.688 | 0.312
6 EXOC2 rs4959270 | 6 457748 C A | INTERGENICA | 0.524 | 0.476 | 0.799 | 0.201
7 HERC2 | rs12913832 | 15 | 28120472 | A G INTRON 0.364 | 0.636 | 0.972 | 0.028
8 HERC?2 rs8039195 | 15 | 28270938 | C T INTRON 0.214 | 0.786 | 0.797 | 0.203
9 HERC?2 rs1129038 | 15 | 28111713 | C T 3 UTR 0.365 | 0.635 | 0.972 | 0.028
10 | HERC2 rs3935591 | 15 | 28128866 | T C INTRON 0.212 | 0.788 | 0.777 | 0.223
11 | HERC2 rs916977 | 15 | 28268218 | T C INTRON 0.234 | 0.766 | 0.899 | 0.101
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12 HERC2 rs11636232 | 15 | 28141480 C T SINONIMA 0.678 | 0.322 | 0.985 | 0.015
13 HERC2 rs16950987 | 15 | 28281082 G A INTRON 0.910 | 0.090 | 0.343 | 0.657
14 HERC2 rs7494942 | 15 | 28118913 A G INTRON 0.244 | 0.756 | 0.890 | 0.110
15 HERC2 rs7170852 | 15 | 28182840 T A INTRON 0.220 | 0.780 | 0.794 | 0.206
16 HERC2 rs2238289 | 15 | 28208069 A G INTRON 0.801 | 0.199 | 0.298 | 0.702
17 HERC2 rs2240203 | 15 | 28249056 T Cc INTRON 0.910 | 0.090 | 0.349 | 0.651
18 HERC2 rs4932620 | 15 | 28269135 T C INTRON 0.016 | 0.984 | 0.085 | 0.915
19 HERC2 rs6497271 | 15 | 28120285 A G INTRON 0.016 | 0.984 | 0.626 | 0.374
20 IRF4 rs12203592 | 6 396321 C T INTRON 0.884 | 0.116 | 0.992 | 0.008
21 KITLG rs10777129 | 12 | 88567936 A G INTRON 0.081 | 0.919 | 0.763 | 0.237
22 KITLG rs642742 12 | 88905969 T C INTERGENICA | 0.200 | 0.800 | 0.899 | 0.101
23 KITLG rs12821256 | 12 | 88934558 T C REGULATORIA | 0.879 | 0.121 | 0.998 | 0.002
24 LYST rs3768056 1 235744525 A G INTRON 0.772 | 0.228 | 0.914 | 0.086
25 MC1R rs3212345 | 16 | 89915864 C T INTRON 0.424 | 0.576 | 0.942 | 0.058
26 MC1R N29insA 16 | 89985753 | DEL | InsA EXON - - - -

27 MC1R rs885479 16 | 89919746 G A EXON 0.930 | 0.070 | 0.993 | 0.007
28 MC1R rs1805005 | 16 | 89919436 G T EXON 0.888 | 0.112 | 0.995 | 0.005
29 MC1R rs1805006 | 16 | 89919510 C A EXON 0.990 | 0.010 | 0.999 | 0.001
30 MC1R rs1805009 | 16 | 89920138 G C EXON 0.992 | 0.008 | 0.998 | 0.002
31 MC1R rs1110400 | 16 | 89919722 T Cc EXON 0.992 | 0.008 | 1.000 0

32 MFSD12 rs10424065 | 19 3545024 C T INTRON 0.991 | 0.009 | 0.702 | 0.298
33 MFSD12 rs6510760 | 19 3565255 G A INTRON 0.938 | 0.062 | 0.164 | 0.836
34 MYO5A rs1724630 | 15 | 52415803 G C INTRON 0.811 | 0.189 | 0.417 | 0.583
35 NPLOC4 rs9894429 | 17 | 81629785 C T SINONIMA 0.588 | 0.412 | 0.185 | 0.815
36 OCA2 rs1800407 | 15 | 25903913 C T EXON 0.924 | 0.076 | 0.998 | 0.002
37 OCA2 rs7170989 | 15 | 27955262 C T INTRON 0.750 | 0.250 | 0.323 | 0.677
38 OCA2 rs1448484 | 15 | 28038295 G A INTRON 0.008 | 0.992 | 0.803 | 0.197
58 OCA2 rs1037208 | 15 | 27986211 T G INTRON 0.817 | 0.183 | 0.410 | 0.590
40 OCA2 rs1375164 | 15 | 28046666 T C INTRON 0.237 | 0.763 | 0.961 | 0.039
41 OCA2 rs1597196 | 15 | 28049776 T G INTRON 0.199 | 0.801 | 0.762 | 0.238
42 OCA2 rs1800404 | 15 | 27990627 C T SINONIMA 0.214 | 0.786 | 0.873 | 0.127
43 OCA2 rs1900758 | 15 | 27984951 C T INTRON 0.335 | 0.665 | 0.893 | 0.107
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44 OCA2 rs2036213 | 15 | 27839034 INTRON 0.583 | 0.417 | 0.762 | 0.238
45 OCA2 rs2594935 | 15 | 27939892 INTRON 0.331 | 0.669 | 0.866 | 0.134
46 OCA2 rs3794606 | 15 | 28023862 INTRON 0.240 | 0.760 | 0.958 | 0.042
47 OCA2 rs4778137 | 15 | 28082689 INTRON 0.311 | 0.689 | 0.663 | 0.337
48 OCA2 rs4778138 | 15 | 28090674 INTRON 0.169 | 0.831 | 0.718 | 0.282
49 OCA2 rs4778241 | 15 | 28093567 INTRON 0.242 | 0.758 | 0.576 | 0.424
50 OCA2 rs4778232 | 15 | 28036619 INTRON 0.240 | 0.760 | 0.837 | 0.163
51 OCA2 rs895829 15 | 28052911 INTRON 0.245 | 0.755 | 0.962 | 0.038
52 OCA2 rs895828 15 | 28052887 INTRON 0.098 | 0.902 | 0.571 | 0.429
53 SCL24A4 rs12896399 | 14 | 92307319 INTERGENICA | 0.570 | 0.430 | 0.979 | 0.021
54 SCL24A4 rs2402130 | 14 | 92334859 INTRON 0.213 | 0.787 | 0.600 | 0.400
55 SCL24A5 rs1426654 | 15 | 48134287 EXON 0.003 | 0.997 | 0.926 | 0.074
56 SCL45A2 | rs16891982 | 5 33951588 EXON 0.062 | 0.938 | 0.964 | 0.036
57 SCL45A2 rs28777 5 33958854 INTRON 0.044 | 0.956 | 0.805 | 0.195
58 SCL45A2 rs13289 5 33986304 3'UTR 0.401 | 0.599 | 0.742 | 0.258
59 SCL45A2 rs183671 5 33964105 INTRON 0.047 | 0.953 | 0.790 | 0.210
60 | TMEM138 rs7948623 | 11 61369675 REGULATORIA | 0.994 | 0.006 | 0.734 | 0.266
61 TTC3 rs2835630 | 21 37149542 INTRON 0.476 | 0.524 | 0.654 | 0.346
62 TYR rs1042602 | 11 89178528 EXON 0.628 | 0.372 | 0.988 | 0.012
63 TYR rs1393350 | 11 89277878 INTRON 0.756 | 0.244 | 0.992 | 0.008
64 TYRP1 rs683 9 12709305 3'UTR 0.627 | 0.373 | 0.112 | 0.888
65 TYRP1 rs13289810 | 9 12396731 INTERGENICA | 0.668 | 0.332 | 0.750 | 0.250
66 TYRP1 rs1325127 9 12668328 INTERGENICA | 0.346 | 0.654 | 0.731 | 0.269
67 TYRP1 rs2733832 9 12704725 INTRON 0.428 | 0.572 | 0.946 | 0.054
68 UGT1A6 rs2070959 2 | 233693545 EXON 0.690 | 0.310 | 0.761 | 0.239

A1: alelo ancestral; A2: alelo derivado; *Frequéncia alélica na populacado europeia;

#Frequéncia alélica na populagéo africana. Fonte: www.ensembl.org/index.html.
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Vé-se, portanto, a literatura indicar que individuos que herdam alelos de genes
cujos produtos induzem a sintese de pigmentos apresentam pigmentos escuros em
pele e olhos, e sujeitos que herdam outras versodes alélicas destes mesmos genes tém
estruturas pouco pigmentadas. Alguns SNPs, de fato, influenciam produtos génicos
que interferem na sintese de pigmentos. Outros sdo neutros, mas podem estar em
desequilibrio de ligagdo com os primeiros. Uma terceira classe de SNPs pode néo ter
nem efeito sobre nem ligacdo ao fendétipo de coloragao, mas sao importantes
marcadores de ancestralidade. O presente trabalho pretendeu investigar a associagcao
do fenotipo de cor de olhos e de pele com variantes alélicas de SNPs em genes que
estdo envolvidos com a sintese de melanina, em populagdo miscigenada do sul do

Brasil.
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3 RESULTADOS E DISCUSSAO

Os resultados e a discussao estdo apresentados em formato de artigo cientifico.

ARTIGO 1 - STATISTIC MODELS TO PREDICT EYES AND SKIN COLORS IN
SOUTHERN BRAZILIAN SUBJECTS

(Submetido ao periédico Forensic Science International: Genetics)

ARTIGO 2 - BR-EASE: BRAZILIAN EYE AND SKIN ESTIMATOR. A FORENSIC
WEBTOOL FOR DNA PHENOTYPING.
(Submetido ao periddico Forensic Science International: Genetics)



50

STATISTIC MODELS TO PREDICT EYES AND SKIN COLORS IN SOUTHERN
BRAZILIAN SUBJECTS

Carlos Eduardo Ibaldo Gongalves®?, Fernanda Rosa Sawitzki', Alessandro
Kahmann3, Michel Jose Anzanello®, Eduardo Filipe Avila Silva'48, Marcelo Malaghini®,

Maria da Graga Bicalho?, Clarice Sampaio Alho'-°

"Laboratério de Genética Humana e Molecular, Pontificia Universidade Catolica do Rio
Grande do Sul, Porto Alegre, Brazil.

2Laboratério de Imunogenética e Histocompatibilidade, Universidade Federal do Parana,
Curitiba, Brazil.

SLaboratorio de Otimizag&o de Produtos e Processos, Universidade Federal do Rio Grande
do Sul, Porto Alegre, Brazil.

4Setor Técnico-Cientifico, Superintendéncia Regional da Policia Federal do Rio Grande do
Sul, Porto Alegre, Brazil.

SLaboratorio de Genética Molecular Forense, Policia Cientifica do Parana, Curitiba, Brazil.

®Instituto Nacional de Ciéncia e Tecnologia Forense, Porto Alegre, Brazil.

CORRESPONDENCE TO

Carlos Eduardo Ibaldo Gongalves, Laboratério de Genética Humana e Molecular,
Escola de Ciéncias, Pontificia Universidade Catdlica do Rio Grande do Sul (PUCRS).
Av. Ipiranga, 6681 — Prédio 12C, sala 233, 90619-900, Porto Alegre — RS, Brasil.

Email adress: carlosibaldo@gmail.com

ABSTRACT

Genetic variants related to externally visible characteristics are of great
relevance for eyes and skin colors prediction in humans. In this study, we tested the
ability of a set of seven SNPs in pigment-related genes to predict eyes and skin colors
in an admixed South Brazilian population. We genotyped 478 Southern Brazilian
subjects with different skin and eye colors by SNaPshot chemistry and capillary

electrophoresis. Furthermore, we designed five models (A, B, C, D, E) for eyes
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phenotype prediction, using multinomial logistic regression, and additional three
models (F, G, H) for skin phenotype prediction. Proposed A model considered five
phenotypic classes for eyes (Blue, Green, Hazel, Light and Dark Brown: AIC 628.73 /
ACC 0.75). Proposed B model considered three phenotypic classes for eyes (Blue,
Intermediate and Dark Brown: AIC 440.73 / ACC 0.82). Proposed C, D and E models
considered two phenotypic classes for eyes (Blue and Non-Blue: AIC 194.67 / ACC
0.94; Brown and Non-Brown: AIC 190.95/ ACC 0.91; Light and Non-Light: AIC 146.78
/ ACC 0.95, respectively). Proposed F model considered six phenotypic classes for
skin (White, Pale, Beige, Light Brown, Medium Brown and Dark Brown: AIC 1049.39 /
ACC 0.49). Proposed G model considered three phenotypic classes for skin (Light,
Intermediate and Dark: AIC 429.33 / ACC 0.82). Finally, proposed H model considered
two phenotypic classes for skin (Light and Dark: AIC 177.11 / ACC 0.92). These
models were able to predict eye and skin pigmentation with high assertiveness in
subjects presenting light or dark phenotypes, while intermediate phenotypes subjects
showed lower classification efficiency levels. Increase in accuracy was achieved as we
grouped the categories. It is important for law enforcement agencies to have
phenotype predictors based on local data to assist in their investigations, mainly
because Brazilian population shows high levels of admixed ancestry. We believe this
forensic DNA phenotyping system can be particularly useful in instances where classic
DNA profiling fails to generate a database match, or to help classifying degraded
corpses, skeletal, or other biological evidences, as and aid for missing person

identification cases.

KEYWORDS

Human Pigmentation, Eyes color, Skin color, SNP, SNaPshot, Forensic DNA

Phenotyping
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INTRODUCTION

Forensic DNA phenotyping (FDP) is a novel field within forensic genetics that
aims to predict appearance traits of an individual based on DNA markers. Efficient FDP
technologies would be especially useful in cases where there are no reference sample.
[1-3]. Externally visible characteristics (EVCs) are complex biological features, which
makes it more difficult to identify genes involved in their manifestation [4]. Eyes and
skin colors are highly heritable genetic traits and the most obvious and distinguishable
EVCs to be used in human identification. Genotype-phenotype association studies
have focused in detecting single nucleotide polymorphisms (SNPs) within genes
directly or indirectly involved in pigments synthesis [1-7]. SNPs are changes
(substitutions, deletions or insertions) into a single nucleotide position in a DNA
sequence. These point modifications may occur in human genome within coding
regions or in sequences with regulatory function. However, most of the time they are
located in intergenic spaces, without determined function yet [8-10].

There are hundreds of genes involved in the pigmentation process; for forensic
purposes, however, a small number of SNPs have already been proved to be sufficient
in the prediction of pigmentation patterns with high confidence [1,11]. In this work,
seven SNPs, selected in previous publication, were analysed: HERC2 (rs12913832),
OCA2 (rs4778138), SLC24A5 (rs1426654), SLC45A2 (rs16891982), TYRP1
(rs2733832), TYR (rs1042602), and MC1R (rs8045560) [12]. These SNPs were
previously shown to significantly alter melanin content in human melanocytes,
supporting their functional role in pigmentation [13].

We investigated this set of SNPs and their efficiency to predict eyes and skin
color, for forensic purposes, in individuals with different phenotypes from Southern

Brazil, using multinomial logistic regression models.

MATERIALS AND METHODS

This project was approved by Pontifical Catholic University of Rio Grande do
Sul Research Ethics Committee (CEP) under protocol #11-05722 (Of.CEP-0295/12
and Of.CEP-1041/12). An informed written consent and a survey form on sex, age,
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self-declared biogeographical ancestry, place of birth and residency was completed
and signed by all voluntary participants.

Oral swabs were collected from 478 individuals from Southern Brazilian
population.

Digital photographs of subjects” eyes were taken and their colors were classified
as: Blue (156), Green (36), Hazel (26), Light Brown (41), or Dark Brown (219). In
addition, the amounts of red (R), green (G), and blue (B) color values were measured
by analyzing each photo with COLORS software [14].

Each participant skin color was identified using the Fitzpatrick Score (Types 1
to 6) and classified as: White (137), Pale (161), Beige (56), Light Brown (41), Medium
Brown (53), or Dark Brown (30). Also, amounts of RGB color values were measured
in an inner and hairless portion of the right arm (below elbow) using a color analyzer
equipment ACR-1023 (Instrutherm, Brazil) [15-16].

Genomic DNA from oral swabs was extracted using the NucleoSpin Tissue kit
(Macherey-Nagel Inc.) following manufacturer instructions or by organic extraction
method [17]. SNPs amplification was performed by multiplex PCR in a final volume of
25 pL containing 2-10 ng gDNA, 0.2 uM of each primer, and 1X Multiplex PCR Master
Mix (Qiagen Inc). Thermal cycler conditions consisted of 95°C/5min, 30 cycles of
94°C/30s, 57°C/90s and 72°C/90s, and a final extension of 72°C/10min. PCR products
were purified using USB ExoSAP-IT PCR Product Cleanup (Affymetrix) according to
the manufacturer’s protocol. For SNP analysis, SNaPshot Multiplex System (Applied
Biosystems) was used with seven SNaPshot primers. Reactions were performed in a
final volume of 10 pL following the manufacturer’s protocol. Multiplex single base
extensions were carried out for 28 cycles of 96°C/10s, 50°C/5s and 60°C/30s.
SNaPshot products were treated with FastAP (Thermo Scientific) according to the
manufacturer’s recommendation. 1uL of labeled products were mixed with 8.5 uL of
HiDi formamide and 0.5 uL of Genescan-120 LIZ size standard (Thermo Scientific).
They were then separated using an ABIPRISM 3130xlI Genetic Analyzer (Applied
Biosystems) with POP-4 matrix in a capillary 36cm. GeneMapper ID software version
4.0 (Applied Biosystems) was used to analyze allelic data (phenotyping and

genotyping details are available in [12]).
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Statistical analysis

In order to select variables (SNPs) that better categorizes genotypes according
to their eyes or skin color, we runned an exhaustive search among genotyping data
(i.e. we created a multinomial logistic model to any possible combination of available
genetic elements) aiming to determine a variable subset that yields the better
prediction model. Such evaluation was performed through the Akaike Information
Criteria (AIC), an Information Criteria that analyses the model log-likelihood and
penalizes addition of variables to find the most parsimonious model. Models
presenting lower AIC values are determined as the better models [18].

According to Marqués et al., prediction power of a specific model can be
evaluated through a confusion matrix [19]. Considering a two classes response
variable, all evaluation metrics can be derived from a 2x2 confusion matrix as shown
in Table 1.

Table 1 — Confusion Matrix

Predicted
Real

Reference Non-reference
Reference True Positive (TP) False Negative (FN)
Non-reference False Positive (FP) True Negative (TN)

From such matrix, sensitivity (true positive rate), specificity (true negative rate)
and accuracy (correct classification rate) can be calculated according eqn. (E1), eqn.

(E2) and eqn. (E3) respectively.

Sensitivity = TP/(TP+FN) (E1)
Specificity = TN/(FP+TN) (E2)
Accuracy = (TP+TN)/(TP+TN+FP+FN) (E3)

Following Liu et al. [2], we performed multinomial logistic regression analysis
and other additional statistic testes using IBM SPSS Statistics 17 [20] and the R 3.3.2

software [21].
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RESULTS AND DISCUSSION

Eyes Color

In Model A, a comparison was performed among all five eyes color classes:
Blue, Green, Hazel, Light Brown and Dark Brown. The set of variables that yielded the
best result was SNPs rs12913832, rs16891982 and rs1426654, with an AIC of 628.73
and an accuracy of 0.7510. Table 2 presents the confusion matrix of the 10-fold cross
validation and it can be noticed that Blue and Dark Brown eyes have high sensitivity
(0.9423 and 0.9589 respectively). However, eyes of intermediate colors (Green, Hazel
and Light Brown) are widely misclassified, which can be caused by the unbalanced

number of samples in each class according to Maione et al. [22].

Table 2 — Model A: Eyes classification results with five classes

Real
Blue Green Hazel Light Dark
Brown Brown
Blue 147 20 1 0 0
Green 0 1 0 2 0
Predicted Hazel 1 2 1 4 7
Light Brown 1 1 2 0 2
Dark Brown 7 12 22 35 210
Total Accuracy 0.7510

In order to address such drawback, in Model B we merged Green, Hazel and
Light Brown into a single “Intermediate” class and rerun the exhaustive search to find
the most discriminatory SNPs for these new classes. Resulting in AIC value of 440.73,
a set comprised of SNPs rs4778138, rs12913832, rs1426654 and rs2733832 was
selected. Table 3 depicts the confusion matrix of the 10-fold cross validation after
merge. Grouping some phenotypic classes improved total accuracy (0.8201),
especially through increase of Intermediate class sensitivity (0.4951). Number of
Intermediate samples misclassified as Blue does not have significant change when
compared to the 5-classes separation (21 to 22); however, Intermediate-colored eyes

classified as Dark Brown is drastically smaller (69 to 30). Regarding other eye colors,



56

despite Blue class maintain its sensitivity (0.9423), Dark Brown class samples are most

commonly misclassified as Intermediate (9 to 25; 0.8858).

Table 3 —Model B: Eyes classification results with three classes

Real
Blue Intermediate Dark
Brown
Blue 147 22 0
Predicted Intermediate 7 51 25
Dark Brown 2 30 194

Total Accuracy 0.8201

To verify, in Model C, if Blue colored eyes have better discrimination power than
other colors, we performed a comparison considering two classes using a reference
class BLUE against the other class NON-BLUE. In this model, three SNPs were
selected: rs4778138, rs12913832 and rs16891982, yielding an AIC of 194.67 and an
accuracy of 0.9393.

To verify, in Model D, if Brown (Light and Dark Brown) colored eyes can be
more effectivelly distinguished from other colors (Blue, Green and Hazel), we
performed a comparison considering two classes using a reference BROWN class
against alternative NON-BROWN class. As for the usage of Brown as reference,
rs4778138, rs12913832, rs16891982, rs1426654 and rs2733832 SNPs were selected
resulting into an AIC of 190.95 and an accuracy of 0.9121.

Considering phenotypic classification of Blue and Green classes can sometimes
be difficult, due to borderline features where a precise class assignment is sometimes
unclear, we design Model E, to test if Light (Blue and Green) colored eyes present a
distinguish genetic pattern from other colors (Hazel, Light and Dark Brown). We
performed a comparison considering two classes using a reference class LIGHT
against the other class NON-LIGHT. In this model, three SNPs were selected:
rs12913832, rs1426654, rs1042602, yielding and AIC of 146.78 and an accuracy of
0.9476.

Table 4 depicts the confusion matrix of the 10-fold cross validation among such
group separations of Models C, D and E, and it can be noticed that two phenotype

classes yielded better general accuracy than five or three classes. Using Blue colored
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eyes as reference did not affects the number of Blue colored eyes misclassification. In
Table 1 it can be noticed that only 13 Brown eyes samples are not classified in Brown
classes; however, Table 3 indicates that the number of Brown eyes misclassified
samples increase to 16 with the merge. Also, it can be noticed that using Light colored
eyes as reference resulted in better accuracy, just one NON-LIGHT was erroneously
classified and the problem of most green eyes being erroneously classified as blue
declines.

Table 4 — Models C, D and E: Eyes classification results with two classes with different

references

Model C - Blue referenced Blue ReaINon-Blue
Predicted Blue 147 20

Not Blue 9 302
Total Accuracy 0.9393

Real
Model D - Brown referenced
Non-Brown Brown

Predicted Not Brown 192 16

Brown 26 244
Total Accuracy 0.9121
Model E - Light referenced . Real .

Light Non-Light

Predicted _Light 168 1

Non-Light 24 285
Total Accuracy 0,9476

Next, multinomial logistic regressions were conducted and these five models
were tested to create eyes phenotype predictors. Based on SNPs rs12913832,
rs16891982 and rs1426654 genotypes, we designed a phenotypic predictor to
calculate the probability of hypothetical subjects to belonging to each eyes phenotype
classes: Blue, Green, Hazel, Light Brown and Dark Brown (Model A). In a similar
manner, based on rs4778138, rs12913832, rs1426654 and rs2733832 SNPs
genotypes, we designed a second phenotypic predictor to calculate the probability of
hypothetical subjects to be classified as one of the following eye color classes: Blue,
Intermediate and Dark (Model B). Finally, three another phenotype predictors

considering 2-classes categorization: Blue and Non-Blue (Model C, with SNPs
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rs4778138, rs12913832 and rs16891982), Brown and Non-Brown (Model D,
comprising rs4778138, rs12913832, rs16891982, rs1426654 and rs2733832 SNPs),
and Light and Non-Light (Model E, including rs12913832, rs1426654, rs1042602
SNPs). Figure 1 illustrate the probability of a hypothetical set of genotypes to belonging
to subjects with different eyes colors. We called ‘H’ (High melanin content) the alleles
strongly associated with darker phenotype (rs12913832=A; rs4778138=G;
rs1426654=G; rs16891982=C; rs2733832=C), and allele ‘L’ (Low melanin content) the
alleles strongly associated with lighter phenotype (rs12913832=G; rs4778138=A,
rs1426654=A; rs16891982=G; rs2733832=T). As shown in Figure 1, homozygote
subjects for ‘H’ allele will always have Dark eyes, while homozygote subjects for ‘L’
allele will never have Dark eyes. In addition, heterozygote subjects are most likely to
have Intermediate or Dark colored eyes. All five predictors are able to discriminate
eyes phenotypes, with high sensitivity in subjects with light or dark phenotype, although
obtained classification efficiency is smaller in subjects presenting intermediate
pigmentation levels, with increasing accuracy as proposed categories are grouped
together. Eye color phenotype predictor can be downloaded at the following link
http://sbcb.inf.ufrgs.br/carbm/static/forensic/EYE-COLOR-PREDICTOR.zip.

Human iris varies from dark brown to lighter shades of blue and this difference

is determined by the type, amount and distribution of melanin in iris outer layer [23].
Brown eyes have higher pigment levels, mainly eumelanin, and large amount of
melanosomes; green eyes contain moderate melanin and melanosomes levels and
blue eyes have low concentration of both melanin and melanosomes [23]. Blue and
green eyes occurrence is practically limited to ethnical Europeans, while brown eyes
are found in most of the human population throughout the world [24]. Several
researches have produced significant advances in the genetic understanding of human
eye color from genetic linkage analysis, candidate gene and GWAS studies, and
identified SNPs in different genes associated with eye color variation in Europeans [24-
28]. Brazil has an admixed population, with European, African and Amerindian
ancestry [29], therefore justifying the need for phenotypic studies considering local
populations. Genetic studies commonly use blue, green / intermediate and brown [3,
24] phenotypical classes, but we tested five different categorical groups.

HERC?2 gene, located near OCA2, is the most important eye color-related gene
and regulates OCA2 expression [24, 27-28]. rs12913832 is considered the best

polymorphism for eye color predictor, segregating blue eyes from other types, and
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presenting GG recessive genotype as a blue phenotype marker [1, 3, 30, 31, 24, 27-
28]. In our study, this SNP was present in all eye prediction models. Of all 156 blue-
eyed individuals in this study, 147 displayed a GG homozygous genotype and nine
showed GA heterozygous genotype in this SNP. All nine individuals erroneously
classified as belonging to Intermediate or Dark phenotypes in the different
categorizations show heterozygous GA profiles. All models considered rs12913832 as
the single SNP with higher predictive power among all marker set. Since a few blue-
eyed individuals were found to possess an A allele in rs12913832, which is the allele
associated with eumelanin pigment production, our proposed predictor is classifying
these individuals in darker phenotype classes. In addition, green-eyed individuals
erroneously classified as blue also had the GG genotype in rs12913832. A thoroughly
review of such misclassified subjects was performed, and we identify this samples as
featuring particular phenotypes were category designation in blue or green were not
obvious, due to borderline or ambiguous color tones and shades or eye features
presented by this group of individuals. In such cases were an eye color classification
is difficult or imprecise, even when detailed and clear images are available, additional
categories would not provide useful information for forensic purposes. Therefore, we
decided to group these two phenotypes into a LIGHT class, in model E, to reduce
classification error and to better distinguish light eyes from more pigmented ones.
rs4778138 was selected for B, C and D eye prediction models and it has been strongly
associated with eye color in previous studies [5, 24, 27-28].

HERC2 | OCAZ2 region is the main determinant of eye color and provides more
phenotypic information about blue and brown eyes [4, 24, 27-28]. However, new
genomic association studies have been developed, aiming to identify alternative genes
contributing on a smaller scale to eye phenotypes and, together, for determination of
eye color. rs16891982 was selected for A, B, and D eye prediction models and is in
agreement with Spichenok et al [31] and Liu et al [2]; the latter study served as basis
for the first DNA forensic phenotyping system development, the Irisplex [3]. The Irisplex
system achieves accuracy values of up to 0.93 for brown eyes and 0.91 for blue eyes
in Dutch Europeans [3]. Our study showed values of accuracy of up to 0.95 for brown
eyes and 0.94 for blue eyes, as well as similar issues dealing with classification of
intermediate eye colors. Selection of rs1426654 (A, B, D and E models), rs1042602
(model E) and rs2733832 (B and D models) are in agreement with previous studies

conducted in different populations [5, 31-33], that associated these SNPs with eye
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color phenotype. rs8045560 was not relevant to discriminate eye phenotypes
considering this sample set, maybe because MC1R is usually related to hair and skin
phenotype [34, 35].

Despite the great advances in the genetic determination of eyes color
phenotype, it is still a challenge to predict intermediate eyes colors. Thus, it is
necessary to develop studies in order to find out if there are additional DNA variants,
previously unknown or not associated with such physical trait, that specifically
contribute to the expression of these characteristics, to increase accuracy of these

methodologies and provide high reliability for forensic use.

Skin Color

For skin color analysis, in Model F we used six classes: White, Pale, Beige,
Light Brown, Medium Brown and Dark Brown. Six variables (rs4778138, rs12913832,
rs16891982, rs1426654, rs2733832 and rs1042602) have been found to contribute in
the best generated model, which yields an AIC of 1049.39. Table 5 presents the
confusion matrix for 6-classes skin color classification, and it can be noticed that such
number of classes results in below 0.5 sensitivity in all non-white classes and a total
accuracy of only 0.4874. Once again, questions regarding samples assignment in
proposed categories might also be impacting overall accuracy, due to borderline skin

tones phenotypical classification.

Table 5 — Model F: Skin classification results with six classes

Real
Light Med Dark
Brown Brown Brown

White Pale Beige

White 89 78 3 1 2 0
Pale 42 65 25 7 2 0
. Beige 4 12 21 5 1 0
Predicted ioht Brown 1 5 4 16 7 0
Med Brown 1 1 2 11 27 15
Dark Brown 0 0 1 1 14 15

Total Accuracy 0.4874

To solve this question, as well as achieve better discrimination power, first we
merge all six original classes into three: LIGHT (White and Pale), INTERMEDIATE
(Beige and Light Brown) and DARK (Medium Brown and Dark Brown). With such
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categorization in Model G, once again the best AIC (429.33) was reached employing
the same six variables. Confusion matrix of the 10-fold cross validation, shown in Table
6, evidences improvements in total accuracy (0.8242) and a good sensitivity for light
(0.9161) and dark (0.8554) skin groups, but INTERMEDIATE class still maintains high
misclassification rates (0.5155 accuracy), suggesting that combination of Beige and

Light Brown classes does not provide a well-defined class.

Table 6 — Model G: Skin classification results with three classes

Real
Light Intermediate Dark
Light 273 33 4
Predicted Intermediate 23 50 8
Dark 2 14 71
Total Accuracy 0.8242

To better access genetic variations possibly involved in skin color pigmentation
in Brazilian samples, in Model H we rerun the method with a simple 2-classes
categorization: LIGHT (White, Pale and Beige) and DARK (Light, Medium and Dark
Brown). With an AIC value of 177.11, once again the model with six variables was
selected. As expected, the accuracy (0.9246) improved, but higher sensitivity levels
were identified in the LIGHT class (0.9661), rather than in DARK class (0.8065), which
comprehend a larger sample size (Table 7). Given the fact that all skin classifier models
selected the same variables, it can be noticed that results considering six (Table 5),

three (Table 6) and two classes (Table 7) are similar.

Table 7 — Model H: Skin classification results with two classes

Real
Dark referenced Light Dark
Predicted Light 342 24
Dark 12 100

Total Accuracy 0.9246
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Next, multinomial logistic regressions were conducted and these three models
were tested in order to create skin phenotype predictors for Brazilian population. Based
on SNPs rs4778138, rs12913832, rs16891982, rs1426654, rs2733832 and rs1042602
genotypes, we designed three phenotypic predictors to calculate the probability of
hypothetical subjects to belonging to one of the following skin phenotypes: 1-White,
Pale, Beige, Light Brown, Medium Brown and Dark Brown (Model F); 2-Light,
Intermediate and Dark (Model G); and 3-Light and Dark (Model H). Figure 2 illustrate
the probability of a hypothetical set of genotypes to be originated from subjects with
different skin colors. We called ‘H (High melanin content) the alleles strongly
associated with darker phenotype (rs12913832=A; rs4778138=G; rs1426654=G;
rs16891982=C; rs2733832=C; rs1042602=C), and allele ‘L’ (Low melanin content) the
alleles strongly associated with lighter phenotype (rs12913832=G; rs4778138=A,
rs1426654=A; rs16891982=G; rs2733832=T; rs1042602=A). As shown in Figure 2,
homozygote subjects for ‘H’ allele will always have Dark skin, while homozygote
subjects for ‘L’ allele will never have Dark or Intermediate skin. In addition,
heterozygote subjects are most likely to have Intermediate colored skin. Model F has
a high AIC value, low accuracy, and does not discriminate well the six proposed
categories; however it is possible to notice a clear segregation of Light and Dark
phenotypes. Model G has lower AIC value and higher accuracy than Model F, and can
separate better the three phenotypes, especially the extreme light and dark categories.
However, skin Intermediate phenotypes prevails among mistakenly classified samples,
indicating that Beige and Light Brown may not compose a homogeneous, well-defined
class, and therefore cannot be grouped together. Genetically, Beige is closer to Light
phenotype and Light Brown is closer to Dark phenotype. Model H presented the best
results for skin phenotype prediction with a really low AIC value, when compared to
the other models, and can segregate light skin from dark skin individuals with an
estimated accuracy of 92.5%. Skin color phenotype predictor can be downloaded at
the following link http://sbcb.inf.ufrgs.br/carbm/static/forensic/SKIN-COLOR-
PREDICTOR.zip.

Human skin pigmentation has a strong correlation with climatic distribution and
ultraviolet radiation levels. Populations living closer to the Equator line generally have
darker skin to protect themselves from ultraviolet radiation, which has higher incidence
in this regions, and decrease folic acid loss, while populations at high latitudes have

less pigmented skin to provide vitamin D production by absorbing the lowest ultraviolet
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radiation in those regions [36-37]. Although skin color is related to climate adaptation,
it is also known to be related to the melanogenesis process. Individuals with light or
dark skin have similar numbers of melanocytes, but melanosomes are larger, more
numerous and more pigmented in individuals with dark skin. Those with light skin
possess less pigmented melanosomes, rich in light brown eumelanin and yellow / red
pheomelanin [38].

The selection of these six variables by the multinomial logistic regression
models was interesting given that genotype-phenotype associations found here were
also observed in previous studies conducted in different populations. Liu et al.
suggested that rs1426654 and rs16891982 are likely major predictors for skin color
differences observed between continents [5] as well as Marofias et al. [36]. Similar
findings were also described by Spichenok et al. [31], and Mushailov et al. [39], which
found association of rs1426654, rs16891982 and 12913832 with skin pigmentation.
Likewise, Walsh et al. found association of rs1426654, rs16891982, rs12913832 and
rs1042602 with skin pigmentation [40], and Chaitanya et al. used this study as a basis
for formulating HIRISPLEX-S [41], which introduced skin phenotype prediction to
HIRISPLEX DNA test system [35]. Selection of rs4778138 and rs2733832 are in
agreement with previous studies conducted in different populations [5, 42-44], where
these SNPs were associated with skin color phenotype. rs8045560, whose ancestral
C allele (C>T SNP) is associated with darker skin populations [34], did not contribute
to classes discrimination in our multinomial logistic regression models.

Available skin color phenotype prediction systems are the least refined to date,
compared to hair and eyes color phenotype prediction counterparts, and it is still a
challenge to predict skin intermediate colors [41]. Further characterization of
polymorphisms associated with human skin pigmentation levels can lead to significant
improvement in phenotype prediction, with major impact in forensic applications, and
therefore must be pursued. Also, the relevance and influence of admixture levels found
in specific populations must also be considered in phenotype prediction, since
intermediate phenotypes consistently poses a challenge to precise category
assignment in prediction models. In this context, local populations might also present
discrepancies regarding genetic polymorphisms influencing or determining pigment

levels, and forensic applications must be designed to address such differences.
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CONCLUSION

Not rarely, global or foreign phenotype predictor systems fail in Brazilian
samples evaluation due to high admixture levels presented by Brazilian population, in
which genomic structure may favor epistatic and pleiotropic effects not observed in
more homogeneous populations. Hence, it is important for law enforcement agencies
to have access to phenotype predictors based on local data to assist in their
investigations. The five eyes phenotype prediction models proposed are able to
separate extreme phenotypes (Blue or Brown) with high assertiveness. In order to
increase prediction accuracy and to reduce classification errors of intermediate
phenotypes, we recommend the use of 2-classes model (E), which separates light
eyes (Blue / Green) from pigmented ones. For skin color prediction through DNA, the
3-classes model (G) is shown to segregate individuals with Light, Intermediate or Dark
skin, and the 2-classes model (H) was able to segregate individuals with Light or Dark
skin, can be used. These DNA-based phenotype prediction models may be particularly
useful in cases where classical DNA profile fails to generate database matching or to
help classifying decomposed corpses, skeletons or other biological evidences and in
cases of missing people identification.

FINANTIAL SUPPORT

This work was supported by CAPES Brazil (Coordenacao de Aperfeicoamento
de Pessoal de Nivel Superior — Edital 25/2014 — Pro6-Forenses), CNPq Brazil
(Conselho Nacional de Pesquisa Cientifica - Chamada n° 16/2014 — INCT) and
FAPERGS (Fundacao de Amparo a Pesquisa do Estado do Rio Grande do Sul).

ACKNOWLEDGMENTS

The authors would like to thank Deborah Soares Bispo Santos Silva, Rodrigo
Rodenbusch, Diego Wordell Gubert, Mayara Jorgens Prado, and Pietra Graebin for
technical support.



65

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

[1] M. Kayser, Forensic DNA Phenotyping: Predicting human appearance from crime
scene material for investigative purposes, Forensic Sci. Int. Genet. 18 (2015) 33-48.
http://doi.org/10.1016/j.fsigen.2015.02.003.

[2] F. Liu, K. van Duijn, J.R. Vingerling, A. Hofman, A.G. Uitterlinden, A.C.J.W.
Janssens, M. Kayser, Eye color and the prediction of complex phenotypes from
genotypes, Curr. Biol. 19 (2009) R192—-R193.
http://doi.org/10.1016/j.cub.2009.01.027.

[3]S. Walsh, A. Lidenbergh, S.B. Zuniga, T. Sijen, P. Knijff, M. Kayser, K.N. Ballantyne,
Developmental validation of the IrisPlex system: determination of blue and brown iris
colour for forensic intelligence, Forensic Sci. Int. Genet. 5 (2011) 464-471.
http://doi.org/10.1016/j.fsigen.2010.09.008.

[4] M. Kayser, P.M. Schneider, DNA-based prediction of human externally visible
characteristics in forensics, motivations, scientific challenges, and ethical
considerations, Forensic Sci. Int. Genet. 3 (2009) 154-161.
http://doi.org/10.1016/j.fsigen.2009.01.012.

[5] F. Liu, B. Wenb, M. Kayser, Colorful DNA polymorphisms in humans, Semin. Cell.
Dev. Biol. 24 (2013) 562-575. http://doi.org/10.1016/j.semcdb.2013.03.013.

[6] B. Budowle, A. Van Daal, Forensically relevant SNP classes, Biotechniques 44
(2008) 603-610. http://doi.org/10.2144/000112806.

[7] E.A. Graham, DNA reviews: predicting phenotype, Forensic Sci. Med. Pathol. 4
(2008) 196-199. http://doi.org/10.1007/s12024-008-9056-6.



66

[8] A.J. Brookes, The essence of SNPs, Gene. 234 (1999) 177-186.
https://doi.org/10.1016/S0378-1119(99)00219-X.

[9] B. Budowle, SNP Typing Strategies, Forensic Sci. Int. 146 (2004) S139-S142.
https://doi.org/10.1016/j.forsciint.2004.09.042.

[10] R. Javed and Mukesh, Current research status, databases and application of
single nucleotide polymorphism, Pakistan Journal of Biological Sciences. 13 (2010)
657-663. https://doi.org/10.3923/pjbs.2010.657.663.

[11] T.N. Frudakis, Molecular photofitting, predicting ancestry and phenotype using
DNA, Elsevier, 2008. https://doi.org/10.1016/B978-0-12-088492-6.X5001-4.

[12] F.R. Sawitzki, R. Rodenbusch, D.W. Gubert, M.J. Prado, D.S.B.S. Silva, E.F.A.
Silva, C.S. Alho, Analysis of Eight SNPs in Pigment-Related Genes in South Brazilian
Subjects with High or Low Skin and Eye Melanin Content, SM J. Forensic Res.
Criminol. 1 (2017) 1008.

[13]A.L. Cook, W. Chen, A.E. Thurber, D.J. Smit, A.G. Smith, T.G. Bladen, D.L. Brown,
D.L. Duffy, L. Pastorino, G. Bianchi-Scarra, J.H. Leonard, J.L. Stow, R.A. Sturm,
Analysis of cultured human melanocytes based on polymorphisms within the
SLC45A2/MATP, SLC24A5/NCKX5, and OCA2/P loci, J. Invest. Dermatol. 129 (2009)
392-405. https://doi.org/10.1038/jid.2008.211.

[14] I. Otaka, K. Kumagai, Y. Inagaki, M. Shimoyama, K. Saegusa, T. Hara, Simple
and inexpensive software designed for the evaluation of color, Am. J. Ophthalmol. 133
(2002) 140-142. https://doi.org/10.1016/S0002-9394(01)01213-2.

[15] F.C. Parra, R.C. Amado, J.R. Lambertucci, J. Rocha, C.M. Antunes, S.D. Pena,
Color and genomic ancestry in Brazilians, Proc. Natl. Acad. Sci. USA. 100 (2003) 177-
182. https://doi.org/10.1073/pnas.0126614100.



67

[16] T.B. Fitzpatrick, The validity and practicality of sun-reactive skin types | through
VI, Arch. Dermatol. 124 (1988) 869-871.
https://doi.org/10.1001/archderm.1988.01670060015008.

[17] D. Liu, Handbook of Nucleic Acid Purification. (2009).

[18] B. Hernando, M.V. Ibanez, J.A. Deserio-Cuesta, R. Soria-Navarro, I. Vilar-Sastre,
C. Martinez-Cadenas, Genetic determinants of freckle occurrence in the Spanish
population: Towards ephelides prediction from human DNA samples, Forensic Sci. Int.
Genet. 33 (2018) 38-47. https://doi.org/10.1016/j.fsigen.2017.11.013.

[19] A.l. Marqués, V. Garcia, J.S. Sanchez, Two-level classifier ensembles for credit
risk assessment, Expert Systems with Applications. 39 (2012) 10916-10922.
https://doi.org/10.1016/j.eswa.2012.03.033.

[20] W.N. Venables, B.D. Ripley, Modern Applied Statistics with S. Fourth Edition.
Springer, New York, 2002. https://doi.org/10.1007/978-0-387-21706-2.

[21] R Core Team (2016). R: A language and environment for statistical computing. R

Foundation for Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.

[22] C. Maione, B. Lemos, A. Dobal, F. Barbosa, R. Melgago, Classification of
geographic origin of rice by data mining and inductively coupled plasma mass
spectrometry, Comp. Electron. Agric. 121 (2016) 101-107.
https://doi.org/10.1016/j.compag.2015.11.009.

[23] R.A. Sturm, T.N. Frudakis, Eye colour: portals into pigmentation genes and
ancestry, Trends Genet. 20 (2004) 327-332. https://doi.org/10.1016/j.tig.2004.06.010.

[24] M. Kayser, F. Liu, A.C. Janssens, F. Rivadeneira, O. Lao, K. van Duijn, M.
Vermeulen, P. Arp, M.M. Jhamai, W.F. van ljcken, J.T. den Dunnen, S. Heath, D.
Zelenika, D.D. Despriet, C.C. Klaver, J.R. Vingerling, P.T. de Jong, A. Hofman, Y.S.
Aulchenko, A.G. Uitterlinden, B.A. Oostra, C.M. van Duijn, Three Genome-wide
Association Studies and a Linkage Analysis ldentify HERC2 as a Human Iris Color



68

Gene, Am. J. Hum. Genet. 82 (2008) 411-423.
https://doi.org/10.1016/j.ajhg.2007.10.003.

[25] P. Sulem, D.F. Gudbjartsson, S.N. Stacey, A. Helgason, T. Rafnar, K.P.
Magnusson, A. Manolescu, A. Karason, A. Palsson, G. Thorleifsson, M. Jakobsdottir,
S. Steinberg, S. Palsson, F. Jonasson, B. Sigurgeirsson, K. Thorisdottir, R.
Ragnarsson, K.R. Benediktsdottir, K.K. Aben, L.A. Kiemeney, J.H. Olafsson, J.
Gulcher, A. Kong, U. Thorsteinsdottir, K. Stefansson, Genetic determinants of hair, eye
and skin pigmentation in Europeans, Nat. Genet. 39 (2007) 1443-1452.
https://doi.org/10.1038/ng.2007.13.

[26] T. Frudakis, M. Thomas, Z. Gaskin, K. Venkateswarlu, K.S. Chandra, S. Ginjupalli,
S. Gunturi, S. Natrajan, V.K. Ponnuswamy, K.N. Ponnuswamy, Sequences associated
with human iris pigmentation, Genetics 165 (2003) 2071-2083.

[27] H. Eiberg, J. Troelsen, M. Nielsen, A. Mikkelsen, J. Mengel-From, K.W. Kjaer, L.
Hansen, Blue eye color in humans may be caused by a perfectly associated founder
mutation in a regulatory element located within the HERC2 gene inhibiting OCA2
expression. Hum. Genet. 123 (2008) 177-187. https://doi.org/10.1007/s00439-007-
0460-x.

[28] R.A. Sturm, D.L. Duffy, Z.Z. Zhao, F.P. Leite, M.S. Stark, N.K. Hayward, N.G.
Martin, G.W. Montgomery, A Single SNP in an Evolutionary Conserved Region within
Intron 86 of the HERC2 Gene Determines Human Blue-Brown Eye Color. Am. J. Hum.
Genet. 82 (2008) 424-431. https://doi.org/10.1016/j.ajhg.2007.11.005.

[29] T.C. Lins, R.G. Vieira, B.S. Abreu, D. Grattapaglia, R.W. Pereira, Genetic
composition of Brazilian population samples based on a set of twenty-eight ancestry
informative SNPs, Am. J. Hum. Biol. 22 (2010) 187-92.
https://doi.org/10.1002/ajhb.20976.

[30] M. Visser, M. Kayser, R.J. Palstra, HERC2 rs12913832 modulates human

pigmentation by attenuating chromatin-loop formation between a long-range enhancer



69

and the OCA2 promoter, Genome Res. 22 (2012) 446-455.
https://doi.org/10.1101/gr.128652.111.

[31] O. Spichenok, Z.M. Budimlija, A.A. Mitchell, A. Jenny, L. Kovacevic, D. Marjanovic,
T. Caragine, M. Prinz, E. Wurmba, Prediction of eye and skin color in diverse
populations using seven SNPs, Forensic Sci. Int. Genet. 5 (2011) 472-478.
https://doi.org/10.1016/j.fsigen.2010.10.005.

[32] A. Vierkotter, U. Kramer, D. Sugiri, A. Morita, A. Yamamoto, N. Kaneko, M. Matsui,
J. Krutmann, Development of lentigines in German and Japanese women correlates
with variants in the SLC45A2 gene, J. Invest. Dermatol. 132 (2012) 733-736.
https://doi.org/10.1038/jid.2011.350.

[33] M. Chaki, M. Sengupta, M. Mondal, A. Bhattacharya, S. Mallick, R. Bhadra, Indian
Genome Variation Consortium, K. Ray, Molecular and functional studies of tyrosinase
variants among Indian oculocutaneous albinism type 1 patients, J. Invest. Dermatol.
131 (2011) 260-262. https://doi.org/10.1038/jid.2010.274.

[34] M.R. Gerstenblith, A.M. Goldstein, M.C. Fargnoli, K. Peris, M.T. Landi,
Comprehensive evaluation of allele frequency differences of MC1R variants across
populations, Hum. Mutat. 28 (2007) 495-505. https://doi.org/10.1002/humu.20476.

[35] S. Walsh, F. Liu, A. Wollstein, L. Kovatsi, A. Ralf, A. Kosiniak-Kamysz, W. Branicki,
M. Kayser, The HlrisPlex system for simultaneous prediction of hair and eye colour
from DNA, Forensic. Sci. Int. Genet. 7 (2013) 98-115.
https://doi.org/10.1016/j.fsigen.2012.07.005.

[36] O. Maronas, C. Phillips, J. Séchtig, A. Gomez-Tato, R. Cruz, J. Alvarez-Dios, M.C.
de Cal, Y. Ruiz, M. Fondevila, A. Carracedo, M.V. Lareu, Development of a forensic
skin colour predictive test, Forensic Sci. Int. Genet. 13 (2014) 34-44.
https://doi.org/10.1016/j.fsigen.2014.06.017.



70

[37] N.G. Jablonski, G. Chaplin, Human skin pigmentation as an adaptation to UV
radiation, Proc. Natl. Acad. Sci. 107 (2010) 8962-8968.
https://doi.org/10.1073/pnas.0914628107.

[38] G.S. Barsh, What Controls Variation in Human Skin Color?, PLoS Biol. 1 (2003)
e7. https://doi.org/10.1371/journal.pbio.0000027.

[39] V. Mushailov, S.A. Rodriguez, Z.M. Budimlija, M. Prinz, E. Wurmbach, Assay
Development and Validation of an 8-SNP Multiplex Test to Predict Eye and Skin
Coloration, J. Forensic Sci. 60 (2015) 990-1000. https://doi.org/10.1111/1556-
4029.12758.

[40] S. Walsh, L. Chaitanya, K. Breslin, C. Muralidharan, A. Bronikowska, E. Pospiech,
J. Koller, L. Kovatsi, A. Wollstein, W. Branicki, F. Liu, M. Kayser, Global skin colour
prediction from DNA, Hum. Genet. 136 (2017) 847-863.
https://doi.org/10.1007/s00439-017-1808-5.

[41] L. Chaitanya, K. Breslin, S. Zufiga, L. Wirken, E. Pospiech, M. Kukla-Bartoszek,
T. Sijen, P. de Knijff, F. Liu, W. Branicki, M. Kayser, S. Walsh, The HIrisPlex-S system
for eye, hair and skin colour prediction from DNA: Introduction and forensic
developmental validation, Forensic Sci. Int. Genet. 35 (2018) 123-135.
https://doi.org/10.1016/j.fsigen.2018.04.004.

[42] M.P. Donnelly, P. Paschou, E. Grigorenko, D. Gurwitz, C. Barta, R. Lu, O.V.
Zhukova, J. Kim, M. Siniscalco, M. New, H. Li, S.L.B. Kajuna, V.G. Manolopoulos,
W.C. Speed, A.J. Pakstis, J.R. Kidd, K.K. Kidd, A global view of the OCA2-HERC2
region and pigmentation, Hum. Genet. 131 (2012) 683-696.
https://doi.org/10.1007/s00439-011-1110-x.

[43] D.L. Duffy, Z.Z. Zhao, R.A. Sturm, N.K. Hayward, N.G. Martin, G.W. Montgomery,
Multiple Pigmentation Gene Polymorphisms Account for a Substantial Proportion of
Risk of Cutaneous Malignant Melanoma, J. Invest. Dermatol. 130 (2010) 520-528.
https://doi.org/10.1038/jid.2009.258.



71

[44] R.P. Stokowski, P.V.K. Pant, T. Dadd, A. Fereday, D.A. Hinds, C. Jarman, W.
Filsell, R.S. Ginger, M.R. Green, F.J. van der Ouderaa, D.R. Cox, A Genomewide
Association Study of Skin Pigmentation in a South Asian Population, Am. J. Hum.
Genet. 81 (2007) 1119-1132. https://doi.org/10.1086/522235.



72

5-CLASSES HOMOZYGOTE (HH ALLELES) 5-CLASSES HETEROZYGOTE (HL ALLELES) 5-CLASSES HOMOZYGOTE (LL ALLELES)
1 1 1
08 0,8 08
0,6 0,6 06
A 04 0,4 04
013 — Dli —_— ! — 0’3 .|
Blue Green Hazel Light Dark Blue Green Hazel Light Dark Blue Green Hazel Light Dark
Brown Brown Brown Brown Brown Brown
3-CLASSES HOMOZYGOTE (HH ALLELES) 3-CLASSES HETEROZYGOTE (HL ALLELES) 3-CLASSES HOMOZYGOTE (LL ALLELES)
1 1 1
0,8 0,8 0,8
0,6 0,6 06
B 04 04 04
0,2 0,2 . 0,2
0 0 0 —
Blue Intermediate Dark Blue Intermediate Dark Blue Intermediate Dark
2-CLASSES HOMOZYGOTE (HH ALLELLES) 2-CLASSES HETEROZYGOTE [HL ALLELLES) 2-CLASSES HOMOZYGOTE (LL ALLELES)
1 1 1
0,8 0,8 0,8
0,6 0,6 06
C 04 0,4 0,4
0,2 0,2 0,2
0 0 E— 0 —
Blue Non-Blue Blue Non-Blue Blue Non-Blue
2-CLASSES HOMOZYGOTE (HH ALLELES) 2-CLASSES HETEROZY GOTE (HL ALLELES) 2-CLASSES HOMOZYGOTE (LL ALLELES)
1 1 1
0,8 0,8 08
0,6 0,6 06
D 04 0,4 0,4
0,2 0,2 0,2
0 0 [ ] 0
Non-Brown Brown Non-Brown Brown Non-Brown Brown
2-CLASSES HOMOZYGOTE (HH ALLELES) 2-CLASSES HETEROZYGOTE (HL ALLELES) 2-CLASSES HOMOZYGOTE (LL ALLELES)
1 1 1
08 0,8 0,8
0,6 0,6 0,6
E 04 0,4 0,4
0,2 0,2 0,2
0 0 — 0
Light Non-Light Light Non-Light Light Non-Light

FIGURE 1 — Probability of a hypothetical set of genotypes to belong to subjects with
different eyes colors in all five proposed models (A, B, C, D and E), considering all
alleles in homozygosis (HH or LL) or in heterozygosis (HL). Allele ‘H’ (High melanin
content) refers to alleles strongly associated with darker phenotype. Allele ‘L’ (Low

melanin content) refers to alleles strongly associated with lighter phenotype.
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FIGURE 2 — Probability of a hypothetical set of genotypes to belong to subjects with

different skin colors in all three proposed models (F, G and H), considering all alleles

in homozygosis (HH or LL) or in heterozygosis (HL). Allele ‘H’ (High melanin content)

refers to alleles strongly associated with darker phenotype. Allele ‘L’ (Low melanin

content) refers to alleles strongly associated with lighter phenotype.
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ABSTRACT

Forensic DNA phenotyping (FDP) aims to predict appearance traits of an individual
based on a DNA sample. Eyes and Skin colors are highly heritable genetic traits and
are the most obvious and distinguishable externally visible characteristics to be used
for human identification. Genotype-phenotype association studies have focused in
detecting single nucleotide polymorphisms (SNPs) within genes directly or indirectly
involved in pigments synthesis. We investigated 68 pigment production-related SNPs
and their efficiency to predict eyes and skin color, for forensic purposes, in 465
admixed individuals with different phenotypes from Southern Brazil, using
bioinformatics techniques. In this work, we introduce a simple system for eyes and skin
phenotype prediction through DNA: BR-EASE, Brazilian Eye and Skin Estimator,
available at ‘http://sbcb.inf.ufrgs.br/brease’. Eye color predictor uses 10 SNPs (ASIP
rs6119471; DDB1 rs11230664; HERC2 rs1129038, rs12913832 and rs6497271;
MFSD12 rs10424065 and rs6510760; OCAZ2 rs1800407; SLC24A5 rs1426654; and
SLC24A4 rs2402130) to segregate three phenotype classes (blue, intermediate and
brown) with an overall accuracy of 87%, and sensitivities of 98% for brown and 94%
for blue, intermediate color has lower sensitivity of 31%. Skin color predictor uses 25
SNPs (ASIP rs2424984 and rs6119471; DDB1 rs11230664; HERC2 rs1129038,
rs11636232, rs16950987, rs2238289, rs4932620 and rs6497271; MC1R rs1805006,
rs1805009, rs3212345 and rs885479; MFSD12 rs10424065 and rs6510760; NPLOC4
rs9894429;: OCA2 rs1037208, rs1375164, rs3794606 and rs4778232; SLC24A5
rs1426654; SLC45A2 rs16891982 and rs183671; TMEM138 rs7948623; and TYR
rs1042602) to segregate three phenotypic classes (light, intermediate and dark) with a
general accuracy of 97.5%, and sensitivities of 100% for light, 98% for dark and 90%
for intermediate color. BR-EASE is a simple interface and easy to use tool that can be
used by genetics and anthropological researchers, in the classroom as an exercise of
multiple gene inheritance, and, especially, by law enforcement agencies to assist in

their investigations.

KEYWORDS
BR-EASE, Human Pigmentation, Eyes color, Skin color, SNP, Forensic DNA
Phenotyping
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INTRODUCTION

Forensic DNA phenotyping (FDP) is a promising technique useful for filling gaps
in unknown persons search, in criminal investigations, and in mass disaster victims or
missing persons identification [1]. This methodology allows externally visible
characteristics (EVC) prediction of an individual through the analysis of phenotype
informative single nucleotide polimorphisms (SNPs) [2-3]. SNPs are changes
(substitutions, deletions or insertions) into a single nucleotide position in a DNA
sequence and these point mutations may occur in human genome within coding
regions or in sequences with regulatory function. However, they are often located in
intergenic spaces, without determined function yet [4-6].

Genotype-phenotype association studies have focused on human pigmentation
features, since eye, hair and skin are the most obvious and distinguishable EVC to be
used in human identification and are highly heritable genetic traits [1,7-21]. Also, these
studies show that a relatively small number of genes is sufficient to provide most of
phenotypic information of interest [1,22]. Several of these studies analyzed SNPs
located in genes related to eye and hair pigmentation, obtaining high accuracy and
sensitivity in the prediction of blue and brown eyes and red hair, while further research
is needed to accurately predict other color phenotypes [13]. Skin prediction studies are
more recent and have shown that a greater amount of SNPs is required for skin
predicting [17], when compared to eye pigment-level inference.

In this work, we analyzed sixty-eight SNPs in twenty one genes reported in
literature as associated with human pigmentation: ASIP, BNC2, DDB1, EXOC?2,
HERC2, IRF4, KITLG, LYST, MC1R, MFSD12, MYO5A, NPLOC4, OCA2, SLC24A4,
SLC24A5, SLC45A2, TMEM138, TTC3, TYR, TYRP1, UTG1A6 (see TABLE 1), in a
population composed of 465 admixed individuals from Southern Brazil with different
eye and skin colors.

Global or foreign phenotype predictors systems are usually based on European
populations [2,16]. Brazil presents high admixing levels, with European, African and
Amerindian ancestry [23], in which genomic structure may favor epistatic and
pleiotropic effects not observed in ethnic homogenous groups. Therefore, it is
important to analyze gene variants that specifically impact our population, in order to
create predictors which can identify local individual phenotypic traits, aiming to assist

law enforcement agencies in their investigations.



77

We investigated this set of 68 SNPs and their efficiency to predict eyes and skin
color, for forensic purposes, in individuals with different phenotypes from Southern
Brazil, using bioinformatics techniques. Eyes phenotypes were categorized into three
classes: Blue, Intermediate and Brown. Skin phenotypes were also categorized into
three classes: Light, Intermediate and Dark. Here, we introduce you to an easy online
system for eyes and skin phenotype prediction through DNA: ‘BR-EASE’, Brazilian Eye

and Skin Estimator. Available at ‘http://sbcb.inf.ufrgs.br/brease’ server.
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TABLE 1 - SNPs associated to human pigmentation related genes and its allelic frequencies in

European, African and Southern Brazilian populations.

ALLELES

FREQUENCY IN

FREQUENCY IN

FREQUENCY IN

GENE SNP CROM POSITION VARIANT EUROPE * AFRICA * SOUTH BRAZIL REFERENCES
Al A2 Al A2 Al A2 Al A2

1 ASIP rs2378249 20 34630286 A G INTRONIC 0.883 0.117 0.843 0.157 0,885 | 0,115 13,17
2 ASIP rs2424984 20 34262569 C T INTRONIC 0.103 0.897 0.801 0.199 0,229 | 0,771 1
3 ASIP rs6119471 20 34197406 G C INTRONIC 0.001 0.999 0.686 0.314 | 0,112 | 0,888 1,17
4 BNC2 rs10756819 9 16858086 G A INTRONIC 0.324 0.676 0.919 0.081 0,422 | 0,578 7,17
5 DDB1 rs11230664 11 61308900 C T INTRONIC 0.016 0.984 0.688 0.312 0,145 | 0,855 18
6 EXOC2 rs4959270 6 457748 C A INTERGENIC 0.524 0.476 0.799 0.201 0,568 | 0,432 13,17
7 HERC2 rs12913832 15 28120472 A G INTRONIC 0.364 0.636 0.972 0.028 | 0,577 | 0,423 1,13,16,17
8 HERC2 rs8039195 15 28270938 C T INTRONIC 0.214 0.786 0.797 0.203 0,643 | 0,357 8
9 HERC2 rs1129038 15 28111713 C T 3’ UTR 0.365 0.635 0.972 0.028 0,572 | 0,428 1,17
10 HERC2 rs3935591 15 28128866 T C INTRONIC 0.212 0.788 0.777 0.223 0,369 | 0,631 1
11 HERC2 rs916977 15 28268218 T C INTRONIC 0.234 0.766 0.899 0.101 0,406 | 0,594 1
12 HERC2 rs11636232 15 28141480 C T SYNONYMOUS 0.678 0.322 0.985 0.015 0,778 | 0,222 1
13 HERC2 rs16950987 15 28281082 G A INTRONIC 0.910 0.090 0.343 0.657 0,787 | 0,213 8
14 HERC2 rs7494942 15 28118913 A G INTRONIC 0.244 0.756 0.890 0.110 | 0,421 0,579 9
15 HERC2 rs7170852 15 28182840 T A INTRONIC 0.220 0.780 0.794 0.206 | 0,376 | 0,624 10
16 HERC2 rs2238289 15 28208069 A G INTRONIC 0.801 0.199 0.298 0.702 0,789 | 0,211 10,17
17 HERC2 rs2240203 15 28249056 T C INTRONIC 0.910 0.090 0.349 0.651 0,799 | 0,201 10
18 HERC2 rs4932620 15 28269135 T C INTRONIC 0.016 0.984 0.085 0.915 0,025 | 0,975 18
19 HERC2 rs6497271 15 28120285 A G INTRONIC 0.016 0.984 0.626 0.374 | 0,128 | 0,872 18
20 IRF4 rs12203592 6 396321 C T INTRONIC 0.884 0.116 0.992 0.008 0,924 | 0,076 1,13,16,17
21 KITLG rs10777129 12 88567936 A G INTRONIC 0.081 0.919 0.763 0.237 0,193 | 0,807 1
22 KITLG rs642742 12 88905969 T C INTERGENIC 0.200 0.800 0.899 0.101 0,310 | 0,690 11
23 KITLG rs12821256 12 88934558 T C REGULATORY 0.879 0.121 0.998 0.002 0,952 | 0,048 13,17
24 LYST rs3768056 1 235744525 A G INTRONIC 0.772 0.228 0.914 0.086 0,795 | 0,205 19,20
25 MCIR rs3212345 16 89915864 C T INTRONIC 0.424 0.576 0.942 0.058 | 0,543 | 0,457 12
26 MCIR N29insA 16 89985753 DEL InsA EXONIC - - - - 0,997 | 0,002 13
27 MCIR rs885479 16 89919746 G A EXONIC 0.930 0.070 0.993 0.007 0,902 | 0,098 13,17
28 MCIR rs1805005 16 89919436 G T EXONIC 0.888 0.112 0.995 0.005 0,900 | 0,100 13,17
29 MCIR rs1805006 16 89919510 C A EXONIC 0.990 0.010 0.999 0.001 0,992 | 0,008 13,17
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30 MCIR rs1805009 16 89920138 EXONIC 0.992 0.008 0.998 0.002 0,981 0,019 13,17
31 MCIR rs1110400 16 89919722 EXONIC 0.992 0.008 1.000 0 0,997 | 0,003 13,17
32 MFSD12 rs10424065 19 3545024 INTRONIC 0.991 0.009 0.702 0.298 0,942 | 0,058 18

33 MFSD12 rs6510760 19 3565255 INTRONIC 0.938 0.062 0.164 0.836 | 0,499 | 0,501 18

34 MYO5A rs1724630 15 52415803 INTRONIC 0.811 0.189 0.417 0.583 0,703 | 0,297 1

35 NPLOC4 rs9894429 17 81629785 SYNONYMOUS 0.588 0.412 0.185 0.815 0,453 | 0,547 19,20
36 OCA2 rs1800407 15 25903913 EXONIC 0.924 0.076 0.998 0.002 0,946 | 0,054 1,13,16,17
37 OCA2 rs7170989 15 27955262 INTRONIC 0.750 0.250 0.323 0.677 0,594 | 0,406 14

38 OCA2 rs1448484 15 28038295 INTRONIC 0.008 0.992 0.803 0.197 0,163 | 0,837 1

89 0OCA2 rs1037208 15 27986211 INTRONIC 0.817 0.183 0.410 0.590 | 0,701 0,299 1

40 OCA2 rs1375164 15 28046666 INTRONIC 0.237 0.763 0.961 0.039 0,411 0,589 1

41 OCA2 rs1597196 15 28049776 INTRONIC 0.199 0.801 0.762 0.238 | 0,339 | 0,661 1

42 OCA2 rs1800404 15 27990627 SYNONYMOUS 0.214 0.786 0.873 0.127 0,390 | 0,610 1,18
43 OCA2 rs1900758 15 27984951 INTRONIC 0.335 0.665 0.893 0.107 0,521 0,479 1

44 0OCA2 rs2036213 15 27839034 INTRONIC 0.583 0.417 0.762 0.238 | 0,612 | 0,388 1

45 OCA2 rs2594935 15 27939892 INTRONIC 0.331 0.669 0.866 0.134 | 0,509 | 0,491 1

46 0OCA2 rs3794606 15 28023862 INTRONIC 0.240 0.760 0.958 0.042 0,408 | 0,592 1

47 OCA2 rs4778137 15 28082689 INTRONIC 0.311 0.689 0.663 0.337 0,428 | 0,572 1

48 OCA2 rs4778138 15 28090674 INTRONIC 0.169 0.831 0.718 0.282 0,319 | 0,681 1

49 0OCA2 rs4778241 15 28093567 INTRONIC 0.242 0.758 0.576 0.424 | 0,354 | 0,646 1

50 OCA2 rs4778232 15 28036619 INTRONIC 0.240 0.760 0.837 0.163 0,388 | 0,612 1

51 0CA2 rs895829 15 28052911 INTRONIC 0.245 0.755 0.962 0.038 | 0,400 | 0,600 1

52 OCA2 rs895828 15 28052887 INTRONIC 0.098 0.902 0.571 0.429 0,202 | 0,798 1

53 SCL24A4 rs12896399 14 92307319 INTERGENIC 0.570 0.430 0.979 0.021 0,661 0,339 1,13,16,17
54 SCL24A4 rs2402130 14 92334859 INTRONIC 0.213 0.787 0.600 0.400 | 0,232 | 0,768 13,17
55 SCL24A5 rs1426654 15 48134287 EXONIC 0.003 0.997 0.926 0.074 | 0,264 | 0,736 1,17,18
56 SCL45A2 rs16891982 5 33951588 EXONIC 0.062 0.938 0.964 0.036 | 0,350 | 0,650 1,13,16,17
57 SCL45A2 rs28777 5 33958854 INTRONIC 0.044 0.956 0.805 0.195 0,301 0,699 1,13,17
58 SCL45A2 rs13289 5 33986304 3’ UTR 0.401 0.599 0.742 0.258 | 0,489 | 0,511 1

59 SCL45A2 rs183671 5 33964105 INTRONIC 0.047 0.953 0.790 0.210 | 0,302 | 0,698 21

60 TMEM138 rs7948623 11 61369675 REGULATORY 0.994 0.006 0.734 0.266 | 0,940 | 0,060 18

61 TTC3/DSC9 rs2835630 21 37149542 INTRONIC 0.476 0.524 0.654 0.346 | 0,534 | 0,466 19,20
62 TYR rs1042602 11 89178528 EXONIC 0.628 0.372 0.988 0.012 0,670 | 0,330 1,13,17
63 TYR rs1393350 11 89277878 INTRONIC 0.756 0.244 0.992 0.008 | 0,831 0,169 1,13,16,17
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64 TYRP1 rs683 12709305 3’ UTR 0.627 0.373 0.112 0.888 | 0,485 | 0,515 1,13,17
65 TYRP1 rs13289810 12396731 INTERGENIC 0.668 0.332 0.750 0.250 | 0,702 | 0,298 15
66 TYRP1 rs1325127 12668328 INTERGENIC 0.346 0.654 0.731 0.269 0,393 | 0,607 1
67 TYRP1 rs2733832 12704725 INTRONIC 0.428 0.572 0.946 0.054 | 0,558 | 0,442 1
68 UGT1A6 rs2070959 233693545 EXONIC 0.690 0.310 0.761 0.239 0,694 | 0,306 19,20

A1: ancestral

allele; A2: derived allele; Except for

http://www.ensembl.org/index.html/

Southern Brazil frequencies, data are available at
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MATERIALS AND METHODS

This project was approved by Pontifical Catholic University of Rio Grande do
Sul Research Ethics Committee (CEP) under protocol #11-05722 (Of.CEP-0295/12
and Of.CEP-1041/12).

Samples and Phenotypical Characterization

An informed written consent and a survey form on sex, age, self-declared
biogeographical ancestry, place of birth and residency was completed and signed by
all voluntary participants.

Oral swabs were collected from 465 individuals from Southern Brazilian
population.

Digital photographs of subjects” eyes were taken and their colors were classified
as: Blue (112), Green (37), Hazel (33), Light Brown (45), or Dark Brown (238) (FIGURE
1). In addition, eyes’ colors were grouped into five models (TABLE 2). Amounts of red
(R), green (G), and blue (B) color values were measured by analyzing each photo with
COLORS software [24] to confirm such classification. Eye color categorization was
performed according to overall accepted perception for local Southern Brazilian
population, and category assignment was independently performed by three different

collaborators.

e 1\ ( &
B ' ‘“ e i : P
INTERMEDIATE BROWN

FIGURE 1 — Eye color phenotype in humans: Blue (A. Light Blue; B. Dark Blue),
Intermediate (C. Green; D. Hazel), Brown (E. Light Brown; F. Dark Brown)
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TABLE 2 — Eyes phenotypic classes grouping models

Number
Model of Phenotype Classes
Classes
3.1 3 Blue, Intermediate (Green, Hazel), Brown (Light and Dark)
3.2 3 Blue, Intermediate (Green, Hazel, Light Brown), Dark Brown
3.3 3 Light (Blue and Green), Intermediate (Hazel and Light Brown), Dark Brown
4 4 Blue, Green, Hazel, Brown (Light and Dark)
5 5 Blue, Green, Hazel, Light Brown, Dark Brown

Each participant skin color was identified using the Fitzpatrick Score (Types 1
to 6) and classified independently by at least three collaborators as: White (120), Pale
(150), Beige (66), Light Brown (43), Medium Brown (59), or Dark Brown (27) (FIGURE
2). In addition, skin colors were grouped into six models (TABLE 3). Amounts of RGB
color values were measured in an inner and hairless portion of the right arm (below
elbow) using a color analyzer equipment ACR-1023 (Instrutherm, Brazil) [25-26].

FIGURE 2 - Skin color phenotype in humans: White (1), Pale (2), Beige (3), Light
Brown (4), Medium Brown (5) and Dark Brown (6). [27]
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TABLE 3 — Skin phenotypic classes grouping models

Number
Model of Phenotype Classes
Classes
2 2 Light (White, Pale, Beige), Dark (Light Brown, Medium Brown, Dark Brown)
3 3 Light (White, Pale), Intermediate (Beige, Light Brown), Dark (Medium
Brown, Dark Brown)
4 4 Light (White, Pale), Beige, Light Brown, Dark (Medium Brown, Dark Brown)
5.1 5 Light (White, Pale), Beige, Light Brown, Medium Brown, Dark Brown
5.2 5 White, Pale, Beige, Light Brown, Dark (Medium Brown, Dark Brown)
6 6 White, Pale, Beige, Light Brown, Medium Brown, Dark Brown

DNA Genotyping

Genomic DNA from oral swabs was extracted using the NucleoSpin Tissue kit
(Macherey-Nagel Inc.) following manufacturer instructions or by organic extraction
method [28]. Samples were sent to Liggins Institute, from Auckland University, New
Zealand, for SNPs genotyping using iPLEX® Pro reagentes on the MassARRAY®
system and MassARRAY Typer application software [29-30].

Statistical Analysis

Bioinformatic instruments were used to analyze collected data. Two distinct
Feature Selection (FS) techniques were used to identify the most relevant SNPs to
describe a given class: Recursive Feature Elimination (RFE) [31-32] and Chi-Squared
Test (X?) [33]. Three alternative Machine Learning (ML) algorithms were experimented
to construct predictive models based in identified SNPs in FS step: Support Vector
Machine (SVM) [34], Random Forest (RF) [35], and Multi-Layer Perceptron (MLP) [36-
37].

A ML algorithm infers/generalizes properties of a given input set, and that
information allows it to make predictions about other data that it might see in the future.
In Big Data era, both sample size and feature numbers are continuously growing over

time [38]. This large amount of information can reduce ML techniques ability to
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generalize data. Training an algorithm with irrelevant features will affect performance
of proposed predictive models. FS is a task to select the minimum number of attributes
needed to represent data accurately [38]. Relevant features use can improve ML
predictive accuracy, reducing learning period, and providing a simple model that better
explains data [38]. Feature Selection is an essential part of building Machine Learning
models. FS methods are applied in the most different domains such as gene selection
in cancer research, text mining, bank data analysis, and forensics. It is possible to
derive a general architecture from most feature selection algorithms. It consists of four
basic steps: subset generation, subset evaluation, stopping criterion, and result
validation [39]. Feature selection algorithms create a subset, evaluate it, and look until
an ending criterion is satisfied. Finally, subset found is validated by classifier algorithm
on real data. Using as few features as possible also reduces ML models complexity,
which means less time and computer power are needed to simulation runs and model
overall comprehension, with understanding of individual elements contribution, is

easier to achieve.
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RESULTS

Eye Color

From RFE and X2 feature selectors, a search was made for SNPs best suitable
to discriminate eye phenotypic classes. Then, three ML algorithms (SVM, RF and MLP)
were applied to construct predictive models based in SNPs identified in FS step
(FIGURE 3). Several SNPs selections were analyzed for all five class-grouping
models. The best phenotypic classification was found using ten SNPs, using RFE
feature selection and RF ML algorithm, in 3.1 classes model, which had an overall
accuracy of 86% in 10-fold cross validation (FIGURE 4). Selection of another number
of SNPs by RFE or X?, with respective machine learning predictive accuracy by SVM,
RF and MLP can be verified in supplementary material (FIGURE S1-S5 and S12-S16;
TABLE S1-S2 and S7-S11). Since this model was found to achieve better accuracy
results, it was chosen to be employed in the eye color phenotype predictor system.
Besides, the use of this particular categories model, including three phenotypic
categories distributed as described, seems to reflect better visual grouping of different
eye colors, since different shades of brown might be visually undistinguishable at
naked eye or at distant inspection, as well as noticeable similarities between green and
hazel eyes, where positive categorization might be difficult. This fact has particular
relevance considering the forensic application aspect to which proposed SNP panels

are designed to contribute.
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FIGURE 3 - Analysis methodology pipeline. 1. Input data (SNPs and phenotype

classes); 2. SNP selection by RFE or X2; 3. Machine learning process by SVM, RF or

MLP:; 4. Classifier construction.
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FIGURE 4 — Accuracy classification in accordance with SNPs selection by RFE and
SVM/RF/MLP - EYE — 3.1 CLASSES: Blue; Intermediate (Green / Hazel); and Brown
(Light / Dark Brown).

In this model, 431 samples were considered, and the ten selected SNPs
included in proposed model, and their associated genes, were: ASIP (rs6119471),
DDB1 (rs11230664), HERC2 (rs6497271, rs1129038, rs12913832), MFSD12
(rs10424065, rs6510760), OCA2 (rs1800407), SLC24A5 (rs1426654) and SLC24A4
(rs2402130). FIGURE 5 shows data clustering, based on ten SNPs, and phenotypic

classes overlap.
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FIGURE 5 — Data clustering (C1, C2 and C3), based on ten SNPs, and eyes

phenotypic classes (Blue, Intermediate and Brown) overlap.

SNPs act together for phenotype definition. However, some have greater
segregation power than others. Some SNPs individual contribution to phenotype can
be verified in FIGURE 6.
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FIGURE 6 — Five best SNPs for eyes color prediction, with individual contribution,
considering three phenotypic classes (Blue, Intermediate and Brown, model 3.1), in
descending importance order. Classification power of remaining five SNPs can be

seen in the supplementary material (FIGURE S23A-B).

One of the 10-folds cross validation was chosen as basis to the classifier
construction, increasing predictor overall accuracy to 87%. Sensitivity in predicting
brown eyes was 98%, and blue eyes was 94%, whereas intermediate eyes color
sensitivity was significantly lower. Eyes classifier confusion matrix is shown in FIGURE
7, and prediction statistics in TABLE 4.
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FIGURE 7 — Eyes color classification in three classes (Blue, Intermediate and Brown)
by the predictor.

TABLE 4 — Eyes and skin phenotype prediction statistics, for best observed models.

Eyes Skin

Statistics
Blue |Intermediate | Brown | Light | Intermediate | Dark
Sensitivity | 93.57 31.25 98.45 | 100.00 90.48 97.67
Specificity | 95.65 98.64 79.19 | 94.49 99.65 99.69
PPV 87.93 80.00 87.58 | 97.20 98.70 97.67
NPV 97.78 89.16 97.16 | 100.00 97.27 99.69
Accuracy | 95.13 88.63 90.72 | 98.11 97.57 99.46

Values in percentage (%), Positive predictive value (PPV) = Precision, Negative

predictive value (NPV)
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Skin Color

From RFE and X2 feature selectors, a search was made for SNPs best suitable
to discriminate skin phenotypic classes. Then, three ML algorithms (SVM, RF and
MLP) were applied to construct predictive models based in SNPs identified in FS step
(FIGURE 3). Several SNPs selections were analyzed for all six class-grouping models.
We choose the phenotypic selector with twenty five SNPs, using RFE feature selection
and SVM learning algorithm, in 3 classes model, which had an overall accuracy of 81%
in 10-fold cross validation (FIGURE 8). Selection of another number of SNPs by RFE
or X2, with respective machine learning accuracy by SVM, RF and MLP can be verified
in supplementary material (FIGURE S6-S11 and S17-S22; TABLE S3-S6 and S12-
S17).

00SKIN - [White+Pale, Beige+LBrown, MBrown+DBrown]

0.975 A
0.950 A
0.925 A
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0.875 A
0.850 A
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0.725 A
0.700 A
0.675 A
0.650 A
0.625 A —k— SVM —e— RF —— MLP
0.600 — T T T —T— 1 . . T — T
2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66
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FIGURE 8 — Accuracy classification in accordance with SNPs selection by RFE and
SVM/RF / MLP — SKIN — 3 CLASSES: Light (White / Pale); Intermediate (Beige / Light

Brown); Dark (Medium Brown / Dark Brown).
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In this model, 370 samples were considered, and 25 selected SNPs included in
the best overall performance model were as follows, including their associated gene:
ASIP (rs2424984, rs6119471), DDB1 (rs11230664), HERC2 (rs1129038, rs11636232,
rs16950987, rs2238289, rs4932620, rs6497271), MC1R (rs1805006, rs1805009,
rs3212345, rs885479), MFSD12 (rs10424065, rs6510760), NPLOC4 (rs9894429),
OCA2 (rs1037208, rs1375164, rs3794606, rs4778232), SLC24A5 (rs1426654),
SLC45A2 (rs16891982, rs183671), TMEM138 (rs7948623) and TYR (rs1042602).
FIGURE 9 shows data clustering, based on 25 SNPs, and phenotypic classes overlap.

1510424065 rs9894778
151042602

rs11230664

rs1129038

rs11636232

rs1375164

rs1037208

rs4932620

rs4778232

rs3794606

rs3212345 @ Dark

rs2424984 ® Intermediate

rs2238289 e

FIGURE 9 — Data clustering (C1, C2 and C3), based on 25 SNPs, and skin phenotypic
classes (Light, Intermediate and Dark) overlap.

SNPs act together for phenotype definition. In skin case, more SNPs are needed
to achieve appropriate classes identification. Some SNPs individual contribution to
phenotype can be verified in FIGURE 10.
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FIGURE 10 — Five best SNPs for skin color prediction, with individual contribution,
considering three phenotypic classes (Light, Intermediate and Dark), in descending
relevance order. Classification power of remaining 20 SNPs can be visualized in the
supplementary material (FIGURE S24A-E).
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Once again, one of the 10-folds cross validation was selected to construct the
classifier, increasing predictor overall accuracy to 97,5%. This may be due to the fact
that the classes are unbalanced and, depending on the grouping performed in the
simulation, overall obtained accuracy can increase or decrease. Sensitivity in
predicting light skin was 100%, in dark skin was 98%, and in intermediate skin was
90%. Skin classifier confusion matrix is shown in FIGURE 11, and prediction statistics
in TABLE 4.

Intermediate

Light

True label

Dark

Q((@
9/5(
Od%

Predicted label

FIGURE 11 — Skin color classification in three classes (Light, Intermediate and Dark)

by the predictor.
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DISCUSSION

As can be seen in FIGURE 4 graphic, ten selected SNPs with RF technique
were sufficient to segregate three eyes phenotypic classes (blue, intermediate and
brown). Additional SNPs inclusion in prediction models leads to noticeable accuracy
decrease. RF and SVM techniques show more consistent results in considered
models, whereas MLP technique shows highlt variable accuracy depending on
selected SNPs number. MLP shows increased sensitivity than alternative evaluated
algorithms when analyzing data comprised of unbalanced classes [36]. This particular
three phenotype classes model is also the most generally used worldwide in prediction
models, segregating blue and brown eyes, extremes in regard to melanin
pigmentation, from eyes with intermediate colors (green and hazel) [13,40], often more
difficult to define phenotypically and genotypically.

Human iris varies from lighter shades of blue to dark brown and this difference
is determined by the type, amount and distribution of melanin in iris outer layer, which,
in turn, are directly or indirectly influenced by several genes and their alleles [41]. Blue
eyes have low concentration of both melanin and melanosomes, while green eyes
contain moderate melanin and melanosomes levels, and brown eyes have higher
pigment levels and large amount of melanosomes [41]. Different combinations in
concentration of two types of melanin are responsible for different observable shades:
pheomelanin, a reddish-yellow pigment, generally features lighter colorations and
eumelanin, usually present in darker colorations [42]. Blue and green eyes occurrence
is practically limited to ethnical Europeans, while brown eyes are found in most of the
human population throughout the world [43].

Genotype-phenotype associations found here were also observed in previous
studies conducted in different populations. HERC?2 gene, located near OCA2, is the
most important eye color-related gene and regulates OCA2 expression [9-10,43].
SNPs rs1129038 and rs12913832 were the best for segregating blue eyes from other
colors. rs12913832 is considered the best SNP for predicting eye color [1,9-10,13,16-
17,43-45,46]. Ruiz et al. suggested that adding additional HERC2 SNPs would
increase prediction accuracy: rs1129038 improves eye color prediction in general [47].
In this model, rs6497271, a SNP selected from an article that studied skin color in
Africans, also promoted accuracy increase in eyes color prediction [18]. Third best

SNP to identify classes in this model is rs1426642, in agreement with previous studies
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[1,17,18,40,46]. Other SNPs have smaller contributions and act together to determine
pigmentation: rs11230664 [18], rs6119471 [1,17], rs10424065 [18], rs2402130 [13,17].
rs1800407 was associated with intermediate color (green and hazel) [1,13,16-17,48-
49].

As can be seen in FIGURE 8 graphic, the highest accuracies were found by
selecting 25 (0.81), 35 (0.82) or 63 SNPs (0.83) by SVM technique. We choose the 25
SNPs model, because we thought it would not be worth adding 10 snps the genotyping
procedure in order to obtain an increase of only 1% in overall model accuracy, or
adding 38 SNPs to increase accuracy by 2%. We were successful, despite presence
of unbalanced classes in sample, in finding simulations with high general accuracy and
high sensitivity for all colors (light, intermediate and dark). This three phenotype
classes model, derived from Fitzpatrick Score, is an interesting simplification because
it groups light skin phenotypes (types 1 and 2) and dark skin phenotypes (types 5 and
6), although intermediate skin group is admissible as more heterogeneous (types 3
and 4). Just like eyes intermediate color, precise skin intermediate color classification
is significantly more challenging than its extreme counterparts [17], but we achieved
90% of correct classification in this model.

There is a correlation between climatic distribution, ultraviolet radiation (UV)
levels and human skin pigmentation, which influenced genes mutations and new
alleles appearance. Equator line has higher UV incidence and people living in this
region generally have darker skin to protect themselves from it, while populations at
high latitudes, with less UV radiation, have less pigmented skin to provide vitamin D
production [50]. Individuals with light or dark skin have similar melanocytes numbers
but those with light skin possess less pigmented melanosomes, rich in pheomelanin,
and dark skin individuals have larger, more numerous and pigmented melanosomes
[51].

Selection of these 25 variables was interesting given that genotype-phenotype
associations found here were also observed in previous studies conducted in different
populations. Liu et al. suggested that rs1426654 (first most important SNP in this
model) and rs16891982 (third most important SNP) are likely major predictors for skin
color differences observed between continents [40] as well as Sawitzki et al. [46],
Marofas et al. [52], Spichenok et al. [53], and Mushailov et al. [54]. Crawford et al., in
a study of African population, found association of rs11230664 (second most important
SNP in this model) with skin pigmentation, as well as rs6497271 (sixth better SNP),
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rs7948623 (tenth SNP), rs10424065 (fourteenth SNP), rs4932620 (twentieth SNP) and
rs1426654 [18]. Chaitanya et al. and Walsh et al. found association between
rs1426654, rs16891982, rs6119471, rs1129038, rs1042602, rs2238289, rs8854479,
rs1805006 and rs1805509 with skin pigmentation [17,55]. Adhikari et al., found
association of rs183671 (fourth most importante SNP in this model) with skin color [21].

SNPs act together for phenotype definition. In skin example, more SNPs are
needed to classes identification, and most of them have a small participation in skin
color definition. Other SNPs found were: rs1375164, rs3794606, rs4778232,
rs2424984, rs11636232, rs1037208 [1]; rs16950987 [8]; rs3212345 [12]; and
rs9894429 [19-20].

rs6510760, although selected by eyes and skin predictors, did not segregate
any group, as all individuals were heterozygotes GA. As we select the number of SNPs
that contribute to the prediction, probably this one that did not interfere with the
accuracy was added to complete the selection. Therefore, its absence in a proposed
phenotype prediction panel can be regarded as indifferent to resulting prediction
power.

One important thing about our DNA phenotyping system is that it is very
versatile, since accuracy in most models is shown to display low variation levels, so
any of them (points in graphics) can be selected to create a predictor. Antique or
degraded samples, which may not be able to originate a complete profile due to lack
of fragment amplification during genotyping, can use a different predictor with fewer
SNPs (two SNPs for eyes prediction already guarantees a general accuracy of at least
83%, for example).

BR-EASE beta version, is an easy-to-use system, suitable for adoption by
researchers, law enforcement agencies and general forensic community as an aid in
investigations and as a teaching resource of multiple gene inheritance. This system

predictor is available at ‘http://sbcb.inf.ufrgs.br/brease’.
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CONCLUSION

Forensic DNA phenotyping have been showing major technological advances
and is just steps away to be admitted into forensic labs casework routine, despite
ethical concerns, with great applicability and reliability. More studies are needed to
better distinguish intermediate phenotype classes, not only from their extreme
counterparts, but even in variant color shades classified inside this same category. In
this work, we introduced a simple system for eyes and skin phenotype prediction
through DNA: BR-EASE, Brazilian Eye and Skin Estimator. We believe this FDP
system can contribute to significant advances in forensic science, not only in a local
level, but through nationwide application of its principles by law enforcement agencies,

leading to a more efficient and reliable criminal justice system in Brazil.
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4 DISCUSSAO GERAL E CONCLUSAO

A fenotipagem forense pelo DNA esta avangando cada vez mais e esta a
poucos passos para ser admitida na rotina de laboratérios forenses. Varios trabalhos
ja foram realizados estudando SNPs de genes relacionados a pigmentacao de olhos
e de cabelos principalmente, obtendo alta acuracia e sensibilidade na predicdo de
olhos azuis e castanhos e cabelos ruivos. O estudo de predi¢cdo de pele é mais recente
e trabalhos tem demonstrado que é necessaria uma maior quantidade de SNPs para
predicao da pele.

A populagao brasileira possui ancestralidade miscigenada. Nao raramente, os
sistemas preditores de fenotipos globais ou estrangeiros, baseados na populagao
europeia principalmente, apresentam falhas na avaliagcdo de amostras brasileiras
devido aos altos niveis de mistura apresentados pela nossa populagdo, nos quais a
estrutura gendbmica pode favorecer efeitos epistaticos e pleiotropicos nao observados
em populacbes mais homogéneas. Portanto, € importante a analise de variantes
génicas que impactem a nossa populagéo, criando preditores especificos que
consigam identificar tragcos fenotipicos de individuos locais para auxiliar os 6rgaos
policiais em suas investigacoes.

Inicialmente, seguindo um trabalho prédio (Sawitzki et al., 2017), no qual foram
estudados modelos LMC-HMC-SW (Low Melanin Content = individuos com pele clara
e olhos azuis, High Melanin Content = individuos com pele e olhos escuros, Snow
White = individuos com pele clara e olhos escuros) para analisar a distribuicao alélica
de oito SNPs bialélicos, em genes relacionados a pigmentagéo, em individuos sul-
brasileiros miscigenados com base nas frequéncias alélicas de diferentes populacdes
humanas. Os SNPs rs12913832 e rs916977, ambos do gene HERC?2, estdao em
desequilibrio de ligagao, entdao consideramos somente o rs12913832 nas analises

para construir preditores a partir de sete SNPs (FIGURA 9 e 10).
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FIGURA 9: Modelos de predicao de pigmentagao de olhos. Os modelos utilizaram
diferentes selecbes de SNPs para criar os preditores. Somente o rs8045560 nao

encontrou significancia estatistica em nenhum modelo. *Acuracia.
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FIGURA 10: Modelos de predicao de pigmentacao de pele. Os trés modelos utilizaram
a mesma selecao de seis SNPs para criar os preditores. Somente o rs8045560 nao

encontrou significancia estatistica em nenhum modelo. *Acuracia.

Os cinco modelos (A, B, C, D e E) de previsao de cor de olhos propostos do
primeiro artigo, baseados em regressao logistica multinomial, que é o método padrao
ouro utilizado até hoje, sdo capazes de identificar fendétipos extremos (Azul ou
Castanho) com alta acuracia e sensibilidade. A predi¢cao de olhos de cor intermediaria
ainda nao é ideal, necessitando talvez do descobrimento de outros SNPs que possam
segregar melhor esses fenotipos e aumentar a representatividade da cor no conjunto
amostral. O modelo G de predi¢cao de cor de pele de trés classes do primeiro artigo
pode ser utilizado para segregar trés grupos fenotipicos, obtendo uma maior acuracia
e sensibilidade na previsao do fenoétipo claro e do escuro e menor do fendtipo
intermediario. O modelo H, de predicao considerando duas classes para pele, nos
mostra que o conjunto amostral poderia ser dividido em duas partes (claro e escuro)

com alta acuracia, o que pode ser observado também nas andlises do segundo artigo.
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Apods a construgao dos preditores utilizando sete SNPs, foram selecionados
outros SNPs relacionados a pigmentagdo encontrados na literatura, totalizando
sessenta e oito, a fim de verificar outras variantes genéticas que possam contribuir
significativamente na predi¢cao. Foram utilizados outros métodos de genotipagem e de
analise estatistica em relagao ao artigo prévio, devido ao numero maior de SNPs, que
nao possibilita o uso das técnicas de SNaPshot e de regresséao logistica multinomial.
Assim, foram utilizadas técnicas de bioinformatica, sendo duas técnicas de selegao
de caracteristicas (RFE e X?) e trés algoritmos de aprendizado de maquina (SVM, RF
e MLP) para analisar os dados e construir o preditor de olhos e de pele, que foi
nominado BR-EASE.

O BR-EASE ¢é uma ferramenta de simples interface e facil uso (FIGURA 11 e
12), que pode ser utilizada pelos érgaos policiais, centros de pesquisa na area
genetica e antropologia e também em sala de aula, demonstrando a atuacdo dos
genes em conjunto (poligenia) para determinar caracteristicas de facil visualizagao,
como o fenotipo de cor de olhos (trés classes: azul, intermediario e castanho) e de

pele (trés classes: clara, intermediaria e escura).

” BR-EASE: Eye Color Estimator H

Ten SNPs were selected in the following human pigmentation associated genes: ASIP (rs6119471),
DDB1 (rs11230664), HERC2 (rs6497271, rs1129038, rs12913832), MFSD12 (rs10424065, rs6510760),
QCAZ (rs1800407), SLC24A5 (rs1426654) and SLC24A4 (rs2402130).

SNP Panel for Eye Color Prediction
SNP Genotype Gene

56119471 [GG v| ASIP

L{CC
CCr
GG T
GG T
CCr
AL Y
CCr~
AN Y
ALY

| Click Here to Predict |

Version (Release)
Classifier. Ra

1.0 {(05/03/2019)

FIGURA 11: BR-EASE - Estimador de cor de olhos
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|| ER-EASE: Skyn Color Estimator ||

Twenty Frve SMPs were sslected n the following human pigmentation associsted genss: ASIP
(r=2424024, r=5118471), DDB1 (rs112308564), HERCZ (rs1122033, rs116368232. rs16850087,
rsZ233289, rz4932820, rsB487271), MCIR (515053006, r=1805008, rs23212345, rs885470), MFSD12
(r=s10424065, rs8510760), MPLOC4 (rsB394428), OCAZ (rs1037208, rs1375164, rs3784604,
rs47T823Z), SLC24A5 (rs1428654), SLC45A2 (rs18891882, rs123571). TMEM13E (rsTE948523) and
TR (rs1042602).
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FIGURA 12: BR-EASE — Estimador de cor de pele
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Os SNPs rs12913832 e rs1426654 foram coincidentes nos dois estudos
considerando preditores para cor de olhos considerando trés classes fenotipicas
(Modelo B e BR-EASE), enquanto que 0os SNPs rs1426654, rs16891982 e rs1042602
foram selecionados tanto pelo Modelo G quanto pelo BR-EASE, considerando
preditores para cor de pele considerando trés classes fenotipicas.

Houve um ganho na predi¢ao da cor de olhos castanhos e azuis utilizando esse
sistema, baseado em ferramentas de bioinformatica (RFE e RF), embora a predigéo
de olhos de cor intermediaria ainda seja baixa. Além disso, a predicdo da cor da pele
(via RFE e SVM) possui alta acuracia e sensibilidade para as trés classes, gerando
um resultado inédito, pois os sistemas de predi¢cao de pele costumam ter problemas
na determinacao de cor intermediaria também.

Esses modelos de previsdo de fendtipo baseados em DNA podem ser
particularmente uteis em casos em que o perfil de DNA classico ndo gera
correspondéncia de banco de dados ou ajuda na classificacdo de cadaveres
decompostos, esqueletos ou outras evidéncias bioldgicas e em casos de identificacao

de pessoas desaparecidas.
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ANEXO | — MATERIAIS E METODOS

A metodologia esta descrita nos artigos. As genotipagens no sistema SNaPshot
foram realizadas no Laboratdrio de Genética Humana e Molecular da Pontificia
Universidade Catdlica do Rio Grande do Sul (PUCRS) [1]. As genotipagens por
espectrometria de massas foram realizadas no Liggins Institute da Universidade de
Auckland na Nova Zeléndia [2-3].

[1] Sawitzki F.R., Rodenbusch R., Gubert D.W., Prado M.J., Silva D.S.B.S., Silva E.F.A., Alho
C.S. Analysis of Eight SNPs in Pigment-Related Genes in South Brazilian Subjects with High
or Low Skin and Eye Melanin Content. SM J. Forensic Res. Criminol. 2017; 1(2): 1008.

[2] https://agenacx.com/wp-content/uploads/2017/12/iPLEX-Pro-Reagents-User-Guide-1.pdf
[3] Stacey Gabriel, Liuda Ziaugra, and Diana Tabbaa. SNP Genotyping Using the Sequenom

MassARRAY iPLEX Platform. Current Protocols in Human Genetics. 2009, 60(1): 2.12.1-
2.12.18. https://doi.org/10.1002/0471142905.hg0212s60.
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ANEXO Il
SUPPLEMENTARY MATERIAL

BR-EASE: BRAZILIAN EYE AND SKIN ESTIMATOR. A FORENSIC
WEBTOOL FOR DNA PHENOTYPING.
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SNPS SELECTION BY RECURSIVE FEATURE ELIMINATION (RFE) AND PHENOTYPE CLASSIFIERS
(ACCURACY) THROUGH MACHINE LEARNING METHODS: SUPPORT VECTOR MACHINE (SVM),
RANDOM FOREST (RF) AND MULTILAYER PERCEPTRON (MLP)
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FIGURE S1 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND
SVM /RF / MLP — EYE — 3.1 CLASSES: Blue: Intermediate (Green / Hazel): and Brown (Liaht / Dark Brown).
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FIGURE S2 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND
SVM /RF / MLP — EYE — 3.2 CLASSES: Blue: Intermediate (Green / Hazel / Liaht Brown): Dark Brown.
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FIGURE S3 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND
SVM/RF / MLP — EYE — 3.3 CLASSES: Light (Blue / Green); Intermediate (Hazel / Light Brown); Dark Brown.
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FIGURE S4 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND
SVM/RF / MLP — EYE — 4 CLASSES: Blue; Green; Hazel; Brown (Light and Dark).
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FIGURE S5 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND
SVM/RF / MLP — EYE — 5 CLASSES: Blue; Green; Hazel; Light Brown; Dark Brown.
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FIGURE S6 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND SVM
/ RF / MLP — SKIN — 2 CLASSES: Light (White / Pale / Beige); Dark (Light Brown / Medium Brown / Dark Brown).
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FIGURE S7 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND SVM / RF /
MLP — SKIN — 3 CLASSES: Light (White / Pale); Intermediate (Beige / Light Brown); Dark (Medium Brown / Dark Brown).
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FIGURE S8 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND SVM
/ RF / MLP — SKIN — 4 CLASSES: Light (White / Pale); Beige; Light Brown; Dark (Medium Brown / Dark Brown).
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00SKIN - [White+Pale, Beige, LBrown, MBrown, DBrown]

0.975 -
0.950 -
0.925 -
0.900 -
0.875 A
0.850 -
0.825 A
0.800 -
0.775 4
0.750 -
0.725 -
0.700 -
0.675 A
0.650 -
0.625 - —k— SVM —+— RF  —— MLP
o600 4—m—mm—rm—m——m— T T T
2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66
Number of SNPs

Classification Accuracy

FIGURE S9 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND
SVM /RF / MLP — SKIN — 5.1 CLASSES: Light (White / Pale); Beige; Light Brown; Medium Brown; Dark Brown.
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FIGURE S10 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE AND
SVM/RF / MLP — SKIN — 5.2 CLASSES: White; Pale; Beige; Light Brown; Dark (Medium Brown / Dark Brown).
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00SKIN - [White, Pale, Beige, LBrown, MBrown, DBrown]
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FIGURE S11 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY RFE
AND SVM / RF / MLP — SKIN — 6 CLASSES: White; Pale; Beige; Light Brown; Medium Brown; Dark Brown.
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SNPS SELECTION BY CHI SQUARE (X?) AND PHENOTYPE CLASSIFIERS (ACCURACY) THROUGH
MACHINE LEARNING METHODS: SUPPORT VECTOR MACHINE (SVM), RANDOM FOREST (RF)
AND MULTILAYER PERCEPTRON (MLP)
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FIGURE S12 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND
SVM/RF / MLP — EYE — 3.1 CLASSES: Blue; Intermediate (Green / Hazel); Brown (Light and Dark).

EYE - [Blue, green+hazel+lbrown, dbrown]

1.000
0.975 -
0.950 -
0.925 -
0.900 -
0.875 -
0.850 -
0.825 -
0.800 -
0.775
0.750 -
0.725 -
0.700 -
0.675
0.650 -
0.625 - —%— SYM  —— RF  —— MLP
0.600

Classification Accuracy

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66
Number of SNPs

FIGURE S13 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND
SVM/RF / MLP — EYE - 3.2 CLASSES: Blue; Intermediate (Green / Hazel / Light Brown); Dark Brown.
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FIGURE S14 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X? AND SVM
/ RF / MLP — EYE — 3.3 CLASSES: Light (Blue / Green); Intermediate (Hazel / Light Brown); Dark Brown.
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FIGURE S15 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2
AND SVM / RF / MLP — EYE — 4 CLASSES: Blue; Green; Hazel; Brown (Light and Dark).
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FIGURE S16 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY
X2 AND SVM / RF / MLP — EYE — 5 CLASSES: Blue; Green; Hazel; Light Brown; Dark Brown.
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FIGURE S17 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND SVM /
RF / MLP — SKIN — 2 CLASSES: Light (White / Pale / Beige); Dark (Light Brown / Medium Brown / Dark Brown).
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OOSKIN - [White+Pale, Beige+LBrown, MBrown+DBrown]
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FIGURE S18 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND SVM / RF /
MLP — SKIN — 3 CLASSES: Light (White / Pale); Intermediate (Beige / Light Brown); Dark (Medium Brown / Dark Brown).
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FIGURE S19 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND SVM /
RF / MLP — SKIN — 4 CLASSES: Light (White / Pale); Beige; Light Brown; Dark (Medium Brown / Dark Brown).
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FIGURE S20 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND SVM
/ RF / MLP — SKIN — 5.1 CLASSES: Light (White / Pale); Beige; Light Brown; Medium Brown; Dark Brown.
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FIGURE S21 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND SVM
/ RF / MLP — SKIN — 5.2 CLASSES: White; Pale; Beige; Light Brown; Dark (Medium Brown / Dark Brown).
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FIGURE S22 — CLASSIFICATION ACCURACY IN ACCORDANCE WITH SNPS SELECTION BY X2 AND
SVM /RF / MLP — SKIN — 6 CLASSES: White; Pale; Beige; Light Brown; Medium Brown; Dark Brown.
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FIGURE S23A — SNPs individual contribution in three eye phenotypic classes (Blue, Intermediate
and Brown), in descending importance order.
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FIGURE S23B — SNPs individual contribution in three eye phenotypic classes (Blue, Intermediate

and Brown), in descending importance order.
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FIGURE S24A — SNPs individual contribution in three skin phenotypic classes (Light, Intermediate
and Dark), in descending importance order.
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FIGURE S24B — SNPs individual contribution in three skin phenotypic classes (Light, Intermediate
and Dark), in descending importance order.
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FIGURE S24C — SNPs individual contribution in three skin phenotypic classes (Light, Intermediate
and Dark), in descending importance order.
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FIGURE S24D — SNPs individual contribution in three skin phenotypic classes (Light, Intermediate
and Dark), in descending importance order.
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FIGURE S24E — SNPs individual contribution in three skin phenotypic classes (Light, Intermediate
and Dark), in descending importance order.



TABLE S1: RFE SNPS SELECTION — EYE — Machine learning models (SVM, RF and MLP) average

accuracy (avg) and standard deviation (std) of ten-fold cross validation.

148

EYE—31 EYE—32 EYE-33 EYE—4 EYE-GS

NP Blue, Green+Hazel,LBrown+DBrown Blue, Green+Hazel+LBrown, DBrown Blue+Green, Haze+LBrown, DBrown Blue, Green, Hazel, LBrown+DBrown Blue, Green, Hazel, LBrown, DBrown
SVM RF MLP SVM RF MLP SVM RF MLP SVM RF MLP SVM RF MLP

avg | std avg | std avg std avg | std | avg | std avg | std avg | std avg | std avg | std avg std avg | std avg | std avg | std avg | std avg | std

2 | 053 |002|083 002|083 002|079 |005|079|005|0,79|005|079|005|081|005|081|005|083|001|083|[001|084|[002|072|001]|074]|002]|074]|002
3 | 053 |002|084|003|083| 002|079 |005| 08 [006| 0,8 |0,06|079|007|0,79|007|081|007|083|002|083|[002|083|002|074|002]|074]|002|074]|002
4 | 053 |001|084 002|084 002|073 |006|079|006|0,79|006|079|005| 08 |005| 08 |0,05|083|002|083|[002|083|001|074|003]|074]|002|073]|002
5 | 084 |002|084 002|083 002|073 |005|079|006| 0,8 |006|079|005| 08 |007|079|005|083|003|083|[003|084|[002|072|001]|074]|001]073]|002
& | 053 |001|084 002|084 002|079 |005|079|005|079 005|038 |006|081|005|081|005|083|002{083|[003|083|[003|073|001]|074]|001]072]|001
7 | 034|003 |085 004|085 003|073 |004|076|004| 078 |004|079|005| 08 |004| 08 |0,05|083|002|083|[003|083|002|073|002]|074]|002|073]|003
8 | 085 |002|085 003|085 002|081 |004|081|004|078 005|081 |005| 08 |005|073|005|083|003|083|[003|083|003|074|002]|074]|002]|073]|003
9 | 084 |002|085 004|085 004|081 |004|081|004|079|003|032|008|082|007|082|007|034|002|083|003|083[002|074|002]|073]|002|073]|00s
10 | 0,84 (002|086 |004| 085 | 003|081 |006|079|006|077|0086|0383|006|081|005| 08 |007|083]|001|08s|002|085|003|074|[002|072]|005]| 072|005
11 | 0,84 (003|083 |004| 083 | 005|081 |006|078|004|078|004|083|005|082|005]| 08 |005|083|001|0383|001|08s|002[074[001|074|001]|072]|004
12 | 083|003 | 085 |003| 0384 |003]|081|005|079|004|079|005|082|005|082|005]|083]|005|083|003|085|004|082|003[074|[002|074|002]|072]|008
13 | 0,83 [003| 083 |002| 083 | 003|079 |005|079|003|078|004|083|005|081]|004]| 08 |005|083|001|033|003|081|003[074|[002|074|002]|072]|004
14 | 0,83 002|084 |004| 083 | 005]| 038 [006|077|005| 077|007 |082|005|081|005]| 08 |008|083|003|082|003|082|003[074|[002|074|002]|073|004
15 | 0,83 (003|083 |003|083|003| 08 [006|079|006|0,78|0,05|083|005|081|005|079|004|083]|002|082|003|082|005|074|[003|074|003]| 073|005
16 | 0,83 (003|083 |004| 082 | 006| 038 [004| 038 |005|0,77 |007|0382|005|082|006]| 08 |004]|083|002|082|003|082|004[074|[002|073|003]| 072|004
17 | 0,83 [003| 053 |004| 081 | 005|079 |006|078|004|077|007|082|005|083|006|082|004|083]|002|083|002|082|002[074|[001|073|003]| 073|003
18 | 0,83 (003|084 |003| 038 | 005|078 |003| 08 |003|0,76| 004|081 |006|082|005]|081]|006|083|002|083|003|082|004[074|[003|074|003]| 071|004
19 | 0,82 (002|083 |003|079| 005|079 |007|079|006|0,75|007|082|005|082|004|079|007|083|003|0383|003|0381|006|[074|[002|074]|003]| 072|002
20 | 0,83 (002|082 |003|083|002]| 038 [005| 08 |003|0,75|008|0383|006|081|003]|081]|003]|083|003|032|004|082|003[074|[002|074|003]| 07 |004
21 | 083 |002|082|002| 038 | 005|081 |006|081|006|078|005|082|006|0852|006|081]|006|082|002|082|003|081|004[074|[003|073|003]| 069|004
22 | 082 002|082 |004| 038 |007]| 08 [004|078|005|0,74|004|0383|006|081|004]|079]|006|082]|002|033|003|081|004[074|[003|075|005]| 068|008
23 | 083|003 | 082 |003|081|003]|079|005|078|007|075|005|081|004|084|005|082|004|082]|002|032|002|082|004|[075|/003|072|00s| 07 |005
24 | 0,83 |003| 083 |004|078| 005|079 |004|079|005|076|006|083|005|084|003|078|004|086]|004|085|004)|085|005|075|[003|074]|003]| 0869|003
25 | 0,82 (003|082 |003| 038 | 005|079 |005|077|004|075|004| 08 |004|082]|003]|081]|004]|086|004]|085|004|083|004[075([003|073|003]| 072|004
26 | 0,84 [003| 084 |003|079| 005|078 |005|079|005|072|0086|082|007|082|008]|079]|007|086|003|085|003|082|004|[075(/003|074|00s]|072]|004
27 | 0,84 (003|084 |003| 078 | 005|079 |005| 079 004|076 | 006|081 |004|083|004|079]|003]|086|003|035|003|081|003|[076[00s|076|00s]|071]|004
28 | 0,81 [004| 083 |005|078| 007|077 |005|079|004|072|0086|0382|006|084|006|081]|004|086]|002|085|003|0382|004|[076[003|074|003]| 071|007
29 | 0,84 (004|053 |003| 08 | 007|078 |006|078|006|075|006| 0,8 |003|083|005| 08 |006| 086]|003|086|003|083]|005|075|[003|075|003]| 071|007
30 | 0,84 (003|085 |002| 082 | 008|077 |004|079|005|074|005| 08 |004|083|005]|082]|007|086|004|036|004| 038 |005|[075[003|073|003]| 072|008
31 | 034 |003|083|005|077| 007|079 |005|079|005|0,75|005|081|004|081|006]|081]|004]|086|003|085|004|083|004[075[002|074|002]|071]|004
32 | 082 |004|083|003| 038 |008]|077|005|079|004|072|006|081|004|082|004|078|006|086|002|085]|002|077|006|[075[003|074]|003]| 069|008
33 | 0,83 |004| 0383 |004|079| 006|079 |006|079|007|074|003|082|004|083|004|078|006|086]|003|085|003|0381|004|076[003|075|005]| 067|009
34 | 0382 [004| 0383 |004|077| 006|079 |006|079|007|076|005|079|004|082|005|078|004|086]|00s|085]|004|078|005|075[005|076|005]| 071|005
35 | 0,82 (002|082 |003|078| 006|079 |004|079|004|074|005|079|004| 08 |004]|075]| 0,1 |0386]|008]|085|004| 08 |005|075|[002|076|002]| 07 |005
36 | 0,85 003|083 003|079 | 006|079 |006|079|006|072|008|079|004|082|005|079|006|086]|00s|085|003| 08 |005|[0738|[00s|078|003]|073|00s
37 | 0,85 005|085 |005|081| 007|079 004|081|003|075|004| 05 |004|081|004|077]|006|086]|003|085|003|0383]|004|[077|008|077|002]| 088|007
38 | 0,84 (004|084 |004| 038 | 006|076 |007| 038 |005|0,74|007|082|004|081|005]|079]|008|086|004]|085|004|079|006|[076[002|077|003]|071]|008
39 | 0,85 |003|083|004| 038 | 006|078 |007|077|006|074|006|078|005|082|004]| 08 |003]|086|001]|085|002|082|006[078[00s8|077|00s] 07 |008
a0 | 085 |003|084|003|081|006]|078|007|078|006| 069 |006|078|008| 0,8 |005]|078]|005|086|003|085]|003|081|003[076[003|078|003]|069]|008
41 | 085 |002|083|004| 038 |006]| 038 [007|079|005|077|005| 08 |008| 08 |006]|077]|004]| 086 | 003]|085|004|082|004|[076[005|077|005]| 071|008
42 | 034 |004|084 003|078 | 007|078 |007| 08 |005|073|007|078|006|079|007|076|007| 085|004]|085|003|081|006|077|003|075|003]| 0868|007
43 | 034 |005| 083 |005|077| 009|078 |004|079|0086| 07 | 0,1 |078| 008|079 |005]| 074 0,86 | 003|085 |004|079]|006|077|003|075|003]| 068|008
44 | 035|003 | 084 |004|079| 005|077 |005|079|006|074|009|0381 005|079 005|078 0,85 | 008|085 | 005|083 ]|006|076|005|076]|003]| 068|008
a5 | 0385 |002| 085 |003| 082 004]|077|00s|078 072 |o09| 03 |00s| 038 |006| 079 0,86 | 0,05| 0,85 | 005|081 |005|077|003|076|003]| 072|008
45 | 085|003 | 085 |003| 08 [ 005|076 004|077 |00s| 07 |005|079 007|079 |007]| 077 056 | 004|085 |003| 08 |006|075|003|076]|00s]| 069|008
47 | 035|003 | 084 |003|081| 008|077 |007|075|005|067|003|078|003| 08 |00s]|077 055 | 008|084 | 004|083 |004|077|003|076|004]| 076|003
48 | 085|003 | 0385 |004]| 079 004 0,07| 0,76 | 004|066 |008|079 002|079 004|078 086 | 003|085 |004| 08 | 005 0,03 | 077|002 | 074 | 005
49 | 034 003|085 003|082 008|077 |006|076|005|076|007|079|005|0381 005|078 086 | 008|085 |004| 08 |006|077|003|077|004]| 089|005
5o | 0,34 (003|085 004|075 005|076 |004|075|005|064|009|079 004|079 |00s]|077 086 | 008|085 | 003|081 |006|077|002]|076|003]| 089|003
51 | 0,34 004|084 |005| 078 | 006|076 |007|077 005|068 |009|078|004|081|005]|075 085 | 003|088 |003| 08 |007|075|003|076|004]| 089|007
52 | 0384 |004|084|003| 08 [008]|076|005|077|006|066|009| 058 |003| 08 |005]|079 085 | 003|083 |004|079]|004|075|00s|076|00s]| 067|008
53 | 0,85 [003| 084 |003|078| 005|077 |005|076|005|065|007]| 08 |003| 08 |005]|078 0,85 | 003|085 | 004|082 |007|077|002]|077]|003]| 073|008
54 | 085 [002|084|004| 038 [007|076|007|076|005|071| 01 |079|003| 0382 |003]|078 0,85 | 004|085 | 004|082 |007|077|003|077]|003]| 067|008
55 | 0,85 (003|085 003|081 | 008]|077|005|079|005|065|007|079|005| 08 |004]075 085 | 008|084 | 005 | 0,81 | 0,08 0,04 | 078 | 004 | 0,638 | 008
56 | 0,84 (002|085 |002]| 078 | 005|077 |005|076| 005|066 |007|078|004|079|004]| 03 085 | 008|085 | 004 | 0,81 | 0,08 0,04 | 0,77 | 0,03 | 0,69 | 0,05
57 | 0,84 (004|084 |005| 038 [ 008 007|077 |007| 07 |009| 038 |004|079 | 005|077 085 | 002|085 |003| 08 | 007 004| 076|004 | 07 |005
58 | 0,85 002|085 |003|083| 005|077 |008|076|007|065|00s|081|005| 08 005|077 0,85 | 0,05 | 0,83 | 0,05 | 0,82 | 0,08 004|077 | 004 | 074 | 008
s | 0,84 (003|086 |004| 079 | 005|079 |007|079|007|071|008|078|005|082 006|078 0,85 | 008|085 | 003|077 | 008 0,03 | 077|003 | 063|008
60 | 0,86 004|085 |003| 078 | 005|078|004|078|003| 07 |0,09|0381 008|079 007|078 0,85 | 0,03 | 0,85 | 0,03 | 0,72 | 0,05 0,05 | 0,76 | 0,04 | 0,68 | 0,08
61 | 0,85 |003| 085 |003| 08 | 008|077 |009|077|009| 068 |007| 08 |005| 08 005|077 0,85 | 0,03 | 085 | 0,03 | 0,81 | 0,04 0,06 | 0,75 | 0,03 | 0,89 | 0,07
62 | 0,84 005|085 |003| 082 | 005|077 005| 08 |007|071|0086|081|005|079 005|074 0,85 | 0,05| 0,85 | 0,03 | 0,79 | 0,08 0,05 | 0,75 | 0,05 | 0,69 | 0,07
63 | 0,84 [002| 085 |003|082| 008|077 |004| 08 |006|071|008]| 058 |007| 0382 |007]|078 0,54 | 0,08| 0,85 | 0,03 | 0,81 | 0,05 003|075|004| 07 |008
64 | 0,84 [003| 085 |003| 083 | 006|076|006|079|006| 068 |005|081|004| 08 |005]|079 054 | 004|084 | 005|079 | 0086 0,03| 076|005 | 07 |008
65 | 0,85 (004|086 |004| 083 | 008|078 |006| 08 |005|072|007| 08 |002]| 0381 |00s]|077 085 | 003|085 |003| 08 | 005 0,04 | 0,75 | 006 | 0,71 | 008
66 | 0,85 (002|085 |002|084| 005|078 |009| 08 |007|067|011]|082|003| 08 |007]| 03 0,85 | 008|085 | 005 | 078 | 0,08 0,04 | 0,73 | 004 | 059 | 0,08
67 | 085|002 | 0386 |003|079| 009|077 |007|081|007|066|009|082|004| 0384|005 033 085 | 005|084 |006| 08 |0086 0,02 | 077 | 0,02 | 0,54 | 0,07




149

TABLE S2: X2 SNPS SELECTION — EYE — Machine learning models (SVM, RF and MLP) average accuracy

(avg) and standard deviation (std) of ten-fold cross validation.

EYE—31 EYE—32 EYE—33 EYE—4 EYE-GS
NP Blue, Green+Hazel, LBrown+DBrown Blue, Green+Hazel+LBrown, DBrown Blue+Green, Hazel+LBrown, DBrown Blue, Green, Hazel, LBrown+DBrown Blue, Green, Hazel, LBrown, DBrown
SVM RF MLP SVM RF MLP SVM RF MLP SVM RF MLP SVM RF MLP

avg | std avg | std | avg | std | avg | std avg | std avg std avg | std [ avg | std | avg | std | avg | std avg | std | avg | std | avg | std | avg | std avg std

2 |023|o02|023|002|023| 002|074 005|076 |008| 078|006 |073|004|073|003|073|003|083|001|023|001|023|001|074|002|0,74]002]074] 0,02
3 |083|002]|084|002|083|002|082|004| 082 |004|082]|004s|034|004|084|004|084|004|083|002|[0383|002|083|002|074|002|0,73|002|073| 0,03
4 |o0s83|002]|084|002|083|003|081|007| 08 005|082 |006|083]|005|082|005|0383|005|083|002|[0383|002|083|003|075|002|0,75|002|076| 0,08
5 |083|002]|084|003|083|004|082|005| 081 |004| 0,8 |003|032|004|082|005|083|004|083|001|083|002|082|002|075|003|0,75|0,03|075| 0,03
& |0384|002]|082|002|083|003|081|00s| 08 |0,04| 0,8 | 0,06 |0,381|0,04|081|004|081|004|084|002|083|002|083|002|075|003|0,75|004|075| 0,03
7 |084|002]|082|003|082|002|08|00s| 08 |003| 0,8 | 004|0381|005|081|004|082|006|054|003|0384|003|083|003|076|004|0,76|0,04|075| 0,03
8 |084|002]|083|003|083|004|081|005|079|004|079]|00s|081]|004s|081|003|0384|[006|084|002|[0383|003|083|003|077|005|0,77|00s|076| 0,08
9 |083|003]|083|003|083|004|038 004|078 |003|078]|004s|083|004|083|003|082|004|084|003|0384|003|082|003|075|003|0,77|003|076| 0,03
10 | 0,84 |002|083|004|081|004|081|006|079|005|081|007|083|004|083|006|082|004|084|003|084|003|0381|00s|/074|003|077|004|073| 004
11 | 0,384 |003|084|003|053| 004|058 |007|077|005|079|006|085|006|085|006|083|005|084|003|082|005|082|005|075|003|078|004|076( 0,02
12 | 0,384 |003|085|004|083| 005|058 |[007| 038 [006| 08 | 0,06 | 0,82|004|033|004|078|0,11|084|002|083|003|0383|003|[076|003|078[004[075( 0,05
13 | 0,84 003|083 |004|053|005|078|006| 038 [005| 08 | 0,03 | 083|004|082|005|081|005|084|002|084|003|0381|005|076|003|078|[003|075( 0,04
14 | 0,84 002|084 |005|0,83|005|079| 006|081 [005|081|006|083|004|033|004|082|005[084|003|083|003|0383|003|[076|002|[077[005[074( 0,05
15 | 0,84 |0,02| 084 |003|053| 003|038 |003| 038 [00s|079|007|038s|004|083|004|082|005|084|002|083|002|082|003|075|004|[077|004|076( 0,02
16 | 0,84 |0,02| 083 |001|082|006|081|006| 038 [005|081|005|084|005|082|006|082|003|084|002|084|002| 038 |00s|076|003|077|004|076( 0,08
17 | 0,384 |003|083|005| 08 | 005|038 |005|079|003| 08 | 005]|083|004|0383|005]| 08 |006[084|003|084|003|031|008[076|002|077[004[074( 0,05
18 | 0,84 002|084 |003| 038 |005|081|004| 038 [00s|079|005]|0384]|004|033|004|081|005|[084|002|084|002]|081|003|[076|002|076[005|076( 0,05
19 | 0,384 |002|084|003| 08 |005|081|004| 038 [002|078|007|084|003|052|004| 0,8 |004|084|002|083|003|0381|00s|076|002|076[003|075( 0,04
20 | 0,84 |002|083|004|081|005|079|009| 078 |008|077|009]|083|005|033|005| 08 |008|[084|002|083|002|078|00s|[076|002|077[004[074] 0,03
21 | 0,34 |001|083|003|079|005|081|004|079|005|078|008|083|004|084|003| 058 |004|084|002|083|002| 08 |005|076|003|077|004|075( 0,04
22 | 0,34 |002|084|003|081|004|079|006| 079 |00s|074|007|0384]|004|033|004|078|004[084|003|083|003|078|005|[076|003|075[004| 07 [ 007
23 (os84|002|083|002)|079|004|078)| 004 08 |003|075| 006 |0,84|005(0,84(005(08 (003 (0,84|003|084(003|079|005|076|002|0,76|003|072]| 0,04
24 | 0,34 |003|0384|003|079|007|081|003|079|001|079|004]|0384]|004|034|005|082|003|[084|002|083|002|079|00s|[076|002|076[004| 07 [ 0,05
25 | 0,84 |002|082|003|077|006|078|005| 038 [004|072|005|082|005|082|007|076|004|083|003|083|003|079|005|076|002[075|004|074( 0,04
26 | 0,85 |002|084|002|081|004|078| 006|076 |0086|075|005|082|004|083|004|077|003|0583|003|083|004|076|006|076|002|076|004|073| 008
27 | 0,85 |002|084|003|0738|005|077|006| 079 |006|073| 0,1 |082|004|033|004|074|005|0,84|002|083|002|078|0086|076|002|076|003|074( 004
28 (084|003|084)|005|079)|006|079)|007 077 |006|074|006]|082|002|0,82(003(075(006(0,84(0,02|0,83(0,03|081|004)|073)|003|0,74)|0,05]|066]| 0,06
29 | 0,384 |003|083|004| 038 |003|078| 004|078 |006|078|005]|081]|006|033|007| 08 |006[084|002|084|003|079|00s|[074|003|074[003[071] 005
30 | 0,384 |003|081|004|079|006|078| 007|078 |007|072|006|081]|003|0382|004| 08 |008[084|004|083|006|0381|005|[074|003|073[003| 07 [ 005
31 | 0,83 |002|083|003|077|005|077|008| 03 [009|0,75|007|081|006|081|005|079|004|082|003|082|003|077|005|074|002|[075|004|073| 008
32 | 0,34 |003|083|004|0738|005|078| 006|079 |007|077|005|081|005|082|006| 0,8 |007|082|003|082|003|075|0086|/074|003|073|003|073| 008
33 | 0,24 |003|023|003|078| 003 078|003 078 |004| 073|005 |021|005|082|008| 02 |008|083|003|021|003|078|008|074|002|0,74|005]|071| 0,07
34 | 0,34 |003|084|003|076| 009 (078|005 078 |[005|072|008|082|007| 08|006|078|008|082|002|081|003|076|007|075|002|[073|003|067( 0,08
35 | 0,84 |003|083|003|074| 004 |077| 006|078 [007| 07 |009| 08 |005|0,82|006|079|006|083|002|083|003|077|008|074|002|075[004[071( 0,05
36 | 0,83 |003|083|003|079|005|077|003| 077 |00s| 07 |006| 08 |005| 08 |005]| 08 |006|082|003|081|004|075|005|[074|003|073[007|0s68( 005
37 | 0,34 |003|082|003|076| 007 |078| 005|078 |[0086|068|006| 08 |006| 08 |007|078|005|083|003|081|004|072|005|074|002|[075|005|071( 008
38 | 0,85|002|083|003|0738|006|077|007|076|005| 07 |008| 08 |006|0,81|004]|079|006|082|002|082|004|078|008|[073|003|074[003[071] 0,05
39 | 0,34 |004]|083|005|079] 0,05 008|078 |007| 063 | 01 [081|006| 038 |006|074|012]|083|002|081|005|077|004|074|003|0,75|004]|068]| 0,08
a0 | 0,34 |002|082|005|077]| 0,03 0,05 | 0,77 |004| 07 | o005 | 08 [006|0381|00s|078|004|083|002|082]|002|074|005|074|003]|0,73|004|067| 0,08
41 |0,34|003|083|004|079] 0,05 0,05 | 0,77 |006| 071|007 | 08 [005| 038 |00s| 038 |005|083|003|081|003|076|008|074|003|0,74|004]|0866]| 0,08
42 |033|002|083|003|077|006|077| 006|078 |[006|068|007|082|003|08|003|075|0,12|083|002|081|003|075|008|074|002|075|003|067| 0,08
43 | 0,33 |002|083|002|075|006|079| 005|077 [007| 07 | 007 | 079|004|079|007|079|004|082|004|082|004|075|005|074|002|073|004|074] 008
44 | 0,36 |002|084|003|073|005|077| 009|077 |[008| 07 |009|0,79|006|079|0,05|079|006|082|002| 0,8 |003|075|005|074|002|072|003|0868| 0,08
a5 | 0,86|003|085|004|076| 01 [076| 005|078 [005| 07 | 006|078 007|073|008|0,81|005|083|003|081|003|074|005|[072|002|072[004] 07 [ 005
45 | 0,36 |003|084|003|079|006|077| 004|077 |00s|072|008|081|003|0738|004| 0,8 |005|082|004|081|003|078|00s|/074|003|073|003|072( 008
47 |085|002|084|004|073|008|078| 006|077 |005|0868| 0,1 | 0,8 |006| 0,8 |0,06|0,81|005|082|003|081|005|074|005|074|003|072|[003|0868| 008
48 | 0,85 |003|084|003|077|007|078| 006|076 |005|0869| 0,1 | 0,8 |006|0,81|0,04]|078|006|0,82|003|082|002|077|0086|073|002|072|004|0869( 0,04
49 | 0,85 |005|084|005|073| 006 |076| 004|077 005|069 |005| 08 |003|08|005| 08 |004|082|003|082|003|073|009|074|003|072|003|0869| 008
5o | 0,86|004|084|005| 08 |007|078| 006|079 |006|068|005| 08 |007|073|005|079|007|085|004|084|006|078|008|[075|003|073[004]|0864( 005
51 | 0,86 |003|0384|004|082|004|079|005| 073 |008s| 07 |005| 08 |008|078|0,07|081|008|0,85|003|083|005|079|0086|075|008|0,75|004|086| 01
52 |0,85|003|085|003| 08 |005|081|007|077|00s|071]| 01 | 0,8 |006|078|008| 0,8 |0,05|0,85|003|083|004| 038 |007|076|003|0,74|004|086( 008
53 | 0,87 |003|086|003| 038 |007|077|005| 078 |[006|073|007|077|005| 058 |006|078|006|085|004|085|005|031|00s|[074|005|075[004[071( 007
54 (085|003|084|005)|078)|008|079)|007 (081 |006| 072|008 |082|004|0,82(005(079(004(0,85(0,03|/086(0,03|079|006|076|003|0,75|004|071]| 0,04
55 | 0,85 002|086 |005|0738| 0,04 |079|005| 038 [004|072|006|081|006|033|006|082|005|086|002|085|002| 08 |007|076|003|0,74|005|065| 008
56 | 0,86 |004|086|004|077| 005 (079|003 075 006|067 | 005|0383|004|081|003|079| 0,1 [085|004|084|003|079| 01 |076|003|075|004|0868| 008
57 | 0,86 |005|086|003|081|006|081|007| 038 [005|069|006|082|007|084|006|079|009|086|004|084|005|078|00s|077|003|076|003| 07 | 008
58 | 0,85|004|084|004|079|006|079|007| 079 |0086|072|007]|083|003|033|004|084|004|085|003|086|003|031|00s|[076|003|076[003[08s9( 005
5% |(o084|003|085|005|081)|003|082)|007 (079 |007)| 07 |011]|0B83|006(083(005| 08 (006|0B85[003[(085(005)| 0,8 |006|076)|005|0,77)0,04(0,65]| 0,09
&0 | 0,85 |004|083|007|079|008|079| 006|078 005|068 | 006|082|004|085|004|084|004|085|004|085|004|033|006|/076|004|[077|004|0869( 008
61 | 0,34 |005|086|004| 038 |006|078| 005|079 |00s| 07 | 008|0383|002|034|004| 08 |007|085|003|085|003| 038 |007|076|002|072[004|0865( 007
62 | 0,85|004|085|003|082|003|079|007|079|0086| 0,7 | 009|083 |003|033|005|0,81|006|086|004|086|003|077|006|076|003|075[004 07 [ 007
63 | 0,34 |004|086|004|079|006|081|005| 038 [005|074|008|084|002|083|004|084|004|086|003|086|003|078|007|076|004|075|003|0869( 008
g4 | 0,24 |004|025|005|0283| 007|073 008|077 |008]| 071|006 |021|008|0282|004| 02 |007|085|003|024|004|075|008|078|003|0,75]003|088| 008
65 | 0,86 |003|086|003|082|006|078|004| 038 [005|072|007|083|003|082|004]|087|004|085|003|086|003|078|0086|075|0086|0,76|005|0867| 01
66 | 0,85|003|085|002|084|006|077| 007|079 |[007|071|008|083|004|033|004|083|006|085|004|084|005|077|008|076|003|0,75|003|0866( 008
67 | 0,85|004|085|004| 038 |009|079|005| 082 |00s|071|008]|0382|004|0352|006|084|006|086|004|086|003|078|005|076|002|[077[004]0865( 000




TABLE S3: RFE SNPS SELECTION — SKIN 234 — Machine learning models (SVM, RF and MLP) average

accuracy (avg) and standard deviation (std) of ten-fold cross validation.

SKYN-2 SKYN -3 SKYN -4
SNP White+Pale+Beige, LBrown+MBrown+DBrown | White+Pale, Beige+LBrown, Mbrown+DBrown | White+Pale, Beige, LBrown, MBrown+DBrown
SVM RF MLP SVM RF MLP SVM RF MLP

avg | std | avg | std | avg | std | avg | std | avg | std | avg | std | avg | std | avg | std | awg std

2 089003/ 09 |003| 09 |[003]|072{003|073[004]072]0,03|072[003[0,72]0,03[0,72 10,03
3 089 )004|089|003|/089[004]072{003|072[003]072]0,03|072[002|0,72]0,03[0,73 10,03
4 089 {004 | 09 |003)091|004|072\003)074|005|074|003)072|004]072[0,03]072] 0,03
5 092 005|092 |005/09|004]073[003|073[003]|075]004|072[003[0,72]0,03[0,74 | 0,02
6 092 003|093 |002|09|002]|072{004|072[004]075]004|073[003[0,73]0,03[0,74 10,03
7 092 003|092 |002|09|[002]073[004|073[002]073]003|072[003[0,73]0,02]0,72 10,03
8 092 )003/093]|003/092|002]073[007|073[003][073]006|071[005[072]0,03[0,72]0,04
9 095 )1003/094]003/09 [003]073[004|073[002]075|006|074[003[0,75]0,02]0,72 10,05
10 095 )002|094 002|059 [004]072{003|074[002]073]004|075[003[0,73]0,02]0,73 10,04
11 094 1003|094 004|059 |[004]073[004|073[003]072]007 |077[003[0,76]0,04[0,77 |0,05
12 094 1003|094 )004/09 |[003]|075(002|075[001]074]004|077[004[075]0,02]0,76 | 0,04
13 095 |002|095)004/09[003|075(003|074[003]076]0,07 |077[003[0,75]0,03[0,77 |0,08
14 095 )002|096|003/09|[004]075(002|076[002]077]005|0768[002[075]0,03[0,76 0,04
15 095|004 | 095|005/09 [003|075(003|077[002]|076|006|077[002|076]0,04[0,77 |0,04
16 095|004 | 095|005/093|[005|077[005|076[003]|075|006|077[003[0,76]0,04[0,75]0,03
17 0,95 1002|096 |002|059 [004]|076{004|074[003]075]007 |077[002|0,76]0,03[0,76 0,03
18 09 |002|095|002|09 |[003|078[006|074[002]072]|004|077[003[074]0,04[0,74 0,04
19 094 1004|094 )003/092|005|077[005|077[003]072|006|077[004[077]0,02]0,73 10,06
20 095 )1003/094)003/09[003]|076[002|075[005]077|006|077[004[075]0,04]0,72 10,05
21 095 )003/094)003/091[005]|075(002|076[002]074]004|0768[004[075]0,04[0,73 10,04
22 094|005/ 094)004/093[004]075(007|074[004]075]0,09 |077[004[074]0,05[0,73 10,04
23 095 |003|/095]|003/093[004]072{007|075[003]071]005|077[003[0,76]0,03[0,76 0,05
24 095 {00309 (0040594 |004 /079004077004 |077|005]077|003]077[002]072] 0,04
25 095|004/ 094 004|095 |[004|081[006|077[005]076]005|077[004[075]0,04[0,74 10,06
26 09 |002| 095|004 /09 [003|081[004| 08 [004]073]011|077[003[0,76]0,02]0,73 0,03
27 095 )1003/094)003/09[003|081[005]|077[004] 078|006 |077[004[076]0,04[0,74 0,06
28 09 | 003|096 |003/09|002]|081[003|079[005]0,76|006|077[003[0,76]0,03[0,71 10,06
29 09 | 002|094 )|002|09|005|08[005/|078[008]|077|006|0768[003[0,76]0,02][068 0,06
30 095 |003|095]|004/092|006]|079(007|077[007]|075] 01 |0D76[004[075]0,03[0,76 0,06
i 096 002|095 |003)0594|004|081]003)077|005|074|007 |077|003]|076](0,04]| 069005
32 097 |002| 095|004 |09 [002]|076[006|076[005]|076|007 |078[003[077]0,03[0,74 10,07
33 097 |003|/095]|003/09 [003|079/006|079[006]|076|005|078[003[0,76]0,04[0,72] 0,06
34 09 | 003|097 |003|/09 [003|08[004|077[004]076|005|077[005[077]0,06(072]0,07
35 097 |003|095]|004 |09 [004]082[006|079[005]077]007 |0768[004[076]0,03[0,77 |0,04
36 09 001|094 )004 |09 |[002]|08|007|079[005]072|006|077[002[073]0,03[0,73 10,06
37 097 |003|095|003|/09% |003|08[004|079[006]079]005|076[005[0,75]0,03[0,73 10,05
38 097 | 003|096 |003)094 003|048 |006)078|006|077|005]077|004]076[003] 0.7 |005
39 098 | 002|094 )004/09 [005|081[004|078[005]072|005|076[002[075]0,03[ 0,7 |0,05
40 0,98 | 002|096 |002|09 [004]079/005| 08 [003]073] 01 |077[005[077]0,04] 068 | 0,08
4 097 |003|/095|003|/09 |[003|08[004|078[005]077]005|077[004[075]0,04[0,72] 0,09
42 09 |003|095|003/09 |[002]|081[006|075[004]|076|006|077[004[077]0,03[0,71]0,06
43 097 |002| 096 |003/09 |[003|082[005|081[005]074]005|078[005[077]0,06][0,72] 0,06
44 097 |002|095]|003/09 [004]|082[004|078[004]074|008 |077[004[076]0,03[0,71]0,07
45 097|004 095|003/09 (004|088 |005| 08 [005]073|004|076[004[075]0,04[ 07 |D0,07
46 09 |004|095]|003/09 |006]|079(005/|079[006]077|004|0768[003[075]0,05] 07 |0,09
47 09 |003|/095]|004/093|[004|081[005|079[007| 076|004 |077[003[077]0,04] 07 | 0,05
48 09 | 002|094 )004|/09 |002|08|006| 08 [006]074]005|077[003[075]0,02] 0,7 | 0,06
49 09 |003|/095|003/09% |00D4]08[004|079[005]|076|008 |0768[003[077]004] 07 | 0,05
50 09 |002|095]|003/09 |[003|079(007| 08 [005]071]004|0768[004[078]0,03[0,71]0,05
51 0,96 | 003|096 003|094 |005]|077[005|077[005]073]005|078[002| 08 ]0,04[0,75]0,03
52 09 |003|/094)004/09 |002|08[005|079[005]|075]006|079[004[079]0,05[0,71]0,06
53 09 |003|/095)|004/09 |002|08|005/|081[008] 0,7 |005|078[005[077]0,03[0,72]0,08
54 097 |003|095|002|09 [003|079/006|075[006]072|006| 08 [003[0,78]0,03[0,75]0,04
55 09 |003|095]|004|/09 [003|082[005|079[006]074]007 |079[004|0,78]0,05[0,69 0,06
56 097 |1003/094)|002|09 [002]079(005|078[003]074]004|077[003[077]0,03] 0,7 | 0,06
57 097 |002|094003/09 |[004]079(005|079[004]075]0,08 |0768[003[077]0,02]0,69 0,05
o8 095 002|094 (00309 |002|08|005)079|005|073|008)079|003]079[004] 07 | 0,08
59 09 | 003|093 |005/09 [004]081[004|078[005]076]005| 08 [003[076]0,03[0,78 0,04
60 09 | 003|094 |005/09 [004]|081[006| 08 [005]073|006|0768[004[078]0,03[0,71]0,07
61 097 002|093 |003|/09 |003|08[006| 08 [005]076]005|079[004[079]0,05[0,73 10,05
62 097|004/ 094)004|/09 |003|08|007| 08 [003]078|008|079[006[078]0,05]072]0,06
63 096 |0,02] 095 |005)095|0,02)083)006)079[006]|073)]008) 08006 08 ]0,06]|0.74 ] 0,08
64 095|004/ 094)005/09 |005|08[003|081[005]074]004|079[002[0,78]0,04]0,73 10,08
65 096 | 004|054 |004)0893|005|081]005)081|006| 073|007 |078|005]|078(004]| 076 | 0,086
66 09 |004|092|003|/093|005|08[007|078[004]072|006|079[004[079]0,04[0,74 10,05
67 0,95 ) 005|092)005|09 [005]|083/006|079[009]079]007 |08 |004]|076]0,04[0,72]0,07
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TABLE S4: RFE SNPS SELECTION — SKIN 56 — Machine learning models (SVM, RF and MLP) average

accuracy (avg) and standard deviation (std) of ten-fold cross validation.

SKYN - 51 SKYN - 52 SKYN -6
SNP White+Pale, Beige, LBrown, MBrown, DBrown White, Pale, Beige, LBrown, MBrown+DBrown White, Pale, Beige, LBrown, MBrown, DBrown
SVM RF MLP SVM RF MLP SVM RF MLP
avg std avg std avg std avg std [ avg | std | awg std avg std avg std avg | std

2 0.66] 0,03 066] 0,03] 0,66 0,03 047| 003] 047 003 047 003 041 003 041 003 041] 0,03

3 0,67 0,05 068 003] 0,68 0,03 046| 002| 048] 003 047 003 043 004] 043 0.04] 044 004
4 0,67 0,03] 068 003] 0,68 0,04 045 003] 046/ 0,04 046 0,05 043] 008 044 0,09 046] 0,09

5 0,66 0,03 069 002 069 0,03 046] 0,03] 047 0,04 0.5 0,08 045/ 0,06/ 046( 007 047] 0,06

6 068 004] 068 0,04 0.7 0,03 047 003] 047 002 048 0,06 044 004 045 0,04 046] 0,08

7 0.68) 0,02 069 003] 0,69 0,03 046/ 003] 045 006 052 007 045/ 0,04 046] 0,04 048] 007

8 07| 0,04 069 003] 067 0.05] 047] 0,04 0.5 0.03] 048 0,05 044 006/ 046] 006/ 047] 007

9 0,69 0,03] 067 0,04 068 0,03 047 003] 047 005 049 0,07 043] 005 045/ 0,04 045] 007
10 0,69 0,03] 068 003] 069 0,02 047 005 048 005 049 0,06 045/ 0,08 044 007 046] 007
11 072 0,04 066] 005 0,68 0,05 049 003] 045 003 048 0,05 043] 0,04 043] 0,07 048] 0,05
12 073 0,04 074 0,04 072 0,05 048] 0.04] 047] 007 0.5 0,06 045/ 0,04 046] 0,08 051 0,05
13 0,73 0,03 0,71] 0.06] 0,72 0,06 051 0,04] 051 002 054 0,06 048] 004 044 005 048] 007
14 0.72) 007 07| 005 073 006 047 007 048] 005 051 007 05 006 047 005 051 007
15 073 005 074 007 074 005 051 006 048 004 05 005 051 004 05 008 052 0.1
16 072 0,04 071] 0.04] 071 0,04 051 007 047 006/ 048 0,09 048] 005 049 007 048] 0,05
17 072 0,04 071 0.,06] 0,71 0,06 049 005 045 003 052 0.04 05 006/ 051 006 051 0,07
18 0,74 004] 0,71 0,03 0.7 0,05 051 0.04] 048] 007 0.5 0,05 048/ 009 051 008 052 0,08
19 071 0,02 069] 0.04] 071 0,05 043 0,06] 048 0.1 051 0,08 049 007 046] 005 048] 0,09
20 0,73 0,04 0.7 0,03] 0,67 0.04] 048] 0,06 05 004 047 007 046 007 049 011 048] 007
21 071 0,05 069 0,05 0,71 0,06 046/ 004] 048] 0,04 045 0,08 049 007 047] 0,08 051 007
22 07/ 005 071 005 067 009 048 007 048 007 05 008 047 007 047 005 049 006
23 071 0,06 0,71] 0,05 0,68 0,06 047 002] 052 007 052 0,07 046] 006/ 046] 007 047] 0,05
24 071 0,03] 0,73] 0.04] 0,66 0,08 047 0,04] 052 0,07 049 0,09 044 003 045/ 0,03 047] 0,06
25 0,71] 0,04 0.7 0.04] 0,68 0,05/ 048] 006] 051 0.08 047 008 049 006 048 007 049 0,09
26 0,73 0.04] 0,71 0,05 0.7 0,06 047 007 045 006/ 048 0,08 045/ 004 045/ 0,05 045] 0,09
27 072 0,04 071] 0.03] 0,69 0,07 048 004] 047 003 046 0,08 045/ 005 045/ 0,06/ 047| 0,08
28 072 0,02 069 005 072 0,09 0.5 0.06] 053] 0.09] 049 0.03] 046] 006/ 044 006/ 044] 011
29 0,72 0,04 0.7 0,07] 0,66 0,07 051 008 045 006 048 0,06 046| 007 047] 006/ 048] 007
30 071 0,04 069] 0,03] 0,66 0,07 0.5 0,07] 053] 0.05] 048 01 049] 004 048] 0,09 046] 0,05
k)l 0,73 0,05 0.7 0,05 0,69 0,06 051 004] 052 0,08 048 0.11 05 008 046] 007 043 0.09
32 0,72| 0,06 0.7 0.03] 0,68 0.04 05 007 05 0.09 046 01] 045 008 047] 006/ 042] 0,08
33 0,7] 0,04 0.7 0.04] 067 0.07] 053] 005 051) 0,06 047 0,09 047 005 048 007 0.5 0,08
34 0,73 0,04 0,7 0,04 0.7 0,03 048 008] 053] 0,06 046 012 049 0.07] 046 01| 048 0,07
35 074 0,04 072] 0,05 0,72 0,06 052 0,05 052 0,06 046 0,07 046] 009 047 006/ 044] 0,05
36 073 0,04 073] 0.04] 072 0,05 052 0,04] 055 006 048 0,05/ 047 0.06] 045 01| 043 0.06
37 0,75] 0,03] 0,73] 0,03 0.7 0,07 053] 008 051 007 048 0,09 047 006/ 047 0,06/ 047| 0,06
38 0,73 006] 0,73] 0,05 0.7 0,06 052] 0,08 0.5 0.07] 048 0,05 048 01] 051 007 046/ 0,09
39 075 004) 071 004 067 008 052 006 05) 008 046 008 05) 007) 046] 005) 044 008
40 074 0,04 072| 0,06] 0,66 0,07 053] 006) 048 0,08 048 0,08 0.5 005 051 004 043 0.1
4 0.76] 0,02 076] 003] 0,74 0,03 053] 005 052 005 049 0,06 049 007 049 007 044] 007
42 0.76] 0,03 0,75 0.04] 0564 0,07 052 005 048 007 048 0,05 049 006/ 048] 0,04 042] 0,06
43 074 0,05 072 0,03] 0,74 0,02 052 008 053] 005 048 0,05 048/ 009 047 011 046] 007
44 0,74 004] 0,74] 0,05 0.7 0,06 049 007 051 006 052 01] 052] 007 048] 0,07 042] 0,06
45 0.76] 0,03] 072 0,04 071 0,05 056] 0,08 053] 0,05 0.5 0,07 049 005 049 006/ 043] 0,08
46 0,75 0,01 0,73] 0,02 0.7 0,07 051 008 054 005 048 0,07 049 006/ 044 0,08 046] 0,06
47 0,76| 0,05 0,73] 0,03 0.7 0,05 052 0,07 055 007 048 0,04 051 007 046] 007 042] 0,05
48 075 0,04 072| 0.06] 0,69 0,07 0.5 0.06] 051] 0.05 0,53 0,03 0.5 0.06] 045 0.1 043 0,07
49 074 0,03] 0,74] 0,05 0,69 0,05 053] 0.06] 054) 0.06) 047 004 047 009 047 007) 045 0,086
50 0,75 0,03] 0,76] 0.05] 0,67 0,07 053] 007 045 008 042 0,09 049 006/ 048] 005 046] 011
51 075 0,02 076] 0.02] 071 0,06 0.5 0.04] 053] 0.06] 042 0,08 049 007 048] 0,07 041] 0,08
52 073 0,05 071 0.04] 072 0,05 051 006] 055 0.05 047 0,08 048 0,05 0.5 006] 046 0,09
53 0,75| 0.04] 0,73] 0,03 0.7 0,06 049 0,06] 051 005 042 0,06 0.51] 0.07 0.5 006] 042 0,08
54 074 0,04 0,74 0,05 067 0,05 046/ 007 047 0,04 048 0,07 049 008 048] 0,09 044] 0,06
55 0,75 0,03] 0,74] 0.03] 0,67 0,06 0.5 0,05 051] 0.06] 044 0,08 049 01 048] 008 046 014
56 0.75) 004] 076 003 07| 0,05 0.5 007 051) 008 044 007 051 0.09 05 008 044) 013
57 075 0,04 0,74 0.04] 067 007 047] 0,09] 051) 0.09] 047 0,07 05 008 048] 008 045 0,08
58 0,77] 003] 0,78 0,03 0.7 0,04 052| 0.07] 052] 0,06 0.5 01 049] 008 046] 008 044] 005
59 075 0,03 0,74] 0.03] 0,68 0,06 053] 006 048/ 0,09 049 0,05 05 006/ 052 009 042 0,08
60 0,76 0,04 0,74] 0.03] 0,67 0,07 0.5 0,08 051 0.08 041 01] 048] 004 049] 005 042 0.1
61 0,75| 0.04] 0,73 0,04 0.7 0.04] 048] 0,06 0.5 0,08 046 0,09 044 008 049 007 044 0.1
62 0,75 0,03 0,75 0.04] 0,69 0,05 051 0,09] 053] 009 042 0,08 048 0.07] 047 0.06] 044 0.1
63 0,76 0,05 0,76] 0.04] 0,66 0,06 049 003] 048] 008 045 007 044 006/ 045 0,08 041] 0,06
64 077 0,04 075 0,06/ 069 0,09) 053] 006) 051 0,07 044 004 044 006/ 045/ 007 042] 0,06
65 074 0,04 0,73] 0,03] 067 0,05 048 008 052 011 049 0,07 043 009 049 0,09 038 007
66 074 0,04 073] 0,03] 0,69 0,06 0.5 005 054] 0.07] 044 0,08 042 01 045] 006 041 0,09
67 0,75] 0,06 0,73] 0,05 0.7 0,05 049 008] 054 006 045 0,09 046/ 008 049] 009 043] 012
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TABLE S5: X2 SNPS SELECTION — SKIN 234 — Machine learning models (SVM, RF and MLP) average

accuracy (avg) and standard deviation (std) of ten-fold cross validation.

SKYN -2 SKYN -3 SKYN-4
snp ‘White+Pale+Beige, LBrown+MBrown+DBrown ‘White+Pale, Beige+LBrown, MBrown+DBrown ‘White+Pale, Beige, LBrown, MBrown+DBrown
SVM RF MLP SVM RF MLP SVM RF MLP

avg | std | avg | std | avg | std | avg | std | avg | std | avg | std | avg | std | avg | std | avg | std
2| 09 |o004|0591|004|091|003]|074|003|0,73|0,03|0,73]|0,03]|0,74]|0,03|0,74|0,086|0,73| 0,04
3|09 |003]|091]|003|092|002]|074|004|075|004|0,76]|0,04|073| 0,03 |0,74]|0,03|0,75| 0,03
4 | 0,91 0,04]|091] 0,03]|093]|003]|0,73|0,04]|0,75|003| 0,75 | 0,05 0,74 0,04 | 0,74 | 0,03 |0,74| 0,04
5 | 0,92 0,04 |092]| 0,05|092]|005]|0,75|0,03|0,74|0,06| 0,75 | 0,05 | 0,76 | 0,03 | 0,76 | 0,02 | 0,75 | 0,05
6 | 093 | 003|091|004|092|004]|0,75]|0,03|0,76|0,02|0,75]|0,06]|0,76| 0,04 |0,76|0,02|0,75| 0,03
7 | 095 | 002|093| 002]|0,95|002]|0,77|002|077|0,02| 0,78 |0,06|077| 0,05 | 0,76|0,03|0,76| 0,05
8 |09 |004|09]|005|0%4]|003)|077]|002]|0,77[0,03[0,77|0,05[0,78] 0,04 | 0,79|0,02]|0,77| 0,06
9 | 095 002|09)|002)|095]|003]|0,77|003|0,76|003|0,78|0,05]| 0,8 | 0,03 | 0,78|0,03|0,77| 0,03
10 | 0,96 | 0,02 | 0,94 | 0,04 | 0,95 | 0,03 | 0,76 | 0,02 | 0,77 | 0,02 | 0,75 | 0,05 | 0,79 | 0,04 | 0,78 | 0,02 | 0,78 | 0,02
11 | 0,95 | 0,02 | 0,94 | 0,04 | 0,95 | 0,03 | 0,76 | 0,02 | 0,77 | 0,02 | 0,79 | 0,04 | 0,79 | 0,03 | 0,79 | 0,03 | 0,77| 0,04
12 | 0,96 | 0,01 | 0,95 | 0,02 | 0,92 | 0,03 | 0,77 | 0,03 | 0,77 | 0,03 | 0,78 | 0,06 | 0,79 | 0,03 | 0,77 | 0,03 | 0,79 | 0,04
13 | 0,95 | 0,02 | 0,94 | 0,03 | 0,96 | 0,02 | 0,77 | 0,02 | 0,76 | 0,03 | 0,77 | 0,05 | 0,78 | 0,04 | 0,77 | 0,02 | 0,78 | 0,03
14 1 055(003(093]| 004|059 |004]|077|0,05|0,76[0,04[0,76|0,06[0,79]| 0,02 |0,78|0,02)|0,78] 0,05
15 | 096 (003 | 054 004|054 |005]|0,76]|003(0,77|0,04]|0,76|007|0,78]|0,05|0,78]|0,04]|0,77| 0,06
16 | 0,95 | 0,03 | 0,94 | 0,02 | 0,96 | 0,02 | 0,77 | 0,02 | 0,77 | 0,02 | 0,76 | 0,05 | 0,78 | 0,02 | 0,77 | 0,02 | 0,77 | 0,03
17 | 0,94 | 0,05 | 0,94 | 0,04 | 0,93 | 0,05 | 0,77 | 0,03 | 0,77 | 0,03 | 0,74 | 0,07 | 0,79 | 0,04 | 0,76 | 0,04 | 0,75 | 0,05
18 | 0,95 | 0,04 | 0,94 | 0,03 | 0,93 | 0,04 | 0,77 | 0,04 | 0,78 | 0,03 | 0,75 | 0,07 | 0,8 | 0,03 | 0,76 | 0,05 | 0,77 | 0,03
19 | 0,95 | 0,05 | 0,94 | 0,04 | 0,93 | 0,05 | 0,77 | 0,04 | 0,77 | 0,03 | 0,74 | 0,06 | 0,79 | 0,03 | 0,77 | 0,02 | 0,74 | 0,06
20 | 0,95 | 0,04 | 0,95 | 0,03 | 0,91 | 0,05 | 0,77 | 0,02 | 0,76 | 0,02 | 0,76 | 0,08 | 0,79 | 0,03 | 0,77 | 0,03 | 0,77| 0,03
21 /096 [003[093]|005]|091]|007|077|003|0,77[0,04[0,77|0,07[0,78] 0,04 | 0,76 |0,02]|0,78 0,05
22 | 096 | 002|054)| 002|093 |005]|0,78|003|0,77|0,02|0,75|0,04|0,79| 0,08 | 0,77|0,02|0,73| 0,04
23 | 0,96 | 0,02 |0,93]| 0,03 |0,93|0,04]|0,76]|0,02]|0,76|0,02|0,74 | 0,05|0,78 | 0,03 | 0,77 | 0,03 | 0,76| 0,05
24 | 0,95 | 0,03 | 0,95| 0,03 | 0,91 | 0,06 | 0,76 | 0,04 | 0,74 | 0,05 | 0,73 | 0,04 | 0,77 | 0,03 | 0,76 | 0,03 | 0,73 | 0,05
25 | 0,95 | 0,04 | 0,94 | 0,03 | 0,94 | 0,06 | 0,78 | 0,04 | 0,77 | 0,03 | 0,73 | 0,07 | 0,79 | 0,04 | 0,78 | 0,03 | 0,76 | 0,05
26 | 0,97 | 0,04 | 0,95 | 0,04 | 0,94 | 0,04 | 0,78 | 0,06 | 0,77 | 0,04 | 0,71 | 0,06 | 0,79 | 0,03 | 0,77 | 0,04 | 0,69 | 0,07
27 | 0,97 | 0,03 | 0,95 | 0,02 | 0,94 | 0,05 | 0,78 | 0,05 | 0,76 | 0,07 | 0,71 | 0,08 | 0,8 | 0,04 | 0,79 | 0,04 | 0,74 | 0,07
23 /057(003|094]|004]|05%4|004]|077|0,03|0,75[004[0,69]|0,07[0,81]0,03|0,79|003|0,72|0,086
29 | 0,96 | 0,03 | 0,95| 0,03 | 0,94 | 0,02|0,79|0,04|0,75|0,05| 0,69 | 0,06 |0,79| 0,03 | 0,8 |0,03|0,73| 0,08
30| 0,96 | 0,03 | 0,93 | 0,05 | 0,94 | 0,04 | 0,79 | 0,05| 0,77 | 0,04 0,73 | 0,07 | 0,79 | 0,03 | 0,78 | 0,05 | 0,74 | 0,04
31096 | 002 |093)| 003|093 |002| 08 |007| 0,8 |0,04|0,74 | 0,06 |0,79| 0,02 | 0,76 | 0,04 | 0,72| 0,07
321|096 | 0,03 |0,94]| 003 |0,93|005]| 08 |0,05]|0,79|0,03| 0,77 | 0,06 | 0,79 | 0,05 | 0,77 | 0,05 | 0,72| 0,04
33 | 0,96 | 0,03 |0,95| 0,03 |0,95|0,04|0,78|0,06|0,78|0,04|0,74 | 0,05|0,78| 0,04 | 0,76 | 0,04 | 0,73 | 0,05
34| 097|003 |09)| 003|096 |002| 08 |004| 08 |0,03|0,77|0,08|079|004| 0,8|0,01|0,76| 0,06
35/057(002|094]004]09|003]|079|005|0,77[007[072]| 0,1 [078] 0,04 |0,76|0,04]|0,71| 0,06
36 | 0,96 | 0,04 | 0,95| 0,03 | 0,92 | 0,03|0,78|004]| 0,8 |0,04|0,72| 0,1 |0,78| 0,04 | 0,76 | 0,05 | 0,69 | 0,08
37| 0,96 | 0,04 | 0,95| 0,05 | 0,93 | 0,05|0,81|0,03| 0,8 |0,04| 0,75 | 0,07 |0,79| 0,04 | 0,77 | 0,04 | 0,73 | 0,07
38 | 0,95 | 0,05 | 0,94 | 0,04 | 0,94 | 0,05 0,79 | 0,05 | 0,79 | 0,06 | 0,78 | 0,08 | 0,78 | 0,04 | 0,77 | 0,04 | 0,7 | 0,09
39 | 0,96 | 0,02 | 0,95 | 0,03 | 0,89 | 0,06 | 0,77 | 0,05 | 0,78 | 0,04 | 0,74 | 0,08 | 0,8 | 0,04 | 0,81 | 0,04 | 0,74| 0,05
40 | 0,95 | 0,03 | 0,94 | 0,04 | 0,93 | 0,05 | 0,78 | 0,07 | 0,78 [0,07| 0,72 | 0,06 | 0,78 | 0,03 | 0,78 | 0,05 | 0,71 0,11
41| 093 | 005]|093| 004 09)|007|079|0,04|0,79(0,03|0,74 | 0,08 |0,78| 0,03 | 0,74 | 0,04 | 0,69 | 0,06
42 109 |003|093|004|093|005[0,78]|0,05| 0,8 |0,06|0,73]|0,08|0,79|0,06]|0,76]|0,04|0,76|0,08
43 | 0,96 | 0,03 | 0,94 | 0,04 [0,95| 003 0,8 |0,04|0,78 |0,04| 0,74 | 0,06 |0,79| 0,05 | 0,76 | 0,06 | 0,76 | 0,05
44 | 0,95 | 0,04 | 0,93 | 0,05 | 0,94 | 0,05| 0,8 |0,05| 0,8 |0,07| 0,76 | 0,08 | 0,78 | 0,04 | 0,76 | 0,07 | 0,72 | 0,04
45 | 0,95 | 0,04 | 0,94 | 0,04 | 0,93 | 0,05 | 0,8 | 0,07 0,81 |0,08| 0,73 | 0,08 | 0,79 | 0,07 | 0,77 | 0,08 | 0,71 | 0,04
46 | 0,95 | 0,03 | 0,93 | 0,03 | 0,93 | 0,04 | 0,79 | 0,06 | 0,81 | 0,06 | 0,72 | 0,05 | 0,78 | 0,07 | 0,76 | 0,06 | 0,73 | 0,09
47 | 0,96 | 0,04 | 0,95 | 0,03 (092|004 | 0,8 |0,05| 0,8 [0,05| 0,77 | 0,07 |0,78| 0,04 | 0,77 | 0,07 | 0,71 0,05
43 | 096 | 003 | 092|006 |093|002] 08 |007]| 08]|005| 07 |008|078|005]0,78]|003|0,74|0,07
43 | 095|003 (095|004 (054|004 08 |007|0,79]|005|0,75]|006( 08 |005|0,79|005]|0,68|0,11
50 | 0,95 | 003|095 00309 |003|079|0,05| 08 |0,06]|0,74|0,11|0,79| 0,05 | 0,77 | 0,06 | 0,74 0,05
51| 0,95 | 0,05 | 094| 006|093 006|079|0,04|0,79 |0,06| 0,72 | 0,11 |0,79| 0,05 | 0,77 | 0,03 | 0,73 | 0,05
52| 0,95 | 005|093 0,04 |09 |004| 08 |0,03| 08 |0,05|0,72|0,08 079|006 |0,78|003| 0,7 | 0,09
53 | 0,97 | 0,04 | 0,95 | 0,05 | 0,94 | 0,03 | 0,78 | 0,07 | 0,79 | 0,07| 0,74 | 0,06 | 0,79 | 0,05 | 0,78 | 0,04 | 0,78 | 0,07
54 | 0,97 | 0,04 | 0,94 | 0,05 | 0,95 | 0,04 | 0,8 | 0,03 (0,83 [0,06| 0,71 | 0,06 |0,78| 0,03 | 0,78 | 0,03 | 0,73 | 0,08
5509 |004]093|005|09 |004[078|006|082|006|075]|01]08]|004]|077]|002|0,72]{0,11
56 | 0,96 | 0,05 | 0,93 | 0,05 |0,95|0,05|0,79|0,07|0,81|0,07| 0,77 | 0,08 |0,79| 0,04 | 0,77 | 0,04 | 0,77 | 0,09
57 | 0,96 | 0,05 | 0,93 | 0,05 |094|005| 08 |0,07|0,81|0,06|0,77|0,07|0,78| 0,04 | 0,78 | 0,04 |0,74| 0,07
58 | 0,96 | 0,04 | 0,93 | 0,03 | 0,95 | 0,04 | 0,78 | 0,07 | 0,78 | 0,05 0,76 | 0,07 | 0,77 | 0,05 | 0,78 | 0,06 | 0,75 | 0,05
59 | 0,95 | 0,04 | 0,93 | 0,04 | 0,94 | 0,05 | 0,78 | 0,04 | 0,81 | 0,05| 0,75 | 0,07 | 0,8 | 0,04 | 0,77 | 0,03 | 0,71 | 0,06
60 | 0,96 | 0,04 | 0,93 | 0,03 | 0,94 | 0,04 | 0,79 | 0,06 | 0,81 | 0,06 | 0,76 | 0,06 | 0,78 | 0,03 | 0,76 | 0,05 | 0,74 | 0,07
61| 0,97 | 0,03 | 0,92 | 0,04 | 0,94 | 0,02| 0,8 | 0,06 |0,81|0,06|0,72|0,05|0,79| 0,04 | 0,79 | 0,04 | 0,71| 0,08
62|09 |003[095]|003]|09|002|079|005|0,79[0,06[0,74|0,08[0,79]|0,04|0,78|0,05|0,74| 0,09
63 | 0,96 | 0,03 | 0,93 | 0,04 | 0,93 | 0,06 | 0,81|0,05|0,79 |0,05| 0,76 | 0,08 | 0,79 | 0,03 | 0,76 | 0,03 | 0,72| 0,06
64 | 0,95 | 0,04 | 0,93 | 0,04 | 0,93 | 0,04 | 0,79 | 0,06 | 0,79 | 0,07 | 0,77 | 0,06 | 0,78 | 0,04 | 0,79 | 0,05 | 0,74 | 0,06
65| 0,95 | 0,04 | 0,93 | 0,04 | 0,93 | 0,04 | 0,81 0,06 | 0,81 | 0,08 | 0,74 | 0,06 | 0,79 | 0,04 | 0,79 | 0,04 | 0,73 | 0,09
66 | 0,96 | 0,03 | 0,93 | 0,04 | 0,93 | 0,03 | 0,8 | 0,05|0,78 |0,06| 0,75 | 0,07 | 0,8 | 0,04 | 0,77 | 0,05 | 0,75 | 0,07
67 | 0,95 | 0,04 | 0,94 | 0,06 | 0,94 | 0,04 | 0,83 | 0,07 | 0,77 | 0,08 | 0,77 | 0,08 | 0,79 | 0,04 | 0,77 | 0,04 | 0,74 | 0,04
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TABLE S6: X2 SNPS SELECTION — SKIN 56 — Machine learning models (SVM, RF and MLP) average
accuracy (avg) and standard deviation (std) of ten-fold cross validation.

SKYN —51 SKYN —52 SKYN -6
57 ‘White+Pale, Beige, LBrown, MBrown, DBrown White, Pale, Beige, LBrown, MBrown+DBrown ‘White, Pale, Beige, LBrown, MBrown, DBrown
SVM RF MLP SVM RF MLP SVM RF MLP

avg std avg std avg std avg std avg std avg std avg std avg std avg std
2 0,66 0,03 0,65 0,03 0,65 0,03 0,48 0,02 0,48 0,02 0,45 0,03 0,41 0,03 0,41 0,03 0,39 0,04
3 0,66 0,03 0,66 0,03 0,64 | 0,05 0,48 | 0,04 0,5 0,03 0,5 0,04 0,41 0,03 0.4 0,03 0,39 0,04
4 0,69 0,04 0,69 0,03 0,71 0,05 0,48 0,04 0,49 0,02 0,5 0,04 0,44 0,04 0,44 0,04 0,44 0,06
5 0,72 0,02 0,71 0,04 0,67 0,05 0,45 0,03 0,51 0,03 0,5 0,06 0,45 0,02 0,45 0,03 0,47 0,05
] 0,71 0,03 0,7 0,02 0,71 0,04 0,51 0,03 0,5 0,02 0,45 0,06 0,46 0,04 0,45 0,02 0,45 0,04
7 0,7 0,05 0,72 0,03 0,71 0,03 0,45 0,04 0,5 0,02 0,52 0,03 0,45 0,04 0,44 0,03 0,45 0,04
8 0,73 0,04 0,71 0,05 0,75 0,04 0,52 0,04 0,51 0,01 0,51 0,05 0,46 0,07 0,45 0,04 0,45 0,06
9 0,73 0,03 0,73 0,02 0,72 | 0,07 0,51 | 0,03 0,5 0,04 0,54 0,07 0,48 0,08 0,48 0,07 0,51 0,06
10 0,74 0,04 0,73 0,04 0,74 | 0,03 0,51 0,06 0,54 0,05 0,55 0,06 0,51 0,06 0,45 0,04 0,47 0,04
11 0,74 0,04 0,72 0,05 0,74 | 0,05 0,51 0,04 0,55 0,05 0,53 0,09 0,51 0,07 0,47 0,06 0,46 0,07
12 0,75 0,05 0,72 0,04 0,68 0,07 0,53 0,05 0,55 0,06 0,55 0,08 0,51 0,08 0,48 0,07 0,51 0,08
13 0,75 0,05 0,7 0,03 0,72 0,04 0,53 0,05 0,51 0,03 0,54 0,06 0,51 0,07 0,47 0,08 0,48 0,06
14 0,75 0,04 0,73 0,04 0,72 0,07 0,52 0,04 0,52 0,04 0,5 0,02 0,45 0,07 0,48 0,08 0,44 0,08
15 074 0,04 0,71 0,04 071 | 005 0,54 | 0,08 0,52 0,06 0,52 0,07 0,51 0,06 0,47 0,06 0,45 0,07
16 0,75 0,03 0,71 0,05 0,74 | 0,06 0,5 0,06 0,53 0,07 0,55 0,05 0,5 0,06 0,46 0,06 0,45 0,08
17 0,75 0,04 0,73 0,04 0,71 0,05 0,51 0,04 0,54 0,05 0,47 0,06 0,52 0,06 0,46 0,08 0,45 0,05
13 0,74 0,05 0,72 0,03 0,73 0,04 0,53 0,06 0,52 0,05 0,53 0,07 0,51 0,07 0,45 0,07 0,46 0,08
19 0,73 0,04 0,71 0,05 0,69 0,05 0,52 0,04 0,53 0,07 0,51 0,07 0,5 0,07 0,48 0,08 0,48 0,06
20 0,74 0,03 0,71 0,04 0,7 0,06 0,54 | 0,04 0,49 0,08 0,52 0,09 0,5 0,08 0,47 0,07 0,47 0,1
21 0,73 0,05 0,7 0,05 0,7 0,04 0,51 0,08 0,5 0,08 0,51 0,08 0,48 0,05 0,48 0,04 0,51 0,05
22 0,74 0,03 0,72 0,04 0,7 0,05 0,5 0,05 0,49 0,06 0,45 0,06 0,46 0,07 0,44 0,06 0,45 0,07
23 0,75 0,03 0,72 0,03 0,7 0,05 0,52 0,04 0,53 0,08 0,55 0,07 0,45 0,03 0,46 0,05 0,45 0,08
24 0,75 0,03 0,72 0,02 0,7 0,05 0,5 0,05 0,48 0,07 0,45 0,08 0,45 0,06 0,47 0,09 0,45 0,12
25 0,75 0,04 0,73 0,04 0,72 0,05 0,5 0,05 0,53 0,07 0,47 0,06 0,48 0,09 0,45 0,06 0,46 0,09
26 0,76 0,05 0,74 0,03 0,75 0,05 0,48 0,06 0,5 0,07 0,45 0,07 0,47 0,08 0,48 0,05 0,42 0,06
27 0,77 0,05 0,75 0,04 0,69 0,07 0,47 0,06 0,48 0,07 0,47 0,06 0,46 0,04 0,45 0,08 0,43 0,07
28 0,76 0,04 0,73 0,05 0,67 0,08 0,48 0,05 0,52 0,07 0,51 0,09 0,48 0,1 0,46 0,04 0,43 0,06
29 0,76 0,05 0,75 0,03 0,71 0,05 0,51 0,04 0,51 0,07 0,5 0,08 0,51 0,08 0,51 0,05 0,39 0,09
30 0,74 0,03 0,75 0,03 0,7 0,05 0,56 0,06 0,52 0,05 0,45 0,08 0,47 0,06 0,47 0,04 0,45 0,06
31 0,75 0,03 0,74 0,05 0,72 0,1 0,51 0,08 0,5 0,06 0,47 0,05 0,51 0,06 0,46 0,09 0,42 0,11
32 0,75 0,03 0,76 0,04 0,67 0,05 0,5 0,04 0,51 0,08 0,48 0,07 0,5 0,04 0,46 0,07 0,47 0,07
33 0,75 0,03 0,75 0,04 0,7 0,09 0,51 0,04 0,51 0,05 0,43 0,1 0,51 0,07 0,5 0,08 0,42 0,11
34 0,74 0,03 0,75 0,03 0,7 0,07 0,54 [ 0,07 0,49 0,06 0,48 0,06 0,51 0,06 0,51 0,08 0,46 0,08
35 0,76 0,04 0,73 0,05 0,69 0,08 0,51 0,04 0,52 0,06 0,44 0,09 0,48 0,09 0,52 0,05 0,43 0,08
36 0,74 0,03 0,75 0,04 0,69 0,06 0,51 0,06 0,51 0,06 0,51 0,08 0,46 0,08 0,45 0,06 0,43 0,05
37 0,74 0,04 0,75 0,04 0,7 0,05 0,52 0,09 0,51 0,07 0,47 0,11 0,44 0,06 0,47 0,05 0,44 0,09
38 0,73 0,04 0,74 0,04 0,72 0,06 0,52 0,1 0,57 0,09 0,46 0,07 0,48 0,07 0,5 0,07 0,43 0,07
39 0,75 0,04 0,75 0,04 0,69 0,07 0,52 0,07 0,52 0,07 0,46 0,07 0,45 0,05 0,48 0,07 0,44 0,07
40 0,75 0,05 0,73 0,06 0,72 0,05 0,52 0,07 0,49 0,05 0,5 0,09 0,46 0,05 0,48 0,07 0,4 0,06
41 0,75 0,04 0,74 0,03 0,72 0,07 0,53 0,03 0,53 0,07 0,46 0,06 0,5 0,05 0,46 0,09 0,45 0,07
42 0,75 0,03 0,74 0,06 0,68 0,1 0,52 0,07 0,49 0,08 0,45 0,07 0,48 0,07 0,5 0,06 0,42 0,08
43 0,76 0,04 0,72 0,05 0,71 0,05 0,52 0,07 0,46 0,11 0,47 0,07 0,46 0,09 0,45 01 0,41 0,08
44 0,75 0,05 0,73 0,05 0,74 | 0,07 0,51 0,06 0,53 0,05 0,5 0,08 0,51 0,05 0,51 0,08 0,44 0,1
45 0,76 0,05 0,75 0,06 0,72 0,05 0,55 0,09 0,55 0,06 0,46 0,07 0,47 0,05 0,45 0,07 0,41 0,08
46 0,75 0,04 0,73 0,05 0,67 0,07 0,54 [ 0,09 0,52 0,09 0,44 0,09 0,52 0,1 0,44 0,09 0,45 0,1
47 0,74 0,06 0,73 0,05 0,69 0,06 0,51 0,06 0,52 0,08 0,45 0,06 0,51 0,08 0,48 0,07 0,48 0,09
48 0,73 0,04 0,74 0,05 0,71 0,06 0,53 0,04 0,56 0,07 0,45 0,09 0,45 0,08 0,45 0,06 0,45 0,05
49 0,74 0,05 0,74 0,04 0,67 0,07 0,53 0,09 0,53 0,09 0,42 0,1 0,5 0,1 0,52 0,07 0,42 0,06
50 0,74 0,03 0,74 0,05 0,7 0,04 0,53 0,09 0,53 0,11 0,45 0,1 0,48 0,07 0,46 0,08 0,44 0,05
51 0,75 0,04 0,71 0,04 0,72 0,06 0,55 0,05 0,52 0,07 0,45 0,09 0,48 0,07 0,47 01 0,46 0,15
52 0,75 0,04 0,74 0,05 0,69 0,08 0,54 | 0,08 0,53 0,1 0,48 0,11 0,47 0,06 0,5 01 0,46 0,05
53 0,74 0,04 0,74 0,03 0,69 0,06 0,48 0,08 0,52 0,05 0,52 0,06 0,47 0,07 0,46 01 0,44 0,05
54 0,75 0,04 0,73 0,04 0,69 0,07 0,52 0,07 0,47 0,06 0,46 0,04 0,48 0,08 0,52 0,07 0,37 0,08
55 0,75 0,02 0,74 0,05 0,71 0,06 0,48 0,07 0,52 0,07 0,46 0,11 0,46 0,1 0,5 0,05 0,46 0,05
56 0,74 0,06 0,74 0,05 0,7 0,06 0,54 | 0,08 0,5 0,09 0,46 0,07 0,41 0,11 0,47 0,12 0,45 0,1
57 0,73 0,04 0,74 0,03 0,68 0,07 0,48 0,04 0,5 0,06 0,47 0,09 0,45 0,1 0,47 01 0,4 0,08
58 0,74 0,03 0,71 0,03 0,69 0,07 0,52 0,08 0,49 0,08 0,46 0,08 0,45 0,08 0,47 0,12 0,45 0,07
59 0,74 0,05 0,75 0,04 0,7 0,09 0,51 0,09 0,53 0,07 0,46 0,06 0,45 0,04 0,44 0,07 0,41 0,07
60 0,74 0,04 0,71 0,03 0,69 0,05 0,45 0,06 0,52 0,09 0,47 0,08 0,46 0,06 0,44 0,06 0,4 0,09
61 0,73 0,03 0,74 0,04 0,71 0,09 0,47 0,07 0,51 0,1 0,48 0,05 0,5 0,06 0,51 0,09 0,43 0,07
62 0,76 0,06 0,74 0,03 0,7 0,07 0,51 0,11 0,56 0,1 0,45 0,08 0,46 0,08 0,5 0,11 0,39 0,1
63 0,74 0,05 0,73 0,06 0,72 0,03 0,48 0,04 0,49 0,08 0,45 0,06 0,45 0,07 0,45 01 0,42 0,12
64 0,75 0,05 0,74 0,05 0,69 0,08 0,5 0,07 0,54 0,08 0,45 0,07 0,46 0,09 0,47 0,09 0,42 0,08
65 0,75 0,05 0,78 0,05 0,72 0,07 0,5 0,07 0,48 0,1 0,43 0,08 0,46 0,1 0,46 0,08 0,4 0,05
66 0,75 0,05 0,74 0,05 0,68 0,08 0,45 0,06 0,54 0,06 0,44 0,11 0,46 0,06 0,51 0,07 0,42 0,08
67 0,75 0,05 0,75 0,04 0,7 0,09 0,48 0,04 0,5 0,08 0,44 0,07 0,43 0,08 0,45 0,06 0,41 0,09
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TABLE S7: SNP SELECTION BY RFE AND X? — EYE 3.1 CLASSES
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SNPs RFE X2

2 ['rs1129038', 'rs6497271" ['rs1129038', 'rs12913832"

3 ['rs11230664', 'rs1129038', 'rs6497271"] ['rs1129038', 'rs12913832', 'rs1426654"]

4 ['rs11230664", 'rs1129038', 'rs12913832', 'rs6497271'] ['rs1129038', 'rs11636232', 'rs12913832', 'rs1426654']

5 ['rs11230664', 'rs1129038', 'rs12913832', 'rs6119471', ['rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164",
'rs6497271" 'rs1426654"]

6 ['rs10424065', 'rs11230664", 'rs1129038', 'rs12913832', ['rs1129038", 'rs11636232', 'rs12913832', 'rs1375164",
'rs6119471'", 'rs6497271'] 'rs1426654', 'rs16950987'"]

7 ['rs10424065', 'rs11230664', 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1800407', 'rs6119471', 'rs6497271"] 'rs1426654', 'rs16950987", 'rs895829]

8 ['rs10424065', 'rs11230664', 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1800407', 'rs6119471', 'rs6497271'", 'rs6510760'] 'rs1426654', 'rs16950987", 'rs2240203', 'rs895829']
['rs10424065', 'rs11230664', 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

9 'rs1800407", 'rs2402130', 'rs6119471", 'rs6497271', 'rs1426654"', 'rs1597196', 'rs16950987', 'rs2240203',
'rs6510760" 'rs895829']

['rs10424065', 'rs11230664"', 'rs1129038", 'rs12913832', ['rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164"',

10 'rs1426654', 'rs1800407', 'rs2402130', 'rs6119471", 'rs1426654', 'rs1597196', 'rs16950987", 'rs2240203',
'rs6497271', 'rs6510760'] 'rs3794606', 'rs895829')

['rs10424065', 'rs11230664", 'rs1129038', 'rs12913832', ['rs1129038", 'rs11636232', 'rs12913832', 'rs1375164",

11 'rs1426654', 'rs1800407', 'rs2402130', 'rs6119471", 'rs1426654', 'rs1597196', 'rs16950987', 'rs2240203',
'rs6497271'", 'rs6510760', 'rs7494942'" 'rs3794606', 'rs4778232', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

12 'rs1426654', 'rs1800407', 'rs2238289', 'rs2402130', 'rs1426654', 'rs1597196', 'rs16950987", 'rs2238289',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7494942") 'rs2240203', 'rs3794606', 'rs4778232', 'rs895829"]
['rs10424065', 'rs11230664"', 'rs1129038", 'rs12203592', ['rs1129038", 'rs11636232'", 'rs12913832', 'rs1375164",

13 'rs12913832', 'rs1426654', 'rs1800407", 'rs2238289', 'rs1426654', 'rs1597196', 'rs16950987", 'rs2238289',
'rs2402130', 'rs6119471', 'rs6497271', 'rs6510760", 'rs2240203', 'rs3794606', 'rs4778232', 'rs8039195',
'rs7494942" 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

14 'rs12896399', 'rs12913832', 'rs1426654', 'rs1800407", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs2238289', 'rs2402130', 'rs6119471', 'rs6497271", 'rs2238289', 'rs2240203', 'rs3794606', 'rs4778232',
'rs6510760', 'rs7494942" 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664"', 'rs1129038", 'rs12203592', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",

15 'rs12896399', 'rs12913832', 'rs1426654', 'rs1800407', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs2238289', 'rs2402130", 'rs6119471', 'rs6497271', 'rs2238289', 'rs2240203', 'rs3794606', 'rs4778232',
'rs6510760', 'rs7494942', 'rs7948623'] 'rs6119471", 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

16 'rs12821256', 'rs12896399', 'rs12913832', 'rs1426654', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
'rs1800407', 'rs2238289', 'rs2402130', 'rs6119471", 'rs16950987", 'rs2238289', 'rs2240203', 'rs3794606',
'rs6497271', 'rs6510760", 'rs7494942', 'rs7948623'] 'rs4778232', 'rs6119471', 'rs8039195', 'rs895829']
['rs10424065', 'rs11230664", 'rs1129038", 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

17 'rs1724630', 'rs1800407', 'rs2238289', 'rs2402130", 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs6119471'", 'rs6497271', 'rs6510760', 'rs7494942', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs7948623' 'rs895829']

18 ['rs10424065', 'rs11230664", 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs12896399', 'rs12913832, 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
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'rs1724630', 'rs1800407', 'rs1805006', 'rs2238289',
'rs2402130', 'rs6119471', 'rs6497271', 'rs6510760',
'rs7494942', 'rs7948623']

'rs16950987", 'rs2238289', 'rs2240203', 'rs2594935',
'rs3794606', 'rs4778232'", 'rs6119471', 'rs6497271",
'rs8039195', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592",
'rs12821256', 'rs12896399', 'rs12913832', 'rs1426654',

['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',

19 'rs1724630', 'rs1800407', 'rs1805006', 'rs2238289', 'rs16950987", 'rs1900758', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2733832', 'rs6119471', 'rs6497271", 'rs2594935', 'rs3794606', 'rs4778232'", 'rs6119471",
'rs6510760', 'rs7494942', 'rs7948623'] 'rs6497271", 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1393350', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

20 'rs1426654', 'rs1724630', 'rs1800407', 'rs1805006', 'rs1597196", 'rs16950987', 'rs1900758', 'rs2238289',
'rs2238289', 'rs2402130", 'rs2733832', 'rs6119471", 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs6497271', 'rs6510760", 'rs7494942', 'rs7948623'] 'rs6119471", 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

21 'rs1393350', 'rs1426654"', 'rs1724630', 'rs1800407', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1805006', 'rs2238289', 'rs2402130', 'rs2733832', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7494942', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs7948623" 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

22 'rs1393350', 'rs1426654", 'rs1724630', 'rs1800407', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1805006', 'rs2238289', 'rs2402130', 'rs2733832', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs6119471'", 'rs6497271', 'rs6510760', 'rs7494942', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs7948623', 'rs895829" 'rs895828', 'rs895829']

['rs10424065', 'rs11230664"', 'rs1129038", 'rs12203592', ['rs1037208', 'rs10777129', 'rs11230664"', 'rs1129038",
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",

23 'rs1393350', 'rs1426654", 'rs1724630', 'rs1800407', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1805005', 'rs1805006', 'rs2238289', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs2733832", 'rs6119471', 'rs6497271', 'rs6510760', 'rs4778232', 'rs6119471', 'rs6497271', 'rs7170989',
'rs7494942', 'rs7948623', 'rs895829'] 'rs8039195', 'rs895828", 'rs895829'

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

24 'rs1393350', 'rs1426654", 'rs1724630', 'rs1800407', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1805005', 'rs1805006", 'rs2238289', 'rs2402130', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs2733832'", 'rs6119471', 'rs6497271', 'rs6510760', 'rs3794606', 'rs4778232', 'rs6119471', 'rs6497271",
'rs7170989', 'rs7494942', 'rs7948623', 'rs895829'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

25 'rs1800407', 'rs1805005', 'rs1805006', 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs2402130', 'rs2733832', 'rs6119471", 'rs6497271', 'rs3794606', 'rs4778232', 'rs6119471", 'rs642742',
'rs6510760', 'rs7170989', 'rs7494942', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829"]
'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1393350", 'rs1426654', 'rs1448484', 'rs16891982', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16950987',

26 'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800404", 'rs1900758', 'rs2238289', 'rs2240203',
'rs2238289', 'rs2402130", 'rs2733832', 'rs6119471", 'rs2594935', 'rs3794606', 'rs4778232', 'rs6119471",
'rs6497271', 'rs6510760", 'rs7170989', 'rs7494942', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828',
'rs7948623', 'rs895829'] 'rs895829']

['rs10424065', 'rs11230664", 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',

27 'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',

'rs1393350', 'rs1426654', 'rs1448484', 'rs16891982',
'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006',

'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16950987', 'rs1800404', 'rs1900758', 'rs2238289',
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'rs2238289', 'rs2402130', 'rs2733832', 'rs4778232',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7170989',
'rs7494942', 'rs7948623', 'rs895829']

'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs6119471'", 'rs642742', 'rs6497271', 'rs7170989',
'rs8039195', 'rs895828', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592",
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs16891982',

['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

28 | 'rs1724630', 'rs1800407', rs1805005', 'rs1805006', s1597196', 'rs16950987', 'rs1800404', 'rs1900758",
'$2238289), 'rs2402130), 'rs2733832', 'rs4778232', 'r$2238289), 'rs2240203', 'rs2594935', 'rs3794606',
'rs6119471", 'rs642742', 'rs6497271", 'rs6510760, 'rs4778232', 'rs6119471', 'rs642742', 'rs6497271',
's7170989', 'rs7494942', 'rs7948623', 'rs895829'] 'rs7170989', 'rs8039195', rs895828', 's895829']
[rs10424065', 'rs11230664", 'rs1129038', 'rs12203592', [rs1037208', 'rs10424065', 'rs10777129', 'rs11230664",
'$12821256', 'rs 12896399, 'rs12913832', 'rs1375164', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256/,
'r$1393350', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164", 'rs1426654", 'rs1448484',

g9 | 151724630', 11800407, 'rs1805005', 'rs1805006', 'rs1597196, 'rs16950987", 'rs1800404', 'rs1900758',
'r$2238289), 'rs2402130, 'rs2733832', 'rs3935591", 'r$2238289), 'rs2240203', 'rs2424984', 'rs2594935',
'rs4778232', 'rs6119471", 'rs642742', 'rs6497271, 'rs3794606', 'rs4778232', 'rs6119471', 'rs642742',
'rs6510760', 'rs7170989', 'rs7494942", 'rs7948623", 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
'r$895829']

[rs10424065', 'rs11230664", 'rs1129038', 'rs12203592', [rs1037208', 'rs10424065', 'rs10777129', 'rs11230664",
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164", 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs1393350', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164", 'rs1426654', 'rs1448484',

50 | S1724630' 'rs1800407', 'rs1805005', rs1805006, 'rs1597196', 'rs16950987', 'rs1800404', 'rs1900758",
'$2238289), 'rs2402130), 'rs2733832', 'rs3935591", '$2238289', 'rs2240203', 'rs2424984', 'rs2594935',
'rs4778232', 'rs6119471", 'rs642742', 'rs6497271", 'rs3794606', 'rs4778232', 'rs4932620", 'rs6119471',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942", 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828",
'rs7948623', 'rs895829'] 'r$895829]

[rs10424065', 'rs11230664', 'rs1129038', 'rs 12203592, [rs1037208', 'rs10424065', 'rs10777129', 'rs11230664",
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs1393350, 'rs1426654", 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164", 'rs1426654', 'rs1448484",

g9 | S1724630' 'rs1800407", 'rs1805005', 'rs 1805006, 'rs1597196', 'rs16950987", 'rs1800404', 'rs1900758',
'rs183671', 'rs2238289', 'rs2402130', 'rs2733832', 'r$2238289, 'rs2240203", 'rs2402130", 'rs2424984",
'rs3935591", 'rs4778232', 'rs6119471', 'rs642742', 'rs2594935', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6497271", 'rs6510760, 'rs7170852", 'rs7170989', 'rs6119471", 'rs642742', 'rs6497271", 'rs7170989',
'rs7494942', 'rs7948623", 'rs895829'] 'rs8039195', 'rs895828', 'rs895829']

[rs10424065', 'rs11230664", 'rs1129038', 'rs12203592', [rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164", 'rs1129038', 'rs11636232', 'rs12203592", 'rs12821256',
'rs1393350', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164", 'rs1426654', 'rs1448484',
gy | TS1724630' 1800407, 'rs1805005', 'rs1805006, 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407",
'rs183671', 'rs2238289', 'rs2402130', 'rs2733832', 'rs1900758, 'rs2238289', 'rs2240203', 'rs2402130",
'rs28777', 's3935591', 'rs4778232', 'rs6119471", 'rs2424984', 'rs2594935', 'rs3794606', 'rs4778232',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs4932620, 'rs6119471', 'rs642742', 'rs6497271',
'rs7170989), 'rs7494942', 'rs7948623', 'rs895829'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829]
[rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', [rs1037208', 'rs10424065', 'rs10777129', 'rs11230664",
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164", 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs1393350, 'rs1426654", 'rs1448484', 'rs16891982', 'r$12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407",

33 | 'rs183671', 'rs2238289', 'rs2402130', 'rs2733832', 'rs1900758", 'rs2238289', 'rs2240203, 'rs2402130,
'rs28777', 'rs3935591', 'rs4778232', 'rs4932620), 'rs2424984", 'rs2594935', 'rs3794606', 'rs4778138,
'rs6119471", 'rs642742', 'rs6497271", 'rs6510760, 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7170852, 'rs7170989), 'rs7494942', 'rs7948623", 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
'rs895829]

[rs10424065', 'rs11230664', 'rs1129038', 'rs 12203592, [rs1037208', 'rs10424065', rs1042602', rs10777129,
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
gq | 51393350’ s1426654' 51448484, 1516891982, 'rs12821256', 'rs12913832', 'rs1375164, 'rs1426654',

'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006',
'rs183671", 'rs2238289', 'rs2402130', 'rs2424984',
'rs2733832', 'rs28777', 'rs3935591', 'rs4778232',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271',

'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1800407", 'rs1900758", 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984', 'rs2594935', 'rs3794606',
'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
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'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs895829']

'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs895829']

['rs10424065', 'rs11230664", 'rs1129038', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982',
'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196", 'rs16950987", 'rs1800404',

35 'rs183671', 'rs2238289', 'rs2402130", 'rs2424984', 'rs1800407', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2733832', 'rs28777', 'rs3935591', 'rs4778232', 'rs2402130', 'rs2424984', 'rs2594935', 'rs3794606',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs885479',
'rs7948623', 'rs885479', 'rs895829") 'rs895828', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs16891982', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',

'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

36 'rs183671', 'rs2238289', 'rs2402130", 'rs2424984', 'rs1800407", 'rs1900758', 'rs2238289', 'rs2240203',
'rs2733832'", 'rs28777', 'rs3935591', 'rs4778232', 'rs2402130', 'rs2424984', 'rs2594935', 'rs3212345',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271", 'rs3794606', 'rs4778138', 'rs4778232', 'rs4932620',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs885479', 'rs895829"] 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

37 'rs183671', 'rs2238289', 'rs2402130", 'rs2424984", 'rs1800407", 'rs1900758", 'rs2238289', 'rs2240203',
'rs2733832', 'rs28777', 'rs3935591', 'rs4778232', 'rs2402130', 'rs2424984', 'rs2594935', 'rs3212345',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs7948623', 'rs885479', 'rs895829', 'rs916977'] 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs10424065', 'rs11230664", 'rs1129038", 'rs12203592', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

38 'rs183671', 'rs2238289', 'rs2402130', 'rs2424984', 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs2733832'", 'rs28777', 'rs3935591', 'rs4778232', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs916977'] 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs16891982', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',

'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

39 'rs1805009', 'rs183671', 'rs2238289', 'rs2402130', 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',

'rs2424984', 'rs2733832', 'rs28777', 'rs3935591", 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471", 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479',
'rs895829', 'rs916977'"] 'rs895828', 'rs895829']
['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164", 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',

40 'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

'rs1805009', 'rs183671', 'rs2238289', 'rs2402130",
'rs2424984', 'rs2733832', 'rs28777', 'rs3935591',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852',

'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289",
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591',
'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471',
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'rs7170989', 'rs7494942', 'rs7948623', 'rs885479',
'rs895829', 'rs916977', 'rs9894429']

'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs8039195', 'rs885479', 'rs895828', 'rs895829']

['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs16891982', 'rs1724630', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs2238289',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832", 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196", 'rs16950987", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',

41 'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2240203', 'rs2402130'", 'rs2424984', 'rs2594935',
'rs3935591', 'rs4778232', 'rs4778241', 'rs4932620', 'rs2733832'", 'rs3212345', 'rs3794606', 'rs3935591",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs885479', 'rs895829', 'rs916977', 'rs9894429'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs9894429"]
['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654",
'rs16891982', 'rs1724630', 'rs1800407", 'rs1805005', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs1800407", 'rs1805005', 'rs1805006', 'rs1900758",

42 'rs2238289', 'rs2402130', 'rs2424984', 'rs2733832', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs28777', 'rs3935591", 'rs4778232', 'rs4778241', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620',
'rs6510760', 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7948623', 'rs885479', 'rs895829', 'rs916977", 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs9894429' 'rs9894429'

['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs16891982', 'rs1724630', 'rs1800404", 'rs1800407', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',

43 'rs1900758', 'rs2238289', 'rs2402130', 'rs2424984', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2733832'", 'rs28777', 'rs3935591', 'rs4778232', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs4778241', 'rs4932620', 'rs6119471', 'rs642742', 'rs3935591', 'rs4778138', 'rs4778232', 'rs4932620',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs916977", 'rs9894429" 'rs895829', 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12913832', 'rs1375164', 'rs1393350", 'rs1426654', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1448484', 'rs16891982'", 'rs1724630", 'rs1800404', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',

44 'rs183671', 'rs1900758', 'rs2238289', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2733832', 'rs28777', 'rs3935591", 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471', 'rs3935591", 'rs4778138", 'rs4778232', 'rs4932620',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429" 'rs895829', 'rs9894429']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs1375164', 'rs1393350", 'rs1426654', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164",
'rs1448484', 'rs16891982'", 'rs1724630", 'rs1800404', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

45 'rs183671', 'rs1900758', 'rs2238289', 'rs2402130', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2733832', 'rs28777', 'rs3768056', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3935591", 'rs4778232', 'rs4778241', 'rs4932620', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895829', 'rs916977', 'rs9894429'] 'rs885479', 'rs895828', 'rs895829', 'rs9894429"]

46 ['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399',

'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
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'rs12913832', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs16891982', 'rs1724630'", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671", 'rs1900758', 'rs2238289', 'rs2402130",
'rs2424984', 'rs2733832', 'rs28777', 'rs3768056',
'rs3935591', 'rs4778137", 'rs4778232', 'rs4778241",
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895829', 'rs916977',
'rs9894429'

'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006"',
'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rsd778241'", 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271'", 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs9894429']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832", 'rs1375164', 'rs1393350", 'rs1426654',
'rs1448484', 'rs16891982', 'rs1724630'", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2036213', 'rs2238289',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',

4t 'rs2402130', 'rs2424984"', 'rs2733832', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3768056', 'rs3935591", 'rs4778137', 'rs4778232', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs4778241', 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs916977', 'rs9894429" 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs13289810', 'rs1375164', 'rs1393350', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164",
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

48 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2238289', 'rs2402130", 'rs2424984', 'rs2733832', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs28777', 'rs3768056', 'rs3935591', 'rs4778137', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471', 'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977', 'rs9894429" 'rs916977', 'rs9894429')

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs13289810', 'rs1375164', 'rs1393350", 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164",
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

49 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2070959', 'rs2238289', 'rs2402130', 'rs2424984', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2733832', 'rs28777', 'rs3768056', 'rs3935591', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778137', 'rs4778232', 'rs4778241', 'rs4932620', 'rsd778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895829', 'rs916977', 'rs9894429'] 'rs895829', 'rs916977", 'rs9894429'
['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs13289810', 'rs1375164', 'rs1393350", 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16950987',
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805006', 'rs1805009', 'rs183671'", 'rs1900758", 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',

50 'rs2036213', 'rs2070959', 'rs2238289', 'rs2402130', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832,

'rs2424984', 'rs2733832', 'rs28777', 'rs3768056',
'rs3935591", 'rs4778137", 'rs4778232', 'rs4778241",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895829', 'rs916977",
'rs9894429']

'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
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['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289810', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289810',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006"', 'rs1900758', 'rs2070959', 'rs2238289',

51 'rs2036213', 'rs2070959', 'rs2238289', 'rs2402130', 'rs2240203', 'rs2402130', 'rs2424984", 'rs2594935',
'rs2424984', 'rs2733832', 'rs28777', 'rs3768056', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591',
'rs3935591", 'rs4778137', 'rs4778232', 'rs4778241', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271", 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6510760', 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'" 'rs9894429'

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs1325127', 'rs13289810', 'rs1375164", 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289810',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805006', 'rs1900758", 'rs2070959', 'rs2238289',

52 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2733832'", 'rs2835630', 'rs3212345', 'rs3794606',
'rs3768056', 'rs3935591", 'rs4778137', 'rs4778232', 'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977", 'rs9894429" 'rs916977', 'rs9894429'

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982', 'rs1724630", 'rs1800404', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805006', 'rs1900758', 'rs2070959', 'rs2238289',

53 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2238289', 'rs2402130", 'rs2424984', 'rs2733832', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs28777', 'rs3768056', 'rs3935591', 'rs4778137', 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs895829', 'rs916977", 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654', 'rs13289810', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs1597196', 'rs16891982', 'rs1724630', 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805005', 'rs1805006', 'rs1900758', 'rs2070959',

54 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2070959', 'rs2238289', 'rs2402130', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs2733832'", 'rs28777', 'rs3768056', 'rs3935591', 'rs3212345', 'rs3794606"', 'rs3935591', 'rs4778137',
'rs4778137', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs10424065', 'rs1042602'", 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127", 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',

55 'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654', 'rs13289810', 'rs1375164', 'rs1426654', 'rs1448484',

'rs1448484', 'rs1597196', 'rs16891982', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2402130', 'rs2424984',

'rs1597196', 'rs16950987', 'rs1800404", 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
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'rs2733832', 'rs28777', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778232', 'rs4778241",
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'

'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4932620', 'rs4959270", 'rs6119471'", 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127",
'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758", 'rs2036213',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810", 'rs1375164', 'rs1393350", 'rs1426654",
'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203",

%6 'rs2070959', 'rs2238289', 'rs2402130', 'rs2424984", 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs2733832', 'rs2835630', 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778232', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471", 'rs642742', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', | 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977', 'rs9894429'] 'rs916977", 'rs9894429']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127", 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164', 'rs1393350", 'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987", 'rs1724630",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

57 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs1805009', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2036213', 'rs2070959', 'rs2238289', 'rs2402130", 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2733832', 'rs28777', 'rs3212345', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137", 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471", 'rsd778232', 'rs4778241", 'rs4932620', 'rs4959270",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1448484', 'rs1597196', 'rs16950987", 'rs1724630",
'rs16891982', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

58 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778137', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760'", 'rs683', 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429"1 | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs13289810", 'rs1375164', 'rs1393350", 'rs1426654",
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",

59 'rs16891982', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005',

'rs1805005', 'rs1805006', 'rs1805009', 'rs183671',
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",

'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130",
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
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'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1393350", 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006", 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810", 'rs1375164', 'rs1393350", 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

60 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2378249', 'rs2402130', 'rs2424984', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4778241', 'rs4932620', 'rs6119471', 'rs642742', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852", 'rs7170989', | 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977', 'rs9894429'] 'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208'", 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038'", 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164', 'rs12913832', 'rs13289810', 'rs1375164', 'rs1393350",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758",

61 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2733832', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs2835630', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471", 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989",
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs895828', 'rs895829', 'rs916977", 'rs9894429'] 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs12913832', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs1724630', 'rs1800404', 'rs1800407", 'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",

62 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130', 'rs2424984', 'rs2733832', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs2733832', 'rs2835630', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137", 'rs4778138', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270', 'rs4778232'", 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs98944291 | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810', 'rs12913832', 'rs13289', 'rs13289810', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',

63 'rs1597196', 'rs16891982', 'rs1724630'", 'rs1800404', 'rs16891982', 'rs16950987", 'rs1724630', 'rs1800404",

'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671", 'rs1900758', 'rs2036213', 'rs2070959',
'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2733832', 'rs2835630', 'rs28777", 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232', 'rs4778241'", 'rs4932620',

'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
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'rs4959270', 'rs6119471', 'rs642742', 'rs6497271",
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs4959270', 'rs6119471", 'rs642742', 'rs6497271', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832'", 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs1724630'", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671", 'rs1900758', 'rs2036213', 'rs2070959',

['rs1037208'", 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs13289810', 'rs1375164",
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',

64 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2733832', 'rs2835630', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778137', 'rs4778138', 'rs4778232'", 'rs4778241', 'rs4778138', 'rs4778232'", 'rs4778241', 'rs4932620',
'rs4932620', 'rs4959270", 'rs6119471", 'rs642742', 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271", 'rs683',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', | 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs895829', 'rs916977', 'rs9894429'] 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810', 'rs12913832', 'rs13289', 'rs13289810', 'rs1375164",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484"', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982', 'rs1724630", 'rs1800404', 'rs16891982', 'rs16950987", 'rs1724630', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",

65 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959', 'rs183671", 'rs1900758', 'rs2036213', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2733832', 'rs2835630', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241", 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760", 'rs683', 'rs7170852', 'rs7170989", | 'rs6497271", 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895828', 'rs895829', 'rs916977", 'rs9894429'] 'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs1724630'", 'rs1800404', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

66 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959', 'rs1805009', 'rs183671", 'rs1900758', 'rs2036213",

'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429" | 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208'", 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256", 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

67 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",

'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs15697196', 'rs16891982', 'rs16950987", 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',

'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671'", 'rs1900758', 'rs2036213",
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'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232", 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852", 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760", 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

TABLE S8: SNP SELECTION BY RFE AND X? — EYE 3.2 CLASSES

SNPs RFE X2

2 ['rs1129038', 'rs1448484'] ['rs1129038', 'rs12913832']

3 ['rs11230664', 'rs1129038', 'rs1448484] ['rs1129038', 'rs12913832', 'rs1426654

4 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1448484'] ['rs1129038', 'rs11636232', 'rs12913832', 'rs1426654]

5 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs2402130'] 'rs1426654']

6 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs2402130', 'rs3794606'] 'rs1426654', 'rs895829']

7 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs2402130', 'rs3794606', 'rs895829'] 'rs1426654', 'rs4778232'", 'rs895829']

8 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1426654', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1448484', 'rs2402130', 'rs3794606', 'rs895829'] 'rs1426654', 'rs3794606', 'rs4778232', 'rs895829']
['rs11230664', 'rs1129038', 'rs12913832', 'rs1426654', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

9 'rs1448484', 'rs1800407', 'rs2402130', 'rs3794606', 'rs1426654', 'rs1597196', 'rs3794606', 'rs4778232',
'rs895829'] 'rs895829']

['rs1037208', 'rs11230664', 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",
10 'rs1426654', 'rs1448484', 'rs1800407', 'rs2402130', 'rs1426654', 'rs1597196", 'rs3794606', 'rs4778232',

'rs3794606', 'rs895829'] 'rs8039195', 'rs895829']

['rs1037208', 'rs11230664", 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
1" 'rs1426654', 'rs1448484', 'rs1800407', 'rs2402130', 'rs1426654', 'rs1597196', 'rs2238289', 'rs3794606",

'rs3794606', 'rs6497271', 'rs895829'] 'rs4778232', 'rs8039195', 'rs895829']

['rs1037208', 'rs11230664", 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232", 'rs12913832', 'rs1375164',
12 'rs1426654', 'rs1448484', 'rs1800407', 'rs2402130', 'rs1426654', 'rs1448484', 'rs1597196', 'rs2238289',

'rs3794606', 'rs6497271", 'rs6510760', 'rs895829'] 'rs3794606', 'rs4778232', 'rs8039195', 'rs895829']

['rs1037208', 'rs11230664', 'rs1129038', 'rs12913832', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",
13 'rs1426654', 'rs1448484', 'rs1800407', 'rs2402130', 'rs1426654', 'rs1448484', 'rs1597196', 'rs2238289',

'rs3794606', 'rs4778232', 'rs6497271'", 'rs6510760', 'rs2240203', 'rs3794606', 'rs4778232', 'rs8039195',

'rs895829'] 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664", 'rs1129038', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

14 'rs12913832', 'rs1426654', 'rs1448484', 'rs1800407", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs2402130', 'rs3794606', 'rs4778232', 'rs6497271", 'rs2238289', 'rs2240203', 'rs3794606', 'rs4778232',
'rs6510760', 'rs895829'] 'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

15 'rs12913832', 'rs1426654', 'rs1448484', 'rs1800407", 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",
'rs1805006', 'rs2402130', 'rs3794606', 'rs4778232', 'rs16950987", 'rs2238289', 'rs2240203', 'rs3794606',
'rs6497271', 'rs6510760', 'rs895829'] 'rs4778232', 'rs8039195', 'rs895829']
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['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12913832', 'rs1426654', 'rs1448484',

['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",

16 'rs1800407', 'rs1805006', 'rs2402130', 'rs3794606', 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs4778232'", 'rs6497271', 'rs6510760', 'rs895829"] 'rs4778232', 'rs6497271', 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs11636232', 'rs12913832', 'rs1426654', 'rs1448484", 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

17 'rs1800407', 'rs1805006", 'rs2402130', 'rs3794606', 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs3935591", 'rs4778232', 'rs6497271", 'rs6510760', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs895829'] 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs11636232', 'rs12913832', 'rs1426654', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

18 'rs1800407', 'rs1805006", 'rs2402130', 'rs3794606', 'rs1597196', 'rs16950987', 'rs2238289', 'rs2240203',
'rs3935591', 'rs4778232', 'rs6497271', 'rs6510760', 'rs3794606', 'rs4778232', 'rs6119471', 'rs6497271",
'rs7170852', 'rs895829'] 'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs11636232', 'rs12913832', 'rs1426654', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

19 'rs1724630', 'rs1800407', 'rs1805006', 'rs2402130', 'rs1597196", 'rs16950987', 'rs1900758', 'rs2238289',
'rs3794606', 'rs3935591", 'rs4778232', 'rs6497271", 'rs2240203', 'rs3794606', 'rs4778232'", 'rs6119471",
'rs6510760', 'rs7170852', 'rs895829'] 'rs6497271', 'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs11636232', 'rs12913832', 'rs1393350', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

20 'rs1448484', 'rs1724630', 'rs1800407', 'rs1805006', 'rs1597196", 'rs16950987', 'rs1900758', 'rs2238289',
'rs2402130', 'rs3794606', 'rs3935591', 'rs4778232', 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs6497271', 'rs6510760', 'rs7170852", 'rs895829") 'rs6119471'", 'rs6497271', 'rs8039195', 'rs895829')
['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664"', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12913832', 'rs1393350', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

21 'rs1426654', 'rs1448484', 'rs1724630', 'rs1800407", 'rs1597196', 'rs16950987", 'rs1900758', 'rs2238289',
'rs1805006', 'rs2402130", 'rs3794606', 'rs3935591', 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs4778232', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6119471', 'rs6497271', 'rs8039195', 'rs895828', 'rs895829"]
'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664"', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12896399', 'rs12913832', 'rs12913832", 'rs1375164', 'rs1426654', 'rs1448484',

22 'rs1393350', 'rs1426654"', 'rs1448484', 'rs1724630', 'rs1597196', 'rs16950987', 'rs1900758", 'rs2238289',
'rs1800407', 'rs1805006', 'rs2402130', 'rs3794606', 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3935591', 'rs4778232', 'rs6497271', 'rs6510760', 'rs6119471'", 'rs6497271', 'rs7170989', 'rs8039195',
'rs7170852', 'rs895829" 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038", ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12896399', rs12913832', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",

23 'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1800407', 'rs1805006', 'rs2402130', 'rs3794606', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs3935591", 'rs4778232', 'rs4778241', 'rs6497271', 'rs4778232', 'rs6119471', 'rs6497271", 'rs7170989',
'rs6510760', 'rs7170852', 'rs895829'] 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

24 'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805006', 'rs2402130', 'rs2424984', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4778241', 'rs3794606', 'rs4778232', 'rs6119471', 'rs6497271',
'rs6497271', 'rs6510760', 'rs7170852', 'rs895829'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

25 'rs1800407', 'rs1805005', 'rs1805006', 'rs2402130', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',

'rs2424984', 'rs3794606', 'rs3935591', 'rs4778232',
'rs4778241', 'rs6497271', 'rs6510760', 'rs7170852',
'rs895829']

'rs3794606', 'rs4778232', 'rs6119471', 'rs642742',
'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']
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['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12896399', 'rs12913832',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630',

['rs1037208', 'rs10777129', 'rs11230664", 'rs1129038",
'rs11636232', 'rs12913832'", 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196", 'rs16950987", 'rs1800404',

26 'rs1800407', 'rs1805005', 'rs1805006', 'rs2402130', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs2424984', 'rs3794606', 'rs3935591', 'rs4778232', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs4778241', 'rs6497271', 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828",
'rs7948623', 'rs895829") 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11636232', 'rs12203592', 'rs12896399', 'rs12913832', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",

27 'rs1800407', 'rs1805005', 'rs1805006', 'rs2402130', 'rs1800404', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2424984', 'rs3794606', 'rs3935591', 'rs4778232', 'rs2594935', 'rs3794606', 'rs4778232', 'rs4932620',
'rs4778241', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6119471", 'rs642742', 'rs6497271', 'rs7170989',
'rs7494942', 'rs7948623', 'rs895829'] 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs11230664', 'rs1129038", ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11636232', 'rs12203592', 'rs12896399', 'rs12913832', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1724630', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

28 'rs1800407', 'rs1805005', 'rs1805006', 'rs2402130', 'rs1800404', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2424984', 'rs2733832', 'rs3794606', 'rs3935591', 'rs2424984', 'rs2594935', 'rs3794606', 'rs4778232',
'rs4778232', 'rs4778241', 'rs6497271', 'rs6510760', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170852'", 'rs7494942', 'rs7948623', 'rs895829"] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232'", 'rs12203592', 'rs12896399', 'rs1129038', 'rs11636232", 'rs12913832', 'rs1375164",
'rs12913832', 'rs1393350', 'rs1426654", 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

29 'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984"', 'rs2733832', 'rs3794606', 'rs2424984', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3935591", 'rs4778232', 'rs4778241', 'rs6497271", 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs12913832', 'rs1393350', 'rs1426654", 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

30 'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1800404"', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984", 'rs2733832', 'rs3794606', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3794606',
'rs3935591', 'rs4778232', 'rs4778241', 'rs6497271', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828",
'rs885479', 'rs895829' 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664", ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs12913832', 'rs13289', 'rs1393350', 'rs1426654"', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",

31 'rs1448484', 'rs1724630', 'rs1800407', 'rs1805005', 'rs1800404', 'rs1805005', 'rs1900758', 'rs2238289',
'rs1805006', 'rs2402130", 'rs2424984', 'rs2733832', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4778241", 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6497271', 'rs6510760", 'rs7170852', 'rs7494942', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479',
'rs7948623', 'rs885479', 'rs895829") 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',
'rs12913832', 'rs13289', 'rs1393350', 'rs1426654", 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

32 'rs1448484', 'rs1724630', 'rs1800407', 'rs1805005', 'rs16950987', 'rs1800404', 'rs1805005', 'rs1900758',
'rs1805006', 'rs2402130", 'rs2424984', 'rs2733832', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3768056', 'rs3794606", 'rs3935591', 'rs4778232', 'rs2594935', 'rs3794606', 'rs4778232', 'rs4932620',
'rs4778241', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6119471", 'rs642742', 'rs6497271', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',

33 'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',

'rs12913832'", 'rs13289', 'rs1393350", 'rs1426654',
'rs1448484', 'rs1724630', 'rs1800407', 'rs1805005',
'rs1805006', 'rs183671', 'rs2402130', 'rs2424984',

'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16950987', 'rs1800404', 'rs1805005', 'rs1900758',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
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'rs2733832', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778232', 'rs4778241', 'rs6497271', 'rs6510760",
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479',
'rs895829']

'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs4932620', 'rs6119471'", 'rs642742', 'rs6497271",
'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399',
'rs12913832', 'rs13289', 'rs1393350', 'rs1426654",
'rs1448484', 'rs1724630', 'rs1800407', 'rs1805005',

['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16950987', 'rs1800404', 'rs1805005',

34 'rs1805006', 'rs183671', 'rs2402130', 'rs2424984', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2733832'", 'rs3768056', 'rs3794606', 'rs3935591', 'rs2424984', 'rs2594935', 'rs3212345', 'rs3794606',
'rs4778138', 'rs4778232', 'rs4778241', 'rs6497271", 'rs4778232', 'rs4932620', 'rs6119471'", 'rs642742',
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895829'] 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1325127', 'rs13289', 'rs1393350', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1426654', 'rs1448484', 'rs1724630', 'rs1800407", 'rs1597196', 'rs16950987", 'rs1800404', 'rs1805005',

35 'rs1805005', 'rs1805006', 'rs183671', 'rs2402130', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2424984', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2424984', 'rs2594935', 'rs3212345', 'rs3794606',
'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241", 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6497271'", 'rs6510760", 'rs7170852', 'rs7494942', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs885479',
'rs7948623', 'rs885479', 'rs895829' 'rs895828", 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664", ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1325127', 'rs13289', 'rs1393350', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1426654', 'rs1448484', 'rs1724630', 'rs1800407', 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407',

36 'rs1805005', 'rs1805006', 'rs183671', 'rs2402130', 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2424984', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2402130', 'rs2424984", 'rs2594935', 'rs3212345',
'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241', 'rs3794606', 'rs4778138', 'rs4778232', 'rs4932620",
'rs6119471'", 'rs6497271', 'rs6510760', 'rs7170852', 'rs6119471", 'rs642742', 'rs6497271', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829" 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12913832', 'rs1325127', 'rs13289', 'rs1393350', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1426654', 'rs1448484', 'rs1724630', 'rs1800407', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

37 'rs1805005', 'rs1805006', 'rs183671', 'rs1900758', 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs2402130', 'rs2424984', 'rs2733832', 'rs3768056', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs3212345', 'rs3794606"', 'rs4778138', 'rs4778232',
'rs4778241', 'rs6119471', 'rs6497271', 'rs6510760', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',

'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

38 'rs1800407', 'rs1805005', 'rs1805006', 'rs183671", 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs1900758', 'rs2402130", 'rs2424984', 'rs2733832', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778232', 'rs4778241', 'rs6119471', 'rs6497271', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895829'] 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
39 'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654",

'rs1393350', 'rs1426654', 'rs1448484', 'rs1724630',
'rs1800407', 'rs1805005', 'rs1805006', 'rs183671',

'rs1900758', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2733832', 'rs3768056', 'rs3794606', 'rs3935591",

'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
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'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471",
'rs6497271', 'rs6510760', 'rs7170852', 'rs7494942',
'rs7948623', 'rs885479', 'rs895829']

'rs4778138', 'rs4778232'", 'rs4932620', 'rs6119471',
'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479',
'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1724630',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',

40 'rs183671', 'rs1900758', 'rs2240203', 'rs2402130', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2424984', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1724630', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1900758',

41 'rs183671', 'rs1900758', 'rs2240203', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6119471'", 'rs642742', 'rs6497271', 'rs7170852',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
'rs9894429'

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350", 'rs1426654', 'rs1448484', 'rs1724630', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1900758',

42 'rs183671', 'rs1900758'", 'rs2240203', 'rs2402130', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241", 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170852", 'rs7170989', 'rs8039195', 'rs885479', 'rs895828",
'rs895829', 'rs9894429'] 'rs895829']

['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664"', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350", 'rs1426654', 'rs1448484', 'rs1724630', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1900758",

43 'rs1805009', 'rs183671', 'rs1900758', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',

'rs2402130', 'rs2424984', 'rs2733832', 'rs3768056', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471', 'rs6497271', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895829', 'rs9894429" 'rs885479', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1724630', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1900758',

44 'rs1805009', 'rs183671', 'rs1900758', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',

'rs2378249', 'rs2402130', 'rs2424984', 'rs2733832',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471",
'rs6497271', 'rs6510760', 'rs7170852'", 'rs7494942',
'rs7948623', 'rs885479', 'rs895829', 'rs9894429']

'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742',
'rs6497271', 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829']
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['rs1037208', 'rs10424065', 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758", 'rs2240203',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664"', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203",

45 'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2733832', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3212345', 'rs3794606", 'rs3935591', 'rs4778138",
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471',
'rs6119471', 'rs6497271", 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271'", 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664", 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127", 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs13289', 'rs1393350", 'rs1426654", 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1724630', 'rs1800404", 'rs1800407', 'rs1805005', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

46 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984", 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2594935', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241", 'rs4778138', 'rs4778232'", 'rs4778241', 'rs4932620',
'rs4932620', 'rs6119471", 'rs6497271", 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170852",
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs9894429" 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602", 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038", 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127"', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',

47 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2594935', 'rs2733832', 'rs3768056", 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs3935591', 'rs4778138', 'rs4778232'", 'rs4778241",
'rs4778241", 'rs4932620', 'rs6119471', 'rs6497271", 'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895829', 'rs9894429'] 'rs885479', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127", 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',

48 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2594935', 'rs2733832', 'rs3768056', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606",
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4778241', 'rs4932620', 'rs6119471', 'rs6497271", 'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs6510760', 'rs7170852", 'rs7170989', 'rs7494942', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs7948623', 'rs885479', 'rs895829', 'rs9894429' 'rs885479', 'rs895828', 'rs895829', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038", 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

49 'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',

'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',

'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989", 'rs7494942',

'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606",
'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
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'rs7948623', 'rs885479', 'rs895828', 'rs895829',
'rs9894429']

'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs1110400',
'rs11230664', 'rs1129038", 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127",
'rs13289', 'rs1375164", 'rs1393350', 'rs1426654',
'rs1448484', 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

50 'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1448484', 'rs1597196', 'rs1724630', 'rs1800404', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

51 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs2733832'", 'rs3768056', 'rs3794606', 'rs3935591', 'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778241', 'rs4932620', 'rs6119471", 'rs642742',
'rs6119471', 'rs6497271', 'rs6510760", 'rs7170852', 'rs6497271', 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs895828', 'rs895829', 'rs9894429" 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289', 'rs13289810', 'rs1375164', 'rs1393350', 'rs13289810', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1426654', 'rs1448484', 'rs1597196', 'rs1724630', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1800407',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758",

52 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs2594935', 'rs2733832', 'rs3768056', 'rs3794606', 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241', 'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471",
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs885479', 'rs895828', 'rs895829', 'rs9894429'] 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289', 'rs13289810', 'rs1375164', 'rs1393350', 'rs13289810', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1426654', 'rs1448484', 'rs1597196', 'rs1724630', 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805005', 'rs1805006"', 'rs1805009', 'rs1900758',

53 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs2594935', 'rs2733832', 'rs3768056', 'rs3794606', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137',
'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'] | 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',

54 'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127", 'rs13289', 'rs13289810", 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196',

'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289810', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404"',
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'rs1724630', 'rs1800404"', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671", 'rs1900758"',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs1724630', 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671", 'rs1900758",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',

s 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2424984', 'rs2594935', 'rs2733832', 'rs3768056", 'rs2733832', 'rs2835630', 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs4778241', 'rs4932620', 'rs6119471", 'rs642742',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs895829', 'rs916977', 'rs9894429'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819",
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs12913832", 'rs13289', 'rs13289810', 'rs1375164",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16950987", 'rs1800404', 'rs1800407', 'rs1805005',

56 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2594935', 'rs2733832', 'rs3768056', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471', 'rs4778232', 'rs4778241", 'rs4932620'", 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852", 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810", 'rs12913832', 'rs13289', 'rs13289810', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs1597196', 'rs1724630', 'rs1800404', 'rs1800407", 'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",

57 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758',

'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137", 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232', 'rs4778241", 'rs4932620', 'rs4778138', 'rs4778232', 'rs4778241'", 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760", 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429" | 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232", 'rs12203592'", 'rs12821256", 'rs12896399',

58 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810", 'rs12913832', 'rs13289', 'rs13289810', 'rs1375164',

'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

'rs1900758', 'rs2036213', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935',

'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006"', 'rs1805009', 'rs1900758',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
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'rs2733832', 'rs3768056', 'rs3794606', 'rs3935591',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'

'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232'", 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs15697196', 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404"',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

59 'rs1900758', 'rs2036213', 'rs2238289', 'rs2240203', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2733832'", 'rs28777', 'rs3768056', 'rs3794606', 'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591",
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rsd778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs895829', 'rs916977', 'rs9894429" 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',
'rs1597196', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404"',
'rs1805005', 'rs1805006", 'rs1805009', 'rs183671", 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

60 'rs1900758', 'rs2036213', 'rs2238289', 'rs2240203', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2733832'", 'rs28777', 'rs3212345', 'rs3768056', 'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591",
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164", 'rs1393350', 'rs1426654"', 'rs1448484',
'rs1597196', 'rs1724630", 'rs1800404', 'rs1800407", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

61 'rs1900758', 'rs2036213', 'rs2238289', 'rs2240203', 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',

'rs2378249', 'rs2402130'", 'rs2424984', 'rs2594935', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs2733832', 'rs2835630", 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778232'", 'rs4778241', 'rs4932620', 'rs6119471", 'rs4778241'", 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828",
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs895829', 'rs916977', 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

62 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',

'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs1724630", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2036213', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',

'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
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'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742'", 'rs6497271', 'rs6510760", 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

'rs2733832', 'rs2835630", 'rs28777', 'rs3212345', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828",
'rs895829', 'rs916977", 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484"',
'rs1597196', 'rs16891982', 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2036213', 'rs2070959',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164", 'rs1393350', 'rs1426654"', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',

83 | 152238289, 152240203, 152378249, rs2402130", 'r$2240203', 'rs2378249', 'rs2402130, 'rs2424984",
'r$2424984", 'rs2594935', 'rs2733832', 'rs28777", 'rs2594935', 'rs2733832', 52835630, 'rs28777', 'rs3212345',
'r$3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778137, 'rs4778138', 'rs4778232', 'rs4778241", 'rs4778232', 'rs4778241", 'rs4932620", 'rs4959270,
'rs4932620, 'rs6119471", 'rs642742', 'rs6497271", 'rs6119471", 'rs642742', 'rs6497271", 'rs683, 'rs7170852",
'r$6510760', 'rs683', 'rs7170852", 'rs7170989', 'rs7494942", | 'rs7170989', 'rs7494942", 'rs7948623', 'rs8039195',
'rs7948623', 'rs885479', 'rs895828", 'rs895829', 'rs916977", | 'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429]
'r$9894429']

[rs1037208', 'rs10424065', rs1042602', 'rs10756819/, [rs1037208', 'rs10424065', rs1042602', 'rs10756819',
r$10777129', 'rs1110400', 'rs11230664", 'rs1129038", 'r$10777129', 'rs1110400, 'rs11230664", 'rs1129038',
'rs11636232', 'rs12203592", 'rs12821256', 'rs12896399/, 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'r$12913832', 'rs1325127', 'rs13289', 'rs13289810", '$12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164", 'rs1393350', 'rs1426654', 'rs1448484", 'rs1375164", 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs1724630', 'rs1800404", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630/,
'r$1800407", 'rs1805005', 'rs1805006', 'rs1805009", 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006,

g4 | rS183671' 1900758, 152036213, 52070959, 'r$1805009', 'rs1900758', 'rs2070959, 'rs2238289',
'r$2238289', 'rs2240203', 'rs2378249, 'rs2402130", 'r$2240203', 'rs2378249', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2594935', 'rs2733832", 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630), 'rs28777', 'rs3212345',
'r$3212345', 'rs3768056', 'rs3794606, 'rs3935591", 'rs3768056', 'rs3794606', 'rs3935591", 'rs4778137",
'rs4778137", 'rs4778138', 'rs4778232', 'rs4778241", 'rs4778138", 'rs4778232', 'rs4778241", 'rs4932620,
'r$4932620', 'rs4959270", 'rs6119471", 'rs642742!, 'rs4959270", 'rs6119471", 'rs642742', 'rs6497271", 'rs683",
'r$6497271', 'rs6510760", 'rs683', 'rs7170852', 'rs7170989", | 'rs7170852", 'rs7170989', 'rs7494942', 'rs7948623",
'S7494942', 'rs7948623', 'rs885479', 'rs895828", 'rs8039195', 'rs885479', 'rs895828", 'rs895829', 'rs916977",
15895829, 'rs916977', 'rs9894429'] 'r$9894429']

[rs1037208', 'rs10424065', s1042602', 'rs10756819, [rs1037208', 'rs10424065', rs1042602', rs10756819',
r$10777129', 'rs1110400', 'rs11230664", 'rs1129038", rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592", 'rs12821256', 'rs12896399', 's11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'r$12913832', 'rs1325127', 'rs13289', 'rs13289810", 'r$12913832", 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164", 'rs1393350", 'rs 1426654, 'rs1448484", 'rs1375164", 'rs1393350', 'rs1426654', 'rs1448484",
'r$1597196', 'rs16891982', 'rs16950987", 'rs1724630", 'rs1597196', 'rs16891982, 'rs16950987", 'rs1724630/,
'rs1800404", 'rs1800407", 'rs1805005', 'rs1805006", 'rs1800404", 'rs1800407", 'rs1805005', 'rs1805006",

g5 | rS1805009', rs183671' 'rs1900758', 152036213, 'r$1805009', 'rs1900758', 'rs2036213', 'rs2070959,
'r$2070959', 'rs2238289', 'rs2240203', 'rs2378249", 'r$2238289', 'rs2240203', 'rs2378249, 'rs2402130",
'r$2402130', 'rs2424984', 'rs2594935', 'rs2733832", 'rs2424984", 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777",
'rs28777", 'rs3212345', 'rs3768056', 'rs3794606', 'r$3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'r$3935591", 'rs4778137", 'rs4778138", 'rs4778232", 'rs4778137', 'rs4778138", 'rs4778232", 'rs4778241",
'rs4778241", 'rs4932620', 'rs4959270, 'rs6119471", 's4932620', 'rs4959270", 'rs6119471", 'rs642742",
'T$B42742', 'rs6497271', 'rs6510760", 'rs683', 'rs7170852", | 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942",
'rs7170989', 'rs7494942", 'rs7948623', 'rs885479), 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829),
'r$895828', 'rs895829', 'rs916977', 'rs9894429'] $916977', 'rs9894429']

[rs1037208', 'rs10424065', rs1042602', 'rs10756819, [rs1037208', 'rs10424065', s1042602', 'rs10756819,
'r$10777129', 'rs1110400', 'rs11230664", 'rs1129038', r$10777129', 'rs1110400', 'rs11230664', 'rs1129038',
66 | s11636232', 'rs12203592', 'rs12821256', 'rs12896399), 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',

'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
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'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591", 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429"

'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778241'", 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429'

67

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630",
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232", 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760", 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

TABLE S9: SNP SELECTION BY RFE AND X? — EYE 3.3 CLASSES

'rs6119471', 'rs7948623']

SNPs RFE X2

2 ['rs1129038', 'rs1448484'] ['rs1129038', 'rs12913832']

3 ['rs1129038', 'rs1448484', 'rs6119471'] ['rs1129038', 'rs12913832', 'rs1426654']

4 ['rs1129038', 'rs12913832'", 'rs1448484', 'rs6119471'] ['rs1129038', 'rs11636232', 'rs12913832', 'rs1426654']

5 [rs1129038', 'rs12913832'", 'rs1448484', 'rs6119471", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",
'rs7948623'] 'rs1426654']

6 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs6119471', 'rs7948623'] 'rs1426654', 'rs895829']

7 ['rs11230664', 'rs1129038'", 'rs12913832', 'rs1448484', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1800407', 'rs6119471", 'rs7948623'] 'rs1426654', 'rs16950987', 'rs895829']

8 ['rs11230664', 'rs1129038', 'rs12203592', 'rs12913832', ['rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164",
'rs1448484', 'rs1800407", 'rs6119471', 'rs7948623'] 'rs1426654', 'rs16950987', 'rs2240203', 'rs895829']
['rs11230664', 'rs1129038', 'rs12203592', 'rs12913832', ['rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164",

0 'rs1426654', 'rs1448484', 'rs1800407', 'rs6119471', 'rs1426654', 'rs16950987', 'rs2240203', 'rs8039195',
'rs7948623'] 'rs895829']

['rs1110400', 'rs11230664", 'rs1129038', 'rs12203592', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
10 'rs12913832', 'rs1426654', 'rs1448484', 'rs1800407", 'rs1426654', 'rs16950987", 'rs2240203', 'rs3794606',

'rs8039195', 'rs895829']
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['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592',

['rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164",

11 'rs12913832', 'rs1426654', 'rs1448484', 'rs1800407', 'rs1426654', 'rs16950987', 'rs2240203', 'rs3794606',
'rs3794606', 'rs6119471', 'rs7948623'] 'rs4778232', 'rs8039195', 'rs895829']

['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164"',

12 'rs12913832', 'rs1375164', 'rs1426654"', 'rs1448484', 'rs1426654', 'rs16950987', 'rs2238289', 'rs2240203',
'rs1800407', 'rs3794606', 'rs6119471', 'rs7948623'] 'rs3794606', 'rs4778232', 'rs8039195', 'rs895829')
['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

13 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1426654', 'rs1597196', 'rs16950987', 'rs2238289',
'rs1800407', 'rs1805006", 'rs3794606', 'rs6119471', 'rs2240203', 'rs3794606', 'rs4778232'", 'rs8039195',
'rs7948623' 'rs895829']

['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

14 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800407', 'rs1805006', 'rs3794606', 'rs3935591', 'rs2238289', 'rs2240203', 'rs3794606', 'rs4778232',
'rs6119471'", 'rs7948623"] 'rs8039195', 'rs895829']

['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

15 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1800407', 'rs1805006', 'rs3794606', 'rs3935591", 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs6119471', 'rs7170852', 'rs7948623'] 'rs4778232', 'rs8039195', 'rs895829']

['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

16 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1800407', 'rs1805006", 'rs2240203', 'rs3794606', 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs3935591', 'rs6119471', 'rs7170852', 'rs7948623'] 'rs4778232', 'rs6497271', 'rs8039195', 'rs895829']
['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',

17 'rs16950987', 'rs1800407', 'rs1805006', 'rs2240203', 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs3794606', 'rs3935591", 'rs6119471', 'rs7170852', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs7948623' 'rs895829']

['rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

18 'rs16950987', 'rs1800407', 'rs1805006', 'rs2240203', 'rs1597196', 'rs16950987", 'rs2238289', 'rs2240203',
'rs3794606', 'rs3935591", 'rs6119471', 'rs7170852', 'rs3794606', 'rs4778232', 'rs6119471', 'rs6497271',
'rs7948623', 'rs916977'] 'rs8039195', 'rs895829']

['rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

19 'rs1448484', 'rs16950987', 'rs1800407"', 'rs1805006', 'rs1597196', 'rs16950987", 'rs2238289', 'rs2240203',
'rs2240203', 'rs3794606', 'rs3935591', 'rs6119471", 'rs2594935', 'rs3794606', 'rs4778232', 'rs6119471",
'rs7170852'", 'rs7948623', 'rs916977'] 'rs6497271", 'rs8039195', 'rs895829']

['rs1110400', 'rs11230664', 'rs1129038', 'rs11636232, ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

20 'rs1448484', 'rs16950987', 'rs1800407"', 'rs1805006', 'rs1597196', 'rs16950987', 'rs1900758", 'rs2238289',
'rs2240203', 'rs3794606', 'rs3935591", 'rs6119471", 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs6510760', 'rs7170852', 'rs7948623', 'rs916977'] 'rs6119471', 'rs6497271'", 'rs8039195', 'rs895829"]
['rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs13289', 'rs1375164', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

21 'rs1426654', 'rs1448484', 'rs16950987', 'rs1800407', 'rs1597196', 'rs16950987", 'rs1900758', 'rs2238289',
'rs1805006', 'rs2240203', 'rs3794606', 'rs3935591", 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs6119471', 'rs6510760", 'rs7170852', 'rs7948623', 'rs6119471', 'rs6497271', 'rs8039195', 'rs895828', 'rs895829"]
'rs916977']

['rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', ['rs10777129', 'rs11230664"', 'rs1129038', 'rs11636232',

22 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

'rs1393350', 'rs1426654", 'rs1448484', 'rs16950987",
'rs1800407', 'rs1805006', 'rs2240203', 'rs3794606',

'rs1597196', 'rs16950987', 'rs1900758", 'rs2238289',
'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
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'rs3935591', 'rs6119471', 'rs6510760', 'rs7170852',
'rs7948623', 'rs916977']

'rs6119471', 'rs6497271', 'rs7170989', 'rs8039195',
'rs895828', 'rs895829']

['rs1037208', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232'", 'rs12203592', 'rs12913832', 'rs13289',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484"',

['rs1037208', 'rs10777129', 'rs11230664", 'rs1129038",
'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16950987", 'rs1900758',

23 'rs16950987', 'rs1800407', 'rs1805006', 'rs2240203', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs3794606', 'rs3935591", 'rs6119471', 'rs6510760', 'rs4778232', 'rs6119471', 'rs6497271", 'rs7170989',
'rs7170852'", 'rs7948623', 'rs916977'] 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12913832', 'rs13289', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

24 'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs16950987', 'rs1800407', 'rs1805006', 'rs2240203', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778241', 'rs6119471', 'rs3794606', 'rs4778232', 'rs6119471', 'rs6497271",
'rs6510760', 'rs7170852', 'rs7948623', 'rs916977'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs1037208', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664", 'rs1129038",
'rs11636232', 'rs12203592', 'rs12913832', 'rs13289', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

25 'rs16950987', 'rs1800407', 'rs1805006', 'rs2240203', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778241', 'rs6119471", 'rs3794606', 'rs4778232', 'rs6119471', 'rs642742',
'rs642742', 'rs6510760', 'rs7170852', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829"]
'rs916977']

['rs1037208', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12913832', 'rs13289', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

26 'rs16950987', 'rs1724630', 'rs1800407', 'rs1805006', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs2240203', 'rs3794606', 'rs3935591', 'rs4778241', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6119471', 'rs642742', 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs7948623', 'rs916977'] 'rs895829']

['rs1037208', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11636232', 'rs12203592', 'rs12913832', 'rs13289', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

27 'rs16950987', 'rs1724630', 'rs1800407", 'rs1805006', 'rs1800404', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2240203', 'rs3794606"', 'rs3935591', 'rs4778241", 'rs2594935', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6119471'", 'rs642742', 'rs6510760', 'rs7170852', 'rs6119471", 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs895828', 'rs916977'] 'rs8039195', 'rs895828", 'rs895829']

['rs1037208', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11636232', 'rs12203592', 'rs12913832', 'rs13289', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

28 'rs16950987', 'rs1724630', 'rs1800407", 'rs1805006', 'rs1800404', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2240203', 'rs2424984', 'rs3794606', 'rs3935591", 'rs2424984", 'rs2594935', 'rs3794606', 'rs4778232',
'rs4778241', 'rs6119471', 'rs642742', 'rs6510760', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170852'", 'rs7948623', 'rs895828', 'rs916977'] 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']
['rs1037208', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11636232', 'rs12203592', 'rs12913832', 'rs13289', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16950987',

29 'rs16950987', 'rs1724630', 'rs1800407", 'rs1805005', 'rs1800404', 'rs1900758", 'rs2238289', 'rs2240203',
'rs1805006', 'rs2240203', 'rs2424984', 'rs3794606', 'rs2424984', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3935591", 'rs4778241', 'rs6119471', 'rs642742', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7948623', 'rs895828', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
'rs916977']

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs1129038', 'rs11636232'", 'rs12203592', 'rs12913832',
30 'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

'rs1448484', 'rs16950987", 'rs1724630'", 'rs1800407",
'rs1805005', 'rs1805006', 'rs2240203', 'rs2424984",
'rs3794606', 'rs3935591", 'rs4778241", 'rs6119471',

'rs16950987", 'rs1800404', 'rs1900758', 'rs2238289',
'rs2240203', 'rs2424984', 'rs2594935', 'rs3794606',
'rs4778232', 'rs4932620', 'rs6119471", 'rs642742',
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'rs642742', 'rs6510760', 'rs7170852', 'rs7948623',
'rs895828', 'rs916977']

'rs6497271'", 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs895829']

['rs1037208', 'rs10777129'", 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',
'rs13289', 'rs1375164", 'rs1393350', 'rs1426654',
'rs1448484', 'rs16950987", 'rs1724630', 'rs1800407',

['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',
'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16950987", 'rs1800404', 'rs1805005', 'rs1900758',

3 'rs1805005', 'rs1805006", 'rs2240203', 'rs2424984', 'rs2238289', 'rs2240203', 'rs2424984', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778241', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471',
'rs6119471', 'rs642742', 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479',
'rs7948623', 'rs895828', 'rs916977'] 'rs895828', 'rs895829']

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664", ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs1129038', 'rs11636232'", 'rs12203592', 'rs12913832',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',

32 'rs1448484', 'rs16950987', 'rs1724630', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1805005', 'rs1900758',
'rs1805005', 'rs1805006", 'rs2240203', 'rs2424984', 'rs2238289', 'rs2240203', 'rs2424984', 'rs2594935',
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs3794606', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778241', 'rs6119471', 'rs642742', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7170852', 'rs7948623', 'rs895828', 'rs916977'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',
'rs1448484', 'rs16950987', 'rs1724630', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1805005', 'rs1900758',

33 'rs1805005', 'rs1805006", 'rs2240203', 'rs2424984', 'rs2238289', 'rs2240203', 'rs2424984', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs3212345', 'rs3794606"', 'rs4778138', 'rs4778232',
'rs4778241', 'rs6119471', 'rs642742', 'rs6510760', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs7170852', 'rs7948623', 'rs895828', 'rs895829', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
'rs916977']

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs13289', 'rs1375164"', 'rs1393350", 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs16950987', 'rs1724630', 'rs1800407', 'rs1597196', 'rs16950987', 'rs1800404', 'rs1805005',

34 'rs1805005', 'rs1805006', 'rs2240203', 'rs2424984', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2424984',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778138',
'rs4778241', 'rs6119471', 'rs642742', 'rs6497271", 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6510760', 'rs7170852', 'rs7948623', 'rs895828', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977'] 'rs895829']

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

35 'rs1800407', 'rs1805005', 'rs1805006', 'rs2240203', 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2424984', 'rs3794606', 'rs3935591', 'rs4778138', 'rs2424984', 'rs2594935', 'rs3212345', 'rs3794606',
'rs4778232', 'rs4778241', 'rs6119471', 'rs642742', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6497271', 'rs6510760", 'rs7170852', 'rs7948623', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479',
'rs895828', 'rs895829', 'rs916977'"] 'rs895828', 'rs895829']

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1325127', 'rs13289', 'rs1375164", 'rs1393350', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',

'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

36 'rs1800407', 'rs1805005', 'rs1805006', 'rs2240203', 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2424984', 'rs2733832', 'rs3794606', 'rs3935591", 'rs2424984", 'rs2594935', 'rs3212345', 'rs3794606',
'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471", 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620',
'rs642742', 'rs6497271', 'rs6510760", 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs895828', 'rs895829', 'rs916977'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs1037208', 'rs10777129'", 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',

37 'rs1129038', 'rs11636232'", 'rs12203592', 'rs12913832', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',

'rs1325127', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630',

'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196", 'rs16950987", 'rs1800404',
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'rs1800407', 'rs1805005', 'rs1805006', 'rs2240203",
'rs2424984', 'rs2733832', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4778241'", 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852',

'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977']

'rs1805005', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2424984', 'rs2594935', 'rs3212345', 'rs3794606',
'rs3935591', 'rs4778138', 'rs4778232', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs7170852",
'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',
'rs1325127", 'rs13289', 'rs1375164", 'rs1393350',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630',
'rs1800407', 'rs1805005', 'rs1805006', 'rs2240203',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',

38 | \s2424984" 52733832 'rs3768056', 'rs3794606" 'rs2424984", 'rs2594935', 'rs2733832', 'rs3212345',
'rs3935591", 'rs4778138', 'rs4778232, 'rs4778241", 'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232!,
'rs6119471', 'rs642742", 'rs6497271', 'rs6510760", 'rs4932620', 'rs6119471", 'rs642742", 'rs6497271",
'rs7170852', 'rs7948623', 'rs885479), 'rs895828', 'rs7170852', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828,
'rs895829', 'rs916977"] 'rs8958291]

[rs1037208', 'rs10777129', rs1110400', rs11230664, [rs1037208', 'rs10424065', 'rs1042602', rs10777129),
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832", 'rs11230664", 'rs1129038", 'rs11636232, 'rs12203592",
'rs1325127', 'rs13289, 'rs1375164", 'rs1393350, 'rs12821256', 'rs12913832', 'rs1375164", 'rs1426654',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630", 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404",
g9 | TS1800407' 'rs1805005', 'rs1805008', 52240203, 'rs1805005', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2424984', 'rs2733832, 'rs3768056', 'rs3794606', 'rs2240203', 'rs2424984', 'rs2594935', 'rs2733832!,
'rs3935591", 'rs4778138', 'rs4778232, 'rs4778241", 'rs3212345', 'rs3794606', 'rs3935591", 'rs4778138',
'rs4932620', 'rs6119471", 'rs642742", 'rs6497271", 'rs4778232', 'rs4932620, 'rs6119471", 'rs642742",
'rs6510760', 'rs7170852', 'rs7948623', 'rs885479', 'rs6497271', 'rs7170852', 'rs7170989', 'rs8039195',
'rs895828', 'rs895829', 'rs916977'] 'rs885479', 'rs895828', 'rs895829']
[rs1037208', 'rs10777129', rs1110400', rs11230664, [rs1037208', 'rs10424065', 'rs1042602', rs10777129),
'rs1129038', 'rs11636232', 'rs12203592, 'rs12913832', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs1325127', 'rs13289, 'rs1375164", 'rs1393350, 'rs12821256', 'rs12913832', 'rs1375164", 'rs1426654',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630", 'rs1448484", 'rs1597196', 'rs16950987", 'rs1800404",

40 | 751800407', 'rs1805005' 'rs1805006", 'rs2240203", 'rs1805005', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2378249', 'rs2424984', 'rs2733832, 'rs3768056', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232,, 'rs2733832, 'rs3212345', 'rs3794606', 'rs3935591',
'rs4778241', 'rs4932620', 'rs6119471", 'rs642742", 'rs4778138', 'rs4778232, 'rs4932620', 'rs6119471",
'rs6497271', 'rs6510760', 'rs7170852', 'rs7948623', 'rs642742', 'rs6497271', 'rs7170852", 'rs7170989",
'rs885479', 'rs895828', 'rs895829', 'rs916977'] 'rs8039195', 'rs885479', 'rs895828", 'rs895829']
[rs1037208', 'rs10777129', rs1110400', rs11230664, [rs1037208', 'rs10424065', 'rs1042602", rs10777129),
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832", 'rs11230664", 'rs1129038", 'rs11636232, 'rs12203592",
'rs1325127', 'rs13289, 'rs1375164", 'rs1393350, 'rs12821256', 'rs12913832', 'rs1375164", 'rs1426654',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630", 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',

41 | r51800407', 'rs1805005' 'rs1805006', ‘rs183671", 'rs1805005', 'rs1805006', 'rs1900758', 'rs2070959',
'rs2240203', 'rs2378249', 'rs2424984', 'rs2733832,, 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3768056', 'rs3794606', 'rs3935591", 'rs4778138/, 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471", 'rs3935591", 'rs4778138", 'rs4778232', 'rs4932620',
'rs642742', 'rs6497271', 'rs6510760", 'rs7170852", 'rs6119471", 'rs642742', 'rs6497271', 'rs7170852,,
'rs7948623', 'rs885479', 'rs895828, 'rs895829', rs916977' | 'rs7170989', 'rs8039195', 'rs885479', 'rs895828", 'rs895829']
[rs1037208', 'rs10777129', rs1110400', rs11230664, [rs1037208', 'rs10424065', 'rs1042602', rs10777129),
'rs1129038', 'rs11636232', 'rs12203592", 'rs12913832', 'rs11230664", 'rs1129038", 'rs11636232, 'rs12203592",
'rs1325127', 'rs13289', 'rs1375164", 'rs1393350", 'rs12821256', 'rs12913832", 'rs1375164', 'rs1426654',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630, 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs183671", 'rs1805005', 'rs1805006', 'rs1900758", 'rs2070959",

42 | 'rs2240203 'rs2378249, 'rs2424984', 'rs2733832,, 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3768056', 'rs3794606', 'rs3935591", 'rs4778138), 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs4778232, 'rs4778241", 'rs4932620', 'rs6119471", 'rs3935591", 'rs4778138", 'rs4778232', 'rs4932620',
'rs642742', 'rs6497271', 'rs6510760", 'rs7170852", 'rs6119471", 'rs642742", 'rs6497271', 'rs7170852",
'rs7170989', 'rs7948623, 'rs885479', rs895828, 'rs7170989, 'rs7494942', 'rs8039195', 'rs885479', 'rs895828,
'rs895829', 'rs916977] 'rs895829]]

43 | [rs1037208', rs10777129', rs1110400', rs11230664", [rs1037208', 'rs10424065', 'rs1042602", rs10756819',

'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',

'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
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'rs1325127', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006',
'rs183671', 'rs2240203', 'rs2378249', 'rs2424984',
'rs2733832'", 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4778241", 'rs4932620',
'rs6119471'", 'rs642742', 'rs6497271', 'rs6510760',
'rs7170852', 'rs7170989', 'rs7948623', 'rs885479',
'rs895828', 'rs895829', 'rs916977'"]

'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800404', 'rs1805005', 'rs1805006', 'rs1900758',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829']

['rs1037208', 'rs10777129'", 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289",
'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006',

44 'rs183671", 'rs2240203', 'rs2378249', 'rs2424984', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2733832', 'rs3768056', 'rs3794606', 'rs3935591", 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs4778138', 'rs4778232', 'rs4778241'", 'rs4932620', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760", 'rs4778232'", 'rs4932620', 'rs6119471', 'rs642742',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs6497271', 'rs7170852", 'rs7170989', 'rs7494942',
'rs885479', 'rs895828', 'rs895829', 'rs916977'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs1037208', 'rs10777129'", 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819",
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16950987', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006',

45 'rs1805006', 'rs183671', 'rs2240203', 'rs2378249', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2424984', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241", 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271', 'rs4778232', 'rs4932620', 'rs6119471", 'rs642742',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs6497271', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977"1 | 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs9894429']
['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1393350', 'rs1426654', 'rs1448484', 'rs16950987", 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1724630', 'rs1800404', 'rs1800407", 'rs1805005', 'rs16950987", 'rs1800404', 'rs1805005', 'rs1805006',

46 'rs1805006', 'rs183671", 'rs2238289', 'rs2240203', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2424984', 'rs2733832', 'rs3768056", 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778241', 'rs4932620', 'rs6119471", 'rs642742', 'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471",
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977'] 'rs9894429']

['rs1037208', 'rs10777129'", 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs1325127', 'rs13289', 'rs13289810'", 'rs1375164", 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289,
'rs1393350', 'rs1426654", 'rs1448484', 'rs16950987', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006',

47 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs1805009', 'rs1900758'", 'rs2070959', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138", 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471", 'rs4778138', 'rs4778232'", 'rs4778241", 'rs4932620',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6119471'", 'rs642742', 'rs6497271', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828",
'rs895828', 'rs895829', 'rs916977'] 'rs895829', 'rs9894429']

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',

48 'rs1129038', 'rs11636232', 'rs12203592', 'rs12913832', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs1325127', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs16950987',

'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196",
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'rs1724630', 'rs1800404"', 'rs1800407', 'rs1805005',
'rs1805006', 'rs183671', 'rs1900758', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2424984', 'rs2733832',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760',
'rs7170852", 'rs7170989', 'rs7494942', 'rs7948623',
'rs885479', 'rs895828', 'rs895829', 'rs916977']

'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832'", 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429'

['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006', 'rs183671", 'rs1900758',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289,
'rs13289810', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1597196', 'rs16950987', 'rs1800404', 'rs1805005',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

49 'rs2238289', 'rs2240203', 'rs2378249', 'rs2424984", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2733832', 'rs3768056', 'rs3794606', 'rs3935591", 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241", 'rs3935591', 'rs4778138', 'rs4778232'", 'rs4778241",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271", 'rs4932620', 'rs6119471'", 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977"] | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10777129'", 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484', 'rs13289', 'rs13289810', 'rs1375164', 'rs1426654",
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407", 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404",
'rs1805005', 'rs1805006', 'rs183671", 'rs1900758', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758',

50 'rs2238289', 'rs2240203', 'rs2378249', 'rs2424984', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2594935', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs4778241'", 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760', 'rs7170852'", 'rs7170989', 'rs6497271', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs895829', 'rs916977'] 'rs9894429'

['rs1037208', 'rs10777129'", 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12896399", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832, 'rs1325127',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs13289', 'rs13289810', 'rs1375164', 'rs1426654',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407", 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',
'rs1805005', 'rs1805006', 'rs183671", 'rs1900758", 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758",

51 'rs2238289', 'rs2240203', 'rs2378249', 'rs2424984", 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2594935', 'rs2733832', 'rs3212345', 'rs3768056", 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138", 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471', 'rs4778232', 'rs4778241', 'rs4932620'", 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895828', 'rs895829', 'rs916977'] 'rs916977", 'rs9894429']
['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664", ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127',
'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654', 'rs13289', 'rs13289810', 'rs1375164', 'rs1426654",
'rs1448484', 'rs16950987", 'rs1724630'", 'rs1800404', 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs183671", 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758',

52 'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',

'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3768056', 'rs3794606", 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4778241", 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623',
'rs885479', 'rs895828', 'rs895829', 'rs916977']

'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630",
'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232', 'rs4778241'", 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429']
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['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289',
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654',
'rs1448484', 'rs1597196', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12913832', 'rs1325127',
'rs13289', 'rs13289810', 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',
'rs1805005', 'rs1805006", 'rs1805009', 'rs1900758",

53 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3212345', 'rs3794606"', 'rs3935591', 'rs4778137',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977'] | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654', 'rs13289', 'rs13289810', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16950987', 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758',

54 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742', 'rs4959270", 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
'rs895829', 'rs916977']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127',
'rs13289', 'rs13289810', 'rs1375164', 'rs1393350', 'rs13289', 'rs13289810', 'rs1375164', 'rs1426654',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987"', 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',
'rs1724630', 'rs1800404"', 'rs1800407', 'rs1805005', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

55 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2240203', 'rs2378249', 'rs2424984', 'rs2594935', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2733832'", 'rs3212345', 'rs3768056', 'rs3794606', 'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591",
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rsd4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs895828', 'rs895829', 'rs916977'"] 'rs9894429'

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164', 'rs13289', 'rs13289810', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

56 'rs1805005', 'rs1805006', 'rs183671', 'rs1900758', 'rs1805009', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2594935', 'rs2733832', 'rs3212345', 'rs3768056', 'rs2733832', 'rs2835630', 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270', 'rs4778241'", 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs885479', 'rs895828', 'rs895829', 'rs916977'] 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',

57 'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',

'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810'", 'rs1375164",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",

'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
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'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006", 'rs183671", 'rs1900758"',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4778241", 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977"]

'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984"',
'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471'", 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977", 'rs9894429'

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs183671", 'rs1900758",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164"',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

58 'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2378249', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778137', 'rs4778138', 'rs4778232", 'rs4778241", 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4932620', 'rs4959270', 'rs6119471', 'rs642742', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271", 'rs683',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7170989', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
'rs895829', 'rs916977']

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592'", 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164"', 'rs1325127', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1426654', 'rs1448484", 'rs1597196', 'rs16891982',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

59 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2240203', 'rs2378249', 'rs2424984', 'rs2594935', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs2733832', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137",
'rs3935591", 'rs4778137", 'rs4778138', 'rs4778232', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471", 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271", 'rs683',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs8039195', 'rs885479', 'rs895828", 'rs895829', 'rs916977",
'rs895828', 'rs895829', 'rs916977'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164", 'rs1325127', 'rs13289', 'rs13289810', 'rs1375164",
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

60 'rs1900758", 'rs2036213', 'rs2070959', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2240203', 'rs2378249', 'rs2424984', 'rs2594935', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777"',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3794606", 'rs3935591', 'rs4778137",
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs4778138', 'rs4778232'", 'rs4778241', 'rs4932620',
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270', 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271", 'rs683',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760", 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs885479', 'rs895828", 'rs895829', 'rs916977'] 'rs9894429"

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
61 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256", 'rs12913832',

'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",

'rs1325127', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
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'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2424984', 'rs2594935',
'rs2733832'", 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471'", 'rs642742', 'rs6497271', 'rs6510760',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623',

'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']

'rs1805005', 'rs1805006"', 'rs1805009', 'rs1900758',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs3935591',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4932620', 'rs4959270", 'rs6119471", 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671", 'rs1900758', 'rs2036213', 'rs2070959',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203",

62 'rs2238289', 'rs2240203', 'rs2378249', 'rs2424984", 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs2733832', 'rs2835630", 'rs28777", 'rs3212345', 'rs3794606',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137", 'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs4959270', 'rs6119471", 'rs642742', 'rs6497271', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828",
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', | 'rs895829', 'rs916977', 'rs9894429']

'rs9894429']

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664"', 'rs1129038', 'rs11636232", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs16891982'", 'rs16950987', 'rs1724630', 'rs1800404", 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

63 'rs183671'", 'rs1900758', 'rs2036213', 'rs2070959', 'rs1805009', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778137', 'rs4778138', 'rs4778232", 'rs4778241", 'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270",
'rs4932620', 'rs4959270", 'rs6119471'", 'rs642742', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429"
'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664"', 'rs1129038', 'rs11636232", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

64 'rs183671", 'rs1900758', 'rs2036213', 'rs2070959', 'rs1805009', 'rs1900758", 'rs2036213', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777",
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3212345', 'rs3794606", 'rs3935591', 'rs4778137",
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778138', 'rs4778232'", 'rs4778241'", 'rs4932620',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271", 'rs683',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs9894429'

65 ['rs1037208", 'rs10424065', 'rs1042602', 'rs10756819", ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
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'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs15697196', 'rs16891982', 'rs16950987', 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671", 'rs1900758'", 'rs2036213",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760",
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'

'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164", 'rs1393350', 'rs1426654"', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758'", 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs3935591',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671", 'rs1900758', 'rs2036213',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671", 'rs1900758', 'rs2036213',

'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

66 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs2835630", 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs642742', 'rs6497271', 'rs683', 'rs7170852'", 'rs7170989',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs895829', 'rs916977', 'rs9894429'

'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810", 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006"',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
67 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'

TABLE S10: SNP SELECTION BY RFE AND X? — EYE 4 CLASSES

SNPs RFE X2
2 ['rs11230664', 'rs1129038'] ['rs1129038', 'rs12913832"]
3 ['rs11230664', 'rs1129038', 'rs6497271"] ['rs1129038', 'rs11636232", 'rs12913832]
4 ['rs11230664', 'rs1129038', 'rs12913832', 'rs6497271'] ['rs1129038', 'rs11636232', 'rs12913832', 'rs1426654']
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['rs11230664', 'rs1129038', 'rs12913832', 'rs6119471',

['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",

3 'rs6497271" 'rs1426654"]

6 ['rs11230664", 'rs1129038', 'rs12913832', 'rs2402130", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs6119471', 'rs6497271" 'rs1426654', 'rs16950987']

7 ['rs11230664", 'rs1129038', 'rs12913832', 'rs1800407", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs2402130', 'rs6119471', 'rs6497271" 'rs1426654', 'rs16950987", 'rs895829'

8 ['rs11230664", 'rs1129038', 'rs12913832', 'rs1800407", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs2402130', 'rs6119471', 'rs6497271', 'rs7948623"] 'rs1426654', 'rs16950987", 'rs2240203', 'rs895829']
['rs11230664", 'rs1129038', 'rs12913832', 'rs1800407", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

9 'rs2402130', 'rs6119471', 'rs6497271', 'rs6510760', 'rs1426654", 'rs16950987', 'rs2240203', 'rs3794606',
'rs7948623'] 'rs895829']

['rs11230664', 'rs1129038', 'rs12913832', 'rs1800407', ['rs1129038", 'rs11636232'", 'rs12913832', 'rs1375164",

10 'rs2402130', 'rs6119471', 'rs6497271', 'rs6510760', 'rs1426654', 'rs1597196', 'rs16950987', 'rs2240203',
'rs7494942', 'rs7948623"] 'rs3794606', 'rs895829'"

['rs11230664", 'rs1129038', 'rs12913832', 'rs1800407", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

1 'rs1805006', 'rs2402130", 'rs6119471', 'rs6497271', 'rs1426654', 'rs1597196', 'rs16950987', 'rs2240203',
'rs6510760', 'rs7494942', 'rs7948623'] 'rs3794606', 'rs4778232'", 'rs895829']

['rs11230664", 'rs1129038', 'rs12913832', 'rs1426654', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",

12 'rs1800407', 'rs1805006', 'rs2402130', 'rs6119471', 'rs1426654"', 'rs1597196', 'rs16950987', 'rs2238289',
'rs6497271', 'rs6510760", 'rs7494942'", 'rs7948623'] 'rs2240203', 'rs3794606', 'rs4778232', 'rs895829')
['rs11230664', 'rs1129038', 'rs12821256", 'rs12913832', ['rs1129038", 'rs11636232', 'rs12913832', 'rs1375164"',

13 'rs1426654', 'rs1800407', 'rs1805006', 'rs2402130', 'rs1426654', 'rs1597196', 'rs16950987', 'rs2238289',
'rs6119471'", 'rs6497271', 'rs6510760', 'rs7494942', 'rs2240203', 'rs3794606', 'rs4778232', 'rs8039195',
'rs7948623'] 'rs895829']

['rs10424065', 'rs11230664", 'rs1129038', 'rs12821256', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

14 'rs12913832', 'rs1426654', 'rs1800407', 'rs1805006"', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16950987',
'rs2402130', 'rs6119471', 'rs6497271', 'rs6510760', 'rs2238289', 'rs2240203', 'rs3794606', 'rs4778232',
'rs7494942', 'rs7948623'] 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

15 'rs12821256', 'rs12913832', 'rs1426654', 'rs1800407", 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16950987',
'rs1805006', 'rs2402130", 'rs6119471', 'rs6497271', 'rs2238289', 'rs2240203', 'rs3794606', 'rs4778232',
'rs6510760', 'rs7494942', 'rs7948623'] 'rs6119471', 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

16 'rs12821256', 'rs12896399', 'rs12913832', 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1800407', 'rs1805006', 'rs2402130', 'rs6119471', 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs6497271'", 'rs6510760", 'rs7494942', 'rs7948623'] 'rs4778232', 'rs6119471', 'rs8039195', 'rs895829')
['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1426654', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',

17 'rs1800407', 'rs1805006', 'rs2238289', 'rs2402130', 'rs16950987", 'rs2238289', 'rs2240203', 'rs3794606',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7494942', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs7948623" 'rs895829']

['rs10424065', 'rs11230664", 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1375164', 'rs1426654"', 'rs1448484', 'rs1597196',

18 'rs1426654', 'rs1800407', 'rs1805006', 'rs2238289', 'rs16950987", 'rs2238289', 'rs2240203', 'rs2594935',
'rs2402130', 'rs6119471', 'rs6497271', 'rs6510760', 'rs3794606', 'rs4778232', 'rs6119471", 'rs6497271",
'rs7494942', 'rs7948623'] 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12203592', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1375164', 'rs1426654"', 'rs1448484', 'rs1597196',
19 'rs1426654', 'rs1800407', 'rs1805006', 'rs2238289', 'rs16950987", 'rs1900758', 'rs2238289', 'rs2240203',

'rs2402130', 'rs4778138', 'rs6119471', 'rs6497271',
'rs6510760', 'rs7494942', 'rs7948623']

'rs2594935', 'rs3794606', 'rs4778232", 'rs6119471',
'rs6497271", 'rs8039195', 'rs895829']
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['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',

['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

20 'rs1375164', 'rs1426654"', 'rs1800407', 'rs1805006', 'rs16950987", 'rs1900758', 'rs2238289', 'rs2240203',
'rs2238289', 'rs2402130', 'rs4778138', 'rs6119471", 'rs2594935', 'rs3794606', 'rs4778232', 'rs6119471",
'rs6497271'", 'rs6510760", 'rs7494942', 'rs7948623'] 'rs6497271', 'rs8039195', 'rs895828', 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs10777129', 'rs11230664"', 'rs1129038', 'rs11636232',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

21 'rs12913832', 'rs1375164', 'rs1426654"', 'rs1800407', 'rs1597196', 'rs16950987', 'rs1900758", 'rs2238289',
'rs1805006', 'rs2238289', 'rs2402130', 'rs4778138', 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7494942', 'rs6119471", 'rs6497271', 'rs8039195', 'rs895828', 'rs895829"]
'rs7948623']

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654',

22 'rs12913832', 'rs1375164', 'rs1426654', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1800407', 'rs1805006', 'rs2238289', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs4778138', 'rs6119471', 'rs6497271', 'rs6510760', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs7494942', 'rs7948623'] 'rs895828", 'rs895829']

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

23 'rs12913832', 'rs1375164', 'rs1426654', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1800407', 'rs1805006", 'rs2238289', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs3935591", 'rs4778138', 'rs6119471', 'rs6497271', 'rs4778232', 'rs6119471', 'rs6497271'", 'rs7170989',
'rs6510760', 'rs7494942', 'rs7948623"] 'rs8039195', 'rs895828', 'rs895829']

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654',

24 'rs12913832', 'rs1375164', 'rs1426654', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1800407', 'rs1805006', 'rs2238289', 'rs2402130", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2594935',
'rs3935591", 'rs4778138', 'rs6119471', 'rs6497271', 'rs3794606', 'rs4778232', 'rs6119471', 'rs6497271',
'rs6510760', 'rs683', 'rs7494942', 'rs7948623'] 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

25 'rs12913832', 'rs1375164', 'rs1426654', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1800407', 'rs1805006", 'rs2238289', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2594935',
'rs3935591", 'rs4778138', 'rs6119471', 'rs6497271', 'rs3794606', 'rs4778232', 'rs6119471', 'rs642742',
'rs6510760', 'rs683', 'rs7494942', 'rs7948623', 'rs885479'] 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654',
'rs12913832', 'rs1375164', 'rs1426654', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

26 'rs1724630', 'rs1800407', 'rs1805006', 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2402130', 'rs3935591", 'rs4778138', 'rs6119471", 'rs2594935', 'rs3794606', 'rs4778232', 'rs6119471',
'rs6497271', 'rs6510760', 'rs683', 'rs7494942', 'rs7948623', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828",
'rs885479'] 'rs895829']

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs12913832', 'rs1375164', 'rs1393350", 'rs1426654', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

27 'rs16891982', 'rs1724630', 'rs1800407", 'rs1805006', 'rs1800404"', 'rs1900758', 'rs2238289', 'rs2240203',

'rs2238289', 'rs2402130', 'rs3935591', 'rs4778138", 'rs2402130', 'rs2594935', 'rs3794606', 'rs4778232',
'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs7494942', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs885479" 'rs8039195', 'rs895828', 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12821256', 'rs12913832',
'rs12913832', 'rs1375164', 'rs1393350", 'rs1426654', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',

28 'rs16891982', 'rs1724630', 'rs1800407", 'rs1805006', 'rs16950987", 'rs1800404', 'rs1900758', 'rs2238289',

'rs1900758', 'rs2238289', 'rs2402130', 'rs3935591",
'rs4778138', 'rs6119471', 'rs6497271', 'rs6510760', 'rs683',
'rs7494942', 'rs7948623', 'rs885479']

'rs2240203', 'rs2402130', 'rs2594935', 'rs3794606',
'rs4778232", 'rs6119471", 'rs642742', 'rs6497271",
'rs7170989', 'rs8039195', 'rs895828', 'rs895829']
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['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1375164', 'rs1393350', 'rs1426654',

['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256",
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

29 'rs16891982', 'rs1724630', 'rs1800407", 'rs1805006', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1900758',
'rs1900758', 'rs2238289', 'rs2402130', 'rs3935591", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2594935',
'rs4778138', 'rs4778232', 'rs6119471", 'rs6497271', 'rs3794606", 'rs4778232', 'rs6119471", 'rs642742',
'rs6510760', 'rs683', 'rs7494942', 'rs7948623', 'rs885479'] 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256",
'rs12913832', 'rs1375164', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

30 'rs1448484', 'rs16891982'", 'rs1724630', 'rs1800407', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1900758',
'rs1805006', 'rs1900758', 'rs2238289', 'rs2402130", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3935591', 'rs4778138', 'rs4778232', 'rs6119471", 'rs2594935', 'rs3794606', 'rs4778232', 'rs6119471',
'rs6497271', 'rs6510760', 'rs683', 'rs7494942', 'rs7948623', | 'rs642742', 'rs6497271", 'rs7170989', 'rs8039195', 'rs895828',
'rs885479'] 'rs895829']

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592, 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1375164', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484",

31 'rs1448484', 'rs16891982', 'rs1724630', 'rs1800407', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1900758",
'rs1805006', 'rs1900758', 'rs2238289', 'rs2402130", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3935591", 'rs4778138", 'rs4778232', 'rs6119471", 'rs2594935', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7494942', | 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs885479'] 'rs8039195', 'rs895828", 'rs895829']

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1375164', 'rs1393350", 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

32 'rs1448484', 'rs16891982'", 'rs1724630', 'rs1800407', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1900758",
'rs1805006', 'rs1900758', 'rs2238289', 'rs2402130", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3935591', 'rs4778138', 'rs4778232', 'rs6119471", 'rs2594935', 'rs3794606', 'rs4778138', 'rs4778232',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7494942', | 'rs4932620', 'rs6119471', 'rs642742'", 'rs6497271',
'rs7948623', 'rs885479', 'rs916977'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829'
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1375164', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484",

33 'rs1448484', 'rs16891982', 'rs1724630", 'rs1800407", 'rs1597196', 'rs16950987", 'rs1800404', 'rs1800407",
'rs1805006', 'rs183671', 'rs1900758", 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2402130', 'rs3935591', 'rs4778138', 'rs4778232', 'rs2424984', 'rs2594935', 'rs3794606', 'rs4778138',
'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', | 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7494942', 'rs7948623', 'rs885479', 'rs916977'] 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592, 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256",
'rs12913832', 'rs1375164', 'rs1393350", 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1448484', 'rs16891982', 'rs1724630", 'rs1800407", 'rs1597196', 'rs16950987", 'rs1800404', 'rs1800407",

34 'rs1805005', 'rs1805006', 'rs183671", 'rs1900758", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',

'rs2238289', 'rs2402130', 'rs3935591', 'rs4778138", 'rs2424984', 'rs2594935', 'rs3794606', 'rs4778138',
'rs4778232', 'rs6119471', 'rs6497271'", 'rs6510760", 'rs683', | 'rs4778232', 'rs4932620", 'rs6119471', 'rs642742',
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs916977'] 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256",
'rs12913832', 'rs1375164', 'rs1393350", 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1448484', 'rs16891982'", 'rs1724630', 'rs1800407', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1800407",

35 'rs1805005', 'rs1805006', 'rs183671", 'rs1900758", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',

'rs2238289', 'rs2378249', 'rs2402130', 'rs3935591",
'rs4778138', 'rs4778232', 'rs6119471', 'rs6497271",
'rs6510760', 'rs683', 'rs7170852", 'rs7494942', 'rs7948623',
'rs885479', 'rs916977'"]

'rs2424984', 'rs2594935', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471',
'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479',
'rs895828', 'rs895829']
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['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664", 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832", 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404',

36 'rs1800407', 'rs1805005', 'rs1805006', 'rs183671", 'rs1800407', 'rs1900758", 'rs2238289', 'rs2240203',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3794606',
'rs3935591', 'rs4778138', 'rs4778232', 'rs6119471', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620",
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7494942', 'rs6119471", 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs885479', 'rs916977'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1393350", 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

37 'rs1800407", 'rs1805005', 'rs1805006', 'rs183671', 'rs1800407', 'rs1900758", 'rs2238289', 'rs2240203',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3794606',
'rs3935591', 'rs4778138', 'rs4778232', 'rs4778241', 'rs3935591', 'rs4778138", 'rs4778232', 'rs4932620',
'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742'", 'rs6497271', 'rs7170852',
'rs7494942', 'rs7948623', 'rs885479', 'rs916977'] 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs10424065', 'rs1042602'", 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

38 'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs3935591", 'rs4778138', 'rs4778232', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs4778241', 'rs6119471', 'rs6497271", 'rs6510760', 'rs683', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs7170852'", 'rs7494942', 'rs7948623', 'rs885479', 'rs7170852', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs916977'] 'rs895829']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

39 'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs3935591", 'rs4778138', 'rs4778232', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778241'", 'rs6119471', 'rs642742', 'rs6497271", 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6510760', 'rs683', 'rs7170852", 'rs7494942', 'rs7948623', 'rs6497271'", 'rs7170852', 'rs7170989', 'rs8039195',
'rs885479', 'rs916977'"] 'rs885479', 'rs895828', 'rs895829']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',

40 'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs3935591", 'rs4778138', 'rs4778232', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778241', 'rs6119471', 'rs642742', 'rs6497271', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471',
'rs6510760', 'rs683', 'rs7170852'", 'rs7494942', 'rs7948623', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs885479', 'rs895829', 'rs916977'" 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',

41 'rs1393350', 'rs1426654', 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249',
'rs2402130', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778241', 'rs6119471", 'rs642742', 'rs6497271",

'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289",
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591',
'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
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'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895829', 'rs916977']

'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164"',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982',
'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196", 'rs16950987", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289",

42 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2378249', 'rs2402130', 'rs3935591', 'rs4778138', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778232', 'rs4778241', 'rs6119471', 'rs642742', 'rs4778138', 'rs4778232', 'rs4932620", 'rs6119471',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977'] 'rs9894429']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs16950987', 'rs1724630', 'rs1800407"', 'rs1805005', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',

43 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2240203', 'rs2378249', 'rs2402130', 'rs3935591", 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs4778138', 'rs4778232', 'rs4778241", 'rs6119471', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977'"] 'rs895829', 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654', 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs16950987', 'rs1724630', 'rs1800407', 'rs1805005', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',

44 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs3935591', 'rs4778138", 'rs4778232', 'rs4778241', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs6119471'", 'rs642742', 'rs6497271', 'rs7170852',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828",
'rs885479', 'rs895829', 'rs916977'] 'rs895829', 'rs916977', 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs16950987', 'rs1724630', 'rs1800407", 'rs1805005', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',

45 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs28777', 'rs3935591', 'rs4778138', 'rs4778232', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778241', 'rs6119471', 'rs642742', 'rs6497271", 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs7948623', 'rs885479', 'rs895829', 'rs916977'] 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs10424065', 'rs1042602'", 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs16950987', 'rs1724630', 'rs1800407", 'rs1805005', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',

46 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',

'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130",
'rs2424984', 'rs28777', 'rs3935591", 'rs4778138',
'rs4778232', 'rs4778241", 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760", 'rs683', 'rs7170852", 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895829',
'rs916977']

'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'r$4932620', 'rs4959270', 'rs6119471", 'rs642742!,
'rs6497271", 'rs7170852', 'rs7170989', 'rs7494942",
'rs8039195', 'rs885479, 'rs895828', 'rs895829', 'rs916977',
'$9894429/]
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['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664"', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832", 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196", 'rs16950987", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",

47 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs2424984', 'rs2733832', 'rs28777', 'rs3935591', 'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471", 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977'] 'rs916977', 'rs9894429']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs16950987', 'rs1724630', 'rs1800407", 'rs1805005', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

48 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203",
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2424984', 'rs2733832', 'rs28777', 'rs3935591', 'rs3212345', 'rs3794606", 'rs3935591', 'rs4778138",
'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471", 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828",
'rs895829', 'rs916977", 'rs9894429" 'rs895829', 'rs916977", 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038", 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16950987', 'rs1724630', 'rs1800407", 'rs1805005', 'rs16950987", 'rs1800404', 'rs1800407', 'rs1805005',

49 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs1805006', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2424984', 'rs2733832', 'rs28777', 'rs3935591', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232", 'rs4778241", 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742'", 'rs6497271', 'rs6510760", 'rs683', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271",
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895829', 'rs916977', 'rs9894429'] 'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']
['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12203592, 'rs12821256', 'rs12913832', 'rs13289',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1805006', 'rs1900758", 'rs2070959', 'rs2238289',

50 'rs1900758", 'rs2238289', 'rs2240203', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',

'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4778241', 'rs6119471', 'rs642742', 'rs6497271", 'rs4959270', 'rs6119471'", 'rs642742', 'rs6497271", 'rs683',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', | 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs7948623', 'rs885479', 'rs895829', 'rs916977", 'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429'
'rs9894429']
['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',

51 'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16950987", 'rs1724630', 'rs1800404", 'rs1800407",

'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758", 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471", 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989',

'rs1805005', 'rs1805006', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270", 'rs6119471'", 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
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'rs7494942', 'rs7948623', 'rs885479', 'rs895829',
'rs916977", 'rs9894429']

'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429"

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006', 'rs1900758', 'rs2070959',

52 'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3935591", 'rs4778137", 'rs4778138', 'rs4778232', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rsd778241'", 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977', 'rs9894429' 'rs916977', 'rs9894429']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs16891982', 'rs13289810', 'rs1375164', 'rs1426654', 'rs1448484',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1597196', 'rs16950987", 'rs1724630', 'rs1800404',
'rs1805005', 'rs1805006", 'rs1805009', 'rs183671", 'rs1800407", 'rs1805005', 'rs1805006', 'rs1900758",

53 'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rs3212345', 'rs3794606"', 'rs3935591', 'rs4778138',
'rs4778241', 'rs4932620', 'rs4959270", 'rs6119471', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs895829', 'rs916977", 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs13289810', 'rs1375164', 'rs1426654', 'rs1448484',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404", 'rs1597196', 'rs16950987", 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1900758',

54 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2402130', 'rs2424984', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs28777', 'rs3935591', 'rs4778137", 'rs4778138', 'rs3212345', 'rs3794606', 'rs3935591", 'rs4778137",
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'1 | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

55 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2733832'", 'rs28777', 'rs3935591', 'rs4778137', 'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429' 'rs9894429'

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

56 'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs12896399', 'rs12913832', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',

'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654',
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'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758", 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2733832', 'rs28777', 'rs3768056', 'rs3935591',
'rs4778137', 'rs4778138'", 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270", 'rs6119471", 'rs642742',
'rs6497271', 'rs6510760", 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429']

'rs1448484', 'rs1597196', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758", 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832'", 'rs2835630', 'rs3212345', 'rs3794606',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778241'", 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977', 'rs9894429']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758", 'rs2070959',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654",
'rs1448484', 'rs1597196', 'rs16950987", 'rs1724630",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289",

57 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130", 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2733832', 'rs28777', 'rs3768056', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3935591", 'rs4778137", 'rs4778138', 'rs4778232', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471", 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828",
'rs895828', 'rs895829', 'rs916977', 'rs9894429" 'rs895829', 'rs916977", 'rs9894429']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038", 'rs12203592', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1325127', 'rs13289', 'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654', 'rs13289', 'rs13289810', 'rs1375164', 'rs1393350",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005',

58 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630",
'rs3768056', 'rs3935591", 'rs4778137", 'rs4778138', 'rs3212345', 'rs3794606", 'rs3935591', 'rs4778137',
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs4959270', 'rs6119471'", 'rs642742', 'rs6497271", 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828", 'rs895829', 'rs916977", 'rs9894429" | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038", 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164", 'rs1393350", 'rs13289', 'rs13289810', 'rs1375164', 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

59 'rs1900758", 'rs2070959', 'rs2238289', 'rs2240203', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630",
'rs28777', 'rs3768056', 'rs3935591", 'rs4778137', 'rs3212345', 'rs3768056", 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4778241'", 'rs4932620', 'rs4778137', 'rs4778138'", 'rs4778232', 'rs4778241",
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271", 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', | 'rs6497271'", 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', | 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs9894429'] 'rs9894429']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
60 'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127", 'rs12203592", 'rs12821256', 'rs12896399', 'rs12913832',

'rs13289', 'rs13289810', 'rs1375164', 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671',

'rs13289', 'rs13289810', 'rs1375164', 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758",
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'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130'", 'rs2424984', 'rs2733832',
'rs28777', 'rs3768056', 'rs3794606', 'rs3935591',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
'rs6497271', 'rs6510760'", 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429"

'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977', 'rs9894429']

['rs10424065', 'rs1042602', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1325127",
'rs13289', 'rs13289810', 'rs1375164", 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164", 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758',

61 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203", 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2378249', 'rs2402130', 'rs2424984', 'rs2733832', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs2835630', 'rs3212345', 'rs3768056', 'rs3794606",
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs895828', 'rs895829', 'rs916977", 'rs9894429'] 'rs895829', 'rs916977', 'rs9894429']

['rs10424065', 'rs1042602', 'rs10756819', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs1325127', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404', 'rs16891982', 'rs16950987", 'rs1724630', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

62 'rs183671", 'rs1900758', 'rs2070959', 'rs2238289', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984"', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs2733832', 'rs2835630', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270', 'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942'", 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429" | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810", 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630", 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

63 'rs1805009', 'rs183671", 'rs1900758', 'rs2070959', 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2733832', 'rs28777', 'rs3212345', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137", 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778138', 'rs4778232'", 'rs4778241', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271", 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271', 'rs683',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989'", 'rs7494942', | 'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', | 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs9894429'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
64 'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',

'rs12913832'", 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
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'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671", 'rs1900758', 'rs2036213",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138'", 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270", 'rs6119471", 'rs642742',
'rs6497271', 'rs6510760", 'rs683', 'rs7170852", 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429']

'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs1900758', 'rs2036213', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232'", 'rs4778241",
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671", 'rs1900758', 'rs2036213",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs1900758', 'rs2036213', 'rs2070959',

£ 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2402130', 'rs2424984"', 'rs2733832', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241', 'rsd778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742', 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs6497271', 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630", 'rs1597196', 'rs16891982'", 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

66 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',

'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130", 'rs2424984', 'rs2733832', 'rs2835630', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs2835630', 'rs28777"', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429" 'rs895829', 'rs916977', 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',

67 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
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TABLE S11: SNP SELECTION BY RFE AND X? - EYE 5 CLASSES

SNPs RFE X2

2 ['rs1129038', 'rs1448484" ['rs1129038', 'rs12913832"

3 ['rs11230664', 'rs1129038', 'rs1448484" ['rs1129038', 'rs12913832', 'rs1426654"]

4 ['rs11230664", 'rs1129038', 'rs12913832', 'rs1448484"] ['rs1129038', 'rs11636232', 'rs12913832', 'rs1426654']

5 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038", 'rs11636232', 'rs12913832', 'rs1375164",
'rs2402130" 'rs1426654"]

6 ['rs11230664', 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038", 'rs11636232', 'rs12913832', 'rs1375164",
'rs2402130', 'rs6119471'] 'rs1426654', 'rs895829')

7 ['rs11230664", 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1800407', 'rs2402130", 'rs6119471" 'rs1426654', 'rs16950987', 'rs895829']

8 ['rs11230664", 'rs1129038', 'rs12913832', 'rs1448484", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1800407', 'rs2402130', 'rs6119471", 'rs7948623'] 'rs1426654', 'rs16950987", 'rs2240203', 'rs895829']
['rs11230664", 'rs1129038', 'rs12913832', 'rs1448484', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

9 'rs1800407', 'rs2402130', 'rs6119471', 'rs7494942', 'rs1426654', 'rs16950987", 'rs2240203', 'rs3794606',
'rs7948623"] 'rs895829']

['rs11230664', 'rs1129038', 'rs12913832', 'rs1375164', ['rs1129038", 'rs11636232'", 'rs12913832', 'rs1375164",

10 'rs1448484', 'rs1800407', 'rs2402130', 'rs6119471', 'rs1426654', 'rs16950987", 'rs2240203', 'rs3794606',
'rs7494942', 'rs7948623"] 'rs4778232', 'rs895829')

['rs11230664', 'rs1129038', 'rs12913832', 'rs1375164', ['rs1129038", 'rs11636232', 'rs12913832', 'rs1375164",

11 'rs1448484', 'rs1800407', 'rs2402130', 'rs3794606', 'rs1426654', 'rs16950987', 'rs2240203', 'rs3794606',
'rs6119471', 'rs7494942', 'rs7948623'] 'rs4778232', 'rs8039195', 'rs895829']

['rs11230664", 'rs1129038', 'rs12913832', 'rs1375164", ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

12 'rs1448484', 'rs1800407', 'rs1805006', 'rs2402130", 'rs1426654', 'rs1597196', 'rs16950987', 'rs2240203',
'rs3794606', 'rs6119471', 'rs7494942', 'rs7948623"] 'rs3794606', 'rs4778232', 'rs8039195', 'rs895829']
['rs11230664', 'rs1129038', 'rs12913832', 'rs1375164', ['rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164',

13 'rs1448484', 'rs1800407', 'rs1805006', 'rs2238289', 'rs1426654', 'rs1597196', 'rs16950987", 'rs2238289',
'rs2402130', 'rs3794606', 'rs6119471', 'rs7494942', 'rs2240203', 'rs3794606', 'rs4778232', 'rs8039195',
'rs7948623'] 'rs895829']

['rs11230664", 'rs1129038', 'rs12913832', 'rs1375164', ['rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

14 'rs1426654', 'rs1448484', 'rs1800407', 'rs1805006', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs2238289', 'rs2402130', 'rs3794606', 'rs6119471', 'rs2238289', 'rs2240203', 'rs3794606', 'rs4778232',
'rs7494942', 'rs7948623" 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664"', 'rs1129038", 'rs12913832', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

15 'rs1375164', 'rs1426654', 'rs1448484', 'rs1800407", 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1805006', 'rs2238289', 'rs2402130', 'rs3794606', 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs6119471'", 'rs7494942', 'rs7948623'] 'rs4778232', 'rs8039195', 'rs895829']

['rs10424065', 'rs11230664', 'rs1129038', 'rs12913832', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

16 'rs1375164', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
'rs1800407', 'rs1805006', 'rs2238289', 'rs2402130', 'rs16950987", 'rs2238289', 'rs2240203', 'rs3794606',
'rs3794606', 'rs6119471', 'rs7494942', 'rs7948623'] 'rs4778232', 'rs6119471', 'rs8039195', 'rs895829']
['rs10424065', 'rs11230664", 'rs1129038", 'rs12913832', ['rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs1375164', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1375164', 'rs1426654"', 'rs1448484', 'rs1597196',

17 'rs1800407', 'rs1805006', 'rs183671", 'rs2238289', 'rs16950987', 'rs2238289', 'rs2240203', 'rs3794606',
'rs2402130', 'rs3794606", 'rs6119471', 'rs7494942', 'rs4778232', 'rs6119471', 'rs6497271', 'rs8039195',
'rs7948623' 'rs895829']

18 ['rs10424065', 'rs11230664', 'rs1129038', 'rs12896399', ['rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
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'rs16891982', 'rs1800407', 'rs1805006', 'rs183671",
'rs2238289', 'rs2402130', 'rs3794606', 'rs6119471",
'rs7494942', 'rs7948623']

'rs1597196', 'rs16950987", 'rs2238289', 'rs2240203",
'rs3794606', 'rs4778232'", 'rs6119471', 'rs6497271',
'rs8039195', 'rs895829']

['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654",

['rs10777129', 'rs11230664', 'rs1129038', 'rs11636232",
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

19 'rs1448484', 'rs16891982', 'rs1800407"', 'rs1805006', 'rs1597196", 'rs16950987', 'rs2238289', 'rs2240203',
'rs183671', 'rs2238289', 'rs2402130', 'rs3794606', 'rs2594935', 'rs3794606', 'rs4778232'", 'rs6119471",
'rs6119471", 'rs7494942', 'rs7948623'] 'rs6497271", 'rs8039195', 'rs895829']

['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038", ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

20 'rs1448484', 'rs16891982', 'rs1800407"', 'rs1805006', 'rs1597196", 'rs16950987', 'rs1900758', 'rs2238289',
'rs183671', 'rs2238289', 'rs2402130', 'rs3794606', 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3935591", 'rs6119471', 'rs7494942', 'rs7948623'] 'rs6119471", 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038", ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

21 'rs1448484', 'rs16891982', 'rs1800407", 'rs1805006', 'rs1597196', 'rs16950987", 'rs1900758", 'rs2238289',
'rs183671', 'rs2238289', 'rs2402130', 'rs3794606', 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3935591", 'rs6119471', 'rs7170852', 'rs7494942', 'rs6119471', 'rs6497271', 'rs8039195', 'rs895828', 'rs895829']
'rs7948623"

['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664", 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

22 'rs1448484', 'rs16891982', 'rs1800407", 'rs1805006', 'rs1597196', 'rs16950987", 'rs1900758", 'rs2238289',
'rs183671', 'rs2238289', 'rs2402130', 'rs3794606', 'rs2240203', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3935591", 'rs6119471', 'rs6497271', 'rs7170852', 'rs6119471'", 'rs6497271', 'rs7170989', 'rs8039195',
'rs7494942', 'rs7948623"] 'rs895828', 'rs895829']

['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664"', 'rs1129038",
'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654", 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",

23 'rs1448484', 'rs16891982', 'rs1800407", 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs183671', 'rs2238289', 'rs2402130', 'rs3794606', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs3935591", 'rs4778138", 'rs6119471', 'rs6497271", 'rs4778232', 'rs6119471', 'rs6497271', 'rs7170989',
'rs7170852', 'rs7494942', 'rs7948623" 'rs8039195', 'rs895828", 'rs895829'

['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

24 'rs1426654', 'rs1448484', 'rs16891982', 'rs1800407', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1900758',
'rs1805006', 'rs183671', 'rs2238289', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2594935', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778138', 'rs6119471', 'rs4778232', 'rs6119471', 'rs642742', 'rs6497271',
'rs6497271', 'rs7170852', 'rs7494942', 'rs7948623'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038', ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs1375164', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

25 'rs1800407', 'rs1805006"', 'rs183671', 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2594935',
'rs2402130', 'rs3794606', 'rs3935591", 'rs4778138', 'rs3794606', 'rs4778232', 'rs6119471", 'rs642742',
'rs6119471', 'rs6497271', 'rs7170852', 'rs7494942', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828', 'rs895829"]
'rs7948623']

['rs10424065', 'rs1110400', 'rs11230664', 'rs1129038", ['rs1037208', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",
'rs1375164', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

26 'rs1800407', 'rs1805006', 'rs183671', 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2402130", 'rs3794606', 'rs3935591', 'rs2594935', 'rs3794606', 'rs4778232', 'rs6119471",
'rs4778138', 'rs6119471', 'rs6497271', 'rs7170852', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828',
'rs7494942', 'rs7948623'] 'rs895829"]

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',

o 'rs1129038', 'rs11636232', 'rs12821256', 'rs12896399', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs16891982', 'rs1800407', 'rs1805006', 'rs183671',
'rs2238289', 'rs2378249', 'rs2402130', 'rs3794606',

'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1800404', 'rs1900758'", 'rs2238289', 'rs2240203",
'rs2402130', 'rs2594935', 'rs3794606', 'rs4778232',
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'rs3935591', 'rs4778138', 'rs6119471', 'rs6497271",
'rs7170852', 'rs7494942', 'rs7948623']

'rs6119471'", 'rs642742', 'rs6497271', 'rs7170989',
'rs8039195', 'rs895828', 'rs895829']

['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654",

['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",

28 'rs1448484', 'rs16891982', 'rs1800407"', 'rs1805006', 'rs1800404", 'rs1900758', 'rs2238289', 'rs2240203',
'rs183671', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2402130', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3794606', 'rs3935591", 'rs4778138', 'rs6119471', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs6497271', 'rs7170852', 'rs7494942', 'rs7948623'] 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']
['rs10424065', 'rs10777129', 'rs1110400', 'rs11230664', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256', 'rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164',
'rs12896399', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

29 'rs1448484', 'rs16891982', 'rs1724630', 'rs1800407', 'rs1800404', 'rs1900758", 'rs2238289', 'rs2240203',
'rs1805006', 'rs183671', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3794606',
'rs2402130', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6119471', 'rs6497271', 'rs7170852'", 'rs7494942', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829"]
'rs7948623"

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12821256', 'rs12913832',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

30 'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs16950987', 'rs1800404', 'rs1900758", 'rs2238289',
'rs1800407', 'rs1805006', 'rs183671', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2378249', 'rs2402130", 'rs3794606', 'rs3935591", 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs4778138', 'rs6119471', 'rs6497271', 'rs7170852', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs7494942', 'rs7948623'] 'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12821256', 'rs12913832',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164", 'rs1375164", 'rs1426654"', 'rs1448484', 'rs1597196',

31 'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs16950987', 'rs1800404', 'rs1900758", 'rs2238289',
'rs1800407', 'rs1805006', 'rs183671', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2378249', 'rs2402130", 'rs2424984', 'rs3794606', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs3935591", 'rs4778138', 'rs6119471', 'rs6497271', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs885479',
'rs7170852', 'rs7494942', 'rs7948623'] 'rs895828", 'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

32 'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1900758',
'rs1800407', 'rs1805006', 'rs183671', 'rs2238289', 'r$2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2378249', 'rs2402130", 'rs2424984', 'rs3794606', 'rs2594935', 'rs3794606"', 'rs4778232', 'rs4932620',
'rs3935591', 'rs4778138', 'rs4778241', 'rs6119471", 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs6497271'", 'rs7170852', 'rs7494942', 'rs7948623'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256"',
'rs12821256', 'rs12896399', 'rs12913832', 'rs1375164', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs1597196', 'rs16950987", 'rs1800404', 'rs1805005',

33 'rs1800407', 'rs1805006', 'rs183671', 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2402130", 'rs2424984', 'rs3794606', 'rs2424984', 'rs2594935', 'rs3794606', 'rs4778232',
'rs3935591", 'rs4778138', 'rs4778241", 'rs6119471', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs6497271', 'rs6510760", 'rs7170852', 'rs7494942', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
'rs7948623']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
34 'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',

'rs1375164', 'rs1426654', 'rs1448484', 'rs16891982',
'rs1724630', 'rs1800407", 'rs1805006', 'rs183671",
'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984',
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778241",

'rs1597196', 'rs16950987', 'rs1800404', 'rs1805005',
'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2594935', 'rs3794606', 'rs4778138",
'rs4778232'", 'rs4932620', 'rs6119471'", 'rs642742',
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'rs6119471', 'rs6497271', 'rs6510760', 'rs7170852',
'rs7494942', 'rs7948623']

'rs6497271'", 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289',
'rs1375164', 'rs1426654", 'rs1448484', 'rs16891982',

['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16950987', 'rs1800404', 'rs1805005',

35 'rs1724630', 'rs1800407', 'rs1805006', 'rs183671", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2424984", 'rs2594935', 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778241', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6119471', 'rs6497271', 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs885479',
'rs7494942', 'rs7948623', 'rs885479'] 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12203592', 'rs12821256',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1375164', 'rs1426654"', 'rs1448484', 'rs16891982', 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407',

36 'rs1724630', 'rs1800407', 'rs1805006', 'rs183671", 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2402130', 'rs2424984', 'rs2594935', 'rs3212345',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778241', 'rs3794606', 'rs4778138', 'rs4778232', 'rs4932620',
'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829"]
['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1375164', 'rs1426654"', 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

37 'rs1724630', 'rs1800407', 'rs1805006', 'rs183671", 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs3768056', 'rs3794606", 'rs3935591', 'rs4778138', 'rs3212345', 'rs3794606', 'rs4778138', 'rs4778232',
'rs4778241', 'rs6119471", 'rs6497271", 'rs6510760', 'rs683', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs7170852'", 'rs7494942', 'rs7948623', 'rs885479'] 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12821256', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1375164', 'rs1426654"', 'rs1448484', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

38 'rs1724630', 'rs1800407', 'rs1805006', 'rs183671', 'rs1800407', 'rs1805005', 'rs1900758', 'rs2238289',
'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778241', 'rs6119471', 'rs6497271', 'rs6510760", 'rs683', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7170852'", 'rs7494942', 'rs7948623', 'rs885479', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828',
'rs895828'] 'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1375164', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16950987',

39 'rs1724630', 'rs1800407', 'rs1805006', 'rs183671", 'rs1800404', 'rs1800407', 'rs1805005', 'rs1900758',

'rs2238289', 'rs2378249', 'rs2402130", 'rs2424984', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138', 'rs2594935', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778241', 'rs6119471', 'rs6497271', 'rs6510760", 'rs683', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471",
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs885479',
'rs895828', 'rs9894429" 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',

40 'rs1375164', 'rs1426654', 'rs1448484', 'rs16891982', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16950987',

'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006',
'rs183671', 'rs2238289', 'rs2378249', 'rs2402130',

'rs2424984', 'rs3768056', 'rs3794606', 'rs3935591',
'rs4778138', 'rs4778241', 'rs6119471', 'rs6497271",

'rs1800404', 'rs1800407", 'rs1805005', 'rs1900758",
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2594935', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471',
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'rs6510760', 'rs683', 'rs7170852', 'rs7494942', 'rs7948623',
'rs885479', 'rs895828', 'rs9894429']

'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs8039195', 'rs885479', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832'", 'rs13289',
'rs1375164', 'rs1426654', 'rs1448484', 'rs16891982',
'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1900758',

“ 'rs183671'", 'rs2238289', 'rs2378249', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2424984', 'rs3768056', 'rs3794606', 'rs3935591', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606",
'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471", 'rs3935591', 'rs4778138', 'rs4778232', 'rs4932620',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7494942', | 'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7948623', 'rs885479', 'rs895828', 'rs9894429'] 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664"', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832", 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs1375164', 'rs1426654', 'rs1448484', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1724630', 'rs1800407', 'rs1805005', 'rs1805006", 'rs1800404', 'rs1800407', 'rs1805005', 'rs1900758',

42 'rs183671", 'rs2238289', 'rs2378249', 'rs2402130', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2424984', 'rs3768056', 'rs3794606', 'rs3935591', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471", 'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7494942', | 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs7170852', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828",
'rs9894429' 'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208'", 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664", 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1375164', 'rs1426654', 'rs1448484', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1724630', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1900758",

43 'rs183671", 'rs2238289', 'rs2378249', 'rs2402130", 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2424984', 'rs3768056', 'rs3794606', 'rs3935591", 'rs2424984', 'rs2594935', 'rs2733832'", 'rs3212345',
'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471", 'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs6497271', 'rs6510760", 'rs683', 'rs7170852", 'rs7494942', | 'rs4932620'", 'rs6119471', 'rs642742'", 'rs6497271",
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', | 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs9894429' 'rs885479', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664", 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs16891982', 'rs1724630', 'rs1800407", 'rs1805005', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

44 'rs1805006', 'rs183671", 'rs2238289', 'rs2378249', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984', 'rs3768056', 'rs3794606", 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs3935591', 'rs4778138', 'rs4778232", 'rs4778241", 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138",
'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', | 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs6497271', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs895829', 'rs916977', 'rs9894429'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs10777129', 'rs1110400', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs16891982', 'rs1724630', 'rs1800407", 'rs1805005', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

45 'rs1805006', 'rs183671', 'rs1900758", 'rs2238289', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203",
'rs2378249', 'rs2402130", 'rs2424984', 'rs3768056', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778241', 'rs6119471", 'rs6497271", 'rs6510760', 'rs683', | 'rs4778232", 'rs4932620', 'rs6119471", 'rs642742',
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs6497271', 'rs7170852', 'rs7170989', 'rs7494942',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs9894429']

46 ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',

'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',

'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
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'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs16891982', 'rs1724630', 'rs1800407',
'rs1805005', 'rs1805006', 'rs183671', 'rs1900758',
'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984',
'rs3768056', 'rs3794606', 'rs3935591", 'rs4778138',
'rs4778232', 'rs4778241', 'rs6119471', 'rs6497271',
'rs6510760', 'rs683', 'rs7170852'", 'rs7494942', 'rs7948623',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs3212345', 'rs3794606', 'rs3935591", 'rs4778138',
'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271'", 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs16891982', 'rs1724630', 'rs1800407',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664", 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs12913832', 'rs13289', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',

4t 'rs1900758', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2424984', 'rs3768056', 'rs3794606', 'rs3935591', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4778241", 'rs6119471', 'rs4778138', 'rs4778232', 'rs4932620', 'rs6119471',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7494942', 'rs642742', 'rs6497271', 'rs7170852', 'rs7170989',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs9894429' 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs13289', 'rs1375164"', 'rs1393350", 'rs1426654', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16950987',
'rs1448484', 'rs16891982', 'rs1724630', 'rs1800407', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

48 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2424984', 'rs2733832', 'rs3768056', 'rs3794606', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591',
'rs3935591', 'rs4778138", 'rs4778232', 'rs4778241', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170852',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429" 'rs895829', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129",
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832', 'rs12821256', 'rs12913832', 'rs13289', 'rs1375164',
'rs1325127', 'rs13289', 'rs1375164", 'rs1393350', 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16950987',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

49 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs2424984', 'rs2733832', 'rs3768056', 'rs2733832', 'rs3212345', 'rs3794606', 'rs3935591',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4778241', 'rs6119471', 'rs6497271', 'rs6510760", 'rs683', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs8039195',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

50 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',

'rs2378249', 'rs2402130", 'rs2424984', 'rs2733832',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778232', 'rs4778241", 'rs6119471'", 'rs6497271',
'rs6510760', 'rs683', 'rs7170852', 'rs7494942', 'rs7948623',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']

'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs3935591", 'rs4778138", 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271', 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429"
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['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

51 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs2733832'", 'rs3768056', 'rs3794606', 'rs3935591', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241',
'rs4778138', 'rs4778232', 'rs4778241', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7494942', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'" 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',

52 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3794606',
'rs2733832', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6497271', 'rs683', 'rs7170852'", 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs895829', 'rs916977", 'rs9894429" 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758',

53 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345',
'rs2733832'", 'rs28777', 'rs3768056', 'rs3794606', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232',
'rs3935591", 'rs4778137", 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs4778241', 'rs6119471', 'rs6497271', 'rs6510760', 'rs683', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1426654', 'rs1448484', 'rs16891982', 'rs1724630', 'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758',

54 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs2733832'", 'rs28777', 'rs3768056', 'rs3794606', 'rs3212345', 'rs3794606"', 'rs3935591', 'rs4778138',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270",
'rs4778241', 'rs6119471', 'rs642742', 'rs6497271', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs6510760', 'rs683', 'rs7170852', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs895829', 'rs916977', 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",

55 'rs1325127", 'rs13289', 'rs1375164"', 'rs1393350', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",

'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs1724630', 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',

'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
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'rs2424984', 'rs2733832', 'rs28777', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137", 'rs4778138',
'rs4778232', 'rs4778241", 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760", 'rs683', 'rs7170852", 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'

'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591',
'rs4778138', 'rs4778232'", 'rs4778241', 'rs4932620',
'rs4959270', 'rs6119471", 'rs642742', 'rs6497271", 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232",
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832, 'rs1325127',
'rs13289', 'rs13289810', 'rs1375164", 'rs1426654',
'rs1448484', 'rs1597196', 'rs16950987", 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289",

%6 'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137", 'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778138', 'rs4778232', 'rs4778241'", 'rs6119471', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977', 'rs9894429'] 'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs13289810', 'rs1375164', 'rs1426654",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16950987", 'rs1724630',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407", 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

57 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289",
'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137", 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778138', 'rs4778232', 'rs4778241'", 'rs6119471", 'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895828', 'rs895829', 'rs916977', 'rs9894429'] 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs13289810", 'rs1375164", 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407", 'rs1724630', 'rs1800404', 'rs1800407", 'rs1805005',

58 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805006', 'rs1805009', 'rs1900758', 'rs2070959',
'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832'", 'rs2835630',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137", 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4959270', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs4959270', 'rs6119471'", 'rs642742', 'rs6497271", 'rs683',
'rs7170852', 'rs7170989', 'rs7494942'", 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429"1 | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232, 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1325127",
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs13289810', 'rs1375164", 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

59 'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",

'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2733832',
'rs28777', 'rs3768056", 'rs3794606', 'rs3935591',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271",

'rs1805005', 'rs1805006", 'rs1805009', 'rs1900758",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs3212345', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
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'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987", 'rs1724630', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",

60 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130', 'rs2424984', 'rs2733832', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs28777', 'rs3768056", 'rs3794606', 'rs3935591', 'rs2733832', 'rs2835630', 'rs3212345', 'rs3794606",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241", 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4932620', 'rs4959270", 'rs6119471'", 'rs642742', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852", 'rs7170989', | 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989",
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977', 'rs9894429'] 'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404"', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009", 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

61 'rs183671", 'rs1900758', 'rs2070959', 'rs2238289', 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984",
'rs2733832', 'rs28777', 'rs3768056', 'rs3794606', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs895828', 'rs895829', 'rs916977", 'rs9894429'] 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810", 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

62 'rs1805009', 'rs183671", 'rs1900758', 'rs2070959', 'rs1805009', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2733832', 'rs28777", 'rs3768056', 'rs2594935', 'rs2733832', 'rs2835630', 'rs3212345',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429" | 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',

63 'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630",

'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232', 'rs4778241'", 'rs4932620',

'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758', 'rs2036213', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rsd778137', 'rs4778138', 'rs4778232', 'rs4778241",
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'rs4959270', 'rs6119471', 'rs642742', 'rs6497271",
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832'", 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2070959',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs1900758", 'rs2036213', 'rs2070959',

64 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241", 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270", 'rs6119471", 'rs642742', 'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', | 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895829', 'rs916977', 'rs9894429'] 'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810", 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630", 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

65 'rs1805009', 'rs183671", 'rs1900758', 'rs2036213", 'rs1805009', 'rs1900758', 'rs2036213', 'rs2070959',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130",
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778137', 'rs4778138', 'rs4778232'", 'rs4778241",
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471", 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs895828', 'rs895829', 'rs916977", 'rs9894429'] 'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

66 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1805009', 'rs183671", 'rs1900758', 'rs2036213",

'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429" | 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

67 'rs12913832'", 'rs1325127", 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",

'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs15697196', 'rs16891982', 'rs16950987", 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758", 'rs2036213',

'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671'", 'rs1900758', 'rs2036213",
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'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232", 'rs4778241", 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852", 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760", 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

TABLE S12: SNP SELECTION BY RFE AND X? — SKIN 2 CLASSES

SNPs RFE X2

2 | [rs11230664', rs1805006]] [rs11230664', 'rs1426654']

3 | [rs11230664', rs1805005', 'rs1805006'] [rs11230664', 'rs1426654', 'rs6119471

4 | [rs11230664', rs1805005', rs1805006', Ts6497271] [rs10777129', rs11230664", 'rs1426654", 'rs61194717]

5 | [1s1042602' 'rs11230664', rs1805005', 1805006, [rs10777129', rs11230664", 'rs1426654", 'rs1448484",
'rs6497271'] 'rs61194711

g | [1510424065', 151042602, 'rs11230664', rs1805005' [rs10777129', 'rs11230664", rs1426654", 'rs1448484",
'rs18050086', 'rs6497271"] 'rs6119471", 'rs64972711

;| [rs10424065', 151042602, 'rs11230664', 'rs1805005" [rs10424065', 'rs10777129, 'rs11230664", 'rs1426654",
'rs1805006', 'rs2424984", 'rs6497271'] 'rs1448484', 'rs6119471", 'rs6497271"]

g | [1510424065', 151042602, 'rs11230664', rs12913832", [rs10424065', 'rs10777129, 'rs11230664", 'rs1426654",
'rs1805005', 'rs1805006, 'rs2424984", 'rs6497271'] 'rs1448484', 'rs6119471", 'rs642742", 'rs6497271']
[rs10424065', 'rs1042602', rs10777129, 'rs11230664", [rs10424065', 'rs10777129, 'rs11230664", 'rs1426654",

9 | 'rs12913832 'rs1805005', 'rs1805006', 'rs2424984", 'rs1448484', 'rs6119471", 'rs642742', 'rs6497271",
'rs6497271'] 'rs8039195']

[rs10424065', 'rs1042602', rs10777129, 'rs11230664", [rs10424065', 'rs10777129, 'rs11230664", 'rs 1426654,

10 | 'rs12913832', 'rs1805005', 'rs1805006', 'rs2424984’, 'rs1448484', 'rs2424984", 'rs6119471", 'rs642742",
'rs3768056', 'rs6497271"] 'rs6497271", 'rs8039195']

[rs10424065', rs1042602', rs10777129, 'rs11230664", [rs10424065', 'rs10777129, 'rs11230664", 'rs1375164,

11 | 'rs12913832, 'rs1805005', 'rs1805006', 'rs2424984’, 'rs1426654', 'rs1448484", 'rs2424984", 'rs6119471",
'rs3768056', 'rs6497271', 'rs7948623'] 'rs642742', 'rs6497271', 'rs8039195]

[rs10424065', 'rs1042602', rs10777129, 'rs11230664", [rs10424065', 'rs10777129, 'rs11230664", 'rs1375164",

12 | 'rs12913832', rs1800407", 'rs1805005', 'rs1805006', 'rs1426654', 'rs1448484', 'rs1597196', 'rs2424984',
'rs2424984', 'rs3768056', 'rs6497271', 'rs7948623] 'rs6119471", 'rs642742', 'rs6497271', 'rs8039195]
[rs10424065', 'rs1042602', rs10777129', 'rs11230664", [rs10424065', 'rs10777129, 'rs11230664', 'rs1375164",

43 | rs12913832, '1s1426654', 1800407, 'rs1805005', 'rs1426654', 'rs1448484', 'rs1597196', 'rs2424984",
'rs18050086', 'rs2424984', 'rs3768056', 'rs6497271", 'rs3794606', 'rs6119471", 'rs642742", 'rs6497271",
'rs7948623] 'rs8039195']

[rs10424065', 'rs1042602', rs10777129', 'rs11230664", [rs10424065', 'rs10777129, 'rs11230664", 'rs1375164",

14 | s12913832, '1s1393350", rs1426654', 'rs1800407", 'rs1426654', 'rs1448484', 'rs1597196', 'rs2424984",
'rs1805005', 'rs1805006', 'rs2424984", 'rs3768056', 'rs3794606', 'rs6119471", 'rs642742", 'rs6497271",
'rs6497271", 'rs7948623"] 'rs8039195', 'rs895829]

[rs10424065', 'rs1042602', 'rs10777129, 'rs11230664", ['rs10424065', 'rs10777129, 'rs11230664", 'rs12913832,,

15 | s12913832, '1s1393350", 1426654, 'rs1800407", 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1805005', 'rs1805006', 'rs2424984', 'rs3768056', 'rs2424984', 'rs3794606', 'rs6119471', 'rs642742",
'rs6497271', 'rs7948623, 'rs9894429'] 'rs6497271", 'rs8039195', 'rs895829']
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['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs12913832', 'rs1393350', 'rs1426654', 'rs1800407",

['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484’,

16 'rs1805005', 'rs1805006', 'rs2424984', 'rs3768056"', 'rs1597196', 'rs2424984', 'rs3794606', 'rs6119471',
'rs6497271', 'rs7948623', 'rs885479', 'rs9894429" 'rs642742', 'rs6497271", 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

17 'rs1800407', 'rs1805005', 'rs1805006', 'rs2424984", 'rs1597196', 'rs16950987", 'rs2424984", 'rs3794606",
'rs3768056', 'rs6497271', 'rs7948623', 'rs885479', 'rs6119471", 'rs642742', 'rs6497271', 'rs8039195', 'rs895829"]
'rs9894429"

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164", 'rs1426654", 'rs1448484",

18 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006"', 'rs1597196', 'rs16950987", 'rs2424984", 'rs3794606',
'rs2424984', 'rs3768056', 'rs6497271', 'rs7948623', 'rs4778232', 'rs6119471'", 'rs642742', 'rs6497271",
'rs885479', 'rs9894429'] 'rs8039195', 'rs895829']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

19 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006", 'rs1597196', 'rs16950987", 'rs2240203', 'rs2424984",
'rs2424984', 'rs3768056', 'rs6497271', 'rs7170989', 'rs3794606', 'rs4778232", 'rs6119471'", 'rs642742',
'rs7948623', 'rs885479', 'rs9894429'] 'rs6497271', 'rs8039195', 'rs895829']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484",

20 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006"', 'rs1597196', 'rs16950987", 'rs1800404', 'rs2240203',
'rs183671', 'rs2424984', 'rs3768056', 'rs6497271", 'rs2424984', 'rs3794606', 'rs4778232', 'rs6119471',
'rs7170989', 'rs7948623', 'rs885479', 'rs9894429'] 'rs642742', 'rs6497271", 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484",

21 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006"', 'rs1597196', 'rs16950987", 'rs1800404", 'rs2240203',
'rs183671', 'rs2424984', 'rs28777', 'rs3768056', 'rs2402130', 'rs2424984', 'rs3794606', 'rs4778232',
'rs6497271', 'rs7170989', 'rs7948623', 'rs885479', 'rs6119471', 'rs642742', 'rs6497271", 'rs8039195', 'rs895829']
'rs9894429']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs1129038', 'rs12913832', 'rs1375164", 'rs1426654",

22 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1805009', 'rs183671", 'rs2424984', 'rs28777', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs3768056', 'rs6497271', 'rs7170989', 'rs7948623', 'rs4778232', 'rs6119471'", 'rs642742', 'rs6497271',
'rs885479', 'rs9894429'] 'rs8039195', 'rs895829']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs1129038', 'rs11636232', 'rs12913832", 'rs1375164',

23 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1805009', 'rs183671", 'rs2424984', 'rs28777', 'rs1800404', 'rs2240203', 'rs2402130', 'rs2424984',
'rs3212345', 'rs3768056', 'rs6497271', 'rs7170989', 'rs3794606', 'rs4778232", 'rs6119471'", 'rs642742',
'rs7948623', 'rs885479', 'rs9894429'] 'rs6497271', 'rs8039195', 'rs895829']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

24 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1805009', 'rs183671", 'rs2070959', 'rs2424984", 'rs1800404', 'rs2240203', 'rs2402130', 'rs2424984',
'rs28777', 'rs3212345', 'rs3768056', 'rs6497271', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471',
'rs7170989', 'rs7948623', 'rs885479', 'rs9894429'] 'rs642742', 'rs6497271", 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs12203592', 'rs12913832', 'rs1393350', 'rs1426654', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1448484', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",

25 'rs1805006', 'rs1805009', 'rs183671", 'rs2070959', 'rs1800404', 'rs1900758', 'rs2240203', 'rs2402130',

'rs2424984', 'rs28777', 'rs3212345', 'rs3768056',
'rs6497271', 'rs7170989', 'rs7948623', 'rs885479',
'rs9894429']

'rs2424984', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895829']
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['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12913832', 'rs1393350',
'rs1426654', 'rs1448484', 'rs1800404', 'rs1800407',

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

26 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs16950987', 'rs1800404', 'rs1900758', 'rs2240203',
'rs2070959', 'rs2424984', 'rs28777', 'rs3212345', 'rs2402130', 'rs2424984', 'rs3794606', 'rs4778232',
'rs3768056', 'rs6497271', 'rs7170989', 'rs7948623', 'rs4932620', 'rs6119471'", 'rs642742', 'rs6497271",
'rs885479', 'rs9894429' 'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12913832', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164"',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1800404", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

27 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs16950987", 'rs1800404', 'rs1900758'", 'rs2240203',
'rs183671', 'rs2070959', 'rs2424984', 'rs28777", 'rs2402130', 'rs2424984', 'rs3212345', 'rs3794606",
'rs3212345', 'rs3768056', 'rs6497271'", 'rs7170989', 'rs4778232', 'rs4932620', 'rs6119471'", 'rs642742',
'rs7948623', 'rs885479', 'rs9894429'] 'rs6497271', 'rs8039195', 'rs895829']

['rs1037208", 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12913832', 'rs1129038', 'rs11636232', 'rs12913832, 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1800404', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

28 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs16950987", 'rs1800404', 'rs1900758', 'rs2240203",
'rs183671", 'rs2070959', 'rs2424984', 'rs28777', 'rs2402130', 'rs2424984", 'rs2594935', 'rs3212345',
'rs3212345', 'rs3768056', 'rs642742', 'rs6497271", 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471',
'rs7170989', 'rs7948623', 'rs885479', 'rs9894429'] 'rs642742', 'rs6497271', 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs11230664", 'rs1129038', 'rs11636232', 'rs12913832',
'rs12913832', 'rs1393350', 'rs1426654", 'rs1448484', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',

29 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006"', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758',
'rs1805009', 'rs183671', 'rs2070959', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs28777', 'rs3212345', 'rs3768056', 'rs642742', 'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6497271'", 'rs7170989', 'rs7948623', 'rs885479', 'rs6119471", 'rs642742', 'rs6497271', 'rs8039195', 'rs895829"]
'rs9894429']

['rs1037208", 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664"', 'rs1129038', 'rs12203592", 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

30 'rs1448484', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758",
'rs1805006', 'rs1805009', 'rs183671', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs642742', 'rs6497271', 'rs7170989', 'rs7948623', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs885479', 'rs9894429 'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592", 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654", 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196",

31 'rs1448484', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758',
'rs1805006', 'rs1805009', 'rs183671', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs642742', 'rs6497271', 'rs7170852', 'rs7170989', 'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs7948623', 'rs885479', 'rs9894429'] 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065'", 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs11230664", 'rs1129038', 'rs11636232', 'rs12913832',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

32 'rs1448484', 'rs1800404', 'rs1800407', 'rs1805005', 'rs16891982', 'rs16950987", 'rs1800404', 'rs1900758",
'rs1805006', 'rs1805009', 'rs183671", 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs642742', 'rs6497271', 'rs7170852', 'rs7170989', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs7948623', 'rs8039195', 'rs885479', 'rs9894429" 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',

33 'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592", 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',

'rs12896399', 'rs12913832'", 'rs1393350', 'rs1426654",
'rs1448484', 'rs16891982', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130",
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'rs2070959', 'rs2424984', 'rs28777', 'rs3212345',
'rs3768056', 'rs642742', 'rs6497271', 'rs7170852',
'rs7170989', 'rs7948623', 'rs8039195', 'rs885479',
'rs9894429']

'rs2424984', 'rs2594935', 'rs3212345', 'rs3794606',
'rs4778232'", 'rs4932620', 'rs6119471'", 'rs642742',
'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654',
'rs1448484', 'rs16891982', 'rs1800404', 'rs1800407",

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',

34 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805005', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2070959', 'rs2424984', 'rs2594935', 'rs28777', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3212345',
'rs3212345', 'rs3768056', 'rs642742', 'rs6497271", 'rs3794606", 'rs4778232', 'rs4932620', 'rs6119471",
'rs7170852', 'rs7170989', 'rs7948623', 'rs8039195', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828",
'rs885479', 'rs9894429" 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs16891982', 'rs1800404', 'rs1800407', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404',

35 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805005', 'rs1900758', 'rs2238289', 'rs2240203',
'rs1900758', 'rs2070959', 'rs2424984', 'rs2594935', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3212345',
'rs28777', 'rs3212345', 'rs3768056', 'rs642742', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6497271', 'rs7170852', 'rs7170989', 'rs7948623', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828',
'rs8039195', 'rs885479', 'rs9894429'] 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs16891982', 'rs1800404', 'rs1800407"', 'rs1597196", 'rs16891982', 'rs16950987', 'rs1800404',

36 'rs1805005', 'rs1805006", 'rs1805009', 'rs183671', 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs1900758', 'rs2070959', 'rs2424984', 'rs2594935', 'rs2402130", 'rs2424984"', 'rs2594935', 'rs28777', 'rs3212345',
'rs2733832'", 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs642742', 'rs6497271', 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828',
'rs7948623', 'rs8039195', 'rs885479', 'rs9894429'] 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs16891982', 'rs16950987', 'rs1800404", 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404"',

37 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs183671', 'rs1900758', 'rs2070959', 'rs2424984', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs28777', 'rs3212345',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs3768056', 'rs642742', 'rs6497271', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs8039195',
'rs7170989', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs9894429']

'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs16891982'", 'rs16950987', 'rs1800404", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404',

38 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',
'rs183671', 'rs1900758', 'rs2070959', 'rs2240203', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935', 'rs28777"',
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620',
'rs3212345', 'rs3768056', 'rs642742', 'rs6497271", 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7170852'", 'rs7170989', 'rs7948623', 'rs8039195', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs885479', 'rs9894429"
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

39 'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

'rs1448484', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671", 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2424984', 'rs2594935', 'rs2733832',

'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404",
'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232',
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'rs28777', 'rs3212345', 'rs3768056', 'rs642742',
'rs6497271', 'rs7170852', 'rs7170989', 'rs7948623',
'rs8039195', 'rs885479', 'rs9894429']

'rs4932620', 'rs6119471", 'rs642742', 'rs6497271', 'rs683',
'rs7170989', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592",
'rs12896399', 'rs12913832', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404"', 'rs1805005', 'rs183671', 'rs1900758",

40 | 1 51805009" 'rs183671", 'rs1900758", Ts2070959", 'r$2238289), 'rs2240203', 'rs2402130", 'rs2424984",
'r$2238289), 'rs2240203', 'rs2424984", 'rs2594935', 'rs2594935', 'rs2733832', 'rs28777", 'rs3212345', 'rs3794606",
'rs2733832', 'rs28777, 'rs3212345', 'rs3768056', 'rs4778232', 'rs4932620", 'rs6119471", 'rs642742",
'rs642742', 'rs6497271", 'rs7170852', 'rs7170989, 'rs6497271", 'rs683, 'rs7170989, 'rs8039195', 'rs895828',
'rs7948623', 'rs8039195', 'rs885479), 'rs9894429'] 'rs895829', 'rs9894429']

[rs1037208', 'rs10424065', rs1042602', rs10777129, [rs1037208', 'rs10424065', 'rs1042602", rs10756819',
'rs1110400, 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038, 'rs11636232',
'$12896399', 'rs12913832', 'rs13289), 'rs1393350, '$12203592", 'rs12913832', 'rs1375164", 'rs1426654',
'rs1426654', 'rs1448484", 'rs1597196', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16891982", 'rs16950987",
'rs16950987", 'rs1800404', 'rs1800407", 'rs1805005', 'rs1800404', 'rs1805005', 'rs183671", 'rs1900758",

41 | 'rs1805006', rs1805009', 'rs183671', 'rs1900758', 'r$2238289), 'rs2240203', 'rs2402130", 'rs2424984",
'r$2070959', 'rs2238289', 'rs2240203, 'rs2424984", 'rs2594935', 'rs2733832', 'rs28777", 'rs3212345', 'rs3794606',
'r$2504935', 'rs2733832", 'rs28777", 'rs3212345/, 'rs4778232', 'rs4932620", 'rs4959270", 'rs6119471",
'rs3768056', 'rs642742', 'rs6497271", 'rs7170852', 'rs642742', 'rs6497271", 'rs683', 'rs7170989', 'rs8039195',
'rs7170989', 'rs7948623', 'rs8039195', 'rs885479), 's895828', 'rs895829', 'rs9894429']

'r$9894429']

[rs1037208', 'rs10424065', s1042602', 'rs10777129, [rs1037208', 'rs10424065', rs1042602', 'rs10756819),
'rs1110400, 'rs11230664", 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664, 'rs1129038", 'rs11636232!,
'r$12896399', 'rs12913832', 'rs13289), 'rs1393350", '$12203592", 'rs12913832', 'rs1375164", 'rs1426654',
'rs1426654', 'rs1448484", 'rs1597196', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16891982", 'rs16950987",
'rs16950987", 'rs1800404', 'rs1800407", 'rs1805005', 'rs1800404', 'rs1805005', 'rs183671", 'rs1900758",

42 | 'rs1805006', rs1805009', 'rs183671', 'rs1900758', 'r$2238289', 'rs2240203', 'rs2402130", 'rs2424984",
'rs2070959, 'rs2238289', 'rs2240203', 'rs2424984", 'rs2594935', 'rs2733832', 'rs28777", 'rs3212345', 'rs3794606,
'r$2594935', 'rs2733832', 'rs28777', 'rs3212345/, 'rs4778138, 'rs4778232', 'rs4932620', 'rs4959270",
'rs3768056', 'rs642742', 'rs6497271", 'rs7170852', 'rs6119471", 'rs642742, 'rs6497271", 'rs683, 'rs7170989,
'rs7170989', 'rs7948623', 'rs8039195', 'rs885479), 'rs8039195', 'rs895828", 'rs895829', 'rs9894429]]

'rs895829', 'rs9894429']

[rs1037208', 'rs10424065', s1042602', 'rs10777129, [rs1037208', 'rs10424065', rs1042602', rs10756819',
'rs1110400, 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664, 'rs1129038", 'rs11636232!,
'r$12896399', 'rs12913832', 'rs13289', 'rs1375164", 'r$12203592', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs16891982", 'rs16950987", 'rs1800404', 'rs1800407", 'rs1800404', 'rs1805005', 'rs1805009', 'rs183671",

43 | 'rs1805005', rs1805006', 'rs1805009), 'rs183671", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130",
'r$1900758', 'rs2070959, 'rs2238289', 'rs2240203", 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs2424984', 'rs2594935', 'rs2733832", 'rs28777', 'rs3794606', 'rs4778138", 'rs4778232", 'rs4932620",
'r$3212345', 'rs3768056', 'rs642742', 'rs6497271", 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271', 'rs683",
'rs7170852', 'rs7170989', 'rs7948623', 'rs8039195', 'rs7170989, 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'r$885479), 'rs895829), 'rs9894429']

[rs1037208', 'rs10424065', rs1042602', rs10777129, [rs1037208', 'rs10424065', 'rs1042602", rs10756819',

'rs1110400, 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038", 'rs11636232,,

'$12896399', 'rs12913832', 'rs13289', 'rs1375164", 'r$12203592', 'rs12821256', 'rs12913832", 'rs1375164',

'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196", 'rs1426654', 'rs1448484", 'rs1597196', 'rs16891982',

'r$16891982', 'rs16950987", 'rs1800404', 'rs1800407", 'rs16950987", 'rs1800404', 'rs1805005', 'rs1805009',
44 | 'rs1805005', rs1805006', 'rs1805009), 'rs183671", 'rs183671", rs1900758', 'rs2238289), 'rs2240203',

'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203",
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs28777', 'rs3212345', 'rs3768056', 'rs642742',
'rs6497271', 'rs7170852', 'rs7170989', 'rs7948623',
'rs8039195', 'rs885479', 'rs895829', 'rs9894429']

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs3212345', 'rs3794606', 'rs4778138', 'rs4778232',
'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs6497271', 'rs683', 'rs7170989', 'rs8039195', 'rs895828",
'rs895829', 'rs9894429']
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['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12913832', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1800404', 'rs1805005', 'rs1805009',
'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',

45 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778138",
'rs28777', 'rs3212345', 'rs3768056', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs8039195',
'rs7948623', 'rs8039195', 'rs885479', 'rs895829', 'rs895828', 'rs895829', 'rs9894429']

'rs9894429']

['rs1037208", 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs1375164", 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404', 'rs16950987', 'rs1800404', 'rs1805005', 'rs1805009',

46 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',
'rs183671', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778138',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471',
'rs4778138', 'rs642742', 'rs6497271', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7948623',
'rs7170989', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

'rs895829', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630", 'rs16891982', 'rs16950987", 'rs1800404', 'rs1805005',

47 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289',
'rs1805009', 'rs183671', 'rs1900758", 'rs2070959', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984", 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3794606',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270",
'rs3768056', 'rs4778138', 'rs642742', 'rs6497271", 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7170852', 'rs7170989', 'rs7948623', 'rs8039195', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs885479', 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832", 'rs13289', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

48 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006", 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289',
'rs1805009', 'rs183671', 'rs1900758", 'rs2070959', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984"', 'rs2733832', 'rs2835630", 'rs28777", 'rs3212345', 'rs3768056',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778138', 'rs4778232', 'rs4932620',
'rs3768056', 'rs4778138', 'rs642742', 'rs6497271", 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271", 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829',
'rs8039195', 'rs885479', 'rs895829', 'rs9894429' 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664"', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs12913832', 'rs13289', 'rs13289810', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',

49 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671", 'rs1900758', 'rs2036213",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs3212345', 'rs3768056', 'rs4778138', 'rs642742',
'rs6497271', 'rs7170852', 'rs7170989', 'rs7494942',

'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984"',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs4778138', 'rs4778232',
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
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'rs7948623', 'rs8039195', 'rs885479', 'rs895829',
'rs9894429']

'rs6497271', 'rs683', 'rs7170989', 'rs7948623', 'rs8039195',
'rs895828', 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592",
'rs12896399', 'rs12913832', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',

50 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138',
'rs3212345', 'rs3768056', 'rs4778138', 'rs642742', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7948623',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404',
'rs1724630', 'rs1800404"', 'rs1800407', 'rs1805005', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671',

51 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777"',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs3212345', 'rs3768056"', 'rs3794606', 'rs4778137',
'rs28777', 'rs3212345', 'rs3768056', 'rs4778138', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs642742', 'rs6497271', 'rs6510760", 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs885479', 'rs895829', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654', 'rs1325127', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404"', 'rs1800407', 'rs1805005', 'rs1800404', 'rs1805005', 'rs1805006', 'rs1805009',

52 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs183671', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs28777', 'rs3212345', 'rs3768056', 'rs4778138', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4959270', 'rs642742', 'rs6497271', 'rs6510760', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829',
'rs8039195', 'rs885479', 'rs895829', 'rs9894429'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832', 'rs13289', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654', 'rs1325127', 'rs1375164', 'rs1393350', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404", 'rs1800407', 'rs1805005', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

53 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289',
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778138', 'rs4959270', 'rs642742', 'rs6497271', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs6497271', 'rs683', 'rs7170989', 'rs7948623', 'rs8039195',
'rs7948623', 'rs8039195', 'rs885479', 'rs895829', 'rs895828', 'rs895829', 'rs9894429'

'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

54 'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs12821256', 'rs12896399', 'rs12913832'", 'rs13289',
'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654',

'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs1375164', 'rs1393350', 'rs1426654",
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'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758",
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs4778138', 'rs4959270", 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs9894429']

'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758", 'rs2036213',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs4778137", 'rs4778138',
'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7948623',
'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592',
'rs12821256', 'rs12896399', 'rs12913832, 'rs13289',
'rs13289810', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',

% 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3768056", 'rs3794606', 'rs4778137",
'rs4778138', 'rs4932620', 'rs4959270', 'rs642742', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7170989', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs895828', 'rs895829', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832", 'rs13289', 'rs12203592, 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810', 'rs1375164", 'rs1393350'", 'rs1426654', 'rs1325127', 'rs1375164", 'rs1393350', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",

56 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213",
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777",
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138'", 'rs4932620', 'rs4959270', 'rs4778137', 'rs4778138'", 'rs4778232', 'rs4932620',
'rs642742', 'rs6497271', 'rs6510760", 'rs7170852', 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271", 'rs683',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7170989', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829',
'rs885479', 'rs895828', 'rs895829', 'rs9894429'] 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs12913832", 'rs13289', 'rs12203592", 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289810', 'rs1375164', 'rs1393350", 'rs1426654', 'rs1325127', 'rs1375164", 'rs1393350', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs1805009', 'rs183671", 'rs1900758', 'rs2036213',

57 'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777",
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138'", 'rs4778241'", 'rs4932620', 'rs4778137', 'rs4778138'", 'rs4778232', 'rs4932620',
'rs4959270', 'rs642742', 'rs6497271", 'rs6510760", 'rs4959270', 'rs6119471'", 'rs642742', 'rs6497271", 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs895828', 'rs895829', 'rs9894429']

'rs9894429']
['rs1037208", 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

58 'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164", 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
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'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3768056', 'rs4778137", 'rs4778138', 'rs4778241",
'rs4932620', 'rs4959270", 'rs642742', 'rs6497271",
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs9894429']

'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758", 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777',
'rs3212345', 'rs3768056"', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs895828', 'rs895829', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164', 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832,
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671", 'rs1900758', 'rs2036213',

59 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777",
'rs2733832', 'rs2835630', 'rs28777", 'rs3212345', 'rs3212345', 'rs3768056", 'rs3794606', 'rs3935591",
'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4778241', 'rs4932620', 'rs4959270', 'rs642742', 'rs4932620', 'rs4959270", 'rs6119471'", 'rs642742',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs895828', 'rs895829', 'rs9894429']

['rs1037208", 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664"', 'rs1129038', 'rs11636232", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592'", 'rs12821256', 'rs12896399',
'rs13289', 'rs13289810', 'rs1375164", 'rs1393350", 'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1805005', 'rs1805006", 'rs1805009', 'rs183671',

60 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289', 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2733832', 'rs2835630", 'rs28777", 'rs3212345', 'rs2733832', 'rs2835630", 'rs28777", 'rs3212345', 'rs3768056',
'rs3768056', 'rs3794606', 'rs4778137", 'rs4778138', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270', 'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852", 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7494942', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829',
'rs885479', 'rs895828", 'rs895829', 'rs9894429'] 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs13289810', 'rs1375164', 'rs1393350", 'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805005', 'rs1805006", 'rs1805009', 'rs183671",

61 'rs1900758", 'rs2036213', 'rs2070959', 'rs2238289', 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2733832', 'rs2835630', 'rs28777", 'rs3212345', 'rs2733832', 'rs2835630', 'rs28777", 'rs3212345', 'rs3768056',
'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270", 'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760", 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs895828', 'rs895829', 'rs9894429']

'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

62 'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",

'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164", 'rs1393350",

'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs1375164",
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'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2733832', 'rs2835630', 'rs28777", 'rs3212345',
'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006"', 'rs1805009', 'rs183671',
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs2835630", 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs895828', 'rs895829', 'rs916977', 'rs9894429')

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164",
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",
'rs183671", 'rs1900758', 'rs2036213', 'rs2070959',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",
'rs183671', 'rs1900758', 'rs2036213', 'rs2070959',

£ 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs4778137', 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4778241", 'rs4932620', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs8039195', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']
'rs895829', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164', 'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1724630", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

64 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959', 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959',

'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs4778137', 'rs3768056', 'rs3794606', 'rs3935591", 'rs4778137",
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs4959270", 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs895829', 'rs916977', 'rs9894429' 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404"',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

65 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959', 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959',

'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479',
'rs895828', 'rs895829', 'rs916977', 'rs9894429']

'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977", 'rs9894429']
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['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232'", 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758", 'rs2036213',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213",

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138',
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

66 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',

'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471", 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989",
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828",
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429" | 'rs895829'", 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208'", 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832'", 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006", 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213",

67 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']

TABLE S13: SNP SELECTION BY RFE AND X? — SKIN 3 CLASSES

'rs7948623']

SNPs RFE X2

2 | [rs11230664', rs1805006]] ['rs11230664', 'rs1426654]

3 | [rs11230664", rs1129038', 'rs18050061] [rs11230664", 'rs1426654", 'rs1448484"]

4 | [rs11230664', rs1129038', rs1805006', 56497271 [rs11230664", 'rs1426654", 'rs1448484", 'rs61194711]

5 | [1s1042602 'rs11230664', rs1129038", rs1805006, [rs11230664", rs1426654", rs1448484", rs6119471",
'rs6497271'] 'rs6497271"

6 | (151042602 'rs11230664', rs1129038", rs1805006, [rs10777129', 'rs11230664", 'rs1426654", 'rs1448484",
'rs6497271', 'rs79486231] 'rs6119471", 'rs64972711

;| [1s10424065', 151042602, rs11230664', rs1129038" [rs10777129', 'rs11230664", 'rs1426654", 'rs1448484",
'rs1805006', 'rs6497271", 'rs7948623"] 'rs6119471", 'rs6497271", 'rs8039195']

g | (1510424065, 151042602, 'rs11230664', rs1129038" [rs10777129', rs11230664", 'rs1375164", 'rs1426654',
'rs1805006', 'rs1805009', 'rs6497271', 'rs7948623] 'rs1448484", 'rs6119471", 'rs6497271", 'rs8039195']
[rs10424065', rs1042602', rs11230664", 'rs1129038, [rs10777129', 'rs11230664", rs12913832', 'rs1375164,

9 | 'rs1805006', 'rs1805009', 'rs2424984', 'rs6497271", 'rs1426654', 'rs1448484", 'rs6119471", 'rs6497271",

'rs8039195']
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['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038',

['rs10777129', 'rs11230664', 'rs1129038', 'rs12913832',

10 'rs1805006', 'rs1805009', 'rs2424984', 'rs6497271', 'rs1375164", 'rs1426654"', 'rs1448484', 'rs6119471",
'rs6510760', 'rs7948623'] 'rs6497271', 'rs8039195"
['rs10424065', 'rs1042602'", 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664", 'rs1129038', 'rs12913832',
11 'rs1375164', 'rs1805006', 'rs1805009', 'rs2424984', 'rs1375164", 'rs1426654"', 'rs1448484', 'rs6119471',
'rs6497271', 'rs6510760", 'rs7948623'] 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664", 'rs1129038', 'rs12913832',
12 'rs1375164', 'rs1426654"', 'rs1805006', 'rs1805009', 'rs1375164", 'rs1426654", 'rs1448484', 'rs3794606',
'rs2424984', 'rs6497271', 'rs6510760', 'rs7948623"] 'rs6119471", 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038', ['rs10777129', 'rs11230664", 'rs1129038', 'rs12913832',
13 'rs1375164', 'rs1426654", 'rs1805006', 'rs1805009', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs2424984', 'rs6497271', 'rs6510760', 'rs7948623', 'rs3794606', 'rs6119471', 'rs6497271', 'rs8039195',
'rs9894429'" 'rs895829']
['rs10424065', 'rs1042602'", 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
14 'rs1375164', 'rs1426654"', 'rs16950987", 'rs1805006', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1805009', 'rs2424984", 'rs6497271', 'rs6510760', 'rs1597196", 'rs3794606', 'rs6119471', 'rs6497271',
'rs7948623', 'rs9894429" 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
15 'rs1129038', 'rs1375164", 'rs1426654', 'rs16950987", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1805006', 'rs1805009', 'rs2424984', 'rs6497271', 'rs1597196', 'rs3794606"', 'rs4778232', 'rs6119471",
'rs6510760', 'rs7948623', 'rs9894429'] 'rs6497271'", 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
16 'rs1129038', 'rs1375164", 'rs1426654', 'rs16950987', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1805006', 'rs1805009', 'rs2424984', 'rs4932620', 'rs1597196", 'rs3794606', 'rs4778232', 'rs6119471',
'rs6497271', 'rs6510760', 'rs7948623', 'rs9894429" 'rs642742', 'rs6497271", 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs1375164"', 'rs1426654', 'rs16950987", 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
17 'rs1805006', 'rs1805009', 'rs2238289', 'rs2424984', 'rs1597196", 'rs16950987', 'rs3794606', 'rs4778232',
'rs4932620', 'rs6497271', 'rs6510760', 'rs7948623', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895829"]
'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
'rs1129038', 'rs1375164', 'rs1426654', 'rs16950987"', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
18 'rs1805006', 'rs1805009', 'rs2238289', 'rs2424984', 'rs1597196", 'rs16950987', 'rs2240203', 'rs3794606',
'rs3212345', 'rs4932620', 'rs6497271', 'rs6510760', 'rs4778232', 'rs6119471', 'rs642742', 'rs6497271",
'rs7948623', 'rs9894429'] 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
'rs1129038', 'rs1375164', 'rs1426654', 'rs16950987"', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654',
19 'rs1805006', 'rs1805009', 'rs2238289', 'rs2424984', 'rs1448484', 'rs1597196', 'rs16950987', 'rs2240203',
'rs3212345', 'rs4932620', 'rs6497271", 'rs6510760', 'rs3794606', 'rs4778232', 'rs6119471", 'rs642742',
'rs7948623', 'rs885479', 'rs9894429'] 'rs6497271'", 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs1375164", 'rs1426654', 'rs16950987', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
20 'rs1805006', 'rs1805009', 'rs2238289', 'rs2424984', 'rs1448484', 'rs1597196', 'rs16950987', 'rs2240203',
'rs3212345', 'rs4778232', 'rs4932620', 'rs6497271', 'rs2424984', 'rs3794606', 'rs4778232', 'rs6119471",
'rs6510760', 'rs7948623', 'rs885479', 'rs9894429") 'rs642742', 'rs6497271', 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs1375164", 'rs1426654', 'rs16950987', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
21 'rs1805006', 'rs1805009', 'rs2238289', 'rs2424984', 'rs1448484', 'rs1597196', 'rs16950987', 'rs2240203',
'rs3212345', 'rs4778232', 'rs4932620', 'rs6119471', 'rs2424984", 'rs3794606', 'rs4778232', 'rs6119471',
'rs6497271', 'rs6510760', 'rs7948623', 'rs885479', 'rs642742', 'rs6497271", 'rs8039195', 'rs895828', 'rs895829"]
'rs9894429'
22 ['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',

'rs1129038', 'rs1375164', 'rs1426654', 'rs16950987",

'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",
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'rs1805006', 'rs1805009', 'rs2238289', 'rs2424984",
'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6119471', 'rs6497271", 'rs6510760', 'rs7948623',
'rs885479', 'rs9894429']

'rs1448484', 'rs1597196', 'rs16950987", 'rs2240203',
'rs2424984', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895828",
'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664",
'rs1129038', 'rs11636232', 'rs1375164', 'rs1426654',
'rs16950987', 'rs1805006', 'rs1805009', 'rs2238289',

['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12913832", 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16950987", 'rs2240203',

2 'rs2424984', 'rs3212345', 'rs3794606', 'rs4778232', 'rs2402130', 'rs2424984', 'rs3794606', 'rs4778232',
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7948623', 'rs885479', 'rs9894429'] 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
'rs1129038', 'rs11636232", 'rs1375164', 'rs1426654', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",

24 'rs16891982', 'rs16950987', 'rs1805006', 'rs1805009', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs2238289', 'rs2424984"', 'rs3212345', 'rs3794606', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs4778232', 'rs4932620', 'rs6119471', 'rs6497271', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6510760', 'rs7948623', 'rs885479', 'rs9894429" 'rs6497271', 'rs8039195', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
'rs1129038', 'rs11636232', 'rs1375164", 'rs1426654', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",
'rs16891982', 'rs16950987', 'rs1805006', 'rs1805009', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',

25 'rs183671', 'rs2238289', 'rs2424984', 'rs3212345', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6497271', 'rs6510760', 'rs7948623', 'rs885479', 'rs642742', 'rs6497271', 'rs8039195', 'rs895828', 'rs895829']
'rs9894429'"

['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232", 'rs1375164', 'rs1426654', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs16891982', 'rs16950987', 'rs1805006', 'rs1805009', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

26 'rs183671', 'rs2238289', 'rs2378249', 'rs2424984', 'rs1800404', 'rs2238289', 'rs2240203', 'rs2402130',
'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620', 'rs2424984", 'rs3794606', 'rs4778232', 'rs4932620',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7948623', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895828',
'rs885479', 'rs9894429" 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232'", 'rs1375164", 'rs1426654', 'rs1129038', 'rs11636232'", 'rs12913832', 'rs1375164',
'rs16891982', 'rs16950987', 'rs1800407', 'rs1805006', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",

27 'rs1805009', 'rs183671', 'rs2238289', 'rs2378249', 'rs1800404', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs3212345', 'rs3794606', 'rs4778232', 'rs2424984', 'rs3794606', 'rs4778232', 'rs4932620',
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs6119471'", 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs885479', 'rs9894429'] 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs1375164", 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164"',
'rs1426654', 'rs16891982', 'rs16950987', 'rs1800407", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

28 'rs1805006', 'rs1805009', 'rs183671', 'rs2238289', 'rs1800404"', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2424984', 'rs3212345', 'rs3794606', 'rs2402130', 'rs2424984"', 'rs3794606', 'rs4778232',
'rs4778232', 'rs4932620', 'rs6119471', 'rs6497271", 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7948623', 'rs885479', 'rs9894429'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1375164', 'rs1426654"', 'rs16891982', 'rs16950987", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987',

29 'rs1800407', 'rs1805006', 'rs1805009', 'rs183671", 'rs1800404', 'rs1900758", 'rs2238289', 'rs2240203',
'rs2238289', 'rs2378249', 'rs2424984', 'rs3212345', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3794606',
'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471', 'rs4778232', 'rs4932620', 'rs6119471'", 'rs642742',
'rs6497271', 'rs6510760', 'rs7948623', 'rs885479', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',

30 'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

'rs1325127', 'rs1375164', 'rs1426654', 'rs16891982',
'rs16950987', 'rs1800407', 'rs1805006', 'rs1805009',
'rs183671', 'rs2238289', 'rs2378249', 'rs2424984",

'rs1426654', 'rs1448484', 'rs1597196', 'rs16950987",
'rs1800404', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984', 'rs2594935', 'rs3212345',
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'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7948623',
'rs885479', 'rs9894429']

'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471',
'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819",
'rs11230664', 'rs1129038", 'rs11636232', 'rs12821256',
'rs1325127', 'rs1375164', 'rs1426654', 'rs16891982',
'rs16950987', 'rs1800407', 'rs1805006', 'rs1805009',

['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1900758', 'rs2238289',

=L 'rs183671', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3212345', 'rs3768056', 'rs3794606', 'rs4778232', 'rs3212345', 'rs3794606"', 'rs4778232', 'rs4932620',
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs885479', 'rs9894429'] 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs1325127', 'rs1375164', 'rs1426654', 'rs16891982', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

32 'rs16950987', 'rs1800407', 'rs1805006', 'rs1805009', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2424984', 'rs3212345', 'rs3768056', 'rs3794606', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs4778232', 'rs4932620', 'rs6119471', 'rs6497271', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7948623', 'rs885479', 'rs9894429'] 'rs7170989', 'rs8039195', 'rs895828", 'rs895829'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs1325127', 'rs1375164', 'rs1426654', 'rs16891982', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805006', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758",

33 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2378249', 'rs2424984', 'rs3212345', 'rs3768056', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs6497271'", 'rs6510760', 'rs7948623', 'rs885479', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829', 'rs9894429"]
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs1325127', 'rs1375164", 'rs1426654', 'rs16891982', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805006', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

34 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2424984', 'rs3212345', 'rs3768056', 'rs2424984', 'rs2594935', 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4932620', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829',
'rs885479', 'rs9894429'] 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs1325127', 'rs1375164", 'rs1426654', 'rs16891982', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs16950987', 'rs1800404', 'rs1800407', 'rs1805006', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404"',

35 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs1805005', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2424984', 'rs3212345', 'rs3768056', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs3212345',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4932620', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6119471', 'rs6497271', 'rs6510760', 'rs7948623', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828',
'rs8039195', 'rs885479', 'rs9894429'] 'rs895829', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs1325127', 'rs1375164"', 'rs1426654', 'rs16891982', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805006', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404"',

36 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs1805005', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345', 'rs2402130', 'rs2424984', 'rs2594935', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591", 'rs4778232', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471',
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs7948623', 'rs8039195', 'rs885479', 'rs9894429" 'rs895829', 'rs9894429'

37 ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256",
'rs1325127', 'rs1375164', 'rs1426654', 'rs1448484',

'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654',
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'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
'rs1805006', 'rs1805009', 'rs183671", 'rs1900758"',
'rs2238289', 'rs2378249', 'rs2424984', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778232', 'rs4932620', 'rs6119471', 'rs6497271',
'rs6510760', 'rs7948623', 'rs8039195', 'rs885479',
'rs9894429'

'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1805005', 'rs1900758', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935', 'rs28777",
'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6119471'", 'rs642742', 'rs6497271', 'rs7170989',
'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256',
'rs1325127', 'rs1375164', 'rs1426654', 'rs1448484',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407',
'rs1805006', 'rs1805009', 'rs183671", 'rs1900758",

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1805005', 'rs1900758', 'rs2238289',

38 'rs2238289', 'rs2378249', 'rs2424984', 'rs28777', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935', 'rs28777"',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3212345', 'rs3794606"', 'rs4778232', 'rs4932620',
'rs4778232', 'rs4932620', 'rs6119471', 'rs6497271", 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7948623', 'rs8039195', 'rs885479', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs916977', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs1325127', 'rs1375164', 'rs1426654', 'rs1448484', 'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987"',

39 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1800404', 'rs1805005', 'rs183671', 'rs1900758',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',

'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs2594935', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232',
'rs3935591", 'rs4778232', 'rs4932620', 'rs6119471", 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs6497271', 'rs6510760', 'rs7948623', 'rs8039195', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829',
'rs885479', 'rs916977', 'rs9894429" 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs1325127', 'rs1375164', 'rs1426654', 'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654",
'rs1448484', 'rs16891982', 'rs16950987', 'rs1800404"', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",

40 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800404', 'rs1805005', 'rs183671', 'rs1900758',

'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs2594935', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4932620', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs6497271', 'rs6510760', 'rs7948623', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs8039195', 'rs885479', 'rs916977', 'rs9894429'] 'rs895829', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12896399', 'rs1325127', 'rs1375164', 'rs1426654', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs1800404', 'rs1800407"', 'rs1805005', 'rs1805006', 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671',

41 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2424984"', 'rs28777', 'rs3212345', 'rs2424984', 'rs2594935', 'rs28777', 'rs3212345', 'rs3794606',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rsd778137', 'rs4778232', 'rs4932620', 'rs4959270',
'rs4932620', 'rs6119471', 'rs6497271', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

'rs11230664', 'rs1129038', 'rs11636232', 'rs12821256', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs12896399', 'rs1325127', 'rs1375164', 'rs1426654', 'rs12203592', 'rs12821256', 'rs12913832', 'rs1375164',

'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16891982',
42 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

'rs1805009', 'rs183671', 'rs1900758", 'rs2238289',
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232',
'rs4932620', 'rs6119471", 'rs6497271'", 'rs6510760',

'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs3794606', 'rs4778137", 'rs4778232'", 'rs4932620',
'rs4959270', 'rs6119471", 'rs642742', 'rs6497271',
'rs7170989', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
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'rs7494942', 'rs7948623', 'rs8039195', 'rs885479',
'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12896399', 'rs1325127', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

43 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2238289', 'rs2378249', 'rs2424984', 'rs28777', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832', 'rs28777",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3212345', 'rs3794606', 'rs4778137", 'rs4778232',
'rs4778232', 'rs4932620', 'rs6119471', 'rs6497271', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6510760', 'rs7494942', 'rs7948623', 'rs8039195', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829',
'rs885479', 'rs916977', 'rs9894429" 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127", 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1375164', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

44 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs183671', 'rs1900758", 'rs2238289', 'rs2240203',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777"',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606", 'rs3212345', 'rs3794606', 'rs4778137", 'rs4778232',
'rs3935591', 'rs4778232', 'rs4932620', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760", 'rs7494942', 'rs7948623', 'rs6497271'", 'rs683', 'rs7170989', 'rs8039195', 'rs895828",
'rs8039195', 'rs885479', 'rs916977', 'rs9894429'] 'rs895829', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127", 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

45 'rs1805005', 'rs1805006"', 'rs1805009', 'rs183671', 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137',
'rs3935591', 'rs4778232', 'rs4932620', 'rs6119471', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760", 'rs7494942', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs8039195',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977', 'rs895828', 'rs895829', 'rs9894429']

'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127", 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

46 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4932620', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7948623',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs916977", 'rs9894429"
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038"', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12821256"', 'rs12896399', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

47 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4932620",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760',

'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137",
'rs4778138', 'rs4778232'", 'rs4932620', 'rs4959270',
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'rs7170852', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs916977', 'rs9894429']

'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127",
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs1805009', 'rs183671', 'rs1900758', 'rs2070959',

48 'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4778241", 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829',
'rs8039195', 'rs885479', 'rs916977', 'rs9894429'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256"', 'rs12896399', 'rs1325127', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404"',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805005', 'rs1805009', 'rs183671', 'rs1900758',

49 'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2402130', 'rs2424984"', 'rs28777', 'rs3212345', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs3794606', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241'", 'rs4932620', 'rs6119471', 'rs642742', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6497271'", 'rs6510760', 'rs7170852', 'rs7494942', 'rs6497271'", 'rs683', 'rs7170989', 'rs7948623', 'rs8039195',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977', 'rs895828', 'rs895829', 'rs9894429'

'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256"', 'rs12896399', 'rs1325127", 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404"',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805005', 'rs1805009', 'rs183671', 'rs1900758',

50 'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2402130', 'rs2424984"', 'rs28777', 'rs3212345', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138',
'rs4778241'", 'rs4932620', 'rs6119471', 'rs642742', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6497271'", 'rs6510760', 'rs7170852', 'rs7494942', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7948623',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs8039195', 'rs895828", 'rs895829', 'rs9894429']

'rs916977', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404"',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805005', 'rs1805009', 'rs183671', 'rs1900758',

51 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2402130', 'rs2424984', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3768056', 'rs3794606', 'rs4778137", 'rs4778138',
'rs4778232'", 'rs4778241', 'rs4932620', 'rs6119471", 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs642742', 'rs6497271'", 'rs683', 'rs7170989', 'rs7494942',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs7948623', 'rs8039195', 'rs895828", 'rs895829', 'rs9894429']
'rs895828', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
52 'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127", 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

'rs13289', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484’,
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404"',
'rs1800407', 'rs1805005', 'rs1805009', 'rs183671",
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'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778232', 'rs4778241', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760',
'rs7170852', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs916977', 'rs9894429']

'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777",
'rs3212345', 'rs3768056"', 'rs3794606', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829',
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127",
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484’,
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805009', 'rs183671",
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',

53 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984"', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591',
'rs3794606', 'rs3935591', 'rs4778232', 'rs4778241", 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271", 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs8039195', 'rs885479', 'rs895828', 'rs916977', 'rs895828', 'rs895829', 'rs9894429'

'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1800407', 'rs1805005', 'rs1805009', 'rs183671",

54 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984", 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778241'", 'rs4932620', 'rs6119471', 'rs642742', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7494942', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs8039195', 'rs895828", 'rs895829', 'rs9894429']
'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12821256', 'rs12896399', 'rs1325127", 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs13289810', 'rs1375164", 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484"',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006", 'rs1800407', 'rs1805005', 'rs1805009', 'rs183671",

55 'rs1805009', 'rs183671", 'rs1900758", 'rs2070959', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',

'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs2424984', 'rs2733832', 'rs28777', 'rs3212345', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138", 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs642742', 'rs6497271', 'rs6510760", 'rs7170852', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs895828", 'rs895829', 'rs916977', 'rs9894429'"
'rs895828', 'rs916977', 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065'", 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12821256"', 'rs12896399', 'rs1325127", 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs13289810', 'rs1375164", 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484",

56 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',

'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2733832', 'rs28777', 'rs3212345',
'rs3768056", 'rs3794606', 'rs3935591', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471',

'rs1800407', 'rs1805005', 'rs1805009', 'rs183671',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203",
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
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'rs642742', 'rs6497271', 'rs6510760', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs916977', 'rs9894429']

'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs916977",
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671", 'rs1900758"',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484’,
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805009', 'rs183671",
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',

57 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs642742', 'rs6497271", 'rs6510760", 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7494942', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829',
'rs8039195', 'rs885479', 'rs895828', 'rs916977', 'rs916977', 'rs9894429']

'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs12913832', 'rs13289', 'rs1375164", 'rs1426654",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987',
'rs16950987", 'rs1800404', 'rs1800407", 'rs1805005', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805009',
'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

58 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2402130', 'rs2424984', 'rs2733832', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241", 'rs4778138', 'rs4778232'", 'rs4932620', 'rs4959270',
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']

'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256", 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164", 'rs1393350',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407', 'rs16950987", 'rs1800404', 'rs1800407"', 'rs1805005',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805009', 'rs183671", 'rs1900758", 'rs2070959',

59 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203"', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',

'rs2378249', 'rs2402130', 'rs2424984', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778241'", 'rs4932620', 'rs6119471', 'rs642742', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6497271'", 'rs6510760", 'rs7170852', 'rs7170989', 'rs7170852", 'rs7170989', 'rs7494942', 'rs7948623',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs895828", 'rs895829', 'rs916977', 'rs9894429']
'rs895828', 'rs916977', 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',

60 'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",

'rs1805005', 'rs1805006', 'rs1805009', 'rs183671',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471',

'rs1805005', 'rs1805009', 'rs183671', 'rs1900758",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
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'rs642742', 'rs6497271', 'rs6510760', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs916977', 'rs9894429']

'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs916977",
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

['rs1037208'", 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs1375164",
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987", 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805009', 'rs183671', 'rs1900758',
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203',

61 | 152240003, 152378249, 152402130", rs2424984", 'rs2378249', 'rs2402130, 'rs2424984', 'rs2594935/,
'rs2733832, 'rs2835630', 'rs28777, 'rs3212345, 'rs2733832, 'rs2835630), 'rs28777, 'rs3212345', 'rs3768056,
'rs3768056', 'rs3794606', 'rs3935591", 'rs4778137", 'rs3794606', 'rs3935591', 'rs4778137", 'rs4778138',
'rs4778138', 'rs4778232, 'rs4778241", 'rs4932620), 'rs4778232, 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471", 'rs642742", 'rs6497271', 'rs6510760", 'rs642742', 'rs6497271', 'rs683, 'rs7170852', 'rs7170989,
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7494942, 'rs7948623, 'rs8039195', 'rs895828", 's895829,
'rs8039195', 'rs885479', 'rs895828', 'rs916977", 'r$916977', 'rs9894429']

'r$9894429]]

[rs1037208', 'rs10424065', rs1042602', 'rs10756819, [rs1037208', 'rs10424065', 'rs1042602", rs10756819',
'rs10777129', 'rs1110400", 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664", 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592", 'rs12821256, 'rs12896399',
'rs12913832", 'rs1325127", 'rs13289', 'rs13289810/, 'rs12913832", 'rs1325127", 'rs13289', 'rs1375164",
'rs1375164", 'rs1393350', 'rs1426654', 'rs1448484", 'rs1393350', 'rs1426654', 'rs1448484", 'rs1597196/,
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630), 'rs16891982', 'rs16950987', 'rs1800404, 'rs1800407',
'rs1800404', 'rs1800407', 'rs1805005', 'rs18050086', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

g2 | 1805009 5183671, 51900758 152070959, 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130/, 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2733832, 'rs2835630, 'rs28777', 'rs2594935', 'rs2733832, 'rs2835630, 'rs28777", 'rs3212345",
'r$3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3768056', 'rs3794606', 'rs3935591", 'rs4778137',
'rs4778137', 'rs4778138', 'rs4778232, 'rs4778241", 'rs4778138', 'rs4778232, 'rs4932620', 'rs4959270',
'rs4932620', 'rs6119471", 'rs642742", 'rs6497271", 'rs6119471", 'rs642742', 'rs6497271', 'rs683', 'rs7170852,
'rs6510760', 'rs7170852', 'rs7170989), 'rs7494942", 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs7948623', 'rs8039195', 'rs885479', rs895828", 'rs895828", 'rs895829', 'rs916977', 'rs9894429']
'rs916977", 'rs9894429']

[rs1037208', 'rs10424065', rs1042602", rs10756819, [rs1037208', 'rs10424065', 'rs1042602', rs10756819),
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400", 'rs11230664", 'rs1129038',
'rs11636232", 'rs12203592", 'rs12821256', 'rs12896399", 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810/, 'rs12913832', 'rs1325127", 'rs13289', 'rs1375164",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1393350', 'rs1426654', 'rs1448484", 'rs1597196',
'rs1597196, 'rs16891982', 'rs16950987', 'rs1724630, 'rs16891982', 'rs16950987', 'rs1800404, 'rs1800407',
'rs1800404', 'rs1800407', 'rs1805005', 'rs18050086', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

g3 | 1805009 5183671, 51900758 152070959, 'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289),
'r$2238289', 'rs2240203', 'rs2378249', 'rs2402130/, 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2733832', 'rs2835630', 'rs28777', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3768056', 'rs3794606', 'rs3935591", 'rs4778137',
'rs4778137', 'rs4778138', 'rs4778232, 'rs4778241", 'rs4778138', 'rs4778232, 'rs4932620', 'rs4959270',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271", 'rs6119471", 'rs642742", 'rs6497271', 'rs683', 'rs7170852',
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942', | 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs7948623', 'rs8039195', 'rs885479), 'rs895828', 'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']
'rs916977", 'rs9894429']

[rs1037208', 'rs10424065', rs1042602', 'rs10756819', [rs1037208', 'rs10424065', 'rs1042602, 'rs10756819',

'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',

'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592", 'rs12821256, 'rs12896399",
ga | 512913832, 51325127 513289, 1513289810 'r$12913832', 'rs1325127", 'rs13289), 'rs13289810',

'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630",
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',

'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",
'rs183671", 'rs1900758', 'rs2036213', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130",




225

'rs2402130', 'rs2424984', 'rs2733832', 'rs2835630',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479',
'rs895828', 'rs916977', 'rs9894429"

'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rsd778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006",
'rs1805009', 'rs183671', 'rs1900758", 'rs2036213',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213',

65 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138", 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778232', 'rs4778241", 'rs4932620', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs885479', 'rs895828', 'rs916977", 'rs9894429'] 'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232'", 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484", 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630", 'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

66 'rs1805009', 'rs183671', 'rs1900758", 'rs2036213', 'rs1805009', 'rs183671'", 'rs1900758', 'rs2036213",

'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3794606', 'rs3935591", 'rs4778137", 'rs4778138', 'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471", 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828",
'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429 | 'rs895829', 'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208'", 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006", 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs1805009', 'rs183671", 'rs1900758', 'rs2036213',

67 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249",

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429']

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs6510760", 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
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TABLE S14: SNP SELECTION BY RFE AND X? — SKIN 4 CLASSES

SNPs RFE X2

2 ['rs11230664', 'rs1805006'] ['rs11230664', 'rs1426654"]

3 ['rs11230664', 'rs1129038'", 'rs1805006'] ['rs11230664', 'rs1426654', 'rs1448484

4 ['rs11230664', 'rs1129038', 'rs1805006', 'rs6497271'] ['rs11230664', 'rs1426654', 'rs1448484', 'rs6119471"

5 ['rs11230664', 'rs1129038', 'rs1805006', 'rs6497271", ['rs10777129', 'rs11230664', 'rs1426654", 'rs1448484',
'rs6510760'] 'rs6119471"

6 ['rs1042602', 'rs11230664', 'rs1129038', 'rs1805006', ['rs10777129', 'rs11230664', 'rs1426654", 'rs1448484',
'rs6497271', 'rs6510760'] 'rs6119471', 'rs6497271"

7 ['rs1042602', 'rs11230664', 'rs1129038', 'rs1805006', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1426654',
'rs6497271', 'rs6510760', 'rs7948623'] 'rs1448484', 'rs6119471', 'rs6497271']

8 ['rs1042602', 'rs11230664', 'rs1129038', 'rs1805006', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1426654',
'rs4932620', 'rs6497271", 'rs6510760', 'rs7948623'] 'rs1448484', 'rs6119471", 'rs6497271'", 'rs8039195']
['rs1042602', 'rs10777129'", 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1375164',

9 'rs1805006', 'rs4932620'", 'rs6497271', 'rs6510760', 'rs1426654', 'rs1448484', 'rs6119471', 'rs6497271",
'rs7948623'] 'rs8039195']

['rs1042602', 'rs10777129', 'rs11230664", 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1375164',

10 'rs1805006', 'rs1805009', 'rs4932620', 'rs6497271", 'rs1426654', 'rs1448484', 'rs6119471'", 'rs642742',
'rs6510760', 'rs7948623'] 'rs6497271', 'rs8039195']

['rs1042602', 'rs10777129', 'rs11230664", 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs12913832',

11 'rs1426654', 'rs1805006', 'rs1805009', 'rs4932620', 'rs1375164', 'rs1426654', 'rs1448484', 'rs6119471',
'rs6497271', 'rs6510760', 'rs7948623'] 'rs642742', 'rs6497271', 'rs8039195']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',

12 'rs1129038', 'rs1426654", 'rs1805006', 'rs1805009', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484’,
'rs4932620', 'rs6497271'", 'rs6510760', 'rs7948623'] 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195']
['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664", ['rs10424065', 'rs10777129', 'rs11230664", 'rs1129038',

13 'rs1129038', 'rs12203592', 'rs1426654", 'rs1805006', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1805009', 'rs4932620", 'rs6497271', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895829'
'rs7948623']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',

14 'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1805006', 'rs1805009', 'rs4932620', 'rs6497271", 'rs1597196', 'rs6119471", 'rs642742', 'rs6497271",
'rs6510760', 'rs7948623'] 'rs8039195', 'rs895829']

['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664", ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',

15 'rs1129038", 'rs12203592', 'rs12821256', 'rs1426654", 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1805006', 'rs1805009', 'rs2424984', 'rs4932620', 'rs1597196', 'rs3794606', 'rs6119471'", 'rs642742',
'rs6497271', 'rs6510760", 'rs7948623'] 'rs6497271', 'rs8039195', 'rs895829']

['rs10424065', 'rs1042602'", 'rs10777129', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',

16 'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484",
'rs1448484', 'rs1805006', 'rs1805009', 'rs2424984', 'rs1597196', 'rs3794606", 'rs4778232'", 'rs6119471",
'rs4932620', 'rs6497271', 'rs6510760', 'rs7948623"] 'rs642742', 'rs6497271'", 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664", ['rs10424065', 'rs10777129', 'rs11230664", 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654', 'rs12913832', 'rs1375164", 'rs1426654", 'rs1448484",

17 'rs1448484', 'rs1805006', 'rs1805009', 'rs2424984', 'rs1597196', 'rs2424984', 'rs3794606', 'rs4778232',
'rs3768056', 'rs4932620', 'rs6497271'", 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895829']
'rs7948623'

18 ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',

'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256',

'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
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'rs1426654', 'rs1448484', 'rs1805006', 'rs1805009',
'rs2424984', 'rs3768056', 'rs4932620', 'rs6497271",
'rs6510760', 'rs7948623']

'rs1597196', 'rs16950987", 'rs2424984", 'rs3794606',
'rs4778232", 'rs6119471'", 'rs642742', 'rs6497271',
'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038", 'rs12203592', 'rs12821256',

['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

19 'rs1426654', 'rs1448484', 'rs1805006', 'rs1805009', 'rs1597196", 'rs16950987', 'rs2240203', 'rs2424984',
'rs2378249', 'rs2424984', 'rs3768056', 'rs4932620', 'rs3794606', 'rs4778232', 'rs6119471', 'rs642742',
'rs6497271'", 'rs6510760", 'rs7948623'] 'rs6497271", 'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

20 'rs1375164', 'rs1426654", 'rs1448484', 'rs1805006', 'rs1448484', 'rs1597196', 'rs16950987', 'rs2240203',
'rs1805009', 'rs2378249', 'rs2424984', 'rs3768056', 'rs2424984', 'rs3794606', 'rs4778232'", 'rs6119471",
'rs4932620', 'rs6497271', 'rs6510760', 'rs7948623'] 'rs642742', 'rs6497271'", 'rs8039195', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11636232', 'rs12913832', 'rs1375164"', 'rs1426654',

21 'rs1375164', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1805006', 'rs1805009', 'rs2378249', 'rs2424984', 'rs2240203', 'rs2424984"', 'rs3794606', 'rs4778232',
'rs3768056', 'rs4932620', 'rs6497271', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895829"]
'rs7948623"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',

22 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1597196', 'rs1805006", 'rs1805009', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs2424984', 'rs3768056', 'rs4932620', 'rs6497271', 'rsd778232', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7948623"] 'rs8039195', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",

23 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1597196', 'rs1805006', 'rs1805009', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs2424984', 'rs3768056', 'rs4932620', 'rs6497271", 'rs4778232', 'rs6119471', 'rs642742', 'rs6497271",
'rs6510760', 'rs7948623', 'rs9894429' 'rs8039195', 'rs895828", 'rs895829'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11636232', 'rs12913832', 'rs1375164", 'rs1426654',

24 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs1597196', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs2378249', 'rs2424984', 'rs3768056', 'rs4932620', 'rs4778232', 'rs4932620', 'rs6119471'", 'rs642742',
'rs6497271', 'rs6510760', 'rs7948623', 'rs9894429" 'rs6497271', 'rs8039195', 'rs895828", 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",

25 'rs1597196', 'rs1800404"', 'rs1805006', 'rs1805009', 'rs1800404', 'rs2240203', 'rs2402130', 'rs2424984",
'rs1900758', 'rs2378249', 'rs2424984', 'rs3768056', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471',
'rs4932620', 'rs6497271', 'rs6510760', 'rs7948623', 'rs642742', 'rs6497271', 'rs8039195', 'rs895828', 'rs895829']
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

26 'rs1597196', 'rs1800404"', 'rs1800407', 'rs1805006', 'rs16950987", 'rs1800404', 'rs2240203', 'rs2402130',
'rs1805009', 'rs1900758", 'rs2378249', 'rs2424984', 'rs2424984', 'rs3794606', 'rs4778232', 'rs4932620',
'rs3768056', 'rs4932620', 'rs6497271', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895828',
'rs7948623', 'rs9894429'" 'rs895829"]

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',

o 'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',

'rs13289', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1597196', 'rs1800404', 'rs1800407", 'rs1805006',
'rs1805009', 'rs1900758', 'rs2378249', 'rs2424984",

'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1800404', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984', 'rs3794606', 'rs4778232',
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'rs3768056', 'rs4932620', 'rs6497271', 'rs6510760",
'rs7948623', 'rs885479', 'rs9894429']

'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038", 'rs12203592', 'rs12821256',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484',

['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982",

28 'rs1597196', 'rs1800404", 'rs1800407', 'rs1805006', 'rs16950987", 'rs1800404', 'rs1900758', 'rs2238289',
'rs1805009', 'rs1900758", 'rs2378249', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs3212345', 'rs3768056', 'rs4932620', 'rs6497271', 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6510760', 'rs7948623', 'rs885479', 'rs9894429" 'rs6497271'", 'rs8039195', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs13289', 'rs1375164"', 'rs1426654", 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

29 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1900758', 'rs2238289',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs2424984', 'rs3212345', 'rs3768056', 'rs4932620', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760', 'rs7948623', 'rs885479', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829"]
'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16891982',

30 'rs1597196', 'rs16950987', 'rs1800404', 'rs1800407', 'rs16950987', 'rs1800404', 'rs1900758", 'rs2238289',
'rs1805006', 'rs1805009', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984', 'rs3212345',
'rs2378249', 'rs2424984', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs4932620', 'rs6497271', 'rs6510760', 'rs7948623', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs885479', 'rs9894429" 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs12821256', 'rs13289', 'rs1375164', 'rs1426654', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs16891982',

31 'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404', 'rs16950987', 'rs1800404', 'rs1900758", 'rs2238289',
'rs1800407', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2238289', 'rs2378249', 'rs2424984', 'rs3212345', 'rs3212345', 'rs3794606"', 'rs4778232', 'rs4932620',
'rs3768056', 'rs4932620', 'rs6497271', 'rs6510760', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs7948623', 'rs885479', 'rs9894429'] 'rs8039195', 'rs895828", 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592", 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs13289', 'rs1375164', 'rs1426654", 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

32 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758",
'rs1800404', 'rs1800407', 'rs1805006', 'rs1805009', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs3212345', 'rs3768056', 'rs4932620', 'rs6497271', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7948623', 'rs885479', 'rs9894429" 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs13289', 'rs1375164', 'rs1426654', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758',

33 'rs1800404', 'rs1800407', 'rs1805006', 'rs1805009', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2594935', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232',
'rs3212345', 'rs3768056', 'rs3794606', 'rs4932620', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs6497271', 'rs6510760', 'rs7948623', 'rs885479', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829'
'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
34 'rs12821256', 'rs13289', 'rs1375164', 'rs1426654', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',

'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1800407", 'rs1805006', 'rs1805009',
'rs1900758", 'rs2238289', 'rs2378249', 'rs2424984’,
'rs3212345', 'rs3768056', 'rs3794606', 'rs4778232',

'rs16891982', 'rs16950987", 'rs1800404', 'rs1805005',
'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2424984', 'rs2594935', 'rs28777', 'rs3212345', 'rs3794606',
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'rs4932620', 'rs6497271', 'rs6510760', 'rs7948623',
'rs885479', 'rs9894429']

'rs4778232'", 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592',
'rs12821256', 'rs13289', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',

35 'rs1800404', 'rs1800407', 'rs1805006', 'rs1805009', 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935', 'rs28777', 'rs3212345',
'rs2424984', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs4778232', 'rs4932620', 'rs6497271', 'rs6510760', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828',
'rs7948623', 'rs885479', 'rs9894429'] 'rs895829']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs13289', 'rs1375164', 'rs1426654"', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404"',

36 'rs1800404', 'rs1800407', 'rs1805006', 'rs1805009', 'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935', 'rs28777',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3794606"', 'rs4778232', 'rs4932620',
'rs3794606', 'rs4778232', 'rs4932620', 'rs6497271', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs6510760', 'rs7948623', 'rs885479', 'rs9894429") 'rs8039195', 'rs895828', 'rs895829')

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs13289', 'rs1375164', 'rs1393350', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',

37 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805006', 'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',
'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935', 'rs28777",
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345', 'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620",
'rs3768056', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs6497271', 'rs6510760', 'rs7948623', 'rs885479', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs13289', 'rs1375164', 'rs1393350', 'rs12913832', 'rs1375164', 'rs1426654"', 'rs1448484',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',

38 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805006', 'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',
'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2378249', 'rs2424984"', 'rs28777', 'rs3212345', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs4932620', 'rs6497271', 'rs6510760', 'rs7948623', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829', 'rs9894429"]
'rs885479', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs11230664', 'rs1129038', 'rs11636232', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs13289', 'rs1375164', 'rs1393350', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404",

39 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805006', 'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',

'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2378249', 'rs2424984"', 'rs28777', 'rs3212345', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs4932620', 'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429"]
'rs7948623', 'rs885479', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256"', 'rs13289', 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164', 'rs1426654',

40 'rs1393350", 'rs1426654", 'rs1448484', 'rs1597196', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",

'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',
'rs2238289', 'rs2378249', 'rs2424984', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",

'rs1800404', 'rs1805005', 'rs183671', 'rs1900758',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606',
'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
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'rs4778232', 'rs4932620', 'rs6497271', 'rs6510760',
'rs7170852', 'rs7948623', 'rs885479', 'rs9894429']

'rs6497271', 'rs683', 'rs7170989', 'rs8039195', 'rs895828',
'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs1325127', 'rs13289',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs13289', 'rs1375164"',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

41 'rs1800407', 'rs1805006"', 'rs1805009', 'rs183671", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs3935591", 'rs4778232', 'rs4932620', 'rs6497271', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs8039195',
'rs6510760', 'rs7170852', 'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs9894429']

'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664"', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs1325127', 'rs13289', 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671',

42 'rs1800407', 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2424984"', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3794606', 'rs4778137', 'rs4778232', 'rs4932620',
'rs3935591', 'rs4778232', 'rs4932620', 'rs642742', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

'rs885479', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664"', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs1325127', 'rs13289', 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

43 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778232', 'rs4932620',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829', 'rs9894429"]
'rs7948623', 'rs885479', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664"', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs1325127', 'rs13289', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

44 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs2424984', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3794606', 'rs4778137', 'rs4778232',
'rs3794606', 'rs3935591", 'rs4778232', 'rs4932620', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs6497271'", 'rs683', 'rs7170989', 'rs8039195', 'rs895828",
'rs7170852'", 'rs7948623', 'rs885479', 'rs9894429" 'rs895829', 'rs9894429')
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs1325127', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1375164", 'rs1426654", 'rs1448484', 'rs1597196',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

45 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',

'rs1805009', 'rs183671', 'rs1900758", 'rs2238289',
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7948623', 'rs885479',
'rs9894429']

'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs3212345', 'rs3794606', 'rs4778137', 'rs4778232',
'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs8039195',
'rs895828', 'rs895829', 'rs9894429']
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['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs1325127',
'rs13289', 'rs1375164", 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592'", 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',

46 'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832', 'rs28777",
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345', 'rs3212345', 'rs3794606", 'rs4778137', 'rs4778232',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271", 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs8039195',
'rs6510760', 'rs7170852', 'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs9894429']

'rs916977', 'rs9894429'

['rs1037208", 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs1325127", 'rs12203592", 'rs12821256', 'rs12896399', 'rs12913832,
'rs13289', 'rs1375164", 'rs1393350', 'rs1426654', 'rs13289', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

47 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',
'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345', 'rs3212345', 'rs3794606", 'rs4778137', 'rs4778232',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271", 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs8039195',
'rs6510760', 'rs7170852', 'rs7494942'", 'rs7948623', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

'rs885479', 'rs916977", 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs1325127", 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164", 'rs1393350', 'rs1426654', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987", 'rs1800404', 'rs1805005',

48 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',
'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832', 'rs28777",
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345', 'rs3212345', 'rs3794606', 'rs4778137', 'rs4778138',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271", 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
'rs7948623', 'rs885479', 'rs916977", 'rs9894429']

['rs1037208", 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs1325127", 'rs12203592", 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164", 'rs1393350', 'rs1426654', 'rs13289', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987", 'rs1800404', 'rs1805005',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006', 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

49 'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2378249', 'rs2424984', 'rs28777', 'rs3212345', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137",
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778232', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271", 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs6510760', 'rs7170852", 'rs7170989', 'rs7494942', 'rs7494942', 'rs8039195', 'rs895828', 'rs895829', 'rs916977",
'rs7948623', 'rs8039195', 'rs885479', 'rs916977', 'rs9894429'

'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',

'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
50 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

'rs16950987", 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',
'rs2238289', 'rs2378249', 'rs2424984', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989',

'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3794606',
'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
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'rs7494942', 'rs7948623', 'rs8039195', 'rs885479',
'rs916977", 'rs9894429']

'rs7170989', 'rs7494942', 'rs8039195', 'rs895828', 'rs895829',
'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

51 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2238289', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3794606', 'rs4778137', 'rs4778138', 'rs4778232',
'rs3935591', 'rs4778232', 'rs4932620', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs8039195',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

'rs885479', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805009', 'rs183671', 'rs1900758", 'rs2070959',

52 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2238289', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138',
'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs642742', 'rs6497271", 'rs6510760', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']
'rs8039195', 'rs885479', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232,
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs1325127', 'rs13289', 'rs1375164', 'rs1393350', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005', 'rs1805009', 'rs183671', 'rs1900758', 'rs2070959',

53 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2238289', 'rs2378249', 'rs2424984', 'rs2733832, 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138',
'rs3935591", 'rs4778138", 'rs4778232', 'rs4778241", 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271", 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs895828', 'rs895829', 'rs916977',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977", 'rs9894429'

'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs12913832', 'rs1325127', 'rs13289', 'rs1375164', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805009', 'rs183671', 'rs1900758'", 'rs2070959',

54 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs2733832", 'rs28777', 'rs3212345', 'rs3768056', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs4778241', 'rs4932620', 'rs6119471', 'rs642742', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs916977', 'rs9894429'

'rs916977", 'rs9894429"
55 ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',

'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399',

'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
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'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2424984', 'rs2733832', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138',
'rs4778232'", 'rs4778241', 'rs4932620', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs916977', 'rs9894429"

'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404',
'rs1805005', 'rs1805009', 'rs183671', 'rs1900758',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828",
'rs895829', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832'", 'rs1325127", 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs1375164", 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1800404', 'rs1805005', 'rs1805009',
'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

2 'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs2424984"', 'rs2733832', 'rs28777', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3794606', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs8039195', 'rs885479', 'rs916977', 'rs9894429'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164', 'rs1393350',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407", 'rs16950987', 'rs1800404', 'rs1805005', 'rs1805009',
'rs1805005', 'rs1805006", 'rs1805009', 'rs183671', 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

57 'rs1900758', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2402130', 'rs2424984", 'rs2594935', 'rs2733832', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs3935591", 'rs4778138', 'rs4778232', 'rs4778241', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977', 'rs916977', 'rs9894429'

'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164', 'rs1393350',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407", 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1805009', 'rs183671', 'rs1900758', 'rs2070959',

58 'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs2733832'", 'rs28777', 'rs3212345', 'rs3768056', 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270",
'rs4778241', 'rs4932620', 'rs6119471', 'rs642742', 'rs6119471'", 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895829', 'rs916977', 'rs9894429'

'rs916977', 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',

50 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',

'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs1375164",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",

'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs1375164"', 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
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'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006", 'rs1805009', 'rs183671",
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2733832", 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232',
'rs4778241'", 'rs4932620', 'rs6119471', 'rs642742',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479',
'rs895828', 'rs916977', 'rs9894429'

'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1805009', 'rs183671', 'rs1900758", 'rs2070959',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs6119471'", 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs1375164", 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1800404', 'rs1800407", 'rs1805005',
'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',

60 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2070959', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777"',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs3212345', 'rs3768056"', 'rs3794606', 'rs3935591',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs7170852", 'rs7170989', 'rs7494942', 'rs7948623',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs885479', 'rs895828', 'rs916977', 'rs9894429'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs13289', 'rs1375164', 'rs1393350',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',

61 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137', 'rs3935591", 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs8039195', 'rs885479', 'rs895828', 'rs916977", 'rs916977', 'rs9894429']

'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs13289', 'rs1375164', 'rs1393350',
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16950987', 'rs1800404', 'rs1800407', 'rs1805005',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',

62 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289', 'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137', 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs8039195', 'rs885479', 'rs895828', 'rs916977", 'rs895829', 'rs916977', 'rs9894429'

'rs9894429']
63 ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
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'rs12913832', 'rs1325127', 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs15697196', 'rs16891982', 'rs16950987', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2036213', 'rs2070959',
'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',
'rs2424984', 'rs2594935', 'rs2733832', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs916977", 'rs9894429']

'rs12913832', 'rs1325127", 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987", 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137",
'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832'", 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484',
'rs15697196', 'rs16891982', 'rs16950987", 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671", 'rs1900758', 'rs2036213', 'rs2070959',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987", 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805006', 'rs1805009', 'rs183671",
'rs1900758', 'rs2036213', 'rs2070959', 'rs2238289',

64 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',
'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs3935591', 'rs4778137", 'rs4778138', 'rs4778232', 'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620'",
'rs4778241', 'rs4932620', 'rs6119471', 'rs642742', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs7170989', 'rs7170852'", 'rs7170989', 'rs7494942'", 'rs7948623',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs895828', 'rs916977', 'rs9894429" 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164", 'rs1393350', 'rs1426654", 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

65 'rs1805009', 'rs183671', 'rs1900758', 'rs2036213', 'rs183671', 'rs1900758', 'rs2036213', 'rs2070959',

'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130",
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777",
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3768056"', 'rs3794606', 'rs3935591',
'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4778241',
'rs4778232', 'rs4778241', 'rs4932620', 'rs6119471', 'rs4932620', 'rs4959270", 'rs6119471', 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs885479', 'rs895828', 'rs916977', 'rs9894429'] 'rs916977', 'rs9894429'
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127', 'rs13289', 'rs13289810', 'rs12913832', 'rs1325127', 'rs13289', 'rs13289810',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164", 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1724630',

66 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006',

'rs1805009', 'rs183671', 'rs1900758", 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620'", 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852',

'rs1805009', 'rs183671', 'rs1900758', 'rs2036213",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471",
'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
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'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828',
'rs895829', 'rs916977', 'rs9894429']

67

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484",
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630",
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671', 'rs1900758', 'rs2036213",
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138",
'rs4778232', 'rs4778241", 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs683',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs1325127", 'rs13289', 'rs13289810",
'rs1375164', 'rs1393350', 'rs1426654', 'rs1448484',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1724630',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',
'rs1805009', 'rs183671", 'rs1900758", 'rs2036213',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471',
'rs642742', 'rs6497271', 'rs6510760', 'rs683', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']

TABLE S15: SNP SELECTION BY RFE AND X? — SKIN 5.1 CLASSES

SNPs RFE X2

2 ['rs11230664', 'rs1805006'] ['rs11230664', 'rs6119471"

3 ['rs11230664', 'rs1448484', 'rs1805006'] ['rs11230664", 'rs1426654', 'rs6119471"]

4 ['rs11230664', 'rs1129038', 'rs1448484', 'rs1805006'] ['rs11230664', 'rs1426654', 'rs1448484', 'rs6119471"

5 ['rs11230664', 'rs1129038', 'rs1448484', 'rs1805006', ['rs10777129', 'rs11230664', 'rs1426654", 'rs1448484',
'rs6510760'] 'rs6119471"

6 ['rs1042602', 'rs11230664', 'rs1129038', 'rs1448484', ['rs10777129', 'rs11230664', 'rs1426654", 'rs1448484',
'rs1805006', 'rs6510760'] 'rs6119471', 'rs6497271"

7 ['rs10424065', 'rs1042602', 'rs11230664", 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1426654",
'rs1448484', 'rs1805006', 'rs6510760'] 'rs1448484', 'rs6119471', 'rs6497271']

8 ['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1426654',
'rs1448484', 'rs1805006', 'rs6510760', 'rs885479'] 'rs1448484', 'rs6119471", 'rs6497271', 'rs8039195']
['rs10424065', 'rs1042602", 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1426654',

9 'rs12203592', 'rs1448484', 'rs1805006', 'rs6510760', 'rs1448484', 'rs6119471", 'rs642742', 'rs6497271",
'rs885479'] 'rs8039195']

['rs10424065', 'rs1042602', 'rs11230664", 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664", 'rs1375164',

10 'rs12203592', 'rs1448484', 'rs1805006', 'rs1805009', 'rs1426654', 'rs1448484', 'rs6119471'", 'rs642742',
'rs6510760', 'rs885479" 'rs6497271", 'rs8039195"]

['rs10424065', 'rs1042602', 'rs11230664", 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1375164',

11 'rs12203592', 'rs1426654', 'rs1448484', 'rs1805006', 'rs1426654', 'rs1448484', 'rs6119471', 'rs642742',
'rs1805009', 'rs6510760', 'rs885479'] 'rs6497271', 'rs8039195', 'rs895829']

['rs10424065', 'rs1042602'", 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664', 'rs12913832',

12 'rs12203592', 'rs1426654", 'rs1448484', 'rs16891982', 'rs1375164', 'rs1426654', 'rs1448484', 'rs6119471',
'rs1805006', 'rs1805009', 'rs6510760', 'rs885479'] 'rs642742', 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs11230664", 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664", 'rs1129038',

13 'rs12203592', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484",

'rs6119471", 'rs642742', 'rs6497271', 'rs8039195', 'rs895829"]
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'rs1805006', 'rs1805009', 'rs183671", 'rs6510760",
'rs885479']

['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038',
'rs12203592', 'rs1426654', 'rs1448484', 'rs16891982',

['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',

14 'rs1805006', 'rs1805009', 'rs183671', 'rs28777', 'rs3794606', 'rs6119471', 'rs642742', 'rs6497271",
'rs6510760', 'rs885479" 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
15 'rs12203592', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1805006', 'rs1805009', 'rs183671', 'rs2424984", 'rs1597196', 'rs3794606', 'rs6119471'", 'rs642742',
'rs28777', 'rs6510760", 'rs885479'] 'rs6497271", 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038", ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
16 'rs12203592', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1805006', 'rs1805009', 'rs183671', 'rs2424984"', 'rs1597196', 'rs3794606', 'rs4778232', 'rs6119471",
'rs28777', 'rs6510760', 'rs7948623', 'rs885479'] 'rs642742', 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
'rs12203592', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
17 'rs1805006', 'rs1805009', 'rs183671', 'rs2424984', 'rs1597196", 'rs2424984', 'rs3794606', 'rs4778232',
'rs28777', 'rs6497271', 'rs6510760', 'rs7948623', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895829"]
'rs885479']
['rs10424065', 'rs1042602', 'rs11230664', 'rs1129038', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
'rs12203592', 'rs1426654', 'rs1448484', 'rs16891982', 'rs12913832', 'rs1375164', 'rs1426654", 'rs1448484',
18 'rs1805006', 'rs1805009', 'rs183671', 'rs2424984"', 'rs1597196', 'rs16950987", 'rs2424984"', 'rs3794606',
'rs28777', 'rs3768056', 'rs6497271', 'rs6510760', 'rsd778232', 'rs6119471', 'rs642742', 'rs6497271',
'rs7948623', 'rs885479" 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs10756819', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs1426654"', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654"', 'rs1448484',
19 'rs16891982', 'rs1805006', 'rs1805009', 'rs183671', 'rs1597196', 'rs16950987", 'rs2240203', 'rs2424984',
'rs2424984', 'rs28777', 'rs3768056', 'rs6497271', 'rs3794606', 'rs4778232', 'rs6119471', 'rs642742',
'rs6510760', 'rs7948623', 'rs885479'] 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602'", 'rs10756819', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664", 'rs1129038',
'rs1129038', 'rs12203592', 'rs1426654"', 'rs1448484', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
20 'rs16891982', 'rs1805006', 'rs1805009', 'rs183671', 'rs1597196', 'rs16950987", 'rs2240203', 'rs2402130',
'rs2378249', 'rs2424984"', 'rs28777', 'rs3768056', 'rs2424984', 'rs3794606', 'rs4778232'", 'rs6119471",
'rs6497271'", 'rs6510760', 'rs7948623', 'rs885479"] 'rs642742', 'rs6497271', 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602', 'rs10756819', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664"', 'rs1129038',
'rs1129038', 'rs12203592', 'rs1426654", 'rs1448484', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654",
21 'rs16891982', 'rs1805006', 'rs1805009', 'rs183671', 'rs1448484', 'rs1597196', 'rs16950987', 'rs2240203',
'rs2378249', 'rs2424984"', 'rs28777', 'rs3768056', 'rs2402130', 'rs2424984"', 'rs3794606', 'rs4778232',
'rs6497271'", 'rs6510760", 'rs7494942', 'rs7948623', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895829"]
'rs885479']
['rs10424065', 'rs1042602'", 'rs10756819', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654", 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
22 'rs1448484', 'rs16891982'", 'rs1805006', 'rs1805009', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs183671', 'rs2378249', 'rs2424984', 'rs28777', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs3768056', 'rs6497271', 'rs6510760', 'rs7494942', 'rs4778232', 'rs6119471', 'rs642742', 'rs6497271',
'rs7948623', 'rs885479'] 'rs8039195', 'rs895829']
['rs10424065', 'rs1042602'", 'rs10756819', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654', 'rs11636232', 'rs12913832', 'rs1375164', 'rs1426654"',
23 'rs1448484', 'rs16891982', 'rs1805006', 'rs1805009', 'rs1448484', 'rs1597196', 'rs16950987', 'rs1800404',
'rs183671', 'rs2378249', 'rs2424984', 'rs28777', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs3768056', 'rs6497271', 'rs6510760', 'rs7170852', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7494942', 'rs7948623', 'rs885479'] 'rs6497271', 'rs8039195', 'rs895829']
24 ['rs10424065', 'rs1042602', 'rs10756819', 'rs11230664', ['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',

'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654",

'rs11636232', 'rs12913832", 'rs1375164', 'rs1426654",
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'rs1448484', 'rs16891982', 'rs1805006', 'rs1805009',
'rs183671", 'rs2378249', 'rs2424984', 'rs28777',
'rs3768056', 'rs3935591", 'rs6497271', 'rs6510760',
'rs7170852', 'rs7494942', 'rs7948623', 'rs885479']

'rs1448484', 'rs1597196', 'rs16950987", 'rs1800404",
'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs4778232', 'rs4932620', 'rs6119471'", 'rs642742',
'rs6497271', 'rs8039195', 'rs895828', 'rs895829']

['rs10424065', 'rs1042602', 'rs10756819', 'rs11230664",
'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654',
'rs1448484', 'rs16891982', 'rs16950987', 'rs1805006',

['rs10424065', 'rs10777129', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12913832", 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987',

25 'rs1805009', 'rs183671', 'rs2378249', 'rs2424984', 'rs1800404"', 'rs2240203', 'rs2402130", 'rs2424984',
'rs28777', 'rs3768056', 'rs3935591', 'rs6497271', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6510760', 'rs7170852', 'rs7494942', 'rs7948623', 'rs642742', 'rs6497271', 'rs8039195', 'rs895828', 'rs895829']
'rs885479']

['rs10424065', 'rs1042602', 'rs10756819', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654", 'rs1129038", 'rs11636232', 'rs12913832', 'rs1375164',
'rs1448484', 'rs16891982', 'rs16950987', 'rs1805005', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

26 'rs1805006', 'rs1805009', 'rs183671', 'rs2378249', 'rs16950987", 'rs1800404', 'rs2240203', 'rs2402130',
'rs2424984', 'rs28777', 'rs3768056', 'rs3935591", 'rs2424984', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7494942', 'rs6119471', 'rs642742', 'rs6497271', 'rs8039195', 'rs895828',
'rs7948623', 'rs885479") 'rs895829']

['rs10424065', 'rs1042602'", 'rs10756819', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654", 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1426654', 'rs1448484"', 'rs1597196', 'rs16891982',

27 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs16950987', 'rs1800404', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2424984', 'rs28777', 'rs3768056', 'rs2402130', 'rs2424984', 'rs3794606', 'rs4778232',
'rs3935591', 'rs6497271', 'rs6510760', 'rs7170852', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7494942', 'rs7948623', 'rs885479'] 'rs8039195', 'rs895828', 'rs895829']

['rs10424065', 'rs1042602'", 'rs10756819', 'rs11230664', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1129038', 'rs12203592', 'rs12821256', 'rs1426654", 'rs1129038", 'rs11636232', 'rs12913832', 'rs1375164',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982',

28 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs16950987", 'rs1800404', 'rs1900758', 'rs2238289',
'rs2378249', 'rs2424984', 'rs28777", 'rs3768056', 'rs2240203', 'rs2402130", 'rs2424984', 'rs3794606',
'rs3935591', 'rs6497271', 'rs6510760', 'rs7170852', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479'] 'rs6497271', 'rs8039195', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs1129038", 'rs11636232', 'rs12913832', 'rs1375164',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

29 'rs16950987', 'rs1805005', 'rs1805006', 'rs1805009', 'rs16950987', 'rs1800404', 'rs1900758", 'rs2238289',
'rs183671', 'rs2378249', 'rs2424984', 'rs28777"', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3794606',
'rs3768056', 'rs3935591", 'rs6497271', 'rs6510760', 'rs4778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']
'rs885479']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs11230664', 'rs1129038', 'rs12203592', 'rs12821256', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs1426654"', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

30 'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006', 'rs16950987', 'rs1800404', 'rs1900758", 'rs2238289',

'rs1805009', 'rs183671', 'rs2378249', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs3212345',
'rs28777', 'rs3768056', 'rs3935591', 'rs6497271', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs642742', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828',
'rs7948623', 'rs885479' 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs10424065', 'rs1042602', 'rs10777129', 'rs11230664',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs1129038', 'rs11636232', 'rs12913832', 'rs1375164',
'rs12821256', 'rs1426654', 'rs1448484', 'rs1597196', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

31 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005', 'rs16950987', 'rs1800404', 'rs1900758", 'rs2238289',

'rs1805006', 'rs1805009', 'rs183671", 'rs2378249',
'rs2424984', 'rs28777', 'rs3768056', 'rs3935591',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989',
'rs7494942', 'rs7948623', 'rs885479']

'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs3212345', 'rs3794606"', 'rs4778232', 'rs4932620',
'rs6119471', 'rs642742', 'rs6497271', 'rs7170989',
'rs8039195', 'rs895828', 'rs895829']
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['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592',
'rs12821256', 'rs1426654', 'rs1448484', 'rs1597196',

'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10777129',
'rs11230664", 'rs1129038', 'rs11636232', 'rs12913832',
'rs1375164', 'rs1426654", 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987", 'rs1800404', 'rs1900758",

32 'rs1805006', 'rs1805009', 'rs183671', 'rs2378249', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2424984', 'rs2733832', 'rs28777", 'rs3768056', 'rs2594935', 'rs3212345', 'rs3794606', 'rs4778232',
'rs3935591', 'rs6497271', 'rs6510760', 'rs7170852', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170989', 'rs7494942', 'rs7948623', 'rs885479"] 'rs7170989', 'rs8039195', 'rs895828', 'rs895829']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832,
'rs12821256', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758',

33 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2378249', 'rs2424984', 'rs2733832', 'rs28777', 'rs2594935', 'rs28777", 'rs3212345', 'rs3794606', 'rs4778232',
'rs3768056', 'rs3935591", 'rs6497271', 'rs6510760', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829']

'rs885479']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982'", 'rs16950987', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1900758',

34 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984',
'rs1900758', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2594935', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232',
'rs28777', 'rs3768056', 'rs3935591', 'rs6497271', 'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170989', 'rs8039195', 'rs895828", 'rs895829', 'rs9894429"]
'rs7948623', 'rs885479"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10777129',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs11230664', 'rs1129038', 'rs11636232', 'rs12913832',
'rs12821256', 'rs1375164', 'rs1426654", 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

35 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs1900758', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2424984', 'rs2594935', 'rs28777', 'rs3212345', 'rs3794606',
'rs28777', 'rs3768056', 'rs3935591', 'rs6497271', 'rsd778232', 'rs4932620', 'rs6119471', 'rs642742',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829',
'rs7948623', 'rs8039195', 'rs885479'] 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs1375164', 'rs1393350", 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404',

36 'rs1800404', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805005', 'rs1900758", 'rs2238289', 'rs2240203',
'rs183671', 'rs1900758', 'rs2378249', 'rs2424984', 'rs2402130', 'rs2424984', 'rs2594935', 'rs28777', 'rs3212345',
'rs2733832'", 'rs28777', 'rs3768056', 'rs3935591', 'rs3794606', 'rs4778232', 'rs4932620', 'rs6119471",
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271'", 'rs7170989', 'rs8039195', 'rs895828',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479'] 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232,
'rs12821256', 'rs1375164', 'rs1393350", 'rs1426654', 'rs12913832', 'rs1375164', 'rs1426654', 'rs1448484',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1597196', 'rs16891982', 'rs16950987", 'rs1800404"',

37 'rs1800404', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',
'rs183671', 'rs1900758', 'rs2378249', 'rs2424984', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935', 'rs28777"',
'rs2733832', 'rs28777', 'rs3768056', 'rs3935591", 'rs3212345', 'rs3794606', 'rs4778232', 'rs4932620',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs6119471", 'rs642742', 'rs6497271', 'rs7170989',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
'rs916977']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

38 'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs12821256', 'rs1375164', 'rs1393350', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",

'rs12203592', 'rs12913832', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
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'rs1800404', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2378249', 'rs2424984",
'rs2733832', 'rs28777', 'rs3768056', 'rs3935591',
'rs6119471', 'rs6497271", 'rs6510760', 'rs7170852',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs885479', 'rs916977'"]

'rs1800404', 'rs1805005', 'rs183671", 'rs1900758',
'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984"',
'rs2594935', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778232',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs7170989', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592",
'rs12821256', 'rs13289', 'rs1375164', 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832", 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1800404', 'rs1805005', 'rs183671', 'rs1900758',

39 'rs1805009', 'rs183671', 'rs1900758", 'rs2378249', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2424984', 'rs2733832', 'rs28777', 'rs3768056', 'rs2594935', 'rs2733832', 'rs28777", 'rs3212345', 'rs3794606',
'rs3935591', 'rs6119471", 'rs6497271'", 'rs6510760', 'rs4778232'", 'rs4932620', 'rs6119471'", 'rs642742',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs6497271', 'rs7170989', 'rs8039195', 'rs895828', 'rs895829',
'rs8039195', 'rs885479', 'rs916977'] 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs13289', 'rs1375164", 'rs1393350", 'rs12203592', 'rs12913832", 'rs1375164', 'rs1426654",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",

40 'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006', 'rs1800404', 'rs1805005', 'rs183671', 'rs1900758",
'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130', 'rs2424984",
'rs2378249', 'rs2424984', 'rs2733832', 'rs28777', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345', 'rs3794606',
'rs3768056', 'rs3935591", 'rs6119471", 'rs6497271", 'rs4778232', 'rs4932620', 'rs6119471'", 'rs642742',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs6497271', 'rs683', 'rs7170989', 'rs8039195', 'rs895828",
'rs7948623', 'rs8039195', 'rs885479', 'rs916977'] 'rs895829', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs13289', 'rs1375164", 'rs1393350', 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1805005', 'rs1805006', 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671',

41 'rs1805009', 'rs183671', 'rs1900758", 'rs2238289', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2378249', 'rs2424984', 'rs2733832', 'rs28777', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs3768056', 'rs3935591", 'rs4932620', 'rs6119471', 'rs3794606', 'rs4778232'", 'rs4932620', 'rs6119471',
'rs6497271", 'rs6510760'", 'rs7170852', 'rs7170989', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs8039195',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs9894429']

'rs916977']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs13289', 'rs1375164", 'rs1393350", 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs 16891982, 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005', 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

42 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2238289', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs28777', 'rs3768056", 'rs3935591", 'rs4932620', 'rs3794606', 'rs4778137", 'rs4778232', 'rs4932620',
'rs6119471', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']

'rs885479', 'rs916977']

['rs1037208", 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',

'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',

'rs12821256', 'rs13289', 'rs1375164', 'rs1393350", 'rs12203592'", 'rs12913832', 'rs13289', 'rs1375164",

'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
43 'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005', 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

'rs1805006', 'rs1805009', 'rs183671', 'rs1900758',
'rs2238289', 'rs2378249', 'rs2424984', 'rs2733832',
'rs28777', 'rs3212345', 'rs3768056', 'rs3935591',
'rs4932620', 'rs6119471', 'rs6497271'", 'rs6510760',

'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130",
'rs2424984', 'rs2594935', 'rs2733832, 'rs28777', 'rs3212345',
'rs3794606', 'rs4778137", 'rs4778232'", 'rs4932620',
'rs4959270', 'rs6119471'", 'rs642742', 'rs6497271", 'rs683',
'rs7170989', 'rs8039195', 'rs895828', 'rs895829', 'rs9894429']
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'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623',
'rs8039195', 'rs885479', 'rs916977']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592",
'rs12821256', 'rs13289', 'rs1375164', 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1800407", 'rs1805005',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12913832', 'rs13289', 'rs1375164",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987', 'rs1800404', 'rs1805005', 'rs183671',

44 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2238289', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3794606', 'rs4778137', 'rs4778232', 'rs4932620',
'rs3935591', 'rs4932620', 'rs6119471', 'rs6497271", 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977'] 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12913832', 'rs13289', 'rs1375164', 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407", 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

45 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs28777', 'rs3212345',
'rs2733832", 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778232', 'rs4932620',
'rs3794606', 'rs3935591", 'rs4932620', 'rs6119471', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7170989', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895829', 'rs9894429'

'rs916977']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12913832', 'rs13289', 'rs1375164', 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407", 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

46 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671"', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777"',
'rs2733832', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3794606"', 'rs4778137', 'rs4778232',
'rs3794606', 'rs3935591", 'rs4932620', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs8039195',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs9894429"]

'rs885479', 'rs916977'"]

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs12203592', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12821256', 'rs12913832', 'rs13289', 'rs1375164', 'rs12203592', 'rs12913832', 'rs13289', 'rs1375164',
'rs1393350', 'rs1426654"', 'rs1448484', 'rs1597196', 'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1800407", 'rs16950987', 'rs1800404', 'rs1805005', 'rs183671",

47 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',

'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777",
'rs2733832'", 'rs2835630", 'rs28777', 'rs3212345', 'rs3212345', 'rs3794606"', 'rs4778137', 'rs4778232',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4932620', 'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs8039195',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
'rs8039195', 'rs885479', 'rs916977']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs1110400', 'rs11230664', 'rs1129038', 'rs11636232', 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12913832', 'rs13289', 'rs12203592', 'rs12821256', 'rs12913832', 'rs13289',
'rs1375164', 'rs1393350", 'rs1426654', 'rs1448484', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',

48 'rs1597196', 'rs16891982', 'rs16950987', 'rs1800404", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',

'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2238289', 'rs2378249',
'rs2424984', 'rs2733832', 'rs2835630', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271',

'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137',
'rs4778232', 'rs4932620', 'rs4959270", 'rs6119471",
'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
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'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977']

'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12913832',
'rs13289', 'rs1375164", 'rs1393350'", 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987',
'rs1800404', 'rs1800407", 'rs1805005', 'rs1805006',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs183671', 'rs1900758", 'rs2238289', 'rs2240203',

49 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2378249', 'rs2424984', 'rs2733832', 'rs2835630', 'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs3935591', 'rs4932620', 'rs6119471', 'rs642742', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7170989', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs9894429'

'rs916977']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987', 'rs1800404', 'rs1805005',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',

50 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2402130", 'rs2424984", 'rs2594935', 'rs2733832',
'rs2378249', 'rs2424984', 'rs2733832', 'rs2835630', 'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs3935591", 'rs4932620', 'rs6119471'", 'rs642742', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs6497271', 'rs6510760", 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs916977', 'rs9894429'

'rs916977", 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs11230664', 'rs1129038', 'rs11636232',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs12203592', 'rs12821256', 'rs12896399', 'rs12913832',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs13289', 'rs1375164', 'rs1426654', 'rs1448484', 'rs1597196',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs16891982', 'rs16950987', 'rs1724630", 'rs1800404',
'rs1800404', 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805005', 'rs183671', 'rs1900758', 'rs2238289',

51 'rs1805009', 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984', 'rs2594935',
'rs2378249', 'rs2424984"', 'rs2733832', 'rs2835630", 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3794606',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs3935591", 'rs4778241', 'rs4932620', 'rs6119471', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs895829', 'rs916977', 'rs9894429'

'rs885479', 'rs916977', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs13289', 'rs1375164', 'rs1393350', 'rs1426654', 'rs12913832', 'rs13289', 'rs1375164', 'rs1426654',
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987", 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404"', 'rs1800407', 'rs1805005', 'rs1724630', 'rs1800404', 'rs1805005', 'rs183671',

52 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758", 'rs1900758', 'rs2238289', 'rs2240203', 'rs2402130',
'rs2238289', 'rs2378249', 'rs2424984', 'rs2733832', 'rs2424984", 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777",
'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3212345', 'rs3794606', 'rs4778137', 'rs4778138",
'rs3794606', 'rs3935591", 'rs4778241', 'rs4932620', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760', 'rs642742', 'rs6497271', 'rs683', 'rs7170989', 'rs7494942',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs8039195', 'rs885479', 'rs916977', 'rs9894429'] 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',

53 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',

'rs11636232", 'rs12203592', 'rs12821256', 'rs12913832',
'rs13289', 'rs13289810', 'rs1375164', 'rs1393350",
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',

'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs1375164", 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",




243

'rs16950987', 'rs1724630', 'rs1800404', 'rs1800407',
'rs1805005', 'rs1805006"', 'rs1805009', 'rs183671",
'rs1900758', 'rs2238289', 'rs2378249', 'rs2424984',
'rs2733832'", 'rs2835630", 'rs28777', 'rs3212345',
'rs3768056', 'rs3794606", 'rs3935591', 'rs4778241",
'rs4932620', 'rs6119471', 'rs642742', 'rs6497271",
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977',
'rs9894429']

'rs1724630', 'rs1800404', 'rs1805005', 'rs183671',
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',
'rs2402130', 'rs2424984"', 'rs2594935', 'rs2733832',
'rs2835630', 'rs28777', 'rs3212345', 'rs3794606', 'rs4778137',
'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270',
'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170989',
'rs7494942', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs1375164', 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1805005', 'rs183671",
'rs1900758', 'rs2070959', 'rs2238289', 'rs2240203',

4 'rs183671", 'rs1900758', 'rs2238289', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
'rs2424984', 'rs2733832', 'rs2835630', 'rs28777', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs4959270', 'rs6119471", 'rs642742', 'rs6497271", 'rs683',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7170989', 'rs7494942', 'rs8039195', 'rs885479', 'rs895828',
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895829', 'rs916977', 'rs9894429']

'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196", 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404', 'rs1724630', 'rs1800404', 'rs1805005', 'rs1805009',

55 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

'rs183671", 'rs1900758', 'rs2238289', 'rs2378249', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2424984', 'rs2733832', 'rs2835630', 'rs28777', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs3794606', 'rs4778137", 'rs4778138', 'rs4778232',
'rs4778138', 'rs4778241", 'rs4932620', 'rs6119471', 'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852", 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs8039195',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429'
'rs885479', 'rs916977', 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232", 'rs12203592', 'rs12821256', 'rs12913832, 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164", 'rs12913832', 'rs13289', 'rs1375164', 'rs1426654',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404', 'rs1724630', 'rs1800404', 'rs1805005', 'rs1805009",

56 'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2378249', 'rs2424984', 'rs2733832', 'rs2835630', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3794606', 'rs4778137", 'rs4778138', 'rs4778232',
'rs3935591', 'rs4778138', 'rs4778241'", 'rs4932620', 'rs4932620', 'rs4959270', 'rs6119471", 'rs642742',
'rs6119471', 'rs642742', 'rs6497271', 'rs6510760", 'rs6497271', 'rs683', 'rs7170989', 'rs7494942', 'rs7948623',
'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977",
'rs8039195', 'rs885479', 'rs916977", 'rs9894429'] 'rs9894429']
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038', 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232", 'rs12203592', 'rs12821256', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
57 'rs1325127', 'rs13289', 'rs13289810'", 'rs1375164", 'rs12913832', 'rs13289', 'rs1375164", 'rs1426654"',

'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2238289', 'rs2240203',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2733832',

'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1805005', 'rs1805009",
'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',
'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2733832', 'rs2835630", 'rs28777", 'rs3212345', 'rs3768056',
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'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs3794606', 'rs3935591", 'rs4778138', 'rs4778241',
'rs4932620', 'rs6119471", 'rs642742', 'rs6497271",
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977',
'rs9894429'

'rs3794606', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4932620', 'rs4959270', 'rs6119471'", 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977", 'rs9894429']

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232", 'rs12203592', 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810", 'rs1375164",
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs1375164", 'rs1426654",
'rs1448484', 'rs1597196', 'rs16891982', 'rs16950987",
'rs1724630', 'rs1800404', 'rs1805005', 'rs1805009',
'rs183671', 'rs1900758', 'rs2070959', 'rs2238289',

58 'rs183671', 'rs1900758', 'rs2238289', 'rs2240203', 'rs2240203', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2378249', 'rs2402130", 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056',
'rs2733832', 'rs2835630", 'rs28777', 'rs3212345', 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138',
'rs3768056', 'rs3794606', 'rs3935591', 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'rs4778241', 'rs4932620', 'rs6119471'", 'rs642742', 'rs642742', 'rs6497271', 'rs683', 'rs7170852', 'rs7170989',
'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828",
'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895829', 'rs916977', 'rs9894429'

'rs916977', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164', 'rs1393350',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404', 'rs16950987', 'rs1724630', 'rs1800404', 'rs1805005',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805009', 'rs183671', 'rs1900758'", 'rs2070959',

59 'rs183671', 'rs1900758', 'rs2036213', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2402130", 'rs2424984',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs4778138', 'rs4778232', 'rs4932620', 'rs4959270",
'rs4778138', 'rs4778241', 'rs4932620', 'rs6119471', 'rs6119471', 'rs642742', 'rs6497271', 'rs683', 'rs7170852',
'rs642742', 'rs6497271', 'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195',
'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977', 'rs9894429']
'rs885479', 'rs916977', 'rs9894429"

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164', 'rs1393350',
'rs1393350', 'rs1426654", 'rs1448484', 'rs1597196', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404"', 'rs16950987', 'rs1724630', 'rs1800404', 'rs1805005',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009', 'rs1805009', 'rs183671', 'rs1900758', 'rs2070959',

60 'rs183671', 'rs1900758', 'rs2036213', 'rs2238289', 'rs2238289', 'rs2240203', 'rs2378249', 'rs2402130',

'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984', 'rs2424984', 'rs2594935', 'rs2733832', 'rs2835630", 'rs28777"',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232', 'rs4932620',
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620', 'rs4959270', 'rs6119471', 'rs642742', 'rs6497271', 'rs683',
'rs6119471'", 'rs642742', 'rs6497271', 'rs6510760', 'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623',
'rs7170852'", 'rs7170989', 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829', 'rs916977',
'rs8039195', 'rs885479', 'rs916977', 'rs9894429' 'rs9894429"
['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819', ['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832', 'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',

61 'rs1325127', 'rs13289', 'rs13289810", 'rs1375164', 'rs12913832', 'rs13289', 'rs1375164', 'rs1393350',

'rs1393350", 'rs1426654', 'rs1448484', 'rs1597196',
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404",
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009',
'rs183671', 'rs1900758', 'rs2036213', 'rs2238289',
'rs2240203', 'rs2378249', 'rs2402130', 'rs2424984',

'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404", 'rs1800407",
'rs1805005', 'rs1805009', 'rs183671', 'rs1900758',
'rs2070959', 'rs2238289', 'rs2240203', 'rs2378249',
'rs2402130', 'rs2424984', 'rs2594935', 'rs2733832',
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'rs2594935', 'rs2733832', 'rs2835630', 'rs28777',
'rs3212345', 'rs3768056', 'rs3794606', 'rs3935591",
'rs4778138', 'rs4778232', 'rs4778241', 'rs4932620',
'rs4959270', 'rs6119471', 'rs642742', 'rs6497271',
'rs6510760', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs916977",
'rs9894429'

'rs2835630', 'rs28777', 'rs3212345', 'rs3768056', 'rs3794606',
'rs3935591', 'rs4778137', 'rs4778138', 'rs4778232',
'rs4932620', 'rs4959270", 'rs6119471'", 'rs642742',
'rs6497271', 'rs683', 'rs7170852', 'rs7170989', 'rs7494942',
'rs7948623', 'rs8039195', 'rs885479', 'rs895828', 'rs895829',
'rs916977', 'rs9894429'

['rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038',
'rs11636232', 'rs12203592', 'rs12821256', 'rs12913832',
'rs1325127', 'rs13289', 'rs13289810', 'rs1375164',
'rs1393350', 'rs1426654', 'rs1448484', 'rs1597196",
'rs16891982', 'rs16950987', 'rs1724630', 'rs1800404',
'rs1800407', 'rs1805005', 'rs1805006', 'rs1805009",
'rs183671", 'rs1900758', 'rs2036213', 'rs2238289',

['rs1037208', 'rs10424065', 'rs1042602'", 'rs10756819',
'rs10777129', 'rs1110400', 'rs11230664', 'rs1129038",
'rs11636232', 'rs12203592', 'rs12821256', 'rs12896399',
'rs12913832', 'rs13289', 'rs1375164", 'rs1393350',
'rs1426654', 'rs1448484', 'rs1597196', 'rs16891982',
'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
'rs1805005', 'rs1805009', 'rs183671", 'rs1900758",
'rs2036213', 'rs2070959', 'rs2238289', 'rs2240203',

82 | 12240203 'rs2378249', '52402130', 52424984, 'r$2378249', 'rs2402130', 'rs2424984', 'rs2594935',
'rs2594935', 'rs2733832', 'rs2835630', 'rs28777", 'rs2733832', 'rs2835630', 'rs28777", 'rs3212345', 'rs3768056',
'r$3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3794606', 'rs3935591', 'rs4778137', 'rs4778138",
'rs4778138", 'rs4778232', 'rs4778241", 'rs4932620", 'rs4778232', 'rs4932620', 'rs4959270', 'rs6119471",
'r$4959270", 'rs6119471", 'rs642742", 'rs6497271", 'rs642742', 'rs6497271', 'rs683', 'rs7170852", 'rs7170989),
'r$6510760', 'rs7170852", 'rs7170989', 'rs7494942", 'rs7494942', 'rs7948623', 'rs8039195', 'rs885479, 'rs895828",
'rs7948623', 'rs8039195', 's885479', 'rs895829', 'r$895829', 'rs916977', 'rs9894429']

's916977", 'rs9894429]

[rs1037208', 'rs10424065', 'rs1042602", rs10756819', [rs1037208', 'rs10424065', 'rs1042602', 'rs10756819',
'r$10777129', 'rs1110400', 'rs11230664", 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664", 'rs1129038',
rs11636232', 'rs12203592", 'rs12821256", 'rs12913832,, rs11636232, 'rs12203592", 'rs12821256', 'rs12896399),
'rs1325127", 'rs13289', 'rs13289810', 'rs1375164', r$12913832, 'rs13289, 'rs1375164", 'rs1393350),
'$1393350', 'rs1426654', 'rs1448484', 'rs1597196', 'rs1426654", 'rs1448484', 'rs1597196', 'rs16891982",
'rs16891982', 'rs16950987", 'rs1724630', 'rs1800404", 'rs16950987", 'rs1724630', 'rs1800404', 'rs1800407",
's1800407", 'rs1805005', 'rs1805006', 'rs 1805009, 'rs1805005', 'rs18050086', 'rs1805009", 'rs 183671,

g3 | rS183671' 51900758, 52036213, 72238289, rs1900758', 'rs2036213", 'rs2070959', 'rs2238289',
'r$2240203', 'rs2378249', 'rs2402130), 'rs2424984", 'rs2240203", 'rs2378249', 'rs2402130', 'rs2424984",
'r$2594935', 'rs2733832', 'rs2835630', 'rs28777", 'r$2594935', 'rs2733832', 'rs2835630', 'rs28777", 'rs3212345',
'r$3212345', 'rs3768056', 'rs3794606', 'rs3935591", 'rs3768056', 'rs3794606', 'rs3935591", 'rs4778137",
's4778138', 'rs4778232', 'rs4778241", 'rs4932620), 'rsA4778138', 'rs4778232', 'rs4932620', 'rs4959270,
'rs4959270', 'rs6119471", 'rs642742", 'rs6497271", 'rs6119471", 'rs642742", 'rs6497271", 'rs683', 'rs7170852",
'rs6510760", 'rs683', 'rs7170852, 'rs7170989', 'rs7494942', | 'rs7T170989', 'rs7494942", 'rs7948623', 'rs8039195',
'rs7948623', 'rs8039195', 's885479', 'rs895829', 'rs885479', 'rs895828', 'rs895829', 'rs916977", 'rs9894429']
's916977", 'rs9894429]

[rs1037208', 'rs10424065', 'rs1042602", rs10756819', [rs1037208', 'rs10424065', rs1042602', 'rs10756819',
'r$10777129', 'rs1110400', 'rs11230664", 'rs1129038", 'rs10777129', 'rs1110400', 'rs11230664", 'rs1129038',
'rs11636232', 'rs12203592", 'rs