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RESUMO GERAL 

Andreninae compreende um grupo de abelhas de língua curta, morfologicamente 

heterogêneo, caracterizado pela presença de duas suturas subantenais e de fóveas faciais. 

A subfamília inclui aproximadamente 2700 espécies conhecidas, amplamente 

distribuídas na maioria dos continentes. O grupo apresenta maior diversidade de 

espécies nas regiões temperadas e xéricas da América do Norte e Sul. Os estudos que 

investigaram a monofilia e filogenia das principais linhagens de Andreninae apresentam 

resultados controversos principalmente quanto: a monofilia de Andrenini em relação à 

Aloncadrena, o posicionamento filogenético de Euherbstia e Orphana em relação aos 

demais Andrenini, a monofilia de Protandrenini e as relações filogenéticas dos gêneros 

atualmente reconhecidos na tribo, o posicionamento filogenético de Calliopsini, as 

relações filogenéticas de Neffapis, Perditini, Panurgini e Melitturgini e a monofilia de 

Panurgini e Melitturgini. Desta forma, o objetivo do presente trabalho consiste em 

reconstruir as relações filogenéticas das principais linhagens de Andreninae (Capítulo 1), 

bem como das linhagens internas de Calliopsini (Capítulo 2) e Protandrenini (Capítulo 

3), no intuito de reconhecer os agrupamentos monofiléticos e fornecer suporte para uma 

classificação consistente. Em todos os três capítulos as análises filogenéticas foram 

baseadas em caracteres moleculares derivados de três genes nucleares: 28S rRNA, 

wingless e EF-1a, exceto no Capítulo 3, no qual também foram incluídos caracteres 

morfológicos. As relações filogenéticas foram investigadas sob os métodos de 

parcimônia, máxima verossimilhança e inferência bayesiana. Os resultados obtidos 

corroboram a monofilia da subfamília e apontam para as seguintes relações 

filogenéticas entre as tribos de Andreninae: (Andrenini + Euherbstiini) (Oxaeini 

(Nolanomelissini (Calliopsini (Protandrenini + Protomeliturgini) (Neffapini + Perditini 

+ Melitturgini + Panurgini))))). Perditini, Melitturgini e Panurgini representam grupos 

muito heterogêneos, cujas relações permanecem sem resolução. Protandrenini mostrou-

se parafilética em relação a Protomelitturgini, sugerindo que a última não deveria ter 

status de tribo distinta. A análise filogenética de Calliopsini permitiu o reconhecimento 

da monofilia de todos os gêneros, exceto Calliopsis. A topologia obtida apresenta as 

seguintes relações filogenéticas: (Litocalliopsis (Acamptopoeum + Calliopsis em parte) 

(Callonychium (Calliopsis em parte (Arhysosage + Spinoliella)))). As análises do 

Capítulo 3 (sobre Protandrenini) corroboram a monofilia de Protandrenini, com a 

inclusão de Protomelitturgini e a exclusão de Neffapis. Os resultados obtidos 
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reconheceram diversos agrupamentos monofiléticos e permite a discussão de uma nova 

proposta de classificação para a tribo. Os gêneros Austropanurgus, Heterosarus, 

Parasarus, Pseudosarus, Pterosarus e Xenopanurgus foram reconstruídos como 

linhagens independentes de Protandrena. O único gênero que se mostrou 

filogeneticamente relacionado à Protandrena s.str. foi Metapsaenythia. Os gêneros 

Cephalurgus, Rhophitulus e Heterosarus se mostraram agrupamentos heterogêneos e 

não monofiléticos.  

Palavras-chave: Andrenidae, Abelhas, Evolução, Filogenia, Sistemática.  

 
 
ABSTRACT  

Andreninae is a subfamily of short-tongued bees, morphologically heterogeneous, 

characterized by having two subantennal sutures and facial foveae. The subfamily has 

nearly 2700 described species, which are widely distributed in most continents. They 

are exceptionally diverse in the temperate and xeric parts of North and South America. 

Studies have investigated the phylogeny of the main bee lineages, and these have 

provided support for the monophyly of Andreninae.  The studies that investigated the 

monophyly and phylogeny of major lineages of Andreninae is controversial especially 

regarding: the monophyly of Andrenini in relation to Aloncadrena, the phylogenetic 

position of Euherbstia and Orphan in relation to other Andrenini, the monophyly of 

Protandrenini and phylogenetic relationships of the genera currently recognized in the 

tribe, the phylogenetic position of Calliopsini, phylogenetic relationships of Neffapis, 

Perditini, Panurgini and Melitturgini and the monophyly of Panurgini and Melitturgini. 

Therefore, the goal of the present study is to conduct a phylogenetic analysis of the 

main Andreninae lineages (Chapter 1), as well as of the internal lineages of Calliopsini 

(Chapter 2) and Protandrenini (Chapter 3), as to provide support for a robust 

classification based on the recognition of monophyletic groups. In all chapters the 

cladistic analyses were based on molecular characters of three nuclear genes: 28S rRNA, 

wingless and EF-1a, except for the Chapter 3, which also includes morphological 

characters. The phylogenetic relationships were investigated under parsimony, 

maximum likelihood and bayesian inference methods. The results presented here 

corroborate the monophyly of the subfamily and recover the following relationships 

among Andreninae tribes: (Andrenini + Euherbstiini) (Oxaeini (Nolanomelissini 
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(Calliopsini (Protandrenini + Protomeliturgini) (Neffapini + Perditini + Melitturgini + 

Panurgini))))). Perditini, Melitturgini and Panurgini consist of very heterogeneous 

groups composed by independent lineages, whose relationships remain poorly resolved. 

Protandrenini was paraphyletic in regard to Protomeliturgini, which suggests that the 

latter should not have the status of a distinct tribe. The phylogenetic analyses of 

Calliopsini recovered all genera as monophyletic, except Calliopsis. The following 

topology was recovered: (Litocalliopsis (Acamptopoeum + Calliopsis em parte) 

(Callonychium (Calliopsis em parte (Arhysosage + Spinoliella)))). The analyses of 

Chapter 3 corroborate the monophyly of Protandrenini, with the inclusion of 

Protomelitturgini and the exclusion of Neffapis. The results obtained recovered several 

monophyletics groups and provide support for a more comprehensive classification of 

Protandrenini. The genera Austropanurgus, Heterosarus, Parasarus, Pseudosarus, 

Pterosarus and Xenopanurgus were recovered as independent lineages of Protandrena 

s.l.. The only genus phylogenetically related to Protandrena s.str was Metapsaenythia. 

The genera Cephalurgus, Rhophitulus and Heterosarus were recovered as a highly 

heterogeneous and non monophyletic group.  

Keywords: Andrenidae, Bees, Evolution, Phylogeny, Systematics.  
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CAPÍTULO 1 

 

Sistemática molecular das tribos de Andreninae s.l. (Hymenoptera, Apidae) 

baseada em três genes nucleares 
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1. INTRODUÇÃO 

 As abelhas (Apidae) correspondem a uma linhagem monofilética de 

himenópteros aculeados relacionada às vespas incluídas em Apoidea (Ampulicidae, 

Crabronidae, Heterogynaidae e Sphecidae) (Melo 1999). Andreninae representa uma 

das quatro subfamílias de abelhas de língua curta, com aproximadamente 2.700 espécies 

dentre as 18.000 espécies conhecidas (Michener 2007). O grupo possui grande 

especificidade na coleta de recursos florais, sendo a maioria das espécies especializadas 

na coleta de pólen de grupos restritos de plantas tais como: Cactaceae, Malvaceae, 

Passifloraceae, Oxalidaceae, Onagraceae (Neff & Rozen 1995; Rozen 1967,1989; 

Schlindwein & Moure 1998, 1999; Gaglianone 2000; Gimenes 2002). Todas as espécies 

cuja biologia é conhecida nidificam no solo e a maioria apresenta hábito solitário ou 

comunal (p.ex. Rozen 1967, 1989; Ruz & Rozen 1993; Rozen & Ruz 1995). Apenas um 

registro de espécie cleptoparasita é conhecido para a subfamília e consiste em uma 

espécie ainda não descrita de Protandrenini proveniente do Brasil (Ramos & Melo, em 

preparação). Por outro lado, diversas espécies de Andreninae são parasitadas por 

diferentes gêneros de Nomadini (Apinae) e em alguns casos por espécies de Sphecodes 

(Halictinae) (Rozen 1967, 1989). 

 A subfamília encontra-se amplamente distribuída em todos os continentes 

(exceto Austrália e Antártica), sendo especialmente diversificadas em regiões xéricas e 

temperadas. O continente americano abriga a maior diversidade de formas do grupo e a 

região Neotropical o maior número de tribos (Michener 2007; Moure et al. 2007). 

Somente as tribos Andrenini, Melitturgini s.l. e Panurgini apresentam-se distribuídas em 

outras regiões, sendo Panurginus o único gênero exclusivamente Holártico (Michener 

2007). Andrena é o maior gênero em riqueza de espécies, com aproximadamente 1.440 

espécies descritas (Gusenleitner & Schwarz 2002; Dubitzky & Schönitzer 2010). A 

segunda maior tribo é Perditini, composto pelos gêneros Perdita e Macrotera. O gênero 

Perdita é o mais representativo com cerca de 630 espécies descritas, classificadas em 17 

subgêneros (Michener 2007), e com centenas de registros de endemismos nas áreas 

xéricas da América do Norte e México (Ayala 1988; Ayala et al. 1996; Michener 2007). 

  Os Andreninae formam um grupo de abelhas morfologicamente heterogêneo, 

caracterizado principalmente pela presença de duas suturas subantenais e um par de 

fóveas faciais. Estudos da biologia e morfologia dos imaturos e adultos contribuíram 
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significantemente para a compreensão das relações filogenéticas entre os principais 

grupos em Andreninae (Rozen 1989, 1993, 1994; Rozen & Ruz 1995). Características 

morfológicas do grupo Neotropical Oxaeini diferem em diversos aspectos dos demais 

Andreninae, o que por um longo tempo causou controvérsias na classificação das 

abelhas. Diversos autores reconheceram Oxaeini como uma subfamília independente 

(Rozen 1965; Hurd & Linsley 1976; Michener et al. 1994). Entretanto, a alocação de 

Oxaeini em Andreninae foi sustentada por estudos da morfologia de adultos e imaturos 

(Graf 1966, 1972; Rozen 1993) e também por trabalhos que inluem dados moleculares 

(Ascher 2003; Ascher 2004; Danforth et al. 2006a, b).   

 A única filogenia publicada a fim de reconstruir os relacionamentos internos de 

Andreninae foi realizada por Ascher (2003), a partir dos resultados preliminares de sua 

tese de doutorado com base na análise do gene fator de elongação 1 alfa (EF-1a). Este 

trabalho foi publicado com o objetivo principal de posicionar filogeneticamente a 

linhagem endêmica do Chile Nolanomelissa toroi Rozen (2003). Outros resultados 

importantes encontrados por Ascher (2004) foram: a monofilia de Andrenini (incluindo 

Aloncandrena), os dois gêneros chilenos Euherbstia e Orphana formando um grupo 

monofilético e irmão de Andrenini, a polifilia de Protandrenini em relação Neffapis e a 

não monofilia das tribos Melitturgini e Panurgini. Como proposta de classificação, 

Ascher (2004) reconhece seis tribos em Andreninae: Andrenini, Calliopsini, 

Euherbstiini, Oxaeini, Panurgini s.l. e Protandrenini; sendo as tribos Protomeliturgini, 

Melitturgini e Perditini incluídos em Panurgini. Os resultados encontrados por Ascher 

(2004), entretanto, apresentam reduzida amostragem de terminais neotropicais, em 

particular das tribos Protandrenini, Calliopsini e Protomeliturgini. Em vista disso, as 

discussões acerca da monofilia e das relações filogenéticas dos grandes grupos de 

Andreninae permanecem conflitantes (Tabela 1). Como exemplo pode ser citado a 

posição de Michener (2007) ao reconhecer Neffapis como gênero de Protandrenini: 

“Although relevant characters are cited, they do not seem very decisive. Ascher’s work 

is not published; for the present I leave Neffapis in the Protandrenini as in Michener 

(2000)”. 

 Da mesma forma, Michener (2007) mantém sua proposta de classificação ao 

reconhecer o gênero endêmico do Peru Alocandrena como uma subfamília distinta, mas 

sem apresentar sinapomorfias consistentes para agrupar os Andrenini restantes. Engel 

(2001) dividiu Andrenini em três tribos (Alocandrenini, Andrenini e Euherbstiini), no 
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entanto, também não forneceu caracteres para os agrupamentos propostos. Estudos 

morfológicos das tribos Panurgini e Melitturgini mostraram que a classificação destes 

grupos como proposto por Michener (2007) corresponde a agrupamentos heterogêneos 

e não monofiléticos. Uma proposta alternativa de classificação aloca os grupos 

presentes no Hemisfério Oeste em seis tribos: Panurgini, Camptopoeumini (sic), 

Panurginini, Mermiglossini, Melitturgini e Paramelitturgini (Patiny 1999). Contudo, 

esta proposta não foi baseada na designação dos representantes que definiriam o nome 

das tribos e a classificação não foi utilizada por pesquisadores subsequentes.  

 O presente capítulo tem como objetivo principal reconstruir as relações 

filogenéticas entre as tribos de Andreninae a partir de dados provenientes de três genes 

nucleares e assim fornecer suporte para uma proposta de classificação mais consistente 

para subfamília, investigando de maneira detalhada a monofilia de Andrenini em 

relação à Aloncadrena, o posicionamento filogenético de Euherbstia e Orphana em 

relação aos demais Andrenini, a monofilia de Protandrenini em relação à Neffapis, o 

posicionamento filogenético de Calliopsini e Oxaeini, a monofilia e as relações 

filogenéticas de Perditini, Panurgini e Melitturgini. Um maior esclarecimento das 

relações filogenéticas em Andreninae será de grande importância para estudos 

biogeográficos a fim de compreeder a origem e diversificação da fauna presente 

principalmente dos ambientes xéricos do planeta e também os grandes intercâmbios de 

fauna entre América do Norte e América do Sul. 

 

Tabela 1. Diferentes propostas de classificação das tribos reconhecidas em Andreninae. 

NT: táxons não tratados. 
Tribos Ascher 2004 Engel 2005 Michener 2007 Moure et al.  2007

Andrenini Latreille, 1802 Andrenini Andrenini Andrenini Andrenini
Alocandrenini Michener, 2000 Andrenini Andrenini Alocandrenini Andrenini
Euherbstiini Moure, 1950 Euherbstiini Euherbstiini Andrenini Euherbstiini
Calliopsini Robertson, 1922 Calliopsini Calliopsini Calliopsini Calliopsini
Melitturgini Newman, 1834 Panurgini Panurgini Melitturgini NT
Meliturgulini Engel, 2001 Panurgini Meliturgulini Melitturgini NT
Neffapini Ascher, 2005 Neffapini Neffapini Protandrenini Neffapini
Nolanomelissini Rozen & Ascher, 2003 Nolanomelissini Nolanomelissini Nolanomelissini Nolanomelissini
Oxaeini Ashmead, 1899 Oxaeini Oxaeini Oxaeini Oxaeini
Panurgini Leach, 1815 Panurgini Panurgini Panurgini NT
Perditini Robertson, 1922 Panurgini Panurgini Perditini Perditini
Protandrenini Robertson, 1904 Protandrenini Protandrenini Protandrenini Protandrenini 
Protomeliturgini Ruz, 1991 Panurgini Protomeliturgini Protomeliturgini Protomeliturgini  
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2. MATERIAL E MÉTODOS 

 

2.1. Seleção e obtenção das sequências  

 A matriz de dados compreende 71 terminais, sendo 67 espécies da subfamília 

Andreninae. Todas as tribos de Andreninae reconhecidas por Michener (2007) foram 

amostradas de maneira a representar a maior diversidade possível de formas (Figura 1). 

Os grupos externos compreendem as três outras subfamílias de abelhas de língua curta 

(Colletinae, Halictinae e Stenotritinae) filogeneticamente próximos à Andreninae 

(Danforth et al. 2006). As espécies selecionadas como grupos externos foram: 

Ctenocolletes smaragdinus (Smith, 1868), Mydrosoma aterrimum (Friese, 1925), 

Dufourea mulleri (Cockerell, 1898) e Penapis penai Michener, 1986. Estas linhagens 

foram utilizadas tendo em vista a disponibilidade de sequências para todos os genes 

analisados e sua posição relativamente mais próxima da raíz nas análises filogenéticas 

das respectivas subfamílias (Danforth 2004; Almeida & Danforth 2009). 

 Todas as sequências empregadas foram produzidas no presente estudo ou 

obtidas do banco de dados GenBank. As informações referentes à procedência e códigos 

de acesso das sequências utilizadas estão sumarizadas na Tabela 2. Os exemplares 

usados para sequenciamento são procedentes de material fresco preservado em álcool 

95%, exceto por Litocalliopsis adesmiae Roig-Alsina & Compagnucci, 2003 em que o 

DNA foi extraído de um espécime seco (coletado em 2005) e emprestado pelo Museu 

de Ciencias Naturales “Bernardino Rivadavia” (MACN). As amostras de material fresco 

foram obtidas por meio de coletas realizadas em diversas localidades da América do Sul 

ou através de doação de diferentes pesquisadores e instituições, especialmente no que se 

refere às amostras de fauna da América Central e do Norte.  

 O DNA foi extraído da musculatura do mesossoma e/ou pernas do exemplar. 

Estruturas como cabeça, asas, pernas e metassoma destes espécimes estão depositadas 

como material testemunho na Coleção de Entomologia Pe. Jesus Santiago Moure, 

Universidade Federal do Paraná (DZUP). As amostras de tecido foram submergidas em 

solução de lise SDS/proteinase K (50mM Tris, 50mM EDTA, 2%SDS, pH 8.0; 20µl de 

20mg/ml proteinase K) e incubadas por 3 horas a 55°C. Neste extrato foi posteriormente 

utilizado o kit EZ-DNA (Biosystems®) e a precipitação do DNA em álcool 90%. O produto 
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extraído foi ressuspendido em 50µl de água ultrapura, quantificado em espectrofotômetro e 

estocado a -20°C. 

 

2.2. Amplificação e sequenciamento 

 O trabalho envolveu a análise de sequências de DNA de genes codificadores de 

proteínas, sendo de um gene ribossomal e dois nucleares: 28S rRNA, wingless e a cópia 

F2 do fator de elongação 1 alfa (EF-1a). Genes ribossomais e nucleares codificadores de 

proteínas, como o EF-1a, vêm sendo amplamente usados em estudos filogenéticos de 

abelhas e têm mostrado um forte sinal filogenético em diferentes níveis taxonômicos 

(ex. Danforth & Ji 2001; Danforth 2002; Larkin et al. 2006). No caso particular do EF-

1a foram utilizados os pares de iniciadores confeccionados por Danforth & Ji (1998) e 

modificados por Larkin et al. (2006) para apresentar uma maior especificidade em 

amplificar a cópia paráloga F2 amplamente utilizado em estudos filogenéticos. As 

informações específicas dos iniciadores utilizados são sumarizadas na Tabela 3.  

 As amplificações - reações de PCR - foram realizadas com volume total de 25µl, 

cada uma destas contendo: 2.5 µl tampão 10x, 2.5 µl MgCl2 (25 mM), 5.0 µl de dNTPs 

(1mM), 1 µl dos dois iniciadores (“primers”), 0,2 µl de DNA polimerase (Taq 

Platinum®) e água purificada. Para a amplificação dos genes selecionados foi utilizada 

uma concentração superior a 50ng de DNA. As condições para o PCR foram: 

desnaturação inicial 94ºC por 3min; seguido de 31–35 ciclos de desnaturação a 94ºC por 

60s, anelamento a 54–59ºC por 60s e extensão a 72ºC por 60s. As condições específicas 

para a amplificação de cada gene utilizado são apresentadas na Tabela 3. Os produtos de 

PCR foram enviados à empresa Macrogen (Seoul, Korea) onde foram purificados e 

sequenciados. Cada gene foi sequenciado separadamente para cada um dos iniciadores e a 

sequência consenso foi gerada com o auxílio do pacote Staden Package (Staden et al. 2000). 

O alinhamento das fitas complementares permite uma confirmação das identidades das 

posições sequências a serem utilizadas, e também disponibiliza maior número de bases para 

as análises filogenéticas.  
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2.3. Alinhamento 

 O alinhamento corresponde a uma das etapas mais importantes da análise e 

consiste na proposição de hipóteses de homologia primária. Estudos concluem que o 

resultado da filogenia pode ser mais dependente do método de alinhamento que dos 

métodos de reconstrução filogenética propriamente (p.ex. Ogden & Rosenberg 2006). 

Pode-se dizer que o maior problema dos alinhamentos múltiplos é encontrar a 

homologia posicional entre os nucleotídeos distribuídos de maneira desigual nas 

diferentes sequências. Assim, os alinhamentos de cada bloco de sequências referentes a 

cada gene foram gerados individualmente, exceto para o gene EF-1a, no qual as porções 

de intron e exon foram alinhadas como partições independentes.  

 Neste estudo, as sequências foram alinhadas com o programa MAFFT versão 6 

(Katoh & Toh 2008), no servidor oficial do programa na internet 

(http://mafft.cbrc.jp/alignment/server/). O programa foi escolhido por aliar precisão e 

rapidez durante o processo de alinhamentos múltiplos. A estratégia utilizada foi Q-INS-

I, recomendada para alinhamentos globais de sequências divergentes. Casos pontuais de 

equívocos evidentes nos alinhamentos obtidos foram corrigidos manualmente com o 

auxílio do programa BioEdit (Hall 1997-2007). Para a análise combinada de todos os 

genes estudados, os alinhamentos obtidos para cada gene foram concatenados em uma 

única matriz de dados com o auxílio do programa Winclada 1.0 (Nixon 2002) (Anexo 1). 

 

2.4. Análise filogenética 

 Os cladogramas foram obtidos através de três métodos de reconstrução 

filogenética: parcimônia, máxima verossimilhança e inferência bayesiana. Os gaps 

foram tratados como dados ausentes em todas as análises. Além da análise individual de 

cada gene, foram também realizadas análises com todos os três genes combinados. Os 

terminais que não foram incluídos em alguma das matrizes receberam dados faltantes em 

suas respectivas partições. A análise de parcimônia foi realizada no programa Nona 2.0 

(Goloboff 1999) através da interface Winclada 1.0 (Nixon 2002). Os cladogramas mais 

parcimoniosos foram reconstruídos por meio de busca heurística, com os seguintes 

parâmetros: 10000 replicações (mult*10000), estocagem de 1000 árvores na memória e 50 
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árvores estocadas por replicação (hold/50). Em todas as análises os caracteres foram 

tratados com pesos iguais e como não ordenados. 

 As análises de máxima verossimilhança foram realizadas no programa Garli v0.951 

(Zwickl 2006). Nas análises individuais foram utilizados os modelos indicados de acordo 

com as propriedades de cada gene. Para a análise combinada, a matriz de dados foi 

analisada sob o modelo GTR+І+G, de forma a considerar o máximo da variabilidade 

existente no conjunto de dados (ver Almeida & Danforth 2009). Tal medida se faz 

necessária porque o programa Garli (nesta versão) não permite a implementação de 

modelos específicos para diferentes partições de dados de uma mesma matriz. O valor de 

2x105 gerações foi suficiente para estabilizar o valor de verossimilhança associado à 

topologia em questão. Os demais parâmetros não foram alterados, permanecendo as 

configurações pré-definidas do programa.  

 A análise de inferência bayesiana foi conduzida no programa MrBayes 3.1.2 

(Ronquist & Huelsenbeck 2003). O algoritmo MCMCMC (Metropolis-coupled Markov 

chain Monte Carlo) foi utilizado para estimar a probabilidade posterior dos clados 

encontrados. Três grupos de duas cadeias cada foram analisados por 2x106 gerações, com os 

filocladogramas salvos a cada 100 gerações. A convergência dos resultados obtidos pelas 

cadeias geradas nas anáises de inferência bayesiana foram avaliados por meio dos valores 

de potential scale reduction factor (Gelman & Rubin 1992) obtidos através MrBayes e pela 

análise dos gráficos construídos com o programa AWTY (Wilgenbusch et al. 2004). As 

2000 primeiras árvores foram descartadas e o resultado avaliado através do gráfico de 

variação dos valores de verossimilhança ao longo da corrida da análise. Nas análises 

envolvendo mais de um gene, foram utilizados os modelos de evolução específicos para 

cada partição. Devido a demanda de esforço computacional, as análises de inferência 

bayesiana foram realizadas pelo portal CIPRES (http://www.phylo.org). 

 Para as análises de máxima verossimilhança e de inferência bayesiana foram 

utilizados os modelos de evolução sugeridos pelo programa jModeltest (Posadas 2008). 

Para o EF-1a, o modelo mais adequado foi testado independentemente de acordo com as 

duas partições do gene – intron e exon. Neste estudo foram comparados os modelos 

selecionados pelas três abordagens comumente usadas: Akaike information content 

(AICc), Bayesian information content (BIC) e Decision theory (DT) (Posada & Buckley 

2004; Sullivan & Joyce 2005). Tem-se sugerido que os critérios AICc e BIC seriam os 

mais adequados para a escolha de modelos de evolução molecular (Posada & Buckley 
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2004). Uma das desvantagens do AIC seria que este penaliza a escolha de modelos com 

muitos parâmetros (Posada & Buckley 2004). Em todas as análises filogenéticas 

conduzidas foi dada preferência pela escolha dos modelos mais simples. Entretanto, nas 

análises de máxima verossimilhança foram utilizados os modelos mais complexos, uma 

vez que o programa atualmente disponível não implementa análises particionadas de 

dados. 

 O programa MrBayes também foi utilizado para o estudo de probabilidades 

posteriores dos clados e características das sequências, como: freqüência de bases, taxas 

de substituição e o cálculo do parâmetro alfa associado à distribuição gama. As medidas 

da saturação de cada um dos três genes foram analisadas através de gráficos construídos 

com o auxílio do programa DAMBE (Xia & Xie 2001). As árvores obtidas nas análises 

de inferência bayesiana e máxima verossimilhança foram visualizadas e editadas no 

programa FigTree 1.3.1 (Rambaut 2006-2009).   
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Tabela 2. Lista dos táxons utilizados nas análises filogenéticas e respectivos números de acesso do GenBank. Os símbolos + e – indicam se o 

gene foi sequenciado para a espécie. 

Espécie Classificação Procedência 28S Wingless EF-1a 
Ctenocolletes smaragdinus (Smith, 1868) Stenotritinae Australia: WA., Boorabbin Ntl.Prk 25.ix.2005 DQ768461 DQ884713 DQ884572 
Mydrosoma aterrimum (Friese, 1925) Colletinae: Diphaglossini Bolivia: Prov. Coroico, La Paz, 05.iv.2004 EF028342 EF032905 EF032902 
Dufourea mulleri (Cockerell, 1898) Halictinae: Rhophitini EUA: Michigan AY654509 AY222555 AF435383 
Penapis penai Michener, 1965 Halictinae: Rhophitini Chile: Region II. N Vallenar AY654513 AY222558 AF435401 
Alocandrena porteri Michener, 1986 Andreninae: Andrenini Peru: Lima Dept. St. Bartholome, 21.x.1997 AY654473 - AY585099 
Ancylandrena larreae (Timberlake, 1951) Andreninae: Andrenini EUA: AZ, Pima Co. DQ060848 - AF504523 
Andrena (Andrena) macoupinensis Robertson, 1900 Andreninae: Andrenini EUA: TX, Travis Co. - - AF504488 
Andrena (Callandrena) brooksi Larkin, 2004 Andreninae: Andrenini EUA: NM, Hidalgo Co., 17.ix.1999 AY654474 AY222551 AY230129 
Andrena (Leucandrena) faceta LaBerge, 1987 Andreninae: Andrenini EUA: TX, Dimmit Co. - - AF504501 
Andrena (Simandrena) nasonii Robertson, 1895 Andreninae: Andrenini EUA: NY, Tompkins Co., Ithaca DQ060849 AY222550 AF504519 
Andrena (Melandrena) carlini Cockerell, 1901 Andreninae: Andrenini EUA: MN, Rice Co. - - AF504502 
Andrena (Micrandrena) melanochroa Cockerell, 1898 Andreninae: Andrenini EUA: TX, Williamson Co. - - AF504506 
Andrena (Callandrena) tegularis LaBerge, 1967 Andreninae: Andrenini EUA: AZ, Cochise Co., 5.vii.2009 + + - 
Andrena (Archiandrena) banksi Malloc, 1917 Andreninae: Andrenini EUA: TX, Robertson Co. - - AF504489 
Andrena (Euandrena) geranii Robertson, 1891 Andreninae: Andrenini EUA: MN, Rice Co. - - AF504496 
Andrena (Parandrena) andrenoides (Cresson, 1878) Andreninae: Andrenini EUA: TX, Bastrop Co. - - AF504508 
Andrena sp. Andreninae: Andrenini Inglaterra: London, iv-v.2009 + + + 
Megandrena enceliae (Cockerell, 1927) Andreninae: Andrenini EUA: CA, San Diego Co., 19.iii.1997 AY654455 - AY585103 
Acamptopoeum prinii (Holmberg, 1884) Andreninae: Calliopsini Brasil: MG, Santana do Riacho, 25.iii.2007 + + + 
Acamptopoeum submetallicum (Spinola, 1851) Andreninae: Calliopsini Chile:  IV Region, Vicuña, 3.x.2008 + + + 
Arhysosage cactorum Moure, 1999 Andreninae: Calliopsini Brasil: RS, Caçapava do Sul, Guaritas, 16.xi.2007 + + + 
Arhysosage flava Moure, 1958 Andreninae: Calliopsini Brasil: MS, Porto Murtinho, 21-30.i.2008 + + + 
Calliopsis fracta (Rozen, 1952) Andreninae: Calliopsini EUA: CA:  Santa Clara Co., 28.v.1999 AY654476 - AY585101 
Calliopsis hirsutula (Spinola, 1851) Andreninae: Calliopsini Chile: IV Região, 6km S Vicuña, 7-8.x.2008 + + + 
Calliopsis pugionis Cockerell, 1925 Andreninae: Calliopsini EUA: CA, Riverside Co., 18.v.1993 AY654477 - AY585102 
Callonychium mandibulare (Friese, 1916) Andreninae: Calliopsini Argentina: Mendonza, 29-30.xi.2004 + + + 
Callonychium petuniae Cure & Wittmann, 1990 Andreninae: Calliopsini Brasil: PR, 23km E de Palmeira, 2.xi.2009 + + + 
Litocalliopsis adesmiae Roig-Alsina & Compagnucci, 2003 Andreninae: Calliopsini Argentina: Buenos Aires, Tigre, 17.xi.2005 + - - 
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Tabela 2 (continuação). Lista dos táxons utilizados nas análises filogenéticas e respectivos números de acesso do GenBank. Os símbolos + e – 

indicam se o gene foi sequenciado para a espécie. 

Espécie Classificação Procedência 28S Wingless EF-1a 
Spinoliella herbsti (Friese, 1916) Andreninae: Calliopsini Chile: IV Region, 9km S Vicuña, 7-8.x.2008 + + + 
Euherbstia excellens Friese, 1925 Andreninae: Euherbstiini Chile: IV Region, Elqui, Vicuna DQ060854 - - 
Orphana wagenknechti Rozen, 1971 Andreninae: Euherbstiini Chile: IV Region, 7 km S Pisco Elqui DQ872755 DQ884709 DQ884568 
Melitturga albescens Pérez, 1895 Andreninae: Melitturgini Informação indisponível - - EF599177 
Melitturga clavicornis (Latreille, 1808) Andreninae: Melitturgini Franca: Herault, Causse de la Selle, 17.vi.2002 AY654478 - AY585104 
Meliturgula haematospila Cockerell, 1936 Andreninae: Melitturgini Africa do Sul: N. Cape, 4 km NW Hotazel 17.i.2004 DQ060859 - EF599180  
Meliturgula scriptifrons (Walker, 1871) Andreninae: Melitturgini Africa do Sul: N. Cape, 4 km NW Hotazel 17.i.2004 - - EF599179 
Neffapis longilingua Ruz, 1995 Andreninae: Neffapini Informação não disponível - - EF599181 
Nolanomelissa toroi Rozen, 2003 Andreninae: Nolanomelissini Chile: Region II, 4 km N Domeyko DQ872756 DQ884710 DQ884569 
Camptopoeum negevense (Warncke, 1972) Andreninae: Panurgini Informação indisponível - - EF599176 
Camptopoeum frontale (Fabricius, 1804) Andreninae: Panurgini Informação indisponível - - EF599175 
Panurginus polytrichus Cockerell, 1909 Andreninae: Panurgini EUA: TX, Bastrop Co. - - AF504528 
Panurgus calcaratus (Scopoli, 1763) Andreninae: Panurgini Italia: Roma, 7.vi.1998 AY654479 - AY585105 
Plesiopanurgus zizus (Warncke, 1987) Andreninae: Panurgini Informação indisponível - - EF599178 
Panurginus albopilosus (Lucas, 1846) Andreninae: Panurgini Informação indisponível - - EF599174 
Panurginus occidentalis (Crawford, 1916) Andreninae: Panurgini Informação indisponível - -  EF601195 
Panurginus turcomanicus Popov, 1936 Andreninae: Panurgini Informação indisponível - - EF601196 
Macrotera echinocacti (Timberlake, 1954) Andreninae: Perditini EUA: AZ, Santa Cruz Co., 18.viii.2000 + + + 
Macrotera latior Cockerell, 1896 Andreninae: Perditini EUA: AZ, Graham Co., Mt. Graham  DQ060863 - - 
Macrotera texana Cresson, 1878 Andreninae: Perditini EUA: TX, Blanco Co. - - AF504527 
Perdita albipennis Cresson, 1868 Andreninae: Perditini EUA: TX, Ward Co. - - AF504529 
Perdita californica (Cresson, 1878) Andreninae: Perditini Informação indisponível DQ060862 - EF599184 
Perdita halictoides Smith, 1853 Andreninae: Perditini Informação indisponível - - EF599182 
Perdita trisignata Cockerell, 1896 Andreninae: Perditini Informação indisponível - - EF599183 
 



 15 

Tabela 2 (continuação). Lista dos táxons utilizados nas análises filogenéticas e respectivos números de acesso do GenBank. Os símbolos + e – 

indicam se o gene foi sequenciado para a espécie. 

Espécie Classificação Procedência 28S Wingless EF-1a 
Anthrenoides meridionalis (Schrottky, 1906) Andreninae: Protandrenini Brasil: PR, Tunas do Paraná, 27.x.2007 + + + 
Anthrenoides pinhalensis Urban, 2005 Andreninae: Protandrenini Brasil: PR, Quatro Barras, Anhangava , 13.x.2007 + + + 
Austropanurgus punctatus (Toro, 1980) Andreninae: Protandrenini Informação indisponível - - EF601168 
Cephalurgus anomalus Moure & Lucas de Oliveira, 1962 Andreninae: Protandrenini Brasil: MS, Jardim, 8-9.xii.2008 + + + 
Heterosarus nanulus Timberlake, 1964 Andreninae: Protandrenini EUA: AZ, Cochise Co., 16.ix.1999 DQ060857 + - 
Liphanthus micheneri Ruz & Toro, 1983 Andreninae: Protandrenini Chile: V Região, Granizo, 15.x.2008 + + + 
Parapsaenythia serripes (Ducke,1908) Andreninae: Protandrenini Argentina: Buenos Aires, Carlos Casares, 09.i.2009 + + + 
Protandrena mexicanorum (Cockerell, 1896) Andreninae: Protandrenini EUA: NM, Hidalgo Co., Rodeo DQ060864 - - 
Protandrena verbesinae (Timebrlake, 1955) Andreninae: Protandrenini EUA: AZ, Cochise Co., Apache, 10.vii.1999 DQ060865 + - 
Psaenythia bergii Holmberg, 1884 Andreninae: Protandrenini Brasil: PR, Tunas do Paraná, 27.x.2007 + + + 
Psaenythia collaris Schrottky, 1906 Andreninae: Protandrenini Brasil: SP, Cotia, 11.ix.2009 + + + 
Pseudopanurgus fraterculus (Cockerell, 1896) Andreninae: Protandrenini EUA: AZ: Cochise Co., Chiricahua Mts., 14.ix. 1999 DQ060867 + - 
Pseudopanurgus rugosus (Robertson, 1895) Andreninae: Protandrenini TX: Bastrop Co. - - AF504532 
Pterosarus albitarsis Cresson, 1972 Andreninae: Protandrenini EUA: TX, Crockett Co. - - AF504530 
Pterosarus andrenoides (Smith, 1853) Andreninae: Protandrenini Informação indisponível - - EF601165 
Rhophitulus sp. Andreninae: Protandrenini Brasil: MG, Itanhandu, 02.i.2008 + + + 
Protomeliturga turnerae (Ducke, 1907) Andreninae: Protomeliturgini Brasil: PE, Buíque, 23.iv.2008 + + + 
Protoxaea gloriosa (Fox, 1893) Andreninae: Oxaeini EUA: AZ, Cochise Co.; TX, Portal, Val Verde Co. AY654480 - AF504524  
Oxaea flavescens Kluge, 1807 Andreninae: Oxaeini Brasil: MS, Dourados, 6-7.xii.2008 + + - 
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Figura 1. Cabeça em vista anterior de Andreninae, fêmeas: (A) Andrena sp.; (B) Arhysosage 

cactorum; (C) Spinoliella herbsti; (D) Meliturgula scriptifrons; (E) Nolanomelissa toroi; (F) 

Panurginus occidentalis; (G) Macrotera texana; (H) Heterosarus neomexicanus; (I) 

Metapsaenythia abdominalis; (J) Protomeliturga turnerae; (K) Oxaea flavescens. Fotos 

retiradas com auxílio de câmera Leica DFC 500, acoplada a um microscópio estereoscópico 

Leica MZ 16, e processadas pelo programa de automontagem CombineZP (Alan Hadley). 
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Tabela 3. Iniciadores (primers) utilizados para amplificar os genes EF-1a (cópia F2), 

wingless e 28S rRNA. 

Gene Primers Sequencias Autor 
28S rRNAA Bel28S-For (D2-3665F) 5'  AGAGAGAGTTCAAGAGTACGTG  3' Belshaw & Quicke (1997) 
 Mar28S-Rev (D3-4283R) 5' - TAGTTCACCATCTTTCGGGTCCC - 3' Mardulyn & Whitfield (1999) 
EF-1aB For3A 5' - CGGGMMAATGTTGGTTTCAAC G - 3' Larkin et al. (2006) 
 Cho10A 5' - ACRGCMACKGTTTGWCTCATGTC - 3' Larkin et al. (2006) 
WinglessC Wg-Collet-For 5' - CACGTGTCBTCBGRGATGMGRSAGGA - 3' Almeida & Danforth (2009) 
  Lep-Wg2a-Rev 5' - ACTICGCARCACCARTGGAATGTRCA - 3' Brower & DeSalle (1998) 

A Condição do PCR, Bel28S/ Mar28S: 94ºC por 60s min, 54–58ºC por 60s min, 72ºC por 60s (35 ciclos). 
B Condição do PCR, For3A/Cho10A: 94ºC por 60s, 54–58ºC por 60s, 72ºC por 60s (31 ciclos). 
C Condição do PCR, Wg-Collet / Lep-Wg: 94ºC por 60s, 59ºC por 60s, 72ºC por 60s (35 ciclos). 
 

 
 

 

 

3. RESULTADOS 

 A matriz concatenada de todos os genes compreende 71 táxons e 1934 pares de 

bases, sendo 788pb provenientes do 28S rRNA, 451pb do wingless e 695pb referentes 

ao EF-1a. Destes, 736 pares de bases foram informativos para parcimônia (28S rRNA: 

521, wingless: 309; EF-1a: 368). A matriz inclui todos os três genes amplificados, 

inclusive a região de alta variabilidade do gene EF-1a (intron) com 320 nucleotídeos 

(Anexo 1). As análises foram conduzidas considerando-se apenas o éxon do EF-1a 

(exon) mostraram uma perda significativa de resolução nas topologias obtidas. Embora 
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Figura 2. Frequência das bases referentes a cada gene utilizado. 
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o alinhamento de íntrons seja ainda problemático, estudos vêm mostrando que as altas 

taxas de mutação neste são úteis para reconstruir processos evolutivos mais recentes (ex. 

Larkin et al. 2006).  

 A composição de bases das sequências analisadas se apresentou desproporcional 

entre os diferentes genes, sendo encontrada uma maior composição de A e T em ambas 

as partições do gene EF-1a (Fig. 2). As estratégias testadas (AIC, BIC, DT) indicou que 

um modelo com frequência igual porém mas complexo quanto às taxas de substituição 

seria mais apropriado para o 28S rRNA (SYM+G). Os genes wingless e EF-1a 

requerem modelos que consideração a composição diferenciada das bases, 

especialmente a partição referente ao íntron do EF-1a (wingless: HKY+G; EF-1a: 

K80+G [éxon], GTR+G [íntron]).  

 Os cladogramas obtidos na análise de inferência bayesiana para cada um dos 

genes são apresentados nas Figuras 3-5. As análises combinada de todos os genes sob os 

três critérios de análise filogenética são apresentadas nas Figuras 6-8 A análise de 

parcimônia com a informação de todos os genes resultou em 540 árvores igualmente 

parcimoniosas com comprimento de 3781 passos, índice de concistência = 0,47 e índice 

de retenção = 0,67 (Fig. 8). Todas as topologias encontradas reconstruíram hipóteses 

filogenéticas semelhantes, exceto nas análises de parcimônia que resultaram em uma 

topologia com menor resolução.  

 Em todas as análises Andreninae foi monofilética, com o clado de Oxaeini 

filogeneticamente relacionado às demais tribos da subfamília. As linhagens endêmicas 

do Chile Orphana e Euherbstia formaram um grupo monofilético e irmão dos demais 

gêneros reconhecidos em Andrenini: Ancylandrena, Andrena e Megandrena. Os 

gêneros Ancylandrena e Megandrena apresentaram-se filogeneticamente relacionados 

entre si e agrupados em um clado irmão das demais linhagens da tribo. Alocandrena, 

tratado por Michener (2007) como uma tribo distinta, foi recuperado como membro de 

Andrenini e grupo irmão do grande gênero monofilético Andrena.  As tribos Oxaeini e 

Nolanomelissini se apresentaram como grupo irmão das demais tribos restantes da 

subfamília. Calliopsini mostrou-se monofilética e filogeneticamente posicionada como 

grupo irmão do clado Protandrenini + Protomeliturgini + Perditini + Meliturgini + 

Panurgini + Neffapini.  
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 Nas análises de parcimônia e máxima verossimilhança a tribo foi reconstruída 

como parafilética em relação à tribo endêmica da Caatinga – Protomeliturgini. Nos 

cladogramas obtidos pela inferência bayesiana, Protandrenini apresenta-se monofilética 

e como grupo irmão de Protomeliturgini com suporte. Em todas as topologias obtidas 

Protandrenini foi monofilética, excluindo o gênero monotípico Neffapis. Este se 

mostrou filogeneticamente relacionado às tribos Panurgini, Perditini e Melitturgini, 

sendo grupo irmão da espécie Plesiopanurgus zizus (Panurgini) nas análises de 

parcimônia e máxima verossimilhança. 

 Embora recuperado como monofilético em todas as topologias, Perditini 

apresentou-se posicionado num clado sem resolução interna, como grupo irmão de 

Panurgus calcaratus (Panurgini) e proximamente relacionado ao gênero Meliturgula 

(Melitturgini). Os dois gêneros reconhecidos em Perditni, Macrotera e Perdita, foram 

ambos reconhecidos como unidades monofiléticas. Em todas as análises Melitturgini e 

Panurgini se mostraram agrupamentos heterogêneos, compostos por linhagens 

independentes, cujas relações permanecem sem resolução.  

 

4. DISCUSSÃO   

 Os resultados foram congruentes em parte com os estudos filogenéticos prévios 

que investigaram de maneira mais completa as relações filogenéticas entre as principais 

linhagens de abelhas (Rozen 1993, 1994; Alexander & Michener 1995; Danforth et al. 

2006a,b). Todas as análises conduzidas neste estudo reconstruíram Andreninae como 

uma unidade monofilética, incluindo os Oxaeini e Alocandrenini. Os resultados 

reconhecem os Oxaeini como uma unidade monofilética e distinta dentro de Andreninae. 

Graf (1966, 1972) sustentava fortemente o posicionamento de Oxaeini em Andreninae, 

indicando alguns caracteres morfológicos compartilhados somente por estes grupos, 

como o processo paramandibular hipostomal fusionado com o clípeo. Rozen (1993) 

também sustenta a hipótese dos Oxaeini como uma linhagem de Andreninae através de 

estudos morfológicos de imaturos. Mais recentemente, análises cladísticas a partir de 

dados morfológicos e moleculares corroboram a parafilia de Andreninae em relação à 

Oxaeini (Ascher 2003, 2004). Os resultados obtidos fortalecem o status de tribo distinta 

para os Oxaeini, que embora muito controverso no passado, vem sendo consolidado 
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pelas propostas de classificação mais recentes (Engel 2005; Michener 2007; Moure et al. 

2007). 

 A tribo Andrenini, como proposta por Michener (2007), se mostrou parafilética 

em relação à Alocandrena em todas as análises. Estes dados corroboram os resultados 

de Ascher (2004), recuperando Alocandrenini como uma linhagem interna de Andrenini, 

grupo irmão do diversificado gênero Andrena. O gênero monotípico e endêmico do 

Peru – Alocandrena – possui uma morfologia singular dentro da subfamília, e assim foi 

tratada como um taxon distinto dos Andrenini por Michener (2007). No entanto, os 

resultados obtidos fornecem suporte para a classificação proposta por Engel (2005) e 

Moure et al. (2007), com a inclusão de Alocandrena como um gênero de Andrenini. A 

presença em ambas as linhagens de tíbia posterior estreita e alongada, fóvea facial 

recoberta por densa pilosidade curta e quirotríquia com pêlos alongados podem ser 

indicados como possíveis caracteres sinapomórficos para Andrenini s.l. (Ascher 2004; 

Michener 1981, 2007).  

 O clado irmão de Andrenini compreende os gêneros endêmicos do Chile: 

Euherbstia e Orphana. Michener (2007) reconhece estas linhagens como gêneros de 

Andrenini, no entanto o presente estudo é também consistente com a divisão do clado 

em duas tribos distintas: Andrenini (Alocandrena, Andrena, Ancylandrena e 

Megandrena) e Euherbstiini (Euherbstia e Orphana), como adotado por Engel (2001, 

2005) e Moure et al. (2007). O posicionamento do gênero monotípico Nolanomelissa 

corrobora a proposta de Ascher (in Rozen 2003; Engel 2005) de reconhecê-lo como 

tribo distinta. 

 Ruz (1986, 1991) reconheceu Calliopsini como um grupo monofilético e de 

posição relativamente derivada dentro da subfamília, sendo filogeneticamente 

relacionado à Protomeliturgini e Perditini. Embora monofilético, no presente estudo 

Calliopsini foi consistentemente resolvido como grupo irmão do grande clado: 

Protandrenini + Protomeliturgini + Neffapini + Melitturgini s.l. + Panurgini s.l. + 

Perditini. De acordo com Ruz (1991), a monofilia da tribo Calliopsini é sustentada 

principalmente por caracteres da terminália dos machos. Outros caracteres são também 

indicados como sinapomórficos para Calliopsini: margem distal do E5 convexo nas 

fêmeas, margem distal do E6 com pêlos formando um pente de cerdas e lobos laminares 

proximais no E6 (Ruz 1986, 1991; Ascher 2004). As relações filogenéticas entre as 
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linhagens internas de Calliopsini são investigadas e discutidas mais detalhadamente no 

Capítulo 2. 

 Na análise de todos os genes pela inferência bayesiana, Protandrenini foi 

reconstruído como uma unidade monofilética e clado irmão de Protomeliturgini. Por 

outro lado, as análises de parcimônia e máxima verossimilhança evidenciaram 

Protandrenini parafilética em relação à Protomeliturgini, sugerindo que esta última não 

deva ter status de tribo distinta como proposto por Ruz (1991). Os resultados diferem 

substancialmente aos encontrados por Ruz (1986, 1991), onde Protomeliturga foi 

inferido como filogeneticamente próximo aos clados derivados – Calliopsini e Perditini 

– um resultado sustentado basicamente por caracteres de genitália dos machos. A 

análise das relações filogenéticas entre os gêneros de Protandrenini e sua relação com 

Protomeliturga e Neffapis é apresentada no Capítulo 3. 

 O gênero chileno Neffapis, reconhecido por Michener (2007) como um gênero 

de Protandrenini, mostrou-se filogeneticamente distinto e relacionado ao clado 

politômico: Melitturgini s.l. + Panurgini s.l. + Perditini. Ascher (in Rozen 2003) infere 

este mesmo posicionamento para Neffapis, sendo alocado em uma nova tribo: Neffapini 

(Engel 2005). Rozen & Ruz (1995), ao estudar a morfologia e biologia de adultos e 

imaturos, citam a presença da linha epistomal completa e mesossoma com tubérculos 

dorsolaterais não modificados como importantes características compartilhadas por 

Neffapis e Panurginus.  

 O grupo irmão dos Protandrenini corresponde a um clado heterogêneo, 

composto por Neffapini, Perditini e tribos do hemisfério oriental, cujas relações 

evolutivas permanecem sem resolução. As tribos Panurgini e Melitturgini, como 

proposto por Michener (2007), mostraram-se agrupamentos complexos que 

provavelmente compreendem diferentes linhagens independentes (Patiny 1999; Ascher 

2004). Engel (2005), baseado nos resultados de Ascher (2005) e Engel (2001), propõe 

uma classificação alternativa para os Melitturgini e Panurgini, dividindo Melliturgini 

sensu Michener (2007) e reconhecendo Panurgini num sentido mais amplo, englobando 

Perditini e algumas linhagens de Melitturgini. Uma análise com maior 

representatividade de terminais de Melitturgini e Panurgini está atualmente sendo 

conduzida por S. Patiny (comunicação pessoal), e poderá elucidar de maneira mais 
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consistente a compreensão das relações filogenéticas entre as tribos deste importante 

clado. 

 Perditini mostrou-se inserida num clado que inclui também as tribos Neffapini, 

Panurgini e Melitturgini. Em nenhum dos resultados encontrados Perditini esteve 

filogeneticamente relacionada à Calliopsini, como sugerido por Ruz (1986, 1991). 

Patiny (1999) e Ascher (2004) inferem que Perditini seria filogeneticamente relacionada 

à Panurgini s.l.. A partir destes trabalhos, Engel (2005) aloca Perditini como uma 

subtribo de Panurgini. A análise de parcimônia do presente estudo também evidenciou 

Perditini como clado irmão de Panurgini (em parte). Entretanto, o cladograma resultante 

da análise bayesiana reconstruiu Perditini como grupo irmão unicamente de Panurgus 

calcaratus (Panurgini s.l.) e Melitturgini s.l. (em parte). Embora as relações evolutivas 

de Perditini com as demais tribos de Andreninae permaneçam sem resolução, a 

topologia encontrada corroborou a monofilia da tribo e reconheceu dois clados 

evolutivamente independentes referentes aos gêneros Macrotera e Perdita. Esta 

topologia corrobora os resultados obtidos por estudos morfológicos anteriores. Snelling 

& Danforth (1992) e Danforth (1996) investigaram as relações evolutivas de todos os 

gêneros e subgêneros reconhecidos em Perditini, apresentando fortes sinapomorfias para 

as duas grandes linhagens encontradas na presente análise. 

 De acordo com os resultados obtidos, há suporte cladístico para as seguintes 

tribos: Andrenini, Euherbstiini, Calliopsini, Neffapini, Nolanomelissini, Oxaeini, 

Perditini e Protadrenini. Somente uma análise mais detalhada, com uma 

representatividade maior das tribos Melittugini e Panurgini, pode elucidar as relações 

encontradas e sustentar uma nova proposta de divisão destes grupos. As análises 

evideciaram um padrão biogeográfico interessante de evolução do grupo. Linhagens 

endêmicas de regiões xéricas da América do Sul, como o Chile, se mostraram 

filogeneticamente basais (Euherbstiini e Nolanomelissini). A topologia encontrada 

suporta novas interpretações e futuros trabalhos sobre a origem e diversificação da 

subfamília.  
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Figura 3. Filograma resultante da análise de inferência bayesiana de 46 terminais e 

788 caracteres, provenientes do gene 28S rRNA. Os valores das probabilidades 

posteriores associadas a cada clado estão representados em cada nó. 
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Figura 4 Filograma resultante da análise de inferência bayesiana de 31 terminais e 451 

caracteres, provenientes do gene wingless. Os valores das probabilidades posteriores 

associadas a cada clado estão representados em cada nó. 
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 Figura 5. Filograma resultante da análise de inferência bayesiana de 62 terminais e 

695 caracteres, provenientes do gene EF-1a. Os valores das probabilidades posteriores 

associadas a cada clado estão representados em cada nó. 
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Figura 6. Árvore de consenso estrito das 540 árvores igualmente parcimoniosas (L: 

3686; IC: 0.47; IR: 0.67) encontradas a partir da análise combinada de todos os genes: 

28S rRNA, wingless, EF-1a (71 terminais; 1934 caracteres; 736 caracteres 

informativos para parcimônia). 
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Figura 7. Filograma resultante da análise de máxima verossimilhança de 71 terminais 

e 1934 caracteres, provenientes dos genes 28S rRNA, wingless e EF-1a.  
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Figura 8. Filograma resultante da inferência bayesiana de 71 terminais e 1934 caracteres, 

provenientes dos genes 28S rRNA, wingless e EF-1a. Os valores das probabilidades 

posteriores associadas a cada clado estão representados em cada nó. 
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CAPÍTULO 2 

 

Relações filogenéticas entre os gêneros de Calliopsini (Apidae, Andreninae) a 

partir da análise de dados moleculares 
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1. INTRODUÇÃO 

 Os Calliopsini (Andreninae) são abelhas de língua curta, de corpo robusto e com 

maculações amareladas em praticamente todos os tagmas de ambos os sexos.  Análises 

filogenéticas de dados morfológicos reconhecem diversas sinapomorfias para tribo, 

como E5 da fêmea com margem distal convexa, E6 da fêmea com lobos proximais 

laminares e ápice com um conjunto de cerdas desenvolvidas e alinhadas (Ruz 1986, 

1991). Outras características marcantes são a curta sulco mesespisternal direcionada 

para a linha escrobal, asa anteriores com duas células submarginais e fossa tentorial 

localizada na sutura subantenal externa (Michener 2007). 

 A biologia de várias espécies de Calliopsini foi estudada por Rozen (1958, 1967, 

1970), Shinn (1967), Danforth (1990) e Visscher & Danforth (1993). Os ninhos 

consistem de curtos túneis construídos no solo, podendo ser isolados ou distribuídos 

como agregações de poucos ninhos. Uma das características interessantes na tribo é a 

secreção de uma película que protege a massa de alimento na célula de cria (Cane1983). 

Como em outros táxons de Andreninae, diversos grupos são especializados na coleta de 

pólen de grupos restritos de plantas. Calliospsis (Perissander) visita flores de 

Euphorbiaceae (Rozen 1958; Shinn 1967) e Calliospsis (Verbenapis) apresenta 

morfologia adaptada para coleta de pólen de Verbena (Verbenaceae) (Shinn 1967).  

 A tribo apresenta distribuição restrita às Américas, sendo a maior diversidade 

registrada nas áreas temperadas e xéricas do continente, e raramente encontrado em 

florestas tropicais húmidas ou regiões andinas. Aproximadamente 120 espécies são 

conhecidas e, destas, 53 são registradas para a região Neotropical (Moure et al. 2007). 

No entanto, há ainda diversas espécies não descritas registradas para o Brasil (Silveira et 

al. 2002) e outras mais nos gêneros Arhysosage, Calliopsis e Callonychium (observação 

pessoal). As classificações correntes reconhecem os seguintes gêneros: Acamptopoeum, 

Arhysosage, Calliopsis s.l., Callonychium, Litocalliopsis e Spinoliella (Ruz 1991; 

Michener 2007; Moute et al. 2007). Calliopsis é o único gênero amplamente distribuído 

tanto na América do Norte quanto na América do Sul, todos os demais gêneros são 

exclusivamente Neotropicais: Acamptopoeum (Argentina, Brasil, Chile, Colômbia, 

Paraguai, Peru e Uruguai), Arhysosage (Argentina, Brasil, Bolívia e Paraguai), 

Callonychium (Argentina, Brasil, Chile, Paraguai e Peru), Litocalliopsis (Argentina e 
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Brasil) e Spinoliella (Argentina, Chile e Peru) (Michener 2007; Moure et al. 2007; Ruz 

et al.2008).  

 Dentre a diversidade conhecida atualmente em Calliopsini, Calliopsis é o maior 

gênero, com aproximadamente 80 espécies distribuías em 11 subgêneros. As Américas 

do Norte e Central abrigam a maior riqueza de espécies de Calliopsis e apenas 6 

espécies são enocntradas na América Sul, mas especificamente na Argentina e Chile 

(Michener 2007, Moure et al. 2007). Amplos estudos de revisão do gênero, 

especialmente a fauna norte americana, foram realizados por Shinn (1967) e Rozen 

(1952, 1958, 1959, 1963). Calliopsis sensu Shinn é caracaterizado por apenas por um 

gênero e compreende um agrupamento com a inclusão de três subgêneros agrupados 

pela presença de bandas apicais de pêlos nos tergos do metassoma: Verbenapis 

(Cockerell & Atkins, 1902), Perissander (Michener, 1942) e Calliopsima (Shinn, 1967). 

Nas análises de Ruz (1991) todos os Calliopsini da América do Norte são posicionados 

em Calliopsis.  

 O subgênero Hypomacrotera, encontrado nos desertos de Nevada à Califórnia 

(EUA), foi revisado por Danforth (1990, 1994). Michener (2007) aloca o subgênero 

Macronomadopsis como sinônimo de C. (Nomadopsis). Mais recentemente, Engel 

(2000) revisou o grupo Arhysosage com a descrição de novas espécies. Roig-Alsina & 

Compagnucci (2003) descreveram um novo gênero para abrigar a espécie de morfologia 

distinta Litocalliopsis adesmiae. 

  Os principais trabalhos que investigaram de maneira mais completa e consistente 

as relações filogenéticas entre as linhagens internas de Calliopsini foram os estudos 

morfológicos conduzidos por Ruz (1986, 1991) e Roig-Alsina & Compagnucci (2003) 

(Figura 1). Os resultados publicados por Ruz (1991) forneceram suporte para a atual 

classificação dos principais gêneros de Calliopsini (Michener 2007, Moure et al. 2007). 

De acordo com Ruz (1991), os distintos agrupamentos de Calliopsini apresentaram as 

seguintes relações filogenéticas (Arhysosage (Callonychium + Spinoliella) 

(Acamptopoeum + Calliopsis s.l.))). Roig-Alsina & Compagnucci (2003) re-analizaram 

os caracteres de Ruz (1991) ao descrever Litocalliopsis adesmiae. Esta espécie 

apresenta características compartilhadas com ambos os gêneros Calliopsis e 

Acamptopoeum. A topologia resultante desta análise apresentou uma hipótese 

filogenética alternativa à encontrada por Ruz (1991), na qual Acamptopoeum foi 
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posicionado como grupo irmão de todos os demais gêneros e Calliopsis foi grupo irmão 

do novo gênero Litocalliopsis.  

 A análise cladística a partir de dados moleculares poderá elucidar as relações 

conflitantes entre os gêneros Acamptopoeum, Calliopsis e Litocalliopsis encontradas 

pelos dados morfológicos Assim, o objetivo principal deste estudo é investigar a 

monofilia e reconstruir as relações filogenéticas dos gêneros atualmente reconhecidos 

em Calliopsini, a partir da análise de dados de três genes nucleares. 

 

 

 

 

 

 

 

 

 

 

2. MATERIAL E MÉTODOS 

 

2.1. Seleção e obtenção das sequências  

 Foram incluídos no estudo 34 terminais representantes dos grupos externos e de 

todos os gêneros de Calliopsini, incluindo o gênero monotípico Litocalliopsis (Fig. 2). 

Os grupos externos compreendem as tribos Nolanomelissini, Perditini, Oxaeini, 

Melitturgini, Panurgini, Perditini e Protandrenini inferidas por estudos prévios como 

filogeneticamente relacionadas à Calliopsini (ver Capítulo 1). Compilou-se uma matriz 

Figura 1. Hipóteses filogenéticas dos gêneros de Calliopsini a partir de caracteres 

morfológicos. (A) Ruz (1991); (B) Roig-Alsina & Compagnucci (2003). 
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de dados moleculares utilizando-se espécies sequenciadas no presente estudo e também 

obtidas no banco de dados GenBank. As sequências selecionadas do GenBank são 

provenientes dos trabalhos de Larkin et al. (2006), Danforth et al. (2006) e Almeida & 

Danforth (2009). As informações referentes aos táxons sequenciados e o respectivo 

número de acesso daqueles provenientes do GenBank são apresentadas na Tabela 21.  

 As sequências foram obtidas através da extração de DNA proveniente de 

material fresco, preservado em álcool 95%, a partir da musculatura do mesossoma e/ou 

pernas do exemplar. A única exceção foi Litocalliopsis adesmiae, cujo DNA foi 

extraído de um espécime seco como detalha no Capítulo 1. Os registros fotográficos do 

material testemunho de L. adesmiae após a retirada da musculatura do mesossoma são 

apresentados nas Figuras 2A e B. Para todos os demais táxons sequenciados as 

estruturas como cabeça, asas, pernas e metassoma foram depositadas como material 

testemunho na Coleção de Entomologia da Universidade Federal do Paraná (DZUP). 

 As partições selecionadas e amplificadas compreendem os genes EF-1a, 

wingless e 28S rRNA. Os protocolos de extração, amplificação e sequenciamento 

utilizados neste estudo foram os mesmos empregados e explicados detalhadamente no 

Capítulo 1. As sequências obtidas foram alinhadas com o programa MAFFT versão 6 

(http://mafft.cbrc.jp/alignment/server/) (Katoh & Toh 2008), utilizando Q-INS-I como 

estratégia de alinhamento global para as sequências divergentes. Cada gene foi alinhado 

individualmente, exceto o gene EF-1a em que as porções de íntron e éxon foram 

consideradas partições independentes. Os alinhamentos obtidos foram editados e 

visualizados no programa BioEdit (Hall 1997-2007). A matriz concatenada de todos os 

alinhamentos, obtidos para cada gene utilizado, foi confeccionada com auxílio do 

programa Winclada 1.0 (Nixon 2002). 

 

2.2. Análise de dados  

 Os cladogramas foram obtidos através das análises de parcimônia, máxima 

verossimilhança e inferência bayesiana. Na análise de parcimônia os caracteres foram 

tratados como não ordenados e analsados com pesos iguais. Foram conduzidas as análises 

de cada gene individualmente e também com a informação de todos os genes combinados. 

Os terminais receberam dados faltantes no caso de ausência de informação para alguma 
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das partições. Os programas e parâmetros utilizados nas análises filogenéticas são os 

mesmos apresentados no Capítulo 1. 

  

 

3. RESULTADOS 

 A informação de todos os genes combinados compreende uma matriz com 34 

táxons e 1900 pares de bases (28S rRNA: 772pb; wingless: 450pb; EF-1a: 678pb) 

(Anexo 2). Dos 1900 caracteres analisados, 530pb foram informativos para parcimônia. 

Todas as partições foram incluídas na matriz, inclusive os 320pb referentes ao intron do 

gene nuclear EF-1a. A frequência de bases das partições analisadas foi desigual em cada 

gene. Os genes 28S rRNA e wingless apresentaram uma predominância de G e C, 

enquanto as duas partições do EF-1a analisadas independentemente mostraram uma 

frequência  maior de A e T (Fig. 3). A análise dos gráficos gerados pelas análises das 

taxas de transição/transversão mostrou que nenhuma partição se apresentava saturada 

(Fig. 4). Os diferentes modelos selecionados para cada partição foram: K80+G (28S 

rRNA e o éxon do EF-1a) e HKY+G (wingless e o íntron do EF-1a). A análise dos 

gráficos construídos pelo AWTY e pelos valores obtidos pelo potential scale reduction 

factor (Gelman & Rubin 1992) indicaram a convergência das cadeias durante o 

processo de busca pela melhor topologia. 

 A análise de parcimônia com todos os genes resultou em uma única árvore mais 

parcimoniosa, com comprimento de 1915 passos, índice de consistência = 0.65 e índice 

de retenção = 0.70 (Fig. 9). Os valores encontrados para as topologias reconstruídas nas 

análises de parcimônia são sumarizados na Tabela 2. Os filogramas obtidos da análise 

de cada gene e de todas as partições são apresentados nas Figuras 5–7 e 8–10, 

respectivamente. Todas as análises filogenéticas reconheceram Calliopsini como um 

grupo monofilético e com suporte para o clado. Calliopsis foi o único gênero cuja 

monofilia não foi corroborada. Nas diferentes análises, o clado contendo as espécies de 

Calliopsis distribuídas no Chile (C. hirsutula e C. trifasciatum) foram filogeneticamente 

próximos ao clado Arhysosage + Callonychium + Spinoliella. Nas análises do gene EF-

1a e da matriz combinada de todas as partições sob o critério de parcimônia e máxima 

verossimilhança, Calliopsis hirsutula e C. trifasciatum se agruparam como clado irmão 
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do gênero também presente no Chile: Spinoliella. As demais espécies de Calliopsis s.l. 

foram recuperadas como um clado irmão de Acamptopoeum. As relações filogenéticas 

entre os subgêneros de Calliopsis amostrados revelou Calliopsis s.str. como grupo 

irmão de Calliopsima, e as relações entre os demais permanece insatisfatória. 

 As relações filogenéticas entre Arhysosage, Callonychium e Spinoliella se 

apresentaram conflitantes nas diferentes análises. As topologias obtidas apresentaram as 

distintas relações cladística: 28S rRNA (Arhysosage (Callonychium + Spinoliella)); 

wingless (Callonychium (Arhysosage + Spinoliella + Calliopsis partim)); análises de 

parcimônia e máxima verossimilhança com todos os genes (Callonychium (Arhysosage 

(Calliopsis partim + Spinoliella))); análise de inferência bayesiana de todos os genes 

(Callonychium (Calliopsis partim (Arhysosage + Spinoliella))). O posicionamento de 

Callonychium como grupo irmão dos demais gêneros foi recuperado com um suporte 

relativamente baixo (53%). Da mesma forma, a relação filogenética entre Arhysosage + 

Spinoliella encontrada na análise bayesiana de todos os genes e entre Callonychium + 

Spinoliella proveniente do 28S rRNA apresentaram um suporte relativamente baixo 

(55% e 56%, respectivamente). 

 Os cladogramas encontrados recuperaram distintas hipóteses para as relações 

filogenéticas de Litocalliopsis com os demais gêneros de Calliopsini. Na análise 

individual do 28S rRNA o gênero posicionou-se em um ramo politômico com 

Acamptopoeum e o clado contendo todos os demais táxons. Por outro lado, nas análises 

de parcimônia e máxima verossimilhança de todos os genes combinados recuperou 

Litocalliopsis como uma linhagem relativamente basal e grupo irmão dos todos os 

outros gêneros de Calliopsini. O resultado da análise de todo os genes combinados 

através do método de inferência bayesiana encontrou, com suporte de ramo 

relativamente baixo, Litocalliopsis como grupo irmão de Calliopsis partim + 

Acamptopoeum.  

 

4. DISCUSSÃO 

 A monofilia de Calliopsini foi consistentemente suportada em todas as análises. 

Os diferentes aspectos relacionados à monofilia e as relações filogenéticas de 

Calliopsini com as demais tribos de Andreninae são explorados com mais detalhe no 
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Capítulo 1. Os resultados foram parcialmente congruentes com os estudos morfológicos 

prévios. No entanto, nenhuma das topologias obtidas foi exatamente congruente com as 

hipóteses filogenéticas propostas pelos dados morfológicos de Ruz (1991) e/ou Roig-

Alsina & Compagnucci (2003) (Fig. 1).  

 O presente estudo molecular corroborou a monofilia de todos os gêneros, exceto 

Calliopsis como proposto por Ruz (1986, 1991). Ruz (1991) cita quatro sinapomorfias 

principais para o grupo: tibia posterior da fêmea com quirotriquia reduzida a uma linha 

longitudinal, E4 e E5 do macho com margem distal convexa e gonóstilo ausente ou 

reduzido. Além da similaridade das estruturas de genitália dos machos, a inclusão de 

diversas linhagens como subgêneros de Calliopsis s.l. também foi inferida por aspectos 

biológicos, como os produtos secretados pela glândula de Dufour (Ruz 1991). 

Entretanto, todas as análises conduzidas posicionaram Calliopsis s.l. como um 

agrupamento heterogêneo, constituído de dois clados evolutivamente independentes. O 

subgênero sul americano Liopoeum se mostrou relacionado filogeneticamente ao clado 

Arhysosage + Spinoliella + Callonychium, sendo recuperado em algumas análises como 

grupo irmão de Spinoliella. As análises apresentadas sugerem que Liopoeum possa 

representar um gênero distinto de Calliopsis. No entanto, somente uma análise ampla e 

detalhada de todas as linhagens relacionadas ao grupo como um todo poderá fornecer 

uma hipótese mais clara a cerca da monofilia do gênero. 

 Embora as relações filogenéticas entre os subgêneros de Calliopsis s.l. não tenha 

sido foco do trabalho, os subgêneros analisados mostraram Calliopsis (Calliopsis) grupo 

irmão de Calliopsis (Calliopsima). Ruz (1991) sustenta a relação do subgênero 

Calliopsis s.str. com Perissander somente pela presença de pilosidade diferenciada no 

metanoto. Além destes dois subgêneros, Calliopsima seria o único grupo a compartilhar 

a presença deste caráter singular em Calliopsis s.l. (Ruz 1991). A única incongruência 

entre as relações filogenéticas dos subgêneros na análise de Ruz (1991) e Roig-Alsina & 

Compagnucci (2003) foi justamente a dissociação de C. (Calliopsis) com C. 

(Perissander). De acordo com Roig-Alsina & Compagnucci (2003), esta diferença na 

topologia encontrada seria resultado da inclusão do caráter “comprimento do primeiro 

flagelômero no macho”. 

 O clado sulamericano Callonychium + Arhysosage + Spinoliella foi corroborado 

como uma linhagem filogeneticamente independente de Acamptopoeum. Os seguintes 
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caracteres morfológicos são referidos na literatura como sinapomorfias para o clado 

Callonychium + Arhysosage + Spinoliella: órbita interna dos machos subparalela ou 

divergente inferiormente; labro do macho com fraca linha tranversal; ápice do labro nas 

fêmeas não escavado; margem superior da mandíbula dos machos com um processo 

pré-basal; basitarso posterior da fêmea projetado apicalmente e sem banda distal de 

pêlos na margem posterior; volsela reduzida ou ausente; larvas com tubérculos pro 

torácicos alongados e modificados (Ruz 1991; Neff & Rozen 1995).  

 Entretanto, as relações filogenéticas entre os gêneros foram conflitantes nas 

diferentes análises realizadas. A realção de grupo irmão de Callonychium com 

Arhysosage + Spinoliella contradiz as hipóteses levantadas pelos estudos anteriores. A 

resolução obtida mostra Arhysosage filogeneticamente próximo a Spinoliella, sendo a 

relação Callonychium + Spinoliella sustentada somente pelo gene 28S rRNA. A relação 

entre os três gêneros através de dados morfológicos posiciona Arhysosage como grupo 

irmão de Callonychium + Spinoliella (Ruz 1991; Roig-Alsina & Compagnucci 2003). 

Diversos caracteres sustentam a relação de grupo irmão entre Callonychium e 

Spinoliella, como a presença de área paraocular inferior entumescida, tíbia posterior 

com quirotriquia reduzida, escopa composta por pilosidade relativamente esparsa e 

pênis esclerotinizado internamente (Ruz 1991).  

 Nos cladogramas obtidos Acamptopoeum foi recuperado como grupo irmão do 

maior clado de Calliopsis. De acordo com Roig-Alsina & Compagnucci (2003), 

Acamptopoeum foi recuperado como grupo irmão dos demais gêneros de Calliopsini. A 

divergência desta hipótese em relação aos resultados obtidos por Ruz (1991) seria 

decorrente do erro de codificação do caráter “presença de placa pigidial no macho” para 

Acamptopoeum (Roig-Alsina & Compagnucci 2003). Por outro lado, os resultados são 

consistentes com a hipótese de Ruz (1991), na qual Acamptopoeum + Calliopsis 

formam um clado sustentado por caracteres como a presença de bandas de pêlos 

metassomais e as valvas do pênis completamente separada do pênis.  

 As análises filogenéticas encontradas recuperaram distintas hipóteses para as 

relações filogenéticas entre Litocalliopsis e os demais gêneros de Calliopsini. De 

maneira geral, Litocalliopsis foi reconstruído como um clado relativamente basal, grupo 

irmão de todos os demais gêneros de Calliopsini. Apenas a análise bayesiana mostrou 

Litocalliopsis como grupo irmão de Acamptopoeum + Calliopsis partim. Roig-Alsina & 
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Compagnucci (2003) sustentam a relação de grupo irmão entre Litocalliopsis e 

Calliopsis. Ambos os grupos apresentam um padrão similar de pilosidade, além dos 

seguintes caracteres morfológicos compartilhados: gonocoxito conectado por membrana, 

gonóstilo ausente, pênis completamente destacado das valvas e primeiro flagelômero no 

macho duas vezes mais longo que o segundo. Entretanto, diversos caracteres de 

Litocalliopsis são compartilhados também com Acamptopoeum e podem ser indicativos 

sobre as relações filogenéticas indicadas pelos dados moleculares: formato do labro, 

ferrão alongado nas fêmeas e volsela fusionada nos machos seriam (Roig-Alsina & 

Compagnucci 2003). Também, características biológicas e morfológicas dos imaturos 

de Litocalliopsis apontam para a possível proximidade entre Acamptopoeum e 

Calliopsis s.l. (Roig-Alsina & Compagnucci 2003). 

 As topologias filogenéticas obtidas no presente estudo fornecem suporte ao 

reconhecimento de Acamptopoeum, Arhysosage, Callonychium e Spinoliella como 

grupos monofiléticos. Litocalliopsis adesmiae se mostrou uma linhagem realmente 

distinta e de posicionamento ainda controverso. Uma análise incluindo os genes 

faltantes de Litocalliopsis, assim como mais representantes de Calliopsis s.l. da 

América do Sul, pode vir a elucidar de maneira mais consistente a monofilia do grupo 

Calliopsis s.l. e suas relações filogenéticas com Acamptopoeum e Litocalliopsis. 
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Figura 2. Litocalliopsis adesmiae: (A) fêmea, cabeça em vista anterior; (B) fêmea, corpo em 

vista lateral; (C) macho, cabeça em vista anterior; (D) macho, corpo em vista lateral.  
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Espécie Classificação Procedência 28S Wingless EF1a
Acamptopoeum prinii (Holmberg, 1884) Calliopsini Brasil: MG, Santana do Riacho,  25.iii.2007 + + +
Acamptopoeum submetalicum (Spinola, 1851) Calliopsini Chile: IV Region, Vicuña, INIA, 3.x.2008 + + +
Arhysosage cactorum Moure, 1999 Calliopsini Brasil: RS, 35kmS Caçapava do Sul, 16.xi.2007 + + +
Arhysosage flava Moure, 1958 Calliopsini Brasil: MS, Porto Murtinho, 21-30.i.2008 + + +
Arhysosage ochracea  (Friese, 1908) Calliopsini Brasil: MS, Porto Murtinho, 21-30.i.2008 + - EF599169
Arhysosage sp. Calliopsini Brasil: MS, Porto Murtinho, 21-30.i.2008 - + +
Calliopsis  (Calliopsis) andreniformis Smith, 1853 Calliopsini Informação indisponível - - EF599171
Calliopsis (Nomadopsis) anthidia Fowler, 1899 Calliopsini USA: CA,  Santa Clara, Mt Hamilton, 28.v.1999 AY654475 - AY585100
Calliopsis (Nomadopsis) fracta (Rozen, 1952) Calliopsini USA: CA,  Santa Clara, S. Antonio, 28.v. 1999 AY654476 - AY585101
Calliopsis (Liopoeum) hirsutula (Spinola, 1851) Calliopsini Chile: IV Região, 6km S Vicuña, 7-8.x.2008 + + +
Calliopsis (Verbenapis) michenerella Schinn & Engel, 2003 Calliopsini USA: TX, Dimmit Co. - - AF504526
Calliopsis (Calliopsima) pugionis Cockerell, 1925 Calliopsini USA: CA,  Riverside, San Jacinto WA, 18.v.1993 AY654477 - AY585102
Calliopsis (Hypomacrotera) subalpina Cockerell, 1894 Calliopsini USA: AZ, Cochise Co., Apache DQ060850 - -
Calliopsis (Liopoeum) trifasciata (Spinola, 1851) Calliopsini Chile: IV Região, 6km S Vicuña, 7-8.x.2008 + + +
Callonychium mandibulare (Friese, 1916) Calliopsini Argentina: Mendonza, 18km Potrerillos, 29-30.xi.2004 + + +
Callonychium petuniae Cure & Wittmann, 1990 Calliopsini Brasil: PR, 23km E de Palmeira, 2.xi.2009 + + +
Callonychium sp. Calliopsini Argentina: Tucumán, rt 9, 20.i.2008 + + +
Litocalliopsis adesmiae Roig-Alsina & Compagnucci, 2003 Calliopsini Argentina: Buenos Aires, 12km NO de Tigre, 17.xi.2005 + - -
Spinoliella herbsti (Friese, 1916) Calliopsini Chile: IV Region, 9km S Vicuña, 7-8.x.2008 + + +
Spinoliella sp. Calliopsini Chile: IV Região, Tongoy, Playa Grande, 2.x.2008 + + +
Meliturgula haematospila Cockerell, 1936 Melitturgini Africa do Sul: N. Cape, 4 km NW Hotazel, 17.i.2004 DQ060859 - EF599180 
Melitturga clavicornis (Latreille, 1808) Melitturgini France: Herault, Causse de la Selle, 17.vi.2002 AY654478 - AY585104
Nolanomelissa toroi Rozen, 2003 Nolanomelissini Chile: Region II, 4 km N Domeyko DQ872756 DQ884710 DQ884569
Protoxaea gloriosa (Fox, 1893) Oxaeini USA: AZ, Cochise, Portal.; TX: Val Verde Co. AY654480 - AF504524 
Oxaea flavescens Kluge, 1807 Oxaeini Brasil: MS, Dourados, 6-7.xii.2008 + + -
Macrotera echinocacti (Timberlake, 1954) Perditini USA: AZ, Santa Cruz. 5.6 mi W. Patagonia 18.viii.2000 + + +
Macrotera latior Cockerell, 1896 Perditini USA: AZ, Graham, Mt. Graham DQ060863 - AY362990
Perdita californica (Cresson, 1878) Perditini Informação indisponível DQ060862 - EF599184
Anthrenoides meridionalis (Schrottky, 1906) Protandrenini Brasil: PR, Tunas do Paraná, 27.x.2007 + + +
Protandrena mexicanorum (Cockerell, 1896) Protandrenini USA: NM, Hidalgo Co., Rodeo DQ060864 - -
Protandrena verbesinae (Timebrlake, 1955) Protandrenini USA: AZ, Cochise, Apache, 10.ix.1999 DQ060865 + -
Psaenythia bergii Holmberg, 1884 Protandrenini Brasil: PR, Tunas do Paraná,, 27.x.2007 + + +
Psaenythia collaris Schrottky, 1906 Protandrenini Brasil: SP, Cotia, 11.ix.2009 + + +
Pseudopanurgus fraterculus  (Cockerell, 1896) Protandrenini USA: AZ, Cochise, Chiricahua Mts., 14.vii.1999 DQ060867 + +

Tabela 1. Lista dos táxons utilizados nas análises filogenéticas e respectivos números de acesso do GenBank. Os símbolos + e – indicam se o 

gene foi sequenciado para a espécie. 
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Tabela 2. Compilação dos resultados obtidos nas análises de parcimônia. 

  
Número 

caracteres 
Caracteres 

informativos L IC IR 

28S rRNA 772 175 552 0.74 0.77 
Wingless 450 91 303 0.64 0.70 
EF-1a (exon) 373 116 541 0.56 0.52 
EF-1a (intron) 306 152 594 0.57 0.69 
Combinada 1900 530 1915 0.65 0.70 
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Figura 3. Frequência das bases referente a cada gene utilizado. 
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Figura 4. Filograma resultante da inferência bayesiana de 30 terminais e 772 

caracteres, provenientes do gene 28s rRNA. Os valores das probabilidades posteriores 

associadas a cada clado estão representados em cada nó. 
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Figura 5. Filograma resultante da inferência bayesiana de 20 terminais e 450 

caracteres, provenientes do gene wingless. Os valores das probabilidades posteriores 

associadas a cada clado estão representados em cada nó. 
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Figura 6. Filograma resultante da inferência bayesiana de 28 terminais e 678 

caracteres, provenientes do gene EF-1a. Os valores das probabilidades posteriores 

associadas a cada clado estão representados em cada nó. 
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Figura 7. Cladograma mais parcimonioso (L: 1915; IC: 0.65; IR: 0.70) encontrado na 

análise combinada de todos os genes: 28S rRNA, wingless, EF-1a (34 terminais; 1900 

caracteres; 530 caracteres informativos para parcimônia). 
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Figura 8. Filograma resultante da análise de máxima verossimilhança de 34 terminais 

e 1900 caracteres, provenientes dos genes 28S rRNA, wingless, EF-1a. 
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Figura 9. Filograma resultante da inferência bayesiana de 34 terminais e 1900 

caracteres, provenientes dos genes provenientes dos genes 28S rRNA, wingless e EF-1a. 

Os valores das probabilidades posteriores associadas a cada clado estão representados 

em cada nó. 
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CAPÍTULO 3 

 

Filogenia e classificação dos gêneros de Protandrenini (Apidae, Andreninae): uma 

abordagem morfológica e molecular 
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1. INTRODUÇÃO 

Os Andreninae são um grupo de abelhas de língua curta e morfologicamente 

heterogêneo (Silveira et al. 2002; Michener 2007). A subfamília possui ampla 

distribuição, com grande diversidade de gêneros e tribos no continente americano.  

Dentre estes, destaca-se a tribo Protandrenini com aproximadamente 320 espécies, 

restritas ao Novo Mundo, ocorrendo do Canadá ao sul da Argentina. Recentemente, o 

catálogo Moure das abelhas Neotropicais listou mais de 250 espécies de Protandrenini 

para a região, com aproximadamente 200 espécies destas restritas à América do Sul 

(Moure et al. 2007). Os únicos gêneros que se apresentam distribuídos na América do 

Norte são Anthemurgus, Pseudopanurgus e Protandrena. A maior diversidade de 

Protandrenini encontra-se nas regiões temperadas e xéricas do continente (Michener 

2007; Silveira et al. 2002). Ayala (1988) e Ayala et al. (1996) registraram mais de 130 

espécies de Protandrenini somente para o México e relatam a existência de muitas 

outras ainda não descritas. Por outro lado, a única espécie com registro para a Amazônia 

é Chaeturginus testaceus (Ducke, 1907).  

Protandrenini inclui abelhas de corpo relativamente delgado, usualmente com duas 

células submarginais na asa anterior, ocasionalmente com metassoma vermelho e 

machos com máculas amarelas na face (Michener 2007). Os estudos filogenéticos com 

o objetivo de investigar a monofilia da tribo, assim como os relacionamentos dos táxons 

internos de Protandrenini, são escassos. Segundo Engel (2001) e Michener (2007), a 

tribo seria reconhecida apenas por caracteres simplesiomórficos. Ruz (1986), ao 

conduzir uma análise filogenética com base em dados morfológicos, dividiu os 

Protandrenini em quatro tribos: Liphanthini (para Liphanthus), Protandrenini (para 

Protandrena s. str.), Austropanurgini (para Autropanurgus) e Anthemurgini (para os 

demais gêneros). Em relação aos agrupamentos internos desta última tribo, a análise de 

Ruz (1986) obteve uma tricotomia compreendendo Parapsaenythia, Psaenythia + 

Anthrenoides e um grande clado com os seguintes grupos: (Anthemurgus 

(Metapsaenythia, Cephalurgus (Heterosarus (Rhophitulus + Chaeturginus) 

(Pseudosarus + Xenopanurgus) (Pterosarus + Pseudopanurgus)))).  

 Estudos recentes realizados com dados moleculares por Ascher (2003, 2004) 

reconhecem a monofilia de Protandrenini, desde que se exclua dele o gênero Neffapis. 

Este gênero foi posteriormente transferido para uma nova tribo monotípica: Neffapini 
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Ascher (Engel 2005). Os resultados de Ascher (2004), contudo são baseados na análise 

de apenas um gene e com reduzida amostragem de terminais neotropicais, destacando-

se a tribo monotípica endêmica da caatinga no nordeste do Brasil – Protomeliturgini – 

que não foi incluída nestes estudos. Uma análise filogenética incluindo todas as tribos 

de Andreninae foi realizada por Ramos & Melo (Capítulo 1). Os resultados corroboram 

a exclusão de Neffapis de Protandrenini e evidenciaram a parafilia desta tribo em 

relação à Protomeliturgini, indicando que esta última não deva ter status de tribo distinta.  

Michener (2007) reconheceu 11 gêneros em Protandreini: Anthemurgus, 

Chaeturginus, Anthrenoides, Rhophitulus, Neffapis, Protandrena, Pseudopanurgus, 

Liphanthus, Psaenythia, Parapsaenythia e Stenocolletes. O gênero Protandrena s.l. é o 

maior grupo, com aproximadamente 150 espécies distribuídas em seis subgêneros: 

Austropanurgus (monotípico; endêmico do Chile), Heterosarus (52 spp; Américas) 

Metapsaenythia (2 spp; América do Norte e México), Parasarus (monotípico; Chile e 

Argentina), Protandrena s. str. (50 spp; América do Norte e Central) e Pterosarus (40 

spp; América do Norte e Central). Este gênero constitui um agrupamento heterogêneo, 

com grande plasticidade de caracteres, e provavelmente não constitui uma unidade 

monofilética (Ramos & Melo 2006). A falta de delimitação de diversos gêneros como 

Protandrena e Rhophitulus, espécies novas foram descritas e são atualmente 

consideradas em incertae sedis: Protandrena evansi Ruz & Chiappa, 2004; 

Protandrena avulsa Ramos & Melo, 2006; e diversas espécies andinas também 

descritas como Protandrena por Gonzalez & Ruz, 2007. 

Dentre os subgêneros de Protandrena propostos por Michener (2007), P. 

(Heterosarus) consiste no agrupamento mais heterogênero, com espécies de corpo 

delgado semelhante à Pterosarus, apresentando, entretanto, escopa com pêlos simples. 

O subgênero engloba espécies descritas originalmente em gêneros distintos como 

Pseudosarus, descrito por Ruz (1980) para abrigar uma espécie de brilho metálico 

endêmica do Chile e Xenopanurgus, com duas espécies também metálicas ocorrentes no 

México e Arizona (EUA). Segundo Michener, Xenopanurgus seria proximamente 

relacionado às espécies do grupo Protandrena (Heterosarus) bakeri (Cockerell).  

Recentemente alguns gêneros de Protandrenini foram revisados, com significante 

acréscimo de espécies. Ramos & Melo (2010) realizaram a revisão taxonômica de 

Parapsaenythia, ampliando de duas (segundo Michener 2007) para sete o número de 
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espécies reconhecidas no gênero. Outra contribuição importante é a revisão das espécies 

do gênero Anthrenoides Ducke, realizada por Urban (2005, 2006, 2007, 2008, 2009) 

que nos últimos anos descreveu 60 novas espécies para Argentina e Sul do Brasil. 

Diversos gêneros na América do Sul são particularmente ricos em espécies e carecem 

de estudos sistemáticos. Como exemplificado por Ramos & Melo (2010), estima-se que 

o gênero Rhophitulus Ducke, com aproximadamente 27 espécies reconhecidas (Moure 

et al. 2007), teria pelo menos cinquenta novas espécies para serem descritas.  

De acordo com o exposto, um dos maiores problemas relacionados à sistemática 

de Protandrenini é a classificação dos gêneros nela incluídos. Há muitas espécies não 

descritas que não se encaixam em nenhum dos grupos, além de gêneros heterogêneos 

que provavelmente são compostos por linhagens independentes. A falta de uma 

delimitação precisa destes grupos é um entrave ao reconhecimento e descrição da 

diversidade existente. O presente trabalho tem como objetivo principal a análise das 

relações filogenéticas das linhagens associadas a Protandrenini, com base no estudo de 

dados morfológicos e moleculares, e assim fornecer suporte para que uma proposta mais 

consistente de classificação para a tribo.  

 

1.1. Histórico taxonômico 

 Protandrenini foi inicialmente proposta por Robertson (1904) como uma 

subfamília de abelhas baseada no gênero Protandrena Cockerell, 1896. Durante o 

século XIX, alguns poucos gêneros foram descritos para a tribo como Liphanthus (Reed 

1894), Psaenythia (Gerstaecker 1868) e Pseudopanurgus (Cockerell 1897). Robertson 

(1902) decreve o gênero monotípico Anthemurgus para alocar uma espécie oligolética e 

de morfologia distinta. Posteriormente, o grande gênero Psaenythia foi revisado por 

Holmberg (1921), reconhecendo 80 espécies no grupo.  

 Além dos gêneros Psaenythia e Liphanthus, descritos no fim do século XIX, 

outros qautro gêneros foram descritos da América do Sul no início século seguinte: 

Anthrenoides Ducke, 1907; Parapsaenythia (Friese, 1908), Rhophitlus Ducke, 1907 e 

Stenocolletes Schrottky, 1909. Nas décadas seguintes, praticamente todos os táxons com 

duas células marginais na asa anterior foram classificados como sugêneros de 

Pseudopanurgus e aqueles com três células (Protandrena) como subgêneros de 
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Psaenythia (Michener 1944; Timberlake 1955; Mitchell 1960). Diferentes grupos da 

fauna da América do Norte foram revisados posteriormente por Timberlake: 

Pseudopanurgus (Timberlake 1973), Heterosarus (Timberlake 1975, 1977) e 

Protandrena (Timberlake 1976). Timberlake (1967) também descreveu Pterosarus 

como subgênero de Heterosarus, e Metapsaenythia (Timberlake 1969) para alocar 

espécies descritas em Pseudopanurgus por Mitchell (1960).  

 Na América do Sul, recentemente, novos gêneros foram descritos: Cephalurgus 

(Moure & Lucas de Oliveira 1962), Chaeturginus (Lucas de Oliveira & Moure 1963), 

Austropanurgus (Toro 1980), Pseudosarus (Ruz 1980), Parasarus (Ruz 1993 in Ruz & 

Rozen 1993), Neffapis (Ruz 1995 in Rozen & Ruz 1995) e Panurgillus (Moure 1998, in 

Schlindwein & Moure 1998). O grande gênero Liphanthus foi revisado por Ruz & Toro 

(1983), com o reconhecimento de sete subgêneros. Uma série de trabalhos realizados 

por Urban (2005, 2006, 2007, 2008, 2009) descreveu 60 novas espécies em 

Anthrenoides. O gênero mais recentemente revisado foi Parapsaenythia, com a 

descrição de espécies novas e relações filogenéticas investigadas (Ramos & Melo 2010).  

 A única análise cladística envolvendo uma ampla amostragem de Protandrenini 

foi realizada por Ruz (1986). Neste trabalho, os seguintes gêneros foram reconhecidos 

como válidos: Anthemurgus, Anthrenoides, Austropanurgus, Cephalurgus, 

Chaeturginus, Heterosarus, Liphanthus, Metapsaenythia, Parapsaenythia, Protandrena 

s.str., Psaenythia, Pseudopanurgus, Pseudosarus, Pterosarus, Rhophitulus e 

Xenopanurgus. Embora esta parte da tese de doutoramento de Ruz (1986) não tenha 

sido publicada, grande parte dos resultados obtidos forneceu suporte para as propostas 

mais recentes de classificação da tribo. Michener (2000) propõe a redefinição do gênero 

Protandrena incluindo como subgênero todos os táxons da América do Norte, exceto 

Anthemurgus e Pseudopanurgus. A classificação proposta por Michener (2000) também 

confere alterações significantes nos arranjos dos grupos Neotropicais. Os gêneros 

Austropanurgus e Parasarus foram classificados como subgêneros de Protandrena e os 

gêneros Xenopanurgus e Pseudosarus foram sinonimizados com Protandrena 

(Heterosarus). Outras sinonímias também foram realizadas para grupos restritos à 

América do Sul. Silveira et al. (2002) propuseram Cephalurgus e Panurgillus como 

sinônimos de Rhophitulus. Michener (2007) reconheceu pequenas diferenças entre estes 

grupos, classificando-os como subgêneros de Rhophitulus. O catálogo Moure das 
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abelhas Neotropicais revalidou o status de Cephalurgus como gênero, mas manteve a 

sinonímia de Panurgillus com Rhophitulus (Moure et al. 2007). 

 O estudo mais recente que analisou as relações filogenéticas em Protandrenini 

foi realizado por Ascher (2004), incorporando dados morfológicos e moleculares. 

Naquele trabalho, as linhagens presentes no Chile Austropanurgus, Parasarus e 

Pseudosarus foram reconhecidas como gêneros distintos em Protandrena. Por outro 

lado, Ascher (2004) ampliou a definição de Pseudopanurgus, classificando 

Anthemurgus, Heterosarus e Pterosarus como subgêneros deste. Ascher (2004) também 

redefiniu o gênero Rhophitulus, incluindo nele os gêneros Cephalurgus e Panurgillus 

previamente indicados pela literatura, e também Chaeturginus. Moure et. al. (2007) 

classificou Austropanurgus, Heterosarus, Parasarus, Pseudosarus e Pterosarus como 

gêneros distintos de Protandrena. Em contrapartida, a nova publicação de Michener 

(2007) apresentou uma posição mais conservadora, mantendo a classificação proposta 

por ele em 2000, com todas as sinonímias propostas anteriormente para Protandrena s.l.. 

As divergências a acerca das relações filogenéticas entre os gêneros de Protandrenini 

resultaram em diferentes propostas de classificação para o grupo (Tabela 1).  

 
 
Tabela 1. Diferentes propostas de classificação dos gêneros e sugêneros incluídos em 

Protandrenini. NT: táxons não tratados. 

Gêneros Ruz 1986 Ascher 2004 Michener 2007 Moure et al.  2007
Anthemurgus Robertson Anthemurgus Pseudopanurgus Anthemurgus NT
Anthrenoides Ducke Anthrenoides Anthrenoides Anthrenoides Anthrenoides 
Austropanurgus Toro Austropanurgus Austropanurgus Protandrena (Austropanurgus) Austropanurgus
Cephalurgus Moure & Lucas de Oliveira Cephalurgus Rhophitulus Rhophitulus (Cephalurgus ) Cephalurgus 
Chaeturginus Lucas de Oliveira & Moure Chaeturginus Rhophitulus Chaeturginus Chaeturginus
Heterosarus Robertson Heterosarus Pseudopanurgus Protandrena (Heterosarus) Heterosarus
Liphanthhus Reed Liphanthhus Liphanthhus Liphanthhus Liphanthhus
Metapsaenythia  Timberlake Metapsaenythia Protandrena Protandrena (Metapsaenythia ) NT
Parapsaenythia Friese Parapsaenythia Parapsaenythia Parapsaenythia Parapsaenythia
Parasarus  Ruz NT Parasarus Protandrena (Parasarus) Parasarus
Protandrena Cockerell Protandrena Protandrena Protandrena (Protandrena) Protandrena 
Psaenythia Gerstaecker Psaenythia Psaenythia Psaenythia Psaenythia 
Pseudopanurgus Cockerell Pseudopanurgus Pseudopanurgus Pseudopanurgus Pseudopanurgus
Pseudosarus Ruz Pseudosarus Pseudosarus Protandrena (Heterosarus) Pseudosarus
Pterosarus  Timberlake Pterosarus Pseudopanurgus Protandrena (Pterosarus) Pterosarus 
Rhophitulus  Ducke Rhophitulus Rhophitulus Rhophitulus (Rhophitulus) Rhophitulus
Panurgillus Moure NT NT Rhophitulus (Panurgillus) Rhophitulus
Xenopanurgus Michener Xenopanurgus Pseudopanurgus Protandrena (Heterosarus) Heterosarus
Neffapis Ruz NT Neffapis (Neffapini) Neffapis Neffapis  (Neffapini)  
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2. MATERIAL E MÉTODOS 

 

2.1. Análise molecular 

 

2.1.1. Seleção e obtenção dos táxons terminais 

 Compilou-se uma matriz de dados moleculares utilizando-se espécies 

sequenciadas no presente estudo e também obtidas no banco de dados internacional 

GenBank. A maior parte das sequências selecionadas do GenBank são provenientes dos 

trabalhos de Larkin et al. (2006), Danforth et al. (2006) e Almeida & Danforth (2009). 

As informações referentes aos táxons sequenciados e o respectivo número de acesso 

daqueles provenientes do GenBank são apresentadas na Tabela 2. A matriz de dados 

com todos os genes compreende 45 terminais. Destes, 33 espécies correspondem ao 

grupo interno, representando as principais linhagens relacionadas à Protandrenini. Os 

grupos externos incluem representantes das tribos Calliopsini, Melitturgini, Panurgini e 

Perditini inferidas por estudos prévios como filogeneticamente relacionadas à 

Protandrenini (ver Capítulo 1). Também foi incluído um representante da tribo 

Protomeliturgini, tendo em vista os resultados de Ramos & Melo (Capítulo 1) que 

mostram Protandrenini parafilética em relação a esta tribo. Não foi possível obter 

sequências para todos os gêneros relacionados à Protandrenini. Chaeturginus, 

Xenopanurgus e as linhagens endêmicas de região andina (Colômbia, Equador e Peru) 

não foram representadas nas análises moleculares.      

 O DNA foi extraído de material fresco, preservado em álcool 95%, a partir da 

musculatura do mesossoma e/ou pernas do exemplar. Estruturas como cabeça, asas, 

pernas e metassoma destes espécimes estão depositadas como material testemunho na 

Coleção de Entomologia Pe. Jesus Santiago Moure, Universidade Federal do Paraná 

(DZUP). Grande parte das amostras de Protandrenini e demais tribos foram obtidas 

através de coleta ativa realizadas pelos autores e/ou através de doações e permutas com 

pesquisadores de diferentes instituições. Os protocolos de extração e amplificação são 

os mesmos explorados detalhadamente no Capítulo 1. 

 O presente trabalho envolveu a análise de sequências de DNA de três genes 

nucleares, dois codificadores de proteínas (EF-1a e wingless) e um ribossomal (28S 
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rRNA). Os detalhes referentes aos primers utilizados são apresentados no Capítulo 1. 

Cada gene foi sequenciado separadamente para cada um dos iniciadores e a sequência 

consenso gerada no pacote Staden Package (Staden et al. 1992-2000). As sequências 

obtidas foram alinhadas através do programa MAFFT versão 6 (Katoh & Toh 2008), no 

servidor oficial do programa na internet (http://mafft.cbrc.jp/alignment/server/). A 

estratégia utilizada foi Q-INS-I, recomendada para alinhamentos de sequências 

altamente divergentes. Cada gene foi alinhado individualmente, exceto o gene EF-1a, no 

qual as porções de íntron e éxon foram alinhadas como partições independentes. Casos 

pontuais de equívocos nos alinhamentos obtidos foram corrigidos manualmente com o 

auxílio do programa BioEdit (Hall 1997-2007). Os alinhamentos obtidos para cada um 

dos genes utilizados foram concatenados em uma matriz combinada de dados com o 

programa Winclada 1.0 (Nixon 2002) (Anexo 3). 

 

2.1.2. Análise de dados  

 Para a reconstrução filogenética de Protandrenini, os dados foram analisados 

segundo três diferentes critérios: parcimônia, máxima verossimilhança e inferência 

bayesiana. Além da análise individual de cada um dos três genes, foram também realizadas 

análises com todos os três genes combinados sob os mesmos critérios citados anteriormente. 

Os terminais que não foram incluídos em alguma das matrizes receberam dados faltantes. 

 A análise de parcimônia foi realizada no programa Nona 2.0 (Goloboff 1999) 

através da interface Winclada 1.0 (Nixon 1999-2002). Os caracteres foram submetidos a 

uma busca heurística usando os comandos hold10000, hold/50 e mult*1000. Todos os 

caracteres foram tratados como não ordenados e com pesos iguais. Contudo, nas análises de 

máxima verossimilhança e inferência bayesiana foram utilizados modelos de evolução 

sugeridos pelo programa jModeltest (Posadas 2008). Foram comparados os modelos 

selecionados pelas três abordagens comumente usadas: Akaike information content 

(AICc), Bayesian information content (BIC) e Decision theory (DT) (Posada & Buckley 

2004; Sullivan & Joyce 2005). No caso do EF-1a, o modelo mais adequado foi testado 

independentemente para o íntron e éxon.  

 
 Em todas as análises filogenéticas conduzidas foi dada preferência pela escolha 

dos modelos mais simples. Nas análises envolvendo mais de um gene, foram utilizados os 
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modelos de evolução específicos para cada partição. Nas análises de máxima 

verossimilhança, contudo, foram utilizados modelos mais complexos, tendo em vista 

que o programa utilizado não implementa a análise particionada de dados. As análises de 

máxima verossimilhança foram realizadas no programa Garli v0.951 (Zwickl 2006), com 

2x105 gerações utilizadas para estabilizar o valor de verossimilhança associado à topologia 

em questão. Os demais parâmetros não foram alterados, permanecendo as configurações 

pré-definidas do programa.   

 Para a análise de inferência bayesiana foi utilizado o programa MrBayes 3.1.2 

(Ronquist & Huelsenbeck 2003). O algorítmo MCMCMC (Metropolis-coupled Markov 

chain Monte Carlo) foi utilizado para estimar a probabilidade posterior dos clados 

encontrados. As topologias foram obtidas a partir de 2x106 gerações, salvas a cada 100 

gerações e as 2000 primeiras árvores de cada corrida foram descartadas (comando burnin) 

atráves da análise visual do gráfico dos valores de verossimilhança fornecido através do 

comando sump. As buscas foram realizadas com o auxílio do portal CIPRES 

(http://www.phylo.org) (Miller et al. 2009). A convergência das cadeias geradas nas 

análises de inferência bayesiana foram avaliadas através dos valores de potential scale 

reduction factor (Gelman & Rubin 1992) obtidos no MrBayes e pela análise dos gráficos 

construídos pelo programa AWTY (Wilgenbusch et al. 2004).  

 O programa MrBayes também foi utilizado para o estudo de suporte dos ramos e 

características das sequências, como: frequência de bases e taxas de substituição. As 

taxas da saturação de cada um dos três genes foram avaliadas através de gráficos 

construídos no programa DAMBE (Xia & Xie 2001). As árvores obtidas nas análises de 

inferência bayesiana e máxima verossimilhança foram visualizadas e editadas no 

programa FigTree 1.3.1 (Rambaut 2006-2009) e as de parcimônia através do programa 

Winclada 1.0 (Nixon 2002).   
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Tabela 2. Lista dos táxons utilizados nas análises moleculares e respectivos números de acesso do GenBank. Os símbolos + e – indicam se o gene 

foi sequenciado para a espécie. 

Espécie Classificação Procedência 28S Wingless EF-1a 
Protoxaea gloriosa (Fox, 1893)  Oxaeini EUA: AZ, Cochise Co.; TX: Val Verde Co. AY654480 - AF504524  
Oxaea flavescens Kluge, 1807  Oxaeini Brasil: MS, Dourados, 6-7.xii.2008 + + - 
Nolanomelissa toroi Rozen, 2003 Nolanomelissini Chile: Region II. 4 km N Domeyko DQ872756 DQ884710 DQ884569 
Panurgus calcaratus (Scopoli, 1763)  Panurgini Italia:  Rome,  7.vi.1998 AY654479 - AY585105 
Macrotera echinocacti (Timberlake, 1954) Perditini EUA: AZ, Santa Cruz Co., Patagonia, 18.viii.2000 + + + 
Macrotera latior Cockerell, 1896 Perditini EUA: AZ, Graham Co., Mt. Graham  DQ060863 - - 
Perdita californica (Cresson, 1878) Perditini Informação indisponível DQ060862 - EF599184 
Acamptopoeum submetallicum (Spinola, 1851) Calliopsini Chile: IV Region, Vicuña, INIA, 3.x.2008 + + + 
Acamptopoeum prinii (Holmberg, 1884) Calliopsini Brasil: MG, Santana do Riacho, 25.iii.2007 + + + 
Callonychium mandibulare (Friese, 1916) Calliopsini Argentina:  Mendonza, Potrerillos(rt.7), 29-30.xi.2004 + + + 
Callonychium petuniae Cure & Wittmann, 1990 Calliopsini Brasil: PR, 23km E de Palmeira, 2.xi.2009 + - + 
Protomeliturga turnerae (Ducke, 1907) Protomeliturgini Brasil: PE, Buíque, 23.iv.2008 + + + 
Anthemurgus passiflorae Robertson, 1902 Protandrenini EUA: Arkansas, Little Rock, vii.2008 + + + 
Anthrenoides elioi Urban, 2008 Protandrenini Brasil: RS, Santana do Livramento, 11.xi.2007 + + - 
Anthrenoides meridionalis (Schrottky, 1906) Protandrenini Brasil: PR, Tunas do Paraná, 27.x.2007 + + + 
Anthrenoides pinhalensis Urban, 2005 Protandrenini Brasil: PR, Quatro Barras, Anhangava 13.x.2007 + + + 
Austropanurgus punctatus (Toro, 1980) Protandrenini Informação indisponível - - EF601168 
Cephalurgus anomalus Moure & Lucas de Oliveira, 1962 Protandrenini Brasil: MS, Jardim, 8-9.xii.2008 + + + 
Cephalurgus sp. Protandrenini Argentina: Santiago del Estero, rt 9, 20.i.2008 + + - 
Heterosarus nanulus Timberlake, 1964 Protandrenini EUA: AZ, Cochise Co., 14 mi. SW Apache 16.ix.1999 DQ060857 + - 
Heterosarus neomexicanus (Cockerell, 1898) Protandrenini EUA: AZ, Cochise Co. Chiricahua, 20.viii.2000 + + - 
Heterosarus sp. Protandrenini EUA: AZ, Cochise Co. Chiricahua Mts., 20.viii.2000 + - - 
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Tabela 2 (Continuação). Lista dos táxons utilizados nas análises moleculares e respectivos números de acesso do GenBank. Os símbolos + e – 

indicam se o gene foi sequenciado para a espécie. 

Espécie Classificação Procedência 28S Wingless EF-1a 
Liphanthus coquimbensis Ruz & Toro, 1983 Protandrenini Chile: IV Região, Vicuña, 29.ix.2008 + + + 
Liphanthus micheneri Ruz & Toro, 1983 Protandrenini Chile: V Região, Granizo, 15.x.2008 + + + 
Metapsaenythia abdominalis (Cresson, 1878) Protandrenini EUA: TX, Bastrop County, 41km E Austin, 25.v.2009 + + - 
Neffapis longilingua Ruz, 1995 Protandrenini Informação indisponível - - EF599181 
Parapsaenythia paspali (Schrottky, 1909) Protandrenini Brasil: RS, São Grabriel, 12.xii.2008 + + - 
Parapsaenythia puncticutis (Vachal, 1909) Protandrenini Argentina: Salta, rt 9, km 1535, 20.i.2008 + - + 
Parapsaenythia serripes (Ducke,1908) Protandrenini Argentina: Buenos Aires, Carlos Casares, 09.i.2009 + + + 
Parasarus atacamensis Ruz, 1993 Protandrenini Chile: IV Região, Vicuña, INIA, 3.x.2008 + + + 
Protandrena avulsa Ramos & Melo, 2006 Protandrenini Brasil: MG, Ritápolis 02.v.2006 + - + 
Protandrena cockerelli Dunning, 1897 Protandrenini EUA: TX, Wise Co. Decatur 11mi N, 6.vi.2005 + - - 
Protandrena evansi Ruz & Chiappa, 2004 Protandrenini Chile:V Região, Farellones, 3.ii.2009 + - + 
Protandrena mexicanorum (Cockerell, 1896) Protandrenini EUA: NM, Hidalgo Co., Rodeo DQ060864 - - 
Protandrena verbesinae (Timebrlake, 1955) Protandrenini EUA: AZ, Cochise Co., Apache, 10.ix.1999 DQ060865 + - 
Psaenythia bergii Holmberg, 1884 Protandrenini Brasil: PR, Tunas do Paraná, 27.x.2007 + + + 
Psaenythia collaris Schrottky, 1906 Protandrenini Brasil: SP, Cotia, 11.ix.09 + + + 
Pseudopanurgus fraterculus (Cockerell, 1896) Protandrenini EUA: AZ, Cochise Co., Chiricahua Mts., 14.ix.1999 DQ060867 + + 
Pseudopanurgus rugosus (Robertson, 1895) Protandrenini EUA: TX, Bastrop Co. - - + 
Pseudosarus virescens Ruz, 1980 Protandrenini Chile: V Região, Granizo, 15.x.2008 + + + 
Pterosarus andrenoides (Smith, 1853) Protandrenini Informação indisponível - - EF601165 
Pterosarus albitarsis (Cresson, 1872) Protandrenini EUA: TX, Crockett Co. - - AF504530 
Rhophitulus flavitarsis Protandrenini Brasil: PR, Piraquara, 9.i.2009 + + + 
Rhophitulus friesei Protandrenini Brasil: PR, 23km E de Palmeira, 2.xi.2009 + + - 
Rhophitulus sp. Protandrenini Brasil: MG, Itanhandu, 02.i.2008 + + + 
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2.2. Estudo morfológico 

 

2.2.1. Táxons analisados 

 Exemplares das seguintes instituições foram estudados, os respectivos curadores 

das coleções são indicados em parênteses: AMNH, American Museum of Natural 

History, Nova York, EUA (Jerome Rozen Jr); RPSP, Coleção Camargo, Universidade 

Estadual de São Paulo (Eduardo Almeida); DZMG, Universidade Federal de Minas 

Gerais, Belo Horizonte, Brasil (Fernando Silveira); DZUP, Coleção Pe. J. S. Moure do 

Departamento de Zoologia da Universidade Federal do Paraná, Brasil (Gabriel A. R. 

Melo); ICN, Instituto de Ciencias Naturales da Universidad Nacional de Colombia, 

Bogotá, Colômbia (Carlos Sarmiento); LABUN, Laboratorio de Investigaciones en 

Abejas del Departamento de Biología de la Universidad Nacional de Colombia, Bogotá, 

Colômbia (Guiomar Nates-Parra); MACN, Museu de Ciencias Naturales “Bernadino 

Rivadavia”, Argentina (Arturo Roig-Alsina); MCTP, Pontifícia Universidade Católica 

do Rio Grande do Sul, Porto Alegre, Brasil (Betina Blochtein); MNHP, Muséum 

National d’Histoire Naturelle, Paris, França (Claire Villemant); PUCV, Pontifícia 

Universidad Católica de Valparaíso, Chile (Luisa Ruz); MZSP, Museu de Zoologia da 

Universidade de São Paulo, São Paulo, Brasil (Carlos R. F. Brandão). 

 Foram incluídos no estudo 44 representantes de todos os agrupamentos internos 

relacionados à Protandrenini, incluindo quando possível, as espécies-tipo dos gêneros e 

subgêneros associados à tribo (Tabela 3). A matriz também compreende os gêneros 

Xenopanurgus e Pseudosarus sinonimizados por Michener (2007) com Protandrena 

(Heterosarus). Timberlake (1975) relata a existência de dois grupos de espécies dentre 

os Heterosarus tradicionalmente conhecidos. Assim, foram utilizadas as espécies H. 

parvus + H. parvulus e H. bakeri + H. neomexicanus como representantes dos 

agrupamentos indicados na literatura. Em grupos heterogêneos como Rhophitulus foram 

utilizadas espécies que incluam a diversidade de formas conhecidas para o gênero. As 

espécies Rhophitulus friesei, R. vagabundus e Rhophitulus sp. foram utilizadas para 

representar os três padrões morfológicos gerais encontrados no grupo. Espécies em 

incertae sedis (Protandrena avulsa, Protandrena evansi e Psaenythia wagneri) foram 

incluídas a fim de estabelecer as relações destas com os gêneros atualmente 
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reconhecidos. Para completar a amostragem da tribo, táxons ainda não descritos, 

endêmicos de regiões andinas e de morfologia bastante peculiar foram também 

inseridos na matriz dados. 

 A identificação e seleção dos táxons envolvidos, bem como o levantamento de 

caracteres morfológicos resultaram do exame minucioso, sob microscópio estereoscópio 

ZEISS Stemi SV6, da morfologia externa e terminália masculins (esternos metassomais 

6-8 e genitália) de espécimes adultos e conservados a seco.  Na preparação das 

terminálias, as estruturas de interesse foram destacadas do metassoma, dissecadas, 

submergidas em solução de KOH 10% por 24hs, neutralizadas com ácido acético e 

acondicionadas em glicerina. Considerando a disponibilidade de exemplares de ambos 

os sexos, alguns caracteres foram considerados de acordo com ilustrações e informações 

da literatura para as seguintes espécies: Chaeturginus alexanderi (ver Ruz & Melo 1999) 

Heterosarus parvus (Ruz 1986), Neffapis longilingua (ver Rozen & Ruz 1995), 

Nolanomelissa toroi (ver Rozen 2003) e Xenopanurgus platycephalus (ver Ruz 1990). 

No caso particular da espécie Meliturgula scriptfrons não foi possível dissecar a 

terminalia do macho. Assim, foram utilizadas as ilustrações de Meliturgula braunsi 

produzidas por Ruz (1986) para postular os estados de caracteres de terminália para 

Meliturgulua scriptiforns. 

 A terminologia empregada para o estudo morfológico segue Urban (1967) e 

Michener (1944, 2007), exceto pelo triângulo propodeal, tratado como metaposnoto 

(Brothers 1976). Os flagelômeros antenais são indicados como F1, F2, etc; os tergos e 

esternos metassomais são, respectivamente, citados como T1 ao T7 e E1 ao E8. As 

estruturas de interesse da morfologia externa e terminália foram fotografadas com 

câmera Leica DFC 500 acoplada a um microscópio estereoscópico Zeiss MZ 16 e 

processadas pelo programa CombineZP (Hadley 2010). 

 

2.2.2. Análise filogenética 

 A construção das hipóteses de homologia foi realizada respeitando-se os 

critérios de correspondência topológica, independência e hierarquia dos caracteres e 

seus estados (Hawkins et al. 1997). A observação de vários exemplares de ambos os 

sexos de cada terminal incluído na análise mostrou pouca ou nenhuma variação intra-
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específica. A matriz de caracteres foi confeccionada no programa Nexus Data Editor – 

NDE (Page 2001) e todos os caracteres foram definidos como não-ordenados. 

 No intuito de reconstruir as relações filogenéticas de Protandrenini, os caracteres 

levantados foram analisados sob o critério de parcimônia, através de dois esquemas 

distintos de pesagem: pesagem igual e implícita. No primeiro, todos os caracteres foram 

tratados com pesos iguais e analisados no programa Nona 2.0 (Goloboff 1999) através da 

interface Winclada 1.0 (Nixon 2002). Na pesagem implícita os caracteres são tratados 

com pesos inversamente proporcionais ao seu grau de homoplasia (Goloboff 1993). A 

pesagem implícita foi preferida em relação à outros métodos de pesagem diferenciado 

por conferir diferentes pesos aos caracteres, atribuídos concomitantemente à busca das 

árvores mais parcimoniosas (Goloboff 1993; Goloboff et al. 2008). A busca pelas 

árvores pacimoniosas por meio da pesagem implícita foi conduzida no programa TNT 

(Goloboff et al. 2008), utilizou-se o índice de concavidade igual a três (k=3). Em todas 

as análises foram realizadas buscas heurísticas pelas melhores topologias, utilizando os 

seguintes parâmetros: hold*10000 e mult*1000. 

 As topologias obtidas foram enraizadas de acordo com a posição de um grupo 

externo (Farris 1982; Nixon & Carpenter 1993). Neste caso, o grupo externo 

corresponde à espécie Nolanomelissa toroi, indicada como grupo irmão do clado que 

compreende Protandrenini e tribos relacionadas: Calliopsini, Melitturgini, Panurgini, 

Perditini e Protomeliturgini (ver Capítulo 1). As seguintes espécies foram utilizadas 

como terminais das tribos citadas acima: Acamptopoeum prinii (Holmberg, 1884) e 

Spinoliella opaca Rodríguez, Toro & Ruz, 2001 (Calliopsini), Meliturgula scriptifrons 

(Walker, 1871) (Melitturgini), Panurginus occidentalis (Crawford, 1916) (Panurgini), 

Macrotera texana Cresson, 1878 (Perditini) e Protomeliturga turnerae (Ducke, 1907) 

(Protmeliturgini).  

 O suporte dos ramos reconstruídos nas análises foi calculado pelo Suporte de 

Bremer (Bremer 1994). A análise do suporte foi realizada no programa TNT (Goloboff, 

Farris & Nixon 2008), com árvores sub-ótimas estocadas de até 15 passos. As 

topologias relacionadas às análises de parcimônia são mostradas em todos os casos com 

a otimização não ambígua dos caracteres. Os cladogramas obtidos foram visualizados e 

editados com auxílio do programa Winclada 1.0 (Nixon 2002). 
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Tabela 3. Lista das espécies de Protandrenini utilizadas nas análises morfológicas, com 

o número total das espécies conhecidas em cada gênero e sua respectiva distribuição; 

sexo dos exemplares examinados. (*) Espécie-tipo do gênero. 

 

 

 

Gêneros Nº sp. Sexo Distribuição
Anthemurgus Robertson 1 Neártica
Anthemurgus passiflorae  Robertson, 1902* M,F
Anthrenoides Ducke 62 Neotropical
Anthrenoides petuniae Urban, 2005 M,F
Anthrenoides meridionalis  (Schorttky, 1906)* M,F
Austropanurgus Toro 1 Neotropical
Autsropanurgus punctatus Toro, 1980* M,F
Cephalurgus Moure & Lucas de Oliveira 4 Neotropical
Cephalurgus anomalus Moure & Lucas de Oliveira, 1962* M,F
Cephalurgus callurus (Cockerell, 1918) M,F
Chaeturginus Lucas de Oliveira & Moure 2 Neotropical
Chaeturginus alexanderi Ruz & Melo, 1999 M,F
Chaeturginus testaceus (Ducke, 1907)* M,F
Heterosarus Robertson 52 Neártica e Neotropical
Heterosarus bakeri  (Cockerell, 1896) M,F
Heterosarus neomexicanus (Cockerell, 1898) M,F
Heterosarus parvulus  (Friesei, 1916) M,F
Heterosarus parvus (Robertson, 1892)* M,F
Liphanthhus Reed 33 Neotropical
Liphanthus (Leptophanthus) coquimbensis Ruz & Toro, 1983 M,F
Liphanthus (Liphanthus) sabulosus Reed, 1894* M,F
Metapsaenythia  Timberlake 2 Neártica
Metapsaenythia abdominalis  (Cresson, 1878)* M,F
Parapsaenythia Friese 7 Neotropical
Parapsaenythia carinulata Ramos & Melo, 2010 M,F
Parapsaenythia  serripes (Ducke, 1908)* M,F
Parasarus  Ruz 1 Neotropical
Parasarus atacamensis Ruz, 1993* M,F
Parasarus sp.
Protandrena Cockerell 50 Neártica e América Central
Protandrena bancrofti Dunning, 1897 M,F
Protandrena mexicanorum (Cockerell, 1896) M,F
Psaenythia Gerstaecker 85 Neotropical
Psaenythia bergii Holmberg, 1884 M,F
Psaenythia collaris Scrottky, 1906 M,F
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Tabela 3 (Continuação). Lista das espécies de Protandrenini utilizadas nas análises 

morfológicas, com o número total das espécies conhecidas em cada gênero e sua 

respectiva distribuição; sexo dos exemplares examinados. (*) Espécie-tipo do gênero. 

Gêneros Nº sp. Sexo Distribuição
Pseudopanurgus Cockerell 32 Neártica
Pseudopanurgus aethiops  (Cresson, 1872)* M,F
Pseudopanurgus rugosus (Robertson, 1895) M,F
Pseudosarus Ruz 1 Neotropical
Pseudosarus virescens  Ruz, 1980* M,F
Pterosarus  Timberlake 40 Neártica
Pterosarus barberi (Cockerell, 1899) M,F
Pterosarus innuptus (Cockerell, 1896) M,F
Rhophitulus  Ducke 27 Neotropical
Rhophitulus dubium (Vachal, 1909) M,F
Rhophitulus friesei Ducke, 1907* M,F
Rhophitulus niger (Spinola, 1851) M,F
Rhophitulus solani Ducke, 1913 M,F
Rhophitulus vagabundus (Cockerell, 1918)* M,F
Rhophitulus  sp. M,F
Xenopanurgus Michener 2 Neártica e América Central
Xenopanurgus platycephalus  Ruz, 1990 M
Xenopanurgus readioi Michener, 1952* M,F
Protomeliturga  Ducke, 1912 2 Neotropical
Protomeliturga turnerae (Ducke, 1907) M,F
Incertae sedis
Protandrena avulsa Ramos & Melo, 2006 M,F
Protandrena evansi Ruz & Chiappa, 2004 M,F
Protandrena  sp.1 M,F
Protandrena  sp.2 M,F
Psaenythia wagneri Vachal, 1909 M,F
Protandrenini sp.1 M,F
Protandrenini sp.2 M,F  

 

2.3. Análise combinada de dados morfológicos e moleculares 

 Realizou-se também, uma análise reunindo todos os dados das matrizes 

morfológicas e moleculares. Os terminais ausentes em alguma das partições receberam 

dados faltantes. Os alinhamentos referentes a cada gene foram concatenados em uma 

única matriz de dados com o auxílio do programa Winclada 1.0 (Nixon 2002) (Anexo 3). 

A análise filogenética foi realizada somente pelo método de inferência bayesiana, 

incorporando modelos de evolução específicos para cada partição (ver Lewis 2001). 

Todos os parâmetros e programas utilizados nas buscas pelos modelos e cladogramas 

são os mesmos descritos anteriormente.  
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3. RESULTADOS  

 

3.1. Análise molecular  

 A matriz concatenada de todos os genes compreende 45 táxons e 1958 caracteres. 

Destes, 608 pares de bases foram informativos para parcimônia. Os diferentes valores 

encontrados nas análises combinada e dos genes individualmente sob critério de 

parcimônia são sumarizados na Tabela 5. A matriz combinada compreende todas as 

partições amplificadas, incluindo a porção não codificadora do gene nuclear EF-1a 

íntron com 368 nucleotídeos (Anexo 3).  

 Nas análises envolvendo a seleção de modelos, os resultados foram obtidos 

como base na utilização do modelo mais simples dentre os sugeridos pelos diferentes 

critérios testados. A análise dos gráficos de saturação mostrou que nenhum gene se 

apresenta saturado de acordo com as taxa de tv/ti encontrados (Fig. 18). A composição 

de bases das partições analisadas se apresentou desproporcional entre os diferentes 

genes (Fig. 17). 28S rRNA e o éxon do EF-1a apresentaram uma frequência de bases 

relativamente proporcional, o primeiro com mais bases C-G e o segundo com 

frequência maior de A-T. Assim, o modelo que se mostrou mais adequado para o 28S 

rRNA e o exon do EF-1a foi K80+G. Para as sequências do wingless e a partição 

variável do EF-1a (intron), os modelos que se mostraram mais adequados foram os que 

consideram a frequência distinta das bases: HKY+G e GTR+G, respectivamente.  O 

número de gerações utilizado mostrou-se apropriado dada as cadeias convergentes 

evidenciadas na análise dos gráficos do AWTY e pelos valores de potential scale 

reduction factor próximos de 1 (Gelman & Rubin 1992). 

 

3.1.1. Relações filogenéticas entre os táxons analisados 

 Os resultados obtidos nas análises de máxima verossimilhança e inferência 

bayesiana são mostrados nas Figuras 20 e 21. De uma forma geral, as topologias 

encontradas nas diferentes análises apresentaram hipóteses similares. O consenso estrito 

das 49 árvores igualmente parcimoniosas (Fig. 19) apresentou menor resolução que as 

topologias encontradas pela inferência bayesiana e máxima verossimilhança. Importante 
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ressaltar que o conflito nestas árvores se deve às diferenças no arranjo de dois clados 

(Anthemurgus + Heterosarus + Pterosarus) e (Metapsaenythia + Protandrena + 

Pseudopanurgus). A análise individual de cada um dos genes foi eficiente, na maioria 

dos casos, para corroborar a monofilia dos gêneros, mas insuficiente para hipotetizar o 

relacionamento entre eles. A análise de suporte dos ramos mostrou altos valores de 

probabilidade posterior, fornecendo sustentação às principais relações encontradas para 

os distintos clados de Protandrenini (Fig. 21). 

 Em todas as análises, Protandrenini foi polifilética em relação a Neffapis e 

filogeneticamente relacionada à Protomeliturgini. Parasarus foi posicionado como 

linhagem irmã de todos os demais gêneros da tribo. Todos os táxons de Protandrenini 

analisados, exceto Parasarus, evidenciaram a existência de dois grandes clados irmãos 

para o grupo. O primeiro compreende principalmente os gêneros de distribuição 

primariamente Neártica: Anthemurgus, Heterosarus, Metapsaenythia, Protandrena 

s.str., Pseudopanurgus e Pterosarus. A única espécie da América do Sul que se mostrou 

inserida neste clado foi Protandrena avulsa, provavelmente associada a um ruído 

derivado do longo comprimento do ramo desta espécie e de Heterosarus nanulus. O 

gênero monotípico Anthemurgus se apresentou filogeneticamente relacionado à 

Pterosarus em um clado politômico com Heterosarus. Pseudopanurgus foi reconstruído 

como monofilético e grupo irmão do clado Protandrena s.str. e Metapsaenythia. 

 O segundo grande clado encontrado em Protandrenini corresponde 

exclusivamente aos táxons de distribuição restrita à América do Sul. Os gêneros 

Liphanthus, Parapsaenythia e Pseudosarus foram reconhecidos como monofiléticos, 

grupo imão do clado Anthrenoides + Austropanurgus + Cephalurgus + Psaenythia + 

Rhophitulus, porém as relações entre estes permance sem resolução. As linhagens 

endêmicas do Chile se mostram filogeneticamente relacionadas entre si: Liphanthus + 

Pseudosarus e Austropanurgus + Protandrena evansi. Rhophitulus se mostrou 

parafilético em relação ao gênero não monofilético Cephalurgus. 
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3.2. Análise morfológica 

 O estudo dos 51 terminais resultou em uma matriz com 98 caracteres, destes 69 

são caracteres morfológicos externos e 29 caracteres de terminália dos machos (Tabela 

4). O cladograma de consenso das 75 árvores igualmente parcimoniosas obtidas da 

análise dos caracteres com pesos iguais é apresentado na Figura 22. As árvores 

resultantes apresentaram comprimento [L]: 434 passos, índice de consistência [IC]: 0.26 

e índice de retenção [IR]: 0.62. Na lista abaixo, quando necessário, foram incluídos 

comentários após a codificação dos estados do caráter a fim de elucidar situações que 

possam causar erro de interpretação. 

 

Lista de caracteres  

Cabeça 

1. Face no macho (Figs 3 e 4): (0) com máculas amarelas ou esbranquiçadas; (1) 

inteiramente preta ou castanha. 

2. Comprimento do primeiro palpômero labial: (0) evidentemente mais curto que o 

comprimento dos três palpômeros distais juntos; (1) tão longo ou distintamente mais 

longo que o comprimento dos três palpômeros distais combinados (Fig. 5A). 

3. Cerdas na lacínia na fêmea: (0) finas e simples; (1) grossas e diferenciadas, às vezes 

sinuosas.  

4. Margem posterior da mandíbula do macho: (0) estreitando-se continuamente em 

direção ao ápice da mandíbula; (1) modificada, com uma expansão laminar na porção 

subapical (Fig. 5B). 

5. Labro na fêmea: (0) inteiramente piloso ou com uma pequena área central glabra; (1) 

com uma grande área basal glabra e delimitada por uma carena evidente, formando uma 

placa labral.  

6. Clípeo no macho (Figs 3 e 4): (0) mais longo que largo ou no máximo 2x tão largo 

que longo; (1) evidentemente mais de 2x tão largo quanto longo. 
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7. Sutura epistomal na porção localizada entre as suturas subantenais internas no macho: 

(0) reta; (1) arqueada. 

8. Escapo no macho: (0) cilíndrico ou subcilíndrico, suavemente curvado; (1) 

distintamente achatado e arqueado na margem interna (Fig. 5C). 

9. Pilosidade no escapo: (0) curta e decumbente, menor que a largura do pedicelo; (1) 

longa e ereta, mais longa que a largura máxima do pedicelo (Fig. 5C). 

10. F1 no macho: (0) similar ou mais longo que F2; (1) mais curto que F2. 

11. F3-F9 no macho: (0) mais largos que longos (Fig. 3G); (1) tão ou mais longos que 

largos (ex. Fig. 3D). No estado [1] as antenas dos machos são distintamente mais longas 

quando comparadas com as fêmeas. 

12. Flagelo no macho: (0) cilíndrico ou subcilídrico, com margem posterior arredondada; 

(1) crenulado, com projeções na margem posterior, principalmente nos flagelômeros 

distais. 

13. Fossa tentorial na fêmea: (0) posicionada na sutura subantenal externa; (1) 

posicionada na intersecção da sutura subantenal externa com a sutura epistomal (Fig. 1I); 

(2) posicionada na sutura epistomal, logo após a interseção com a sutura subantenal 

externa (Fig. 3I). 

14. Fossa tentorial no macho: (0) posicionada na sutura subantenal externa; (1) 

posicionada na intersecção da sutura subantenal externa com a sutura epistomal; (2) 

posicionada na sutura epistomal, logo após a interseção com a sutura subantenal externa. 

15. Olhos no macho: (0) paralelos ou convergentes inferiormente; (1) divergentes 

inferiormente (Fig. 3C). 

16. Olhos compostos: (0) com pilosidade inconspícua; (1) com cerdas longas e 

evidentes. 

17. Área subantenal no macho: (0) quadrada, tão longa quanto larga; (1) retangular, 

mais longa que larga.  

18. Fóvea facial no macho: (0) inconspícua; (1) conspícua. 



 79

19. Fóvea facial na fêmea: (0) inconspícua; (1) conspícua. 

 20. Gena no macho: (0) tão larga ou mais estreita que a largura máxima do olho; (1) tão 

larga ou mais larga que a largura máxima do olho. 

 

Mesossoma 

21. Margem anterior do colar pronotal na fêmea: (0) arredondada; (1) apresentando uma 

lamela evidente em toda a sua extensão. 

22. Margem externa do lobo pronotal: (0) arredondada; (1) com uma distinta projeção 

aguda (Fig. 5D). 

23. Pilosidade no escutelo: (0) com todos os pêlos semelhantes em forma e 

comprimento; (1) com um par de cerdas laterais mais longas e grossas (Fig. 5E). 

24. Metaposnoto: (0) de comprimento similar ou mais curto que o escutelo (Fig. 5E); (1) 

mais largo que o do escutelo. 

25. Superfície do integumento no metaposnoto: (0) com esculturação por pontuação, 

rúgulas e/ou estrias (Fig. 5E); (1) liso e brilhante (Fig. 5K). 

26. Pilosidade no metaposnoto: (0) inconspícua; (1) conspícua. 

27. Metaposnoto: (0) levemente deprimido; (1) com uma área basal fortemente 

deprimida (Figs 5E e J). 

28. Sulco mesepisternal: (0) ausente; (1) presente. 

29. Sulco mesepisternal: (0) curto, curvando-se em direção ao escrobo; (1) longo, 

estendendo-se abaixo do nível da linha escrobal. Aplicável somente aos táxons com 

estado (1) do caráter 28. 

30. Mesepisterno no macho: (0) inteiramente arredondado, sem formar ângulo em 

relação à porção anterior; (1) anguloso, com distinção entre a porção anterior e lateral. 

31. Coloração das asas anteriores: (0) inteiramente hialinas; (1) hialinas na porção basal 

e esfumaçadas no terço apical. 



 80

32. Células submarginais na asa anterior: (0) duas; (1) três. 

33. Célula marginal da asa anterior: (0) tão longa em comprimento que a distância de 

seu ápice até a margem distal da asa; (1) relativamente mais curta que o comprimento 

da distância de seu ápice até a margem distal da asa. 

34. Margem inferior da 1ª célula submarginal da asa anterior: (0) mais curta que a 2ª 

célula ou a 2ª e 3ª juntas (Figs 5F e H); (1) similar ou mais longa que o comprimento da 

2ª, ou 2ª e 3ª células combinadas (Figs 5G e I). 

35. Veia Cu + a: (0) se encontrando somente com a veia M + Cu (Fig. 5G e I); (1) se 

encontrando com as veias Cu, M e M+ Cu (Fig. 5F). 

36. Pterostigma: (0) amplo, de lados paralelos e com margem arredondada na porção 

correspondente à célula marginal (Fig. 5G). (1) estreito, de lados convergentes, com 

margem reta na porção correspondente à célula marginal (Fig. 5F).  

37. Veia basal: (0) reta ou suavemente curvada (Fig. 5F); (1) arqueada (Fig. 5I). 

38. Coxa anterior na fêmea: (0) arredondada; (1) com uma projeção espiniforme. 

Segundo Ruz (1986), este seria um caráter sinapomórfico encontrado somente em 

fêmeas de Pseudopanurgus.  

39. Tarsômeros 2-4 da perna anterior: (0) com pêlos finos, simples ou levemente 

ramificados; (1) com uma franja de cerdas grossas e alinhadas (Fig. 6B). No caso 

particular de Protomeliturga turnerae as cerdas são ainda mais distintas, apresentando 

um formato espatulado (Fig. 6A). 

40. Margem posterior da tíbia média no macho (0) arredondada; (1) com uma carena 

longitudinal; (2) denteada. 

41. Esporão da tíbia média na fêmea: (0) com o ápice reto ou suavemente curvado; (1) 

com o ápice fortemente curvado. 

42. Esporão interno da tíbia posterior na fêmea: (0) com o ápice reto ou suavemente 

curvado; (1) com o ápice fortemente curvado. 
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43. Face interna do fêmur posterior na fêmea: (0) lisa; (1) com uma evidente carena 

longitudinal. 

44. Basitarso posterior na fêmea: (0) com pilosidade mais curta e/ou menos 

desenvolvida que a encontrada na tíbia; (1) com pilosidade bem desenvolvida e 

semelhante à escopa tibial.  

45. Basitarso posterior na fêmea: (0) com pêlos distribuídos uniformemente ou com 

pilosidade paralela à margem; (1) com uma franja distinta de cerdas no terço distal, 

direcionadas perpendicularmente à margem. 

46. Face interna do basitarso posterior na fêmea: (0) com quirotriquia formada por 

cerdas curtas e densas (Fig. 6D); (1) com quirotriquia formada por pêlos relativamente 

longos e esparsos (Fig. 6C). 

47. Escopa: (0) predominantemente preenchida por pêlos simples; (1) com abundante 

pilosidade plumosa. 

48. Placa basitibial na fêmea: (0) inteiramente coberta por densa pilosidade curta (Fig. 

7A); (1) com pêlos esparsos e margem distal glabra; (2) inteiramente glabra. 

 

Metassoma 

49. Metassoma no macho: (0) arredondado, com formato similar ao metassoma da 

fêmea (Fig. 5J); (1) estreito, com lados subparalelos e de formato distinto do metassoma 

da fêmea. 

50. Tergos metassomais: (0) com cerdas esparsas e simples na linha pré-marginal; (1) 

com uma franja densa de pêlos longos na linha pré-marginal, recobrindo a zona 

marginal. 

51. Região discal dos tergos metassomais: (0) uniformemente recoberta por pilosidade 

curta e esparsa; (1) com uma banda basal de pilosidade desenvolvida, distinta da 

pilosidade curta nas demais áreas do disco; (2) recoberta por pilosidade longa e plumosa. 
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52. Zona marginal dos tergos metassomais: (0) glabra; (1) com cerdas curtas, simples e 

esparsas. 

53. Zona marginal dos tergos metassomais na fêmea: (0) com integumento liso e 

brilhante; (1) com integumento fosco, com pontos ou retículos. 

54. Zona marginal dos tergos metassomais na fêmea: (0) não delimitada ou suavemente 

deprimida em relação ao disco; (1) fortemente deprimida, formando um degrau em 

relação ao disco.  

55. T1 da fêmea: (1) tão ou mais longo que largo (Fig. 5K); (1) distintamente mais largo 

que longo. 

56. Porção anterior do T1 da fêmea: (0) não diferenciado em relação à região dorsal; (1) 

com uma área escava ou aplainada, distinta da região dorsal. 

57. Zona pós-gradular dos tergos no macho, especialmente os T2 e T3: (0) suavemente 

deprimida em relação ao disco, similar em altura que a região discal; (1) fortemente 

deprimida em relação ao disco; (2) somente o T2 com zona pós-gradular marcada (Fig. 

5J). 

58. T2 da fêmea: (0) com integumento liso, apenas com microrreticulações; (1) com 

uma carena lateral evidente. 

59. Fóvea lateral do T2 da fêmea: (0) inconspícua; (1) conspícua. 

60. T3 do macho: (0) com integumento liso, apenas com microrreticulações; (1) com 

uma carena lateral evidente. 

61. Região distal do T7 do macho: (0) inteiramente arredondada, sem projeções (1) com 

um par de projeções apicolaterais. 

62. Margem distal do T7 do macho: (0) reta; (1) suavemente recortada; (2) com forte 

recorte em forma de V (Fig. 7E). 

63. T7 do macho: (0) com área abaixo da linha lateral ampla, englobando grande parte 

do esterno; (1) com área abaixo da linha lateral estreita, deixando grande parte do 

esterno exposto (Fig. 7H).  
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64. Superfície do integumento na área pigidial do macho: (0) lisa (Fig. 7G); (1) apenas 

com uma carena longitudinal; (2) com uma área diferenciada por carena, similar a uma 

placa pigidial (Fig. 7F). 

65. Franja pigidial do macho: (0) com pêlos retos e direcionados para o ápice do tergo; 

(1) com pilosidade fortemente curvada para a região dorsal (Fig. 7F). 

66. Esternos metassomais da fêmea: (0) com pêlos uniformemente distibuídos, similares 

em forma e tamanho; (1) apresentando algumas cerdas diferenciadas, grossas e distintas 

das demais. 

67. Margem distal dos esternos do macho: (0) reta; (1) convexa na porção mediana. 

68. Margem distal do E5 da fêmea: (0) reta ou suavemente côncava; (1) convexa na 

porção mediana. 

69. E6 da fêmea: (0) com todos os pêlos similares em forma e tamanho; (1) 

apresentando uma fileira de cerdas grossas, alinhadas e curvadas para a região ventral 

(Fig. 7C).  

 

Terminália dos machos 

70. Área basal do E6 (Figs 8 e 9): (0) lisa; (1) com carena tranversal. 

71. Margem distal do E6: (0) reta ou levemente recortada na região mediana (Fig. 8A); 

(1) com forte recorte em formato de “V” (Fig. 8I); (2) com recorte amplo em formato de 

“U” (Fig. 8B). 

72. Margem distal do E6: (0) reta ou com recorte raso, não ultrapassando a metade da 

área discal; (1) com recorte profundo, geralmente alcançando a metade da área discal. 

73. Margem distal do E6: (0) com poucas cerdas, semelhantes às demais regiões do 

esterno; (1) com um conjunto de cerdas grossas, simples e longas, voltadas para a região 

ventral; (2) com densa pilosidade fina. 

74. E7: (0) com lobos distais desenvolvidos, proporcionais em tamanho com os 

apódemas basais; (1) com lobos reduzidos (Fig. 10G).  
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75. Ápice dos lobos do E7: (0) liso; (1) com uma carena. 

76. Ápice dos lobos do E7: (0) reto ou suavemente curvado para a região ventral; (1) 

fortemente curvado (Fig. 10E e I). 

77. Lobos do E7: (0) estreitos e/ou subcilíndricos; (1) com braços alargados (Figs. 11D 

e G). 

78. Lobos do E7: (0) com pilosidade inconspícua ou com poucos pêlos; (1) com cerdas 

grossas e truncadas (Figs 11E e 10I); (2) coberta por pilosidade fina e densa. 

79. E8: (0) com metade distal convergindo gradualmente para o ápice (Fig. 11C); (1) 

com metade apical em formato setiforme (Figs 11D, G e I). 

80. Base do E8: (0) arredondada (Figs 11B e 12D); (1) truncada ou recortada (Figs 11G 

e H); (2) aguda. 

81. Base do E8: (0) alargada (Figs 12H e E); (1) estrangulada. 

82. Apódemas laterais do E8: (0) grandes e desenvolvidos; (1) reduzidos (Figs 11F e 

12B). 

83. Metade distal do E8: (0) simples; (1) com duas lamelas.  

84. Ápice do E8: (0) arredondado; (1) truncado; (2) recortado. 

85. Esclerito dorsal na base da cápsula genital: (0) ausente; (1) presente (Figs 14G). 

86. Forâmen genital: (0) relativamente estreito, com apódema gonocoxal amplo e 

desenvolvido (Fig. 14I); (1) amplo, com apodema gonocoxal relativamente estreito e 

reduzido (Figs 14A e D). 

87. Gonocoxito: (0) uniformente arredondado; (1) com um estrangulamento na região 

mediana (Fig. 14C). 

88. Gonocoxito: (0) com terço distal arredondado; (1) com uma projeção aguda ou 

truncada no terço distal da porção interna (Fig. 13E). 

89. Gonóstilo: (0) inconspícuo ou reduzido; (1) bem desenvolvido, geralmente 

ultrapassando o ápice da valva do pênis. 
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90. Gonóstilo: (0) direcionado para a região apical; (0) inteiramente voltado para a 

região ventral. 

91. Gonóstilo: (0) completamente fusionado ao gonocoxito; (1) destacado do 

gonocoxito.  

92. Gonóstilo: (0) com poucos pelos; (1) densamente coberto por cerdas simples ou 

plumosas. 

93. Gonóstilo em vista dorsal: (0) glabro ou com pêlos extremamente escassos: (1) com 

um conjunto de cerdas bem desenvolvidas. 

94. Volsela: (0) interiamente glabra; (1) com cerdas na porção ventral. 

95. Dentículos na superfície dorsal da volsela: (0) ausentes; (1) presentes. 

96. Placa basipenial ventral: (0) aberta na base; (1) fechada, praticamente formando um 

canal fechado na metade basal do endófalo (Fig. 15D). 

97. Apódema da valva do pênis: (0) não ultrapassando a abertura da gonobase; (1) 

ultrapassando a abertura da gonobase. 

98. Ápice da valva do pênis: (0) truncado; (1) agudo; (2) arredondado. 

 

3.2.1. Análise filogenética 

 A árvore de consenso estrito das 75 árvores igualmente parcimoniosas 

apresentou pouca resolução, com os seguintes gêneros reconhecidos como 

monofiléticos: Anthrenoides, Anthemurgus Chaeturginus, Liphanthus, Parapsaenythia, 

Parasarus, Psaenythia e Pseudopanurgus. As linhagens não descritas e endêmicas das 

regiões andinas (Protandrena sp. e Protandrenini sp.1) se posicionaram como grupos 

filogeneticamente independente dos gêneros conhecidos. Protandrenini se apresentou 

parafilética em relação à Protomeliturgini e polifilética em relação à Neffapis. No 

entanto, as relações filogenéticas entre os principais agrupamentos de Protandrenini não 

foi satisfatoriamente resolvido.  
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 A análise com pesagem implícita recuperou duas árvores igualmente 

parcimoniosas (L: 450; IC: 0.25; IR: 0.60). O consenso estrito das duas árvores 

encontradas é apresentado na Figura 23. Igualmente às análises de pesos iguais, 

Protandrenini foi parafilética em relação a Protomeliturgini. O gênero monotípico 

Neffapis se mostrou filogeneticamente próximo às outras trbos que não Protandrenini. 

Os seguintes agrupamentos foram reconhecidos como monofiléticos: Anthrenoides, 

Cephalurgus, Chaeturginus, Liphanthus, Parasarus, Parapsaenythia, Psaenythia, 

Pseudopanurgus, Pterosarus e Xenopanurgus. Os gêneros monotípicos 

Austropanaurgus, Pseudosarus e Anthemurgus se mostram linhagens relamente 

distintas dos demais gêneros conhecidos. A espécie em incertae sedis - Psaenythia 

wagneri - se mostrou filogeneticamente relacionada à espécie Protandrenini sp. 2. Outro 

grupo novo reconhecido é formado pelo clado dos terminais endêmicos de regiões 

andinas. As espécies endêmicas do Chile Protandrena evansi e Rhophitulus niger foram 

reconstruídas como linhagens irmãs. 

 

3.3. Análise concatenada de dados moleculares e morfológicos 

 O estudo dos dados moleculares e morfológicos combinados resultou em uma 

matriz de 74 terminais e 2056 caracteres (Anexo 3). A topologia reconstruída pela 

análise bayesiana é apresentada na Figura 24. A resolução da hipótese encontrada 

fornece informação satisfatória, principalmente no que se refere às relações 

filogenéticas entre os principais grupos de Protandrenini. Os resultados permitem 

reconhecer Protandrenini como um grupo monofilético com a exclusão de Neffapis. 

Além disso, Protomeliturga deve ser incluída em Protandrenini ao invés de se manter 

em uma tribo à parte. Parasarus foi posicionado como grupo irmão de um grande clado. 

Liphanthus, Parasaenythia e Pseudosarus foram monofiléticos, mas suas relações com 

os demais gêneros permancem sem resolução.  

 Além destes gêneros, dois grandes clados foram recuperados. O primeiro 

consiste nos táxons distribuídos principalmente nos Estados Unidos e México: 

Anthemurgus, Heterosarus, Metapsaenthya, Protandrena s.str., Pterosarus, 

Pseudopanurgus e Xenopanurgus; e também alguns táxons da América do Sul: 

Chaeturginus, Rhophitulus solani, Protandrena avulsa e as espécies não descritas da 



 87

região andina. O segundo grande clado resgata Athrenoides como grupo irmão de 

Psaenythia, e estes como clado irmão de Cephalurgus + Rhophitulus + Protandrenini sp. 

2 + Psaenythia wagneri. O gênero Rhophitulus se mostrou parafilético em relação à 

Cephalurgus e um agrupamento polifilético em relação à Rhophitulus niger. 

 
 

  
Figura 1. Cabeça em vista anterior das fêmeas de Protandrenini utilizadas como 

terminais: (A) Anthemurgus passiflorae; (B) Austropanurgus punctatus; (C) 

Cephalurgus obscurigaster; (D) Heterosarus neomexicanus; (E) Heterosarus parvus; 

(F) Metapsaenythia abdominalis; (G) Parasarus atacamensis; (H) Protandrena evansi; 

(I) Protandrena mexicanorum. 
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Figura 2. Cabeça em vista anterior das fêmeas de Protandrenini utilizadas como 

terminais: (A) Pseudosarus virescens; (B) Rhophitulus sp.; (C) Rhophitulus friesei; (D) 

Rhophitulus niger; (E) Rhophitulus solani; (F) Rhophitulus vagabundus; (G) 

Xenopanurgus readioi; (H) Protandrena sp.1; (I) Protandrenini sp.1. 
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Figura 3. Cabeça em vista anterior dos machos de Protandrenini utilizados como 

terminais: (A) Anthemurgus passiflorae; (B) Austropanurgus punctatus; (C) 

Cephalurgus obscurigaster; (D) Heterosarus neomexicanus; (E) Heterosarus parvus; 

(F) Metapsaenythia abdominalis; (G) Parasarus atacamensis; (H) Protandrena evansi; 

(I) Protandrena mexicanorum. 
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Figura 4. Cabeça em vista anterior dos machos de Protandrenini utilizados como 

terminais: (A) Pseudosarus virescens; (B) Rhophitulus sp.; (C) Rhophitulus friesei; (D) 

Rhophitulus niger; (E) Rhophitulus solani; (F) Rhophitulus vagabundus; (G) 

Xenopanurgus readioi; (H) Protandrena sp.1; (I) Protandrenini sp.1. 
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Figura 5. Detalhes da morfologia: (A) aparelho bucal de Rhophitulus friesei, fêmea; 

(B) mandíbula de Protandrena sp.1, macho; (C) escapo em vista posterior de 

Xenopanurgus readioi, macho; (D) lobo pronotal de Xenopanurgus readioi, fêmea; 

(E) escutelo, metanoto e metaposnoto de Psaenythia bergii, fêmea; (F) asa anterior 

de Liphanthus sabulosus; (G) asa anterior de Cephalurgus anomalus; (H) asa 

anterior de Anthrenoides petuniae; (I) asa anterior de Protomeliturga turnerae; (J) 

Metassoma de Liphantus sabulosus, macho; (K) Metaposnoto, propódeo e T1 de 

Cephalurgus anomalus.  
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Figura 6. Detalhes da morfologia de fêmeas: (A) tarso anterior de Protomeliturga 

turnerae; (B) tarso anterior de Rhophitulus vagabundus; (C) face interna da perna 

posterior de Pseudopanurgus aethiops; (D) face interna da perna posterior de 

Pseudosarus virescens. 
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Figura 7. Detalhes da morfologia: (A) placa basitibial de Psaenythia bergii, fêmea; 

(B) esternos de Protandrena sp.1, macho; (C) esternos de Spinoliella opaca, fêmea; 

(D) E5 de Xenopanurgus readioi, macho; (E) T7 em vista dorsal de Protandrena 

mexicanorum, macho; (F) T7 em vista dorsal de Liphanthus sabulosus, macho; (G) 

T7 em vista dorsal de Protandrena evansi, macho; (H) T7 em vista ventral de 

Protandrena evansi, macho; (I) T7 em vista lateral de Protandrena evansi, macho. 
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Figura 8. Externo 6 em vista ventral de machos de Protandrenini: (A) Anthemurgus 

passiflorae; (B) Anthrenoides meridionalis; (C) Austropanurgus punctatus; (D) Liphanthus 

sabulosus; (E) Metapsaenythia abdominalis; (F) Protandrena evansi; (G) Protandrena 

mexicanorum; (H) Pseudopanurgus aethiops; (I) Pterosarus barberi. 
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Figura 9. Externo 6 em vista ventral de machos de Protandrenini: (A) Protandrena sp.1; 

(B) Rhophitulus sp.; (C) Rhophitulus niger; (D) Rhophitulus vagabundus; (E) 

Xenopanurgus readioi; (F) Protandrenini sp.1. 

 



 96

 

 

 

 

 

 

 

 

Figura 10. Externo 7 em vista ventral de machos de Protandrenini: (A) Anthrenoides 

meridionalis; (B) Anthemurgus passiflorae; (C) Austropanurgus punctatus; (D) 

Liphanthus sabulosus; (E) Metapsaenythia abdominalis; (F) Pseudopanurgus aethiops; 

(G) Parasarus atacamensis; (H) Pterosarus barberi; (I) Protandrena mexicanorum. 
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Figura 11. Externo 7 em vista ventral de machos de Protandrenini e grupos externos: (A) 

Spinoliella opaca; (B) Macrotera texana; (C) Protomeliturga turnerae; (D) 

Protandrena evansi; (E) Pseudosarus virescens; (F) Rhophitulus sp.; (G) Rhophitulus 

niger; (H) Rhophitulus vagabundus; (I) Xenopanurgus readioi. 
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Figura 12. Externo 8 em vista ventral de machos de Protandrenini: (A) 

Anthemurgus passiflorae; (B) Anthrenoides meridionalis; (C) Austropanurgus 

punctatus; (D) Cephalurgus anomalus; (E) Liphanthus sabulosus; (F) Parasarus 

atacamensis; (G) Protandrena mexicanorum; (H) Pseudopanurgus aethiops; (I) 

Pterosarus barberi. 
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Figura 13. Externo 8 em vista ventral de machos de Protandrenini e grupos externos: (A) 

Protandrena evansi; (B) Protandrena sp.1; (C) Pseudosarus virescens; (D) Rhophitulus 

sp.; (E) Rhophitulus solani; (F) Rhophitulus vagabundus; (G) Xenopanurgus readioi; 

(H) Protomeliturga turnerae. 
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Figura 14. Genitália em vista dorsal de machos de Protandrenini: (A) Anthemurgus 

passiflorae; (B) Anthrenoides meridionalis; (C) Protandrena mexicanorum; (D) 

Protandrena evansi; (E) Protandrena sp.1; (F) Pseudopanurgus aethiops; (G) 

Rhophitulus sp.; (H) Rhophitulus solani; (I) Xenopanurgus readioi. 
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Figura 15. Genitália em vista ventral de machos de Protandrenini: (A) Anthemurgus 

passiflorae; (B) Austropanurgus punctatus; (C) Cephalurgus obscurigaster; (D) 

Liphanthus sabulosus; (E) Metapsaenythia abdominalis; (F) Pseudopanurgus aethiops; 

(G) Parasarus atacamensis; (H) Pterosarus barberi; (I) Protandrena mexicanorum. 
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Figura 16. Genitália em vista ventral de machos de Protandrenini: (A) 

Protandrena evansi; (B) Rhophitulus sp.; (C) Rhophitulus niger; (D) 

Rhophitulus solani; (E) Rhophitulus vagabundus; (F) Xenopanurgus readioi. 
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4. DISCUSSÃO 

 A monofilia de Protandrenini foi sustentada com a exclusão do gênero 

monotípico Neffapis. Os resultados apresentados aqui reforçam o reconhecimento da 

tribo como uma unidade e contradizem a cassificação proposta por Ruz (1986), em 

dividir a tribo em quatro grupos distintos. Os cladogramas obtidos corroboram as 

hipóteses levantadas através da análise de dados moleculares por Ascher (2004) (ver 

Capítulo 1). A presença de sulco mesepisternal utltrapassando a linha escobral era um 

dos poucos caracteres plesiomórficos que sustentavam a unidade da tribo até o 

momento (Ruz 1986). De acordo com Ascher (2004) e Rozen & Ruz (1995), a presença 

de tubérculos torácicos modificados nos imaturos seria uma das sinapomorfias que 

suportam a monofilia de Protandrenini excluindo Neffapis. Rozen & Ruz (1995) e 

Rozen & Yanega (1999) indicam a relação de Neffapis com Panurgini s.l. pela presença 

de características larvais compartilhadas por estes táxons. O presente estudo da 

morfologia dos adultos de Protandrenini revelou sinapomorfias consistentes que 

fornecem suporte para o reconhecimento da monofilia da tribo, desde que incluindo 

Protomeliturgini. Ambas as tribos são os únicos grupos que apresentam uma pilosidade 

diferenciada no tarso anterior das fêmeas. As análises moleculares evidenciaram 

Protandrenini parafilética em relação à Protomeliturgini, indicando que esta não deva 

mais ser reconhecida com status de tribo distinta. 

 As relações filogenéticas entre as linhagens internas de Protandrenini obtidas nas 

análises moleculares e morfológicas apresentaram hipóteses conflitantes. O principal 

conflito entre as topologias reconstruídas está associado à distribuição geográfica dos 

táxons. Em todas as análises moleculares Parasarus foi recuperado como grupo irmão 

de dois grandes clados. O primeiro desses clados corresponde aos gêneros distribuídos 

principalmente no México e América do Norte e o segundo clado compreende todos os 

demais grupos de distriuição restrita à América do Sul. Embora o cenário filogenético 

encontrado pareça plausível, nenhum dos dois clados resultantes das análises 

moleculares foi corroborado pelo estudo morfológico. Isto poderia ser justificado pela 

morfologia do grupo que dificulta o reconhecimento de caracteres sinapomorficos para 

clados relativamente basais. Mesmo assim, diversos agrupamentos monofiléticos foram 

recuperados com suporte em ambas as análises e os resultados obtidos fornecem 

subsídio para a discussão de uma nova proposta de classificação para a tribo. 
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 O posicionamente relativamente basal de Parasarus sustenta o reconhecimento 

deste como gênero válido e distinto de Protandrena s.l..  Da mesma forma, as outras 

linhagens presentes no Chile Austropanurgus e Pseudosarus se mostraram grupos 

distintos de Protandrena. Ruz (1986) sugeriu que Pseudosarus seria filogeneticamente 

relacionado a Xenopanurgus, especialmente pela presença de brilho metálico no 

integumento desses grupos. No entanto, em nenhuma das topologias obtidas estes 

grupos se mostraram relacionados evidenciando a presença de brilho metálico como 

uma característica convergente. Segundo Ascher (2004), espécies não descritas de 

diminutos Protandrenini não metálicos do Chile poderiam estar relacionadas à 

Pseudosarus.  

 O único dos subgêneros previamente proposto que se apresentou 

filogeneticamente relacionado à Protandrena s.str. foi Metapsaenythia. O grupo possui 

duas células submaginais na asa anterior, mas todos os demais carateres são consistentes 

com a alocação deste como subgênero de Protandrena. Timberlake (1969) relata estas 

similaridades ao descrever Metapsaenythia, sugerindo que a mesma poderia ser uma 

linhagem derivada dentro de Protandrena. Esta hipótese foi somente corroborada pela 

análise de máxima verossimilhança, nas demais análises Metapsaenythia foi 

posicionado como grupo irmão de Protandrena s.str.. O gênero monotípico 

Austropanurgus não apresentou sinapomorfias que o relacione à Protandrena e sim com 

as espécies também endêmicas do Chile: Protandrena evansi e Rhophitulus niger.  

 Em todos os resultados o grupo irmão de Protandrena s.str.  + Metapsaenythia 

foi Pseudopanurgus; um gênero com aproximadamente 30 espécies caracterizadas 

principalmente pela presença de uma projeção espiniforme na coxa anterior das fêmeas. 

Ao contrário de Michener (2000), que classifica Pterosarus como subgênero de 

Protandrena s.l., os trabalhos indicam Pseudopanurgus associado a Pterosarus 

(Timberlake 1973; Ruz 1986; Ascher 2004). Isto se deve principalmente pela presença 

de escopa plumosa nas espécies de ambos os grupos, condição relativamente rara em 

Protandrenini. As análises de Ascher (2004) reconheceram apenas dois gêneros para os 

táxons da América do Norte: Protandrena s.l. (incluindo somente Metapsaenythia) e 

Pseudopanurgus s.l. (incluindo Anthemurgus, Heterosarus e Pterosarus). Entretanto, na 

presente análise Anthemurgus, Heterosarus e Pterosarus foram reconhecidos como 

agrupamentos distintos de Protandrena s.l. e Pseudopanurgus. Segundo os dados 
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moleculares, Anthermurgus seria grupo irmão de Pterosarus. Este difere de todos os 

demais Protandrenini pelas duas células submarginais e principalmente pela presença de 

escopa plumosa e E6 com forte recorte V. 

 O grande grupo Heterosarus não foi reconhecido como unidade monofilética, 

mas os resultados encontrados corrobaram o reconhecimento de pelo menos dois grupos 

de espécies no gênero. Timberlake (1975) cita a presença de pilosidade longa e 

abundante no mesossoma, dentre outras características, como caracteres compartilhados 

somente pelo grupo de espécies Heterosarus bakeri, H. neomoxicanus e algumas poucas 

espécies mais. Embora evolutivamente relacionado ao grupo de espécies Heterosarus 

bakeri, as duas espécies conhecidas em Xenopanurgus compartilham caraterísticas 

únicas que suportam o reconhecimento deste grupo como um gênero distinto. Tendo em 

vista as conflitantes hipóteses de relacionamentos em Heteosarus encontradas nas 

diferentes análises, o gênero deve é aqui considerado como unidade válida até que um 

estudo mais detalhado do grupo seja realizado. 

 A partir dos dados moleculares, Protandrena avulsa foi a única linhagem da 

América do Sul inserida no grande clado composto por táxons da América do Norte. No 

estudo morfológico, contudo, Protandrena avulsa é resgatada como grupo irmão de um 

dos gêneros monofiléticos restrito à América do Sul – Parapsaenythia, por serem as 

únicas espécies que apresentam o primeiro flagelômero evidentemente mais curto que 

os demais. Outros caracteres compartilhados por estes grupos consistem, por exemplo, 

na presença de uma lamela evidente no colar pronotal e zona pós-gradular deprimida 

nos tergos dos machos. No entanto, Psaeudopanurgus e fêmeas de Chaeturginus 

também apresentam lamela na margem anterior do colar pronotal; Pseudopanurgus e 

outros táxons Neárticos compartilham a mesma forma do metassoma dos machos. De 

qualquer forma, a relação filogenética de Protandrena avulsa com Heterosarus 

nannulus obtido nos dados moleculares pode estar relacionado ao longo comprimento 

dos ramos dos respectivos táxons.  

 Protandrena evansi se mostrou linhagem irmã da única espécie de Rhophitulus 

descrita para o Chile – R. niger e filogeneticamente relacionado a Austropaurgus. A 

existência de sinapomorfias unindo as duas espécies, como machos com a franja 

pigidial direcionada para a região dorsal e formato do E7, sugere o reconhecimento de 

ambas como um novo gênero. A espécie incertae sedis Psaenythia wagneri foi 
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filogeneticamente independente do gênero Psaenythia e linhagem irmã da espécie não 

descrita Protandrenini sp.2.  Este táxon não descrito era designado por Pe. J.S. Moure 

como integrante do grupo informalmente denominado por ele de “Paenythisca”. Este 

grupo, porém, não foi reconhecido como distinto e sim filogeneticamente relacionado à 

Cephalurgus. As espécies pertencentes ao mesmo grupo daquelas descritas por 

Gonzalez & Ruz (2007) como Protandrena formaram um grupo monofilético. Diversos 

caracteres morfológicos externos e das terminálias dos machos sustentam o 

reconhecimento destas como um novo gênero. O clado irmão destas compreende a 

espécie não descrita Protandrenini sp.1. Este táxon possui uma morfologia muito 

peculiar podendo também ser reconhecida como um novo grupo. 

 Os dois gêneros mais diversos na América do Sul, Anthrenoides e Psaenythia, 

formaram um grupo monofilético em ambas as análises moleculares e morfológicas. Os 

dados corroboram os resultados de Ruz (1986) ao inferir estes dois gêneros como 

grupos irmão. No entanto, os caracteres encontrados neste estudo e aqueles 

apresentados por Ruz (1986) fornecem pouco suporte para o clado. A monofilia de 

Psaenythia é evidente por serem o único grupo que apresenta uma linha/carena na face 

interna do fêmur posterior das fêmeas e uma área glabra logo abaixo desta (Ruz 1986). 

Os machos de Psaenythia também são os únicos Protandrenini que apresentam os 

apódemas do pênis projetado além do forâmen genital. A presença desta característica 

em Protomeliturgini poderia ser uma convergência. Anthrenoides lembra Psaenythia 

por diversas caraterísticas como o formato do E8 nos machos, mas difere em muitos 

outros aspectos como a ausência de coloração amarela no corpo e formato do E7.  

 Os gêneros Anthrenoides e Psaenythia se mostraram filogeneticamente 

relacionados à Cephalurgus, Rhophitulus, Psaenythia wagneri e Protandrenini sp. 2. 

Rhophitulus e Cephalurgus como atualmente reconhecidos não correspondem a 

agrupamentos monofiléticos. Nas análises moleculares Rhophitulus foi parafilético em 

relação à Cephalurgus. O estudo morfológico recuperou Cephalurgus parafilético em 

relação as espécies com três células marginais (Protandrenini sp. 2 e Psaenythia 

wagneri) Rhophitulus foi polifilético em relação a R. niger, R. solani  e Rhophitulus sp. 

A espécie Rhophitlus solani apresenta uma morfologia bastante singular e se mostrou 

um elemento extrínsico à Rhophitulus s.l. Como apropriadamente descrito por Ruz 

(1986) “sometimes it is difficult to know exactly what Rhophitulus is.”.  
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 Embora alguns grupos de espécies descritas em Rhophitulus sejam relativamente 

distintos, o presente entendimento do grupo como um todo permanece insatisfatório. O 

grande problema associado a classificação de Rhophitulus se refere a espécie tipo do 

gênero R. friesei que apresenta uma morfologia distinta da cabeça, com clípeo 

relativamente alongado. Silveira et al. (2002) e Michener (2000, 2007) classificam 

Cephalurgus como sinônimo de Rhophitulus. Schlindwein & Moure (1998, 1999) 

descreveram Panurgillus para agrupar as espécies de morfologia semelhante a 

Rhophitulus porém com o clípeo tão longo quanto largo. Os resultados obtidos 

corroboram a classidficação de Silveira et al. (2002) e Moure et al. (2007) que 

reconhecem Panurgillus como sinônimo de Rhophitulus e concorda com Silveira et al. 

(2002) ao inferir que a ampla definição de Rhophitulus s.l. implica em um agrupamento 

bastante heterogêneo que com certeza deveria ser dividido em grupos menores a partir 

de estudos mais detalhados do grupo. 

 O distinto gênero monofilético Chaeturginus, representado somente nas análises 

morfológicas, foi recuperado como grupo irmão de Rhophitulus s.l. (excluindo R. 

solani). A relação Cephalurgus + Rhophitulus + Chaeturginus é suportada 

particularmente pela presença de um pequeno esclerito na base da cápsula genital. Este 

caráter é encontrado somente nestes grupos podendo ser interpretado como uma 

novidade evolutiva em detrimento de um possível remanescente de gonobase 

encontrado somente em linhagens basais de Andreninae (Ruz 1986; Ruz & Melo 1999). 

 Liphanthus, Parapsaenythia e Pseudosarus foram reconhecidos com alto suporte 

como unidades monofiléticas, mas suas relações com os demais gêneros permanecem 

incertas. Parapsaenythia compreende o único grupo de Protandrenini com pilosidade 

conspícua nos olhos, E6 com um conjunto de cerdas grossas e lobos apicais do E7 com 

uma carena (Ruz 1986; Ramos & Melo 2010).  Pseudosarus foi recuperado como grupo 

irmão de Liphanthus em todas as análises moleculares, porém o valor de probabilidade 

posterior associado ao clado foi relativamente baixo. Liphanthus foi reconhecido como 

um grupo monofilético suportado por diversos caracteres como a presença de 

pterostigma estreito, T2 estrangulado nos machos e gonóstilo articulado com o 

gonocoxito (Ruz & Toro 1983; Ruz 1986).  

 As topologias obtidas e discutidas no presente estudo forneceram um panorama 

satisfatório para futuros estudos taxonômicos que se dispõe a propor uma classificação 
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mais consistente para a tibo (Ramos & Melo, em preparação). Incertezas quanto às 

relações filogenéticas de alguns gêneros não comprometeram o reconhecimento destes 

como grupos evolutivamente independentes.  O reconhecimento das diversas linhagens 

do Chile como gêneros válidos, assim como proximidade filogenética encontrada entre 

os grupos da América do Norte versus América do Sul, revelam um interessante cenário 

biogeográfico a ser investigado e que poderá elucidar a diversificação dos Protandrenini 

nas Américas.  
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Tabela 4. Matriz dos estados de caráter propostos na análise morfológica de 

Protandrenini.  (-) dados ausentes, (?) dados inaplicáveis. 

 

 

 

 

Taxa 1 2 3 4 5 6 7 8 9 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

Anthemurgus  passiflorae 0 0 0 0 1 0 1 0 0 0 0 0 2 1 0 0 1 1 1 0 0 0 1 0 0 1 0 1 1 0 0 0 0 1 1 0 1 0 1 2 0 0 0 1 1 0 0 0 1 0
Anthrenoides meridionalis 0 1 0 0 1 1 0 0 1 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 1 1 1 1 0 0 1 0 1 0 0 0 0 1 2 0 0 0 0 1 0 0 1 1 0
Anthrenoides petuniae 0 1 0 0 1 0 1 0 1 0 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 0 1 0 1 0 0 0 0 1 2 0 0 0 0 1 0 0 1 1 0
Austropanurgus punctatus 0 1 0 0 1 1 1 0 1 0 0 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 1 1 1 0 0 0 0 1 0 0 1 0 1 2 0 1 0 0 1 0 0 1 1 0
Cephalurgus anomalus 0 1 0 0 1 0 1 0 0 0 0 0 1 1 1 0 1 1 1 1 0 0 1 0 1 0 0 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 1 1 0 0 1 0 0
Cephalurgus obscurigaster 0 1 0 0 1 0 1 0 0 0 0 0 1 1 0 0 1 1 1 1 0 0 1 0 0 1 0 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 1 1 0 0 1 0 0
Chaeturginus alexanderi 0 0 1 0 1 0 0 0 0 0 1 0 2 2 0 0 1 1 1 0 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 2 1 0
Chaeturginus testaceus 0 1 1 0 1 0 0 0 0 0 1 0 2 2 0 0 1 1 1 0 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 0 0 1 1 0
Heterosarus bakeri 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Heterosarus neomexicanus 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Heterosarus parvus 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Heterosarus parvulus 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Liphanthus coquimbensis 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 0 0 1 1 0 1 1 0 0 1 0 1 1 1 1 0 1 2 0 0 0 0 1 0 0 1 0 0
Liphanthus sabulosus 0 1 0 0 1 1 0 0 1 0 1 0 1 1 0 0 0 1 1 0 0 0 0 1 0 1 0 1 1 0 0 1 0 1 1 1 1 0 1 2 0 0 0 0 1 0 0 1 0 0
Metapsaenythia abdominalis 0 1 0 0 1 0 0 0 0 0 0 0 2 1 0 0 0 1 1 0 0 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 1 2 0 0 0 0 1 1 0 0 1 0
Parapsaenythia carinulata 0 1 0 0 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 0 1 0 1 1 0 0 0 0 1 0 0 1 1 0
Parapsaenythia serripes 0 1 0 0 1 0 1 0 0 1 1 0 1 1 0 1 1 1 1 0 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Parasarus atacamensis 1 0 0 0 1 0 1 0 1 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 1 0 1 1 0 0 1 0 0
Parasarus  sp. 1 0 0 0 1 0 1 0 1 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 1 0 1 1 0 0 1 0 0
Protandrena avulsa 0 1 0 0 1 0 0 0 0 1 1 0 1 1 0 0 1 1 1 0 1 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 1 0 1 2 0 0 0 0 1 0 0 0 1 0
Protandrena bancrofti 0 1 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 1 1 0 1 0 0 0 0 1 2 0 0 0 0 1 1 0 0 1 0
Protandrena evansi 0 1 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 2 0 0 0 0 1 0 0 1 1 1
Protandrena mexicanorum 0 0 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 1 1 0 1 0 0 0 0 1 2 0 0 0 0 1 1 0 0 1 0
Protandrena  sp.1 0 1 0 1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 1 1 0
Protandrena  sp.2 0 1 0 1 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 1 1 0
Psaenythia bergii 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 0 1 1 1 1 0 0 1 0 0 1 1 1 1 0 1 1 0 1 0 0 1 0 1 2 0 0 1 0 1 0 0 0 1 0
Psaenythia collaris 0 1 0 0 1 1 1 0 0 0 0 0 1 1 1 0 1 1 1 1 0 0 1 0 0 1 1 1 1 0 1 1 0 1 0 0 1 0 1 2 0 0 1 0 1 0 0 0 0 0
Psaenythia wagneri 0 1 0 0 1 1 0 0 0 0 0 0 1 1 0 0 1 1 1 1 0 0 1 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 1 2 0 0 0 0 1 0 0 1 0 0
Pseudopanurgus aethiops 0 1 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 1 0 1 0 0 0 1 1 1 1 0 0 0 1 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0
Pseudopanurgus ruguosus 0 1 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 1 0 1 0 0 0 1 1 1 1 0 0 0 1 1 0 0 1 1 1 0 0 0 0 1 1 1 0 1 0
Pseudosarus virescens 1 1 0 0 1 1 1 0 1 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 1 0 0
Pterosarus barberi 0 1 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 1 1 1 0
Pterosarus innuptus 0 1 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 1 1 1 0
Rhophitulus dubium 0 1 0 0 1 0 1 0 0 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Rhophitulus friesei 0 1 0 0 1 0 0 0 1 0 1 0 2 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Rhophitulus niger 0 1 0 0 1 0 1 0 0 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Rhophitulus solani 1 1 0 0 1 0 0 0 0 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Rhophitulus vagabundus 0 1 0 0 1 0 1 0 0 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Rhophitulus sp. 1 1 0 0 1 1 0 0 1 0 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 1 1 0 0 1 1 0
Xenopanurgus platycephalus 0 1 0 0 1 0 0 1 1 0 1 0 1 1 0 0 1 1 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 - 2 0 0 0 0 - 0 0 - 1 0
Xenopanurgus readioi 0 1 0 0 1 1 0 1 1 0 1 0 1 1 0 0 0 1 1 1 0 1 0 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Protandrenini sp.1 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 1 0 1 2 0 0 0 0 1 0 0 1 1 0
Protandrenini sp.2 0 1 0 0 1 1 0 0 0 0 0 0 1 1 0 0 1 1 1 1 0 0 1 0 0 1 0 1 1 0 0 1 0 0 0 0 0 0 1 2 0 0 0 0 1 0 0 1 0 0
Protomeliturga turnerae 0 1 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 1 0 1 0 0 1 1 1 1 1 0 0 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 1 1 0
Neffapis longilingua 0 0 0 0 1 0 0 0 1 0 1 0 1 1 0 0 0 1 1 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 1 0 - 0 0 0 0 - - 0 0 - 1 0
Nolanomelissa toroi 1 0 0 0 1 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 ? 0 0 1 0 1 1 0 1 0 0 0 0 0 0 1 0 1 0 - 0 1
Acamptopoeum prinii 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0
Spinoliella opaca 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2 0 0
Macrotera texana 1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 1 1 1 0 0 0 1 0 0 0 0 ? 0 0 0 1 0 0 0 1 0 0 0 1 1 0 1 0 0 0 0 0 0
Panurginus occidentalis 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 1 0 0 ? 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0
Meliturgula scriptifrons 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 1 0 0 0 0 1 0 1 0 1 0 0 0 1 0 1 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0
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Tabela 4 (continuação). Matriz dos estados de caráter propostos na análise morfológica 

de Protandrenini.  (-) dados ausentes, (?) dados inaplicáveis. 

 

 

 

 

Taxa 5 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8

Anthemurgus  passiflorae 0 0 0 0 0 1 1 1 ? 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 1 0 0 1 0 1 1 0 1 1 0 0 2
Anthrenoides meridionalis 0 1 1 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 0 0 1 0 0 1
Anthrenoides petuniae 0 1 1 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 1
Austropanurgus punctatus 0 0 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0 1 1 0 0 1 0 0 1
Cephalurgus anomalus 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 1 0 1 1 0 0 1 0 0 2
Cephalurgus obscurigaster 0 0 1 0 0 1 0 0 1 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 1 0 0 2
Chaeturginus alexanderi 0 0 0 0 0 0 0 1 1 0 0 - - 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 0 0 1 0 0 0
Chaeturginus testaceus 0 0 0 0 0 0 0 1 1 0 0 0 - 0 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0 1 1 0 0 1 0 0 1 0 0 0
Heterosarus bakeri 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 0 0 1 0 0 1
Heterosarus neomexicanus 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 1 1 0 0 1 0 0 0 0 1 0 1 1 0 0 1 0 0 1
Heterosarus parvus 0 0 1 0 0 0 0 1 1 0 0 0 - 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 1 1 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 1
Heterosarus parvulus 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 1 1 1 0 0 1 0 0 0 0 1 0 1 1 0 0 1 0 0 1
Liphanthus coquimbensis 0 0 1 0 1 1 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 1 0 0 0 0 1 0 0 1 0 1 1 0 0 1 1 0 1
Liphanthus sabulosus 0 0 1 0 1 1 2 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0 0 0 0 1 0 0 1 0 1 1 0 0 1 1 0 2
Metapsaenythiaabdominalis 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 0 2
Parapsaenythia carinulata 1 0 0 1 1 1 1 1 1 0 0 0 - 1 0 0 0 0 0 1 2 0 1 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 1 1 0 1 0 0 2
Parapsaenythia serripes 1 0 0 1 1 1 1 1 1 0 0 0 - 1 0 0 0 0 0 1 2 0 1 0 1 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 1 1 0 1 0 0 2
Parasarus atacamensis 0 0 1 0 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 1 0 0 1 0 1 0 0 0 1 0 0 1
Parasarus  sp. 0 0 1 0 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1
Protandrena avulsa 0 0 1 0 0 0 1 1 0 1 0 0 - 0 0 0 0 0 0 1 2 0 0 0 0 0 0 1 0 1 1 0 0 1 0 0 0 1 1 0 0 1 0 0 1 0 0 2
Protandrena bancrofti 1 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 0 2
Protandrena evansi 0 0 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 0 1 0 0 1 0 1 0 1 1 0 0 1 0 0 2
Protandrena mexicanorum 1 0 0 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 0 2
Protandrena  sp.1 0 0 1 0 0 0 1 0 1 0 0 2 1 0 0 0 1 0 0 1 2 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 2
Protandrena  sp.2 0 0 1 0 0 0 1 0 1 0 0 2 1 0 0 0 1 0 0 1 2 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 2
Psaenythia bergii 0 1 1 0 1 1 1 0 1 0 0 0 - 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 0 0 1 0 1 0
Psaenythia collaris 0 1 1 0 1 1 0 0 1 0 0 0 - 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 0 1 0 1 0
Psaenythia wagneri 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0 1 0 0 1 0 0 1 0 0 2
Pseudopanurgus aethiops 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 0 2
Pseudopanurgus ruguosus 0 0 0 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 0 2
Pseudosarus virescens 0 0 1 0 1 1 0 0 1 0 0 0 1 1 0 0 0 0 0 0 2 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 2
Pterosarus barberi 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 0 2 0 0 0 1 1 0 1 0 0 0 1 0 0 2
Pterosarus innuptus 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 0 1 0 0 0
Rhophitulus dubium 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 0 1 0 0 1 0 0 2
Rhophitulus friesei 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 1 2 0 0 1 0 0 1 1 0 0 1 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 0 1
Rhophitulus niger 0 0 1 0 0 0 0 0 1 0 0 - - 1 0 0 0 0 0 0 2 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 1 1 1 0 0 1 0 0 1 0 0 2
Rhophitulus solani 0 0 0 1 0 0 0 1 1 0 0 0 0 - 0 0 0 0 0 1 2 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 2
Rhophitulus vagabundus 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 2 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 1 1 0 0 1 0 0 1 0 0 2
Rhophitulus sp. 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 1 1 0 0 1 0 0 1 0 0 2
Xenopanurgus platycephalus - 0 0 - - - 1 - - 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1 0 0 2 0 0 0 0 1 0 0 1 0 0 1 0 0 1
Xenopanurgus readioi 1 0 0 1 1 1 1 1 1 0 0 0 - 2 0 0 0 0 0 - 1 - - 0 0 0 1 1 1 1 1 0 0 2 0 0 0 0 1 0 0 1 0 0 1 0 0 1
Protandrenini sp.1 0 0 1 0 1 1 1 0 1 0 0 2 0 0 0 0 0 0 0 1 2 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 2
Protandrenini sp.2 0 0 1 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0 1 0 0 1 0 0 1 0 0 2
Protomeliturga turnerae 0 1 1 0 1 1 0 1 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 1 0
Neffapis longilingua 0 0 1 - - - 0 - 1 0 0 - - 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 2 - 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 2
Nolanomelissa toroi 2 0 0 0 0 1 0 0 0 - 0 - - 0 0 0 0 0 0 0 0 0 2 1 0 0 0 2 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0
Acamptopoeum prinii 0 1 1 0 1 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 - 0 0
Spinoliella opaca 0 1 1 0 1 1 0 0 0 0 0 1 1 2 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 - 0 0 1
Macrotera texana 0 0 1 0 1 1 0 0 1 0 0 1 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Panurginus occidentalis 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 1
Meliturgula scriptifrons 0 1 1 0 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 2 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0
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Tabela 5. Compilação dos resultados obtidos nas análises de parcimônia. 

 Número 
caracteres 

Caracteres 
informativos L IC IR 

28S rRNA 762 209 652 68 73 

Wingless 454 132 586 60 52 

EF-1a (éxon) 374 105 554 58 50 

EF-1a (íntron) 368 162 650 54 63 

Combinada 1958 608 2493 59 60 

 

Figura 17. Freqüência das bases referente a cada gene utilizado. 
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Figura 18. Árvore de consenso estrito das 49 árvores igualmente parcimoniosas (L: 

2493, IC: 0.59, IR: 0.60) encontradas a partir da análise combinada de todos os genes: 

28S rRNA, wingless, EF-1a (45 terminais; 1958 caracteres; 608 caracteres 

informativos para parcimônia). 
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Figura 19. Filograma resultante da análise de máxima verossimilhança de 45 terminais 

e 1958 caracteres, provenientes dos genes 28S rRNA, wingless e EF-1a.  
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Figura 20. Filograma resultante da análise de inferência bayesiana de 45 terminais e 

1958 caracteres, provenientes dos genes 28S rRNA, wingless e EF-1a. Os valores de 

probabilidades posteriores associadas a cada clado estão representados em cada nó. 
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Figura 21. Cladograma consenso estrito das 75 árvores resultantes da análise de 

parcimônia com pesos iguais de 51 terminais e 98 caracteres morfológicos (L=434, 
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Figura 22. Cladograma consenso estrito das duas árvores resultantes da análise de 

parcimônia com pesagem implícita de 51 terminais e 98 caracteres morfológicos 

(L=450, IC=0.25, IR=0.60). Os círculos negros representam origens únicas e os 

brancos representam as mudanças não homólogas. Os números abaixo dos ramos e 

inseridos num quadrado representa o valor do Suporte de Bremer. 
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Figura 23. Cladograma resultante da inferência bayesiana de 74 terminais e 2056 

caracteres, provenientes de dados morfológicos e dos genes 28S rRNA, wingless e 

EF-1a. Os valores das probabilidades posteriores associadas a cada clado estão 

representados em cada nó. 
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Anexo 1. Matriz de caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless (caracteres  
789-1239) e EF-1a (caracteres 1240-1934). 
 
                               
    ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                  5          15         25         35         45         55         65         75         85        95        105        115        125        135        145                                 
Ctenocolletes smaragdinus     AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCA--A C-G----A-A GCTGGCTCCC GTTGGTGCGC GATACCCC-- ---------- -GATT-GGAC C--TTC-GT- -----GG--T T----CCAAG  
Mydrosoma aterrimum           AAACCTGA-G AAA-CCCAAA -AGA-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCA--A C-G----A-A GCTGGCTCCC GTTGGTGCGC GATACCCC-- ---------- -GAAT-GGGC C--TTC-GT- -----GG--T T----CCACG  
Dufourea mulleri              AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCA--A C-G----A-A GCTGGCTCCC GTTGGTGCGC GATACCCC-- ---------- -GATT-GGAC C--TTC-GT- -----GG--T T----CCAAG  
Penapis penai                 AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--GCA--A C-G----A-G GATGGCTCCC GTTGGTGCGC GATACCCC-- ---------- -GAAT-GGGC C--TTC-GT- -----GG--T T----CCAAT  
Alocandrena porteri           AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GGTGAG- ---ATTCAG- CG--TCA--A C-G----A-G GCTGGCTCCC GTCGGTGCGC GATACTCC-- ---------- -GGGT-GGAT C--TTC-TT- -----GG--T C----CATTA  
Ancylandrena larreae          -AACCTAA-G AAA-CCCAAA -AGA-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----A-C GCTGGCTCCC GTTGGTGCGC GATACTCC-- ---------- -GGGT-GGGC C--ATCAGT- -----GGT-T C----CATTA  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena brooksi               AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----A-G GCTGGCTCCC GTCGGTGCGC GATACTCC-- ---------- -GGGTGGGAC C--TGT-GT- -----GGTTC C----CATTA  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena nasonii               AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----A-G GCTGGCTCCC GTCGGTGCGC GATACTCC-- ---------- -GGGT-GGAC T--TTC-GT- -----GG--T C----CATTA  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena tegularis             AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----A-G GCTGGCTCCC GTTGGTGCGC GATACTCC-- ---------- -GGGTGGGAC C--TTC-GC- -----GGTCA C----CATTA  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena sp.                   AAACCTGA-G AAACCCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCATC CG--TCG--A C-G----AAG GCTGGCTCCC GTCGGTGCGC GATACTCC-- ---------- -GGGTGG-AC C--TTC-GT- -----GGTTC -----CATTA  
Megandrena enceliae           AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----A-G GCTGGCTCCC GTTGGTGCGC GATACTCC-- ---------- -GGGT-TGAC C--TTC-GT- -----GG--T C----AATTA  
Acamptopoeum priini           AAACCTGA-G AAA-CCCAAA -AGT-TCGAA AG-GG-GAG- ---AGATTCT CG--TCG--A C------A-T GCTGGCTCCC GTTGGTGCGC GAAA------ ---------- ----CGGAGC T--TTT-CC- -GCAAGG--G G----GGC-- 
Acamptopoeum submetalicum     AAACCTGA-G AAA-CCCAAA -AGT-TCGAA AG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-T GCTGGCTCCC GTTGGTGCGC GAAA------ ---------- ----CGGAGC T--TTT-CC- -GCAAGG--G G----GGC--  
Arhysosage cactorum           -AAGATGGTG A----CTAAG -GAC-CCGAA GA-TG-GTG- ---AACTAA- AG-------- -------A-- ---------C CCTGAGATGG TGAACTAAA- -AAAGGGG-- TGTCCGTCGC T--TTT-CC- -GCAAGG--A G----GGC--  
Arhysosage flava              AAACCTGGAA AAA-CCCAAA -ATT-TCAAA AG-GT-AAG- ---ATTCCT- CG--TCG--A C-G----ATA CCTAGTTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTCGC T--TTT-CC- -CCAAGG--A G----GCC--  
Calliopsis fracta             AAACCTGA-G AAA-CCCAAA -AGT-TCGAA AG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCC-- GAAAGGGG-- TGTCCGTTGC T--TTT-CC- -GTAAGG--A G----GGC--  
Calliopsis hirsutula          -A-A-TGA-G -GA--CCAAT -AGT-TGGCG AG-GG-GAG- ---ATTCGA- CG--TAAG-A C-G----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTCGC T--TTT-CC- -GCAAGG--A G----GGC--  
Calliopsis pugionis           AAACCTGA-G AAA-CCCAAA -AGT-TCGAA AG-GG-GAG- ---ATTCAT- CG--TCG--A CAA----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCC-- GAAAGGGG-- TGTCCGCCGC T--TTT-CC- -GCAAGG--A G----GGC--  
Callonychium mandibulare      AAACCTGA-G AAA-CCCAAA -AGT-TCGAA AG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-T GCTGGCTCCC GGTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTCGC T--TTT-CC- -GCAAGG--A G----GGC--  
Callonychium petuniae         AAA-CTGA-G AAA-CCCAAA -AGT-TCGAA AG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTCGC T--TTT-CC- -GCAAGG--A G----GGC--  
Litocalliopsis adesmiae       AAACCTGA-G AAA-CCCAAA TAGT-TCGAA AG-GG-GAG- ---ATTCAT- CA--TCT--G C-T----G-T GCTGGCTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGGGG TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGCAC  
oliella herbsti               AAACCTGA-G AAA-CCCAAA -AGT-TCGAA AG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGC--  
Euherbstia excellens          -AACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----A-T GCTGGCTCCC GTTGGTGCGC GATACTCC-- ---------- -GGGTGGGGC C--ATC-TT- -----GGT-T C----CATTA  
Orphana wagenknechti          AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--TCG--A C-G----AT- GCCGGCTCCC GTTGGTGCGC GATACTCC-- ---------- -GGGTGG-GC C--TTC-GT- -----GGTTC -----CATTA  
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Melitturga clavicornis        AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----AAC GCTGGCTCCC GTTGGTGTTC GAGCCTCC-- GAAAGGGGGC AGCCCGTTGC T--CTT-TCC GGTAAGG--A A----GGC--  
Meliturgula haematospila      AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-C GCTGGCTCAC GTTGGTACCG AGAATCCTCG TTAGGGGG-- TGTCTCTGGT G----T-CG- ----ATT--C G----GCA--  
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi           AAACCTGA-G AAA-CCCAAA -AGA-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----AT- GCTGACTCCC GTTGGTGCGC GATACCCC-- ---------- -GATTGG-GC CG-TTC-GC- -----GGTTC -----CAA-G  
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus           AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-C GCTGGCTCCC GTTGGTGCGC GAAACCTC-- GAAAGGGG-- TGTCCGTTGC T--TTT-CC- -GTAAGG--A G----GGC--  
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti         AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A T-G----A-C TCTTTGTCGC TACTGTGGGC GAAGCCTCG- -AAAGGGGGT TCTCCTTAAT T--------- -----GG--A ATTCTGCC--  
Macrotera latior              AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A T-G----A-C TCTTTGTCGC CACTGTGGGC GAAGCCTC-- GAAAGGGGGT TCTCCTTAAT T--------- -----GG--A ATTCTGCC--  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica           -AACCTGA-G AAA-CCCAAA -AGT-TCGAA CA-GG-GAG- ---ATTCAT- CG--TCA--A T-G----A-C GCTTTGTCGC CATTGTGGGC GAAGCCTC-- GAAAGGGG-T TCTCCTTAAT T--------- -----GG--A ATTCTGCC--  
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis     TGAAC-GT-- AAA-CCCA-A -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCGACA C-A----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCCG- AAAAGGGG-- TGTCCGTTGC T--TTT-CC- -GTAAGG--A G----GGT--  
Anthrenoides pinhalensis      AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCGACA C-A----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCCGA AAAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous         AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCGACA G-A----A-C GCTGGCTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Heterosarus nannulus          -AACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-C GCTGGCTCCC GTTGGTGCGC GAAACCCC-- GCAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Liphanthus micheneri          AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCGACA C-A----A-T GCTGGCTCCC GTTGGTGCGC GAAACCCCG- -CAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Parapsaenythia serripes       -AACTA-A-G -GA-ACCCAA -AGT-TCGAA CGCTA-GAG- ---ATTCAT- CG--CCAGAG C-AGAATG-C ATAGGCTCCC GCTGGTGCGC GAAGCCCCG- -CAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGC--  
Protandrena mexicanorum       -AACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-C GCTGGCTCCC GTTGGTGCGC GAAACCCC-- GCAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Protandrena verbesinae        AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-C GCTGGCTCCC GTTGGTGCGC GAAACCCC-- GCAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Psaenythia bergii             GGCCCTGA-G GAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCGACA C-A----A-T GCCGGCTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Psaenythia collaris           ---GAAG--A -AA-CCCAAA -AGG-TTCGA CG-GG-GAG- ---ATTCAT- CG--TCGACA C-A----A-T GCCGGCTCCC GTTGGTGCGC GAAACCCCG- -AAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
Pseudopanurgus fraterculus    AAACCTGA-G AAA-CCCAAA -AGT-TCGAA CG-GG-GAG- ---ATTCAT- CG--TCG--A C-A----A-C GCTGGCTCCC GTTGGTGCGC GAAACCCC-- GCAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A A----GGT--  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus sp.               AAACCTGA-G AAA-CCCAAA -AGT-TAGAA CG-AG-GCGC AATGCATAG- CG--TGGAAA C-G----T-C ATAGGCTCCC GTTGGTGCGC AAAAACCCG- -AAAGGGG-- TGTCCGTTGC T--TTT-CC- -GCAAGG--A G----GGT--  
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Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
   ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                  5          15         25         35         45         55         65         75         85         95        105        115        125        135        145       
Protomelliturga turnerae      --AATTGA-G -GA-CCC-AT -AGT-TCGAA CG-GG-GAG- ---ATTCGT- CG--TCC--A C-G----TTT GCTGGCTCCC GTTGGTCT-C GAAACCCCG- -GAAGGAAA- TGTCTGATAC T--TCT-TT- ---AAAG--G A----GGT— 
Protoxaea gloriosa            AAACCCGA-G AAA-CCCAAA -AGA-TCGAA AG-GG-GAG- ---ATTCAT- CG--GCG--A C-G----A-A ACTGGCTCCC GTTGGTGCGC GATATCCC-- ---------- -GTTGGT-AC C--TTC-CC- -----GG--T A----CCAAA  
Oxaea flavescens              AAACCTGA-G AAA-CCCAAA -AGA-TCGAA TG-GG-GAG- ---ATTCAT- CG--GCG--A G-G----A-A ACTGGCTCCC GTTGGTGCGC GATATCCC-- ---------- -GTTG-GTGC C--TTC-GT- -----GG--T A----CCAAA  
 
 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 155        165        175        185        195        205        215        225        235        245        255        265        275        285        295                                 
Ctenocolletes smaragdinus     G-C-GAGGGT ACACCACCTT CGGCGAACGT TCCGGC--GT CGTAGTCGTG CACTTCTCCC TTAGTA--GA ACGTCGCGAC CCGTTGTGTG TCGGTCTACG GCCCG-AGCT TC-T----TG CCTG-TCG-C GTCGCCATCG C-GCG-CACG  
Mydrosoma aterrimum           G-C-GAGGGT ACACCACTTT CGGGGAAAGT T-CAGC--GA CGTAGTCGTG CACTTCTCCC TTAGTA--GA ACGTCGCGAC CCGTTGTGTG TCGGTCTACG GCCTG-AGC- TG-T----TG CCTG-TCG-C GGCGCCTTCG T-ACG-CTCG  
Dufourea mulleri              G-C-GAGGGT ACACCACCTT CGGCGAACGT TCCGGC--GT CGTAGTCGTG CACTTCTCCC TTAGTA--GA ACGTCGCGAC CCGTTGTGTG TCGGTCTACG GCCCG-AGCT TC-T----TG CCTG-TCG-C GTCGCCATCG C-GCG-CACG  
Penapis penai                 A-C-GAGGGT ACACCACCTT CGGCGAACGT TCCGTCC-AG CGTGGTCGTG CACTTCTCCC TTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCTCG-AGT- TG-T----TG CCTG-TCG-C GTCGTC-TCG T-GCG-CACG  
Alocandrena porteri           G-C-GAGGGT ACACCACCTG CGGCGTTTG- TCCGGC--CA CGTAGTCGTG CACTTCTCCC CTAGCA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCCG-AGA- GG-T----TG CCTG-TTT-C GTCGCT-TCG --GCG-CACG  
Ancylandrena larreae          G-C-GAGGGT ACACCACCGA CGGCGAATGT TCCGGC--TA CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-T----CG ACTG-TCT-C GTCGCT-TCG T-GCG-CATG  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena brooksi               G-C-GAGGGT ACACCACCGG CGGCGAATGT TCCGGC--CA CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-T----TG CCTG-TTT-C GTTGCT-CCC CGGAG-CACG  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena nasonii               G-C-GAGGGT ACACCACCGG CGGCGAATGT TCCGGC--CA CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-T----TG CCTG-TTT-C GTTGCT-CCC A-GAG-CACG  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena tegularis             G-C-GAGGGT ACACCACCGA CGGCGAACGT TCCGGC--CG CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-T----TG CCTG-TTT-C GTTGCT-CCC A-GAG-CACG  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena sp.                   G-C-GAGGGT ACACCACCGG CGGCGAATGT TCCGGC--CA CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-T----TG CCTG-TTT-C GTTGCT-CCC A-GAG-CACG  
Megandrena enceliae           G-C-GAGGGT ACGCCACCTG CGGCGAATGT TCCGGC--TA CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG ACCCG-AGC- GG-T----TG CCTG-TTT-C GTCGCT-TCG C-GCG-CACG  
Acamptopoeum priini           A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA CGTAAACGTG CACTTCTCCC CTAGGA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GGATT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Acamptopoeum submetalicum     A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTA-G GCCCG-AGC- GG-TTGAAAG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Arhysosage cactorum           A-C---GGAT GTACGGCCAA CGGCGAACGT TCCTGT--TA CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCTCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG C-GCG-TGCG  
Arhysosage flava              A-C---GGAT GTACGGCCAA CGGCGAACGT TCCTGT--TA CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCTCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG C-GCG-TGCG  
Calliopsis fracta             A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA AGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Calliopsis hirsutula          A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Calliopsis pugionis           A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Callonychium mandibulare      A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA CGTAGGCGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Callonychium petuniae         A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGG--TG CGTAGGCGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Litocalliopsis adesmiae       A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCTTG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
oliella herbsti               A-C---GGAT GTACGGCCAA CGGCGAACGT TCCGGC--TA CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCG-AGC- GG-TT---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Euherbstia excellens          G-C-GAGGGT ACACCACCTT CGGCGAATGT TCCGGC--TG CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCCG-AGC- GG-T----TG CCTG-TTT-C GTCGCT-TCG T-GCG-CACG  
Orphana wagenknechti          G-CG-AGGGT ACACCACCTT CGGCGAATGT TCCGGC--CG CGTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTACG ACCCG-AGC- GG-TT----G CCTG-TCT-G GTCGCT-TCG C-GCG-CACC  
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Melitturga clavicornis        T-C---GGGT TTACGGCCAA CGGCGCAGGT TCCGGC--TA TGTAGACGTG CACTTCTCCT CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GACCG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Meliturgula haematospila      C-C---GGTT TAACGGCCAA CGGCGAACGT TCCGGC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCCG-AGC- GG-T----AG ACCGTTTG-C GTCGCC-TCG T-GCGTTACG  
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi           G-CG-AGGGC ACACCATCTT CGGCGTTTGT TC-GGT--TA CGTAGACGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGTCTAAG GGCTG-AGC- GG-TA--A-G ACCG-TTG-C GTCGCT-TCG T-GCG-CACA  
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus           ATC---GGGC GAACGGCCAA CGGCGAACGT TCCGGT--TC TGTAGATGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCCG-AGC- GG-T----AG ACCG-CTG-C GTCGCC-TTG T-GCG-TACG  
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti         --C-CTGGGT GT----TCAA AAGTG----- --------CT CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCTG-AGC- GG-TA---AG ACCG-TTG-C GTCGCC-TCG T-GCG-TGCG  
Macrotera latior              --C-CTGGGT GT----TCAA AAGTG----- --------CT CGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCTG-AGC- GG-TA---AG ACCG-TTG-C GTCGCC-TCG T-GCG-TGCG  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica           --C-CTGGGT GT----TCAA AAGTG----- --------TT CCTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCTG-AGC- GG-TA---AG ACCG-TTG-C GTCGCC-TTG T-GCG-TGCG  
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis     A-C---GGGC GTACGGCCAA CGGCGAACGT TCCGGC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Anthrenoides pinhalensis      A-C---GGGC GTACGGCCAA CGGCGAACGT TCCGAC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous         A-C---GGGC GTACGGCCAA CGGCGAACGT TCCGGC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Heterosarus nannulus          A-C---GGGC GTACGGCCAA CGGCGAATGT TCCGGC--TA TGTAGACGTG CACTTCTCCT CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Liphanthus micheneri          A-C---GGGC GTACGGCCAA CGGCGAACGT TCCGGC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Parapsaenythia serripes       A-C---GGGC GTACGGCCGG CGGCGAACGT TCCGGC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCCG-GGC- GG-TA---AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Protandrena mexicanorum       A-C---GGGC GTACGGCCAA CGGCGAATGT TCCGGC--TA TGTAGACGTG CACTTCTCCT CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
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Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 155        165        175        185        195        205        215        225        235        245        255        265        275        285        295                                 
Protandrena verbesinae        A-C---GGGC GTACGGCCAA CGGCGAATGT TCCGGC--TA TGTAGACGTG CACTTCTCCT CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Psaenythia bergii             A-C---GGGC GTACGGCCAA CGGCGAACGT TCCGAC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Psaenythia collaris           A-C---GGGC GTACGGCCAA CGGCGAACGT TCCGGC--TA TGTAGACGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Pseudopanurgus fraterculus    A-C---GGGC GTACGGCCAA CGGCGAATGT TCCGGC--TA TGTAGACGTG CACTTCTCCT CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus sp.               A-C---GGGC GTACGGCCAA CGGTGAACGT TCCGGC--TA TGTAGATGTG CACTTCTCCC CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGC- GG-T----AG ACCG-TTG-C GTCGCC-TTG T-GCG-TACG  
Protomelliturga turnerae      A-----GGGC ATACGGCCAA CGGCGAACGT TCCGGCTATA CGGAGATGTG CACTTCTCCT CTAGTA--GG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTG-AGT- GG-TAA--AG ACCG-TTG-C GTCGCC-TCG T-GCG-TACG  
Protoxaea gloriosa            G-CGAGTGGT ACGCCGCCTT CGGCGTTTG- TCCGGC--TG CGTAGTCGTG CACTTCTCCT CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGCCTGAG GGCTG-AGC- GG-T----CG ACTG-CTG-C GTCGCC-TCT G-GCG-TGCA  
Oxaea flavescens              G-C-GAGGGT ACACCGCCTT CGGCGTTTG- TCCGGC--TG CTTAGTCGTG CACTTCTCCC CTAGTA--GA ACGTCGCGAC CCGTTGCGTG TCGGCCTGAG GGCTG-AGC- GG-T----CG ACTG-CTG-C GTCGCC-TCT G-GCG-TGCA  
 
                               
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 305        315        325        335        345        355        365        375        385        395        405        415        425        435       445                                 
Ctenocolletes smaragdinus     C-GTCAGACG TTCGTAA--G CCCGGCCGGC TGCACGACGG TACCCA--GA CGGTATCGGG CCGCAACCAA TC-CATT--T GTCTCAAATG TGTGTGCGTC GGGCCCGCCG CAAGCTCGGA CAGTT----T TACCCGGAGG GT-ACGGAC-  
Mydrosoma aterrimum           C-GGCAGAGG CTCGGTC--G CCTGGCCGGC TGCACGACGG TACTCT--GA CGGTATCGGG CCGCAACCAA TC-CATT--C ---TCGAATG TGTGTGCGTC AGGCTCGCCG CAAGCTCGGA CAGT-----A TACCCGGAGG GT-ACGGAC-  
Dufourea mulleri              C-GTCAGACG TTCGTAA--G CCCGGCCGGC TGCACGACGG TACCCA--GA CGGTATCGGG CCGCAACCAA TC-CATT--T GTCTCAAATG TGTGTGCGTC GGGCCCGCCG CAAGCTCGGA CAGTT----T TACCCGGAGG GT-ACGGAC-  
Penapis penai                 C-GGCAGACG CTCGATC--G CCCGGCCGGC TGCGTGACGG TACTCT--GA CGGTATCGGG CCGCAACCAA TC-CATT--T ---TTGAATG TATGTGCGTC AGGCCCGCCG CAAGCTCGGC CAGT-----T TACCCGG-AG GT-ACGGAC-  
Alocandrena porteri           C-GACAGACC CTCGGTC--G CCTGGCCGGC TGCGCGACGG TACTCT--AA CGGTATCAGG CCGCAACCAA TC-CATT--T ---TCGAATG TGTGTGCGTC AGGCCCGCCG CAAGCCCGGT CAGT-----T TACCCGG-AG GT--CGGAC-  
Ancylandrena larreae          CGGACAGACC CTCGGAC--G CCCGGCCGGC TGCGCGACGG TAGTCA--GA TGGTATCGGG CCGCAACCAA TC-CATT--C ---TCGAATG TATGTGCGTC AGGCCCGCCG CAAGCCCGGT CCAGT---TT TACCCGG-TG GC-ACGGAC-  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena brooksi               C-GACAGACC CTCGGTC--G CCCGGCCGGC TGCGCGACGG TACTCTCGGA CGGTATCGGG CCGCAACCAA TC-CATTCTC ---TCGAATG TGTGTGCGTC AGGCCCGCCG CAAGCCCGGT CAGTT---CT TACCCGG-AG GC-ACGGAC-  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena nasonii               C-GACAGACC CTCGGTC--G CCCGGCCGGC TGCGCGACGG TACTCT--GA CGGTATCGGG CCGCAACCAA TC-CATT--T ---TCGAATG TGCGTGCGTC AGGCCCGCCG CAAGCCCGGT CAGTT---CT TACCCGG-AG GC-ACGGAC-  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena tegularis             C-GACAGACC CTCGGTC--G CCCGGCCGGC TGCGCGACGG TACTCTCTGA CGGTATCGGG CCGCAACCAA TC-CATTC-- ---TCGAATG TGTGTGCGTC AGGCCCGCCG CAAGCCCGGT CAGTT---CT TACCCGG-AG GC-ACGGAC-  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena sp.                   C-GACAGACC CTCGGCC--G CCCGGCCGGC TGCGCGACGG TACTCTGAGA CGGTATCGGG CCGCAACCAA TC-CATTT-- ---TCGAATG TGTGTGCGTC AGGCCCGCCG CAAGCCCGGT CAGTT---CT TACCCGG-AG GC-ACGGAC-  
Megandrena enceliae           A-GACAGACC CTCGGTC--T TCCGGCCGGC TGCGCGACGG TACTCT--GA CGGTATCGGG CCGCAACCAA TC-CATT--C ---TCGAATG TGTGTGCGTC AGGCCCGCCG CAAGCCCGGT CCAGT---TT CACCCGG-AG GT-ACGGAC-  
Acamptopoeum priini           C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATAGGG CCGCAACCAG TCGTTCTTT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGCTTTGTT TGCCCTG-TG GT-ACGGATG  
Acamptopoeum submetalicum     C-GACGGACC CAAGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATAGGG CCGCAACCAG TC-TTCTTT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGCTTTGTT TGCCCTG-TG AT-ACGGATG  
Arhysosage cactorum           C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTAT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGC----TT TGCCCTG-TG GT-ACGGATG  
Arhysosage flava              C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTAT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGC----TT TGCCCTG-TG GT-ACGGATG  
Calliopsis fracta             C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTTC-AGA TGGTATTGGG CCGCAACCAG TC-TTCTT-T ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGCTTTGTT TGCCCTG-TG GT-ACGGATG  
Calliopsis hirsutula          C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTTT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGCTTTGTT TGCCCTG-TG GT-ACGGATG  
Calliopsis pugionis           C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTCAT ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGCTTTGTT TGCCCTG-TG GT-ACGGATG  
Callonychium mandibulare      C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTTC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTTT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAG-----TT TGCCCTG-TG GT-ACGGATG  
Callonychium petuniae         C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTAT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAG-----TT TGCCCTG-TG GT-ACGGATG  
Litocalliopsis adesmiae       C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTTC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTTT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGCTTTGTT TGCCCTG-TG GT-ACGGATG  
oliella herbsti               C-GACGGACC CTCGGTG--A CCCGACCGGC TGCGCGACGG TGTTCC-AGA TGGTATCGGG CCGCAACCAG TC-TTCTAT- ---TCGAACG ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAGCTTTGTT TGCCCTG-TG GT-ACGGATG  
Euherbstia excellens          C-GACAGACC CTCGGTC--G CCCGGCCGGC TGCGCGACGG TACTCT--GA CGGTATCGGG CCGCAACCAA TC-CATT--C ---TCGAATG TGTGTGCGTC AGGCCCGCCG CAAGCTCGGT CAGTT----T CACCCGG-AG GT-ACGGACC  
Orphana wagenknechti          A-GATAGACC CTCGGAC--T CCTGACCGGC TGCGTGACGG TACT-CT-GA CGGTATCGGG CCGCAACCAA TC---CATTC TC---GAATG TCTGTGCGTC AGGCCCGCCG CAAGCTCGGT CAGTTTA--- -ACCCGG-AG GT-ACGGAG-  
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Melitturga clavicornis        C-GACGGACC CTCGGTT--T CCCGACCGGC TGCGCGACGG TATTGT-AGA CGGTATCGGG CCGCAAC-AG TC-TT----- ---TCGATC- ---GTGCGTC AGGCCCGCCG CAAGCTCGGT CAG------T TGCCCTG-TG GT-ACGGATG  
Meliturgula haematospila      C-GACGGACC CTTGGTATTT CCCGACCGGC TGCGCGACGG TATTCT-AGA CGGTATCGGG CCGCAAC-AG TC-TT----- ---TCGAATT ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAGC-----T TGCCCTG-TG GT-ACGGATG  
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi           C-GACGGACC CTCGGTT--G CCTGACCGGC TGCGCGACGG TATTAMA-GA CGGTATCGGG CCGCAGC-AG TC---CTTTC TTT-TGAATT TCTGTGCGTC GGGCCCGCCG CAAGCTCGGT CAGTT----- -GCCTTG-TG AT-ACGGAT-  
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus           C-GACGGACC CTCGGTT--T CCCGACCGGC TGCGCGACGG TATTCT-AGA CGGTATCGGG CCGCAAC-AG TC-TT----- ---TCGAATG T--GTGCGTC AGGCCCGCCG CAAGCTCGAT CAGT-----T TGCCTTGTTG GT-ACGGATG  
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti         C-GACGGACC CTCGGTG--T CCCGACCGGC TGCGCGACGG TATTTTAAGA CGGTATCGGG CCGCAGC-AG TC-T------ ---TCGAAC- ---GTGCGTC GGGCCCTCCG CAAGCTCGGT CAG-----TT TGCCCTG-TG GT-ACGGATG  
Macrotera latior              C-GACGGACC CTCGGTG--T CCCGACCGGC TGCGCGACGG TATTTTAAGA CGGTATCGGG CCGCAGC-AG TC-T------ ---TCGAAC- ---GTGCGTC GGGCCCTCCG CAAGCTCGGT CAGT-----T TGCCCTG-TG GT-ACGGATG  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica           C-GACGGACC CTCGGGTGGT CCTGACCGGC TGCGCGACGG TATTTG-AAA CGGTATTGGG CCGCAAC-AG TC-T------ ---TCGAAC- ---GTGCGTC GGGCCCTCCG CAAGCTCGGT CAGT-----T TGCCCTG-TG GTAACGGATG  
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
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Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 305        315        325        335        345        355        365        375        385       395        405        415        425        435        445                                 
Anthrenoides meridionalis     C-GACGGACC CTCGGTT--G CCCGACCGGC TGCGCGACGG TATTGA-TGA CGGTATCGGG CCGCAACC-- ---------- -------AC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TT CGCCCTG-TG GT-ACGGATG  
Anthrenoides pinhalensis      C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGCGACGG TATTGA-TGA CGGTATCGGG CCGCAACC-- ---------- -------AT- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TT CGCCCTG-TG GT-ACGGATG  
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous         C-GACGGACC CTCGGTT--T CCCGACCGGC TGCGCGACGG TATTGA-AGA CGGTATCGGG CCGCAACCAG TC-TTATTC- ---TCGAAC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TT CGCCCTG-TG GT-ACGGATG  
Heterosarus nannulus          C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGCGACGG TATCGT-AGA CGGTATTGGG CCGCAACC-- ---------- -------AC- ---GTGCGTC AGGCCCTCCG CAAGCTCGAT CAG------T CGCCCTG-TG GT-ACGGATG  
Liphanthus micheneri          C-GACGGACC CTCGGTT--G CCCGACCGGC TGCGCGACGG TATTGA-AGA CGGTATCGGG CCGCAACCAG TC-TTATTC- ---TCGAAC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TT TGCCCTG-TG GT-ACGGATG  
Parapsaenythia serripes       C-GACGGACC CTCGGTT--T CCCGACCGGC -GCGCGACGG TAGGAA-AGA CGGTATAGGG TCGCA-CCAG TC-TTATTC- ---TCGAAC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TC TGCCCTG-TG GT-ACGGATG  
Protandrena mexicanorum       C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGCGACGG TATTGC-AGA CGGTATTGGG CCGCAACCAG TC-TTTATTG ---TCGAAC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAG CAG------T TGCCCTG-TG GT-ACGGATG  
Protandrena verbesinae        C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGCGACGG TATTGT-AGA CGGTATTGGG CCGCAACCAG TC-TTATT-A ---TCGAAC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAG CAG------T CGCCCTG-TG GT-ACGGATG  
Psaenythia bergii             C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGCGACGG TATTGA-AGA CGGTATCGGG CCGCAACC-- ---------- -------AT- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TT CGCCCTG-TG GT-ACGGATG  
Psaenythia collaris           C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGCGACGG TATTGA-AGA CGGTATCGGG CCGCAACC-- ---------- -------AT- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TT CGCCCTG-TG GT-ACGGATG  
Pseudopanurgus fraterculus    C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGTGACGG TATTGT-AGA CGGTATTGGG CCGCAACCAG TC-TTC---- ---TCGAAC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG------T TGCCCTG-TG GT-ACGGATG  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus sp.               C-GACGGACC CTCGGTT--T CCCGACCGGC TGCGCGACGG TATTGA-AGA CGGTATCGGG CCGCAACCAG TC-TTATTC- ---TCGAAC- ---GTGCGTC AGGCCCGCCG CAAGCTCGAT CAG-----TT CGCCCTG-TG GT-ACGGATG  
Protomelliturga turnerae      C-GACGGACC CTCGGTG--G CCCGACCGGC TGCGCGACGG TATTGA-AGA CGGTATCGGG TCGCAACA-- ---------- ----CGAGC- ---GTGCGTC AGGTCCGCCG CAAGCTGGTT CAG------T TGCCCTGTTG GT-ACGGATG  
Protoxaea gloriosa            C-GGCAGACC CTCGGAA--G CCTGGCCGGC TGCGCGACGG TACTCT--GA CGGTATCGGG CCGCAACCAA TC-CATTT-- ---TCGAATG TGCGTGCGTC GGGCCCGTCG CAAGTTCGGT CAG-----TT TACCCGG-AG GT-ACGGAC-  
Oxaea flavescens              C-GGCAGACC CTCGGAA--G CCTGGCCGGC TGCGCGACGG TACTCT--GA CGGTATCGGG CCGCAACCAA TC-CATT--T ---TCGAATG TGTGTGCGTC GGGCCCGCCG CAAGTTCGGT CAGT-----T TACCCGG-AG GT-ACGGAC-  
 
                               
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 455        465        475        485        495        505        515        525        535        545        555        565        575        585        595                                 
Ctenocolletes smaragdinus     CTG-G--TGC CGGCCCCGGG CCTGTCCAGC TGTTGGCAGG CGGTG-TCCT TGGACT-GGC C---AAGCTT CKAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Mydrosoma aterrimum           CTG-G--TGC CGGCCCCGGG CCTGGCCAGC TGTTGGCAGG CGATG-TCCT TGGATT-GGC C---AAGCTT TGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Dufourea mulleri              CTG-G--TGC CGGCCCCGGG CCTGTCCAGC TGTTGGCAGG CGGTG-TCCT TGGACT-GGC C---AAGCTT CKAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Penapis penai                 CTG-G--TGC CGCCCCCGGG CCTGGCCAGC TGTTGGCAGG CGGTG-TCCT TGGACT-GGC C---AAGATT CGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Alocandrena porteri           CCG-G--TGC CGTCCCCGGG CCTGTCCAGC TGGTAGCAGG CGGTG-TCCT TGGACT-GGT C---AAGCTA TGAATTACCG GTCGGCGACG CTATTGATTT GGGCACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Ancylandrena larreae          ATGTG--TGC CGTCCCCGGG CCTGGCCAGC TGTTAGCCGG CGGTG-TCCT CGGACT-GGC C---AAGACT CGAAATACCT GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGAAG TCTAACATGT  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena brooksi               CTG-G--TGC CGTCCCCGGG CCTGGCCAGC TGTTAGCAGG CGGTG-TCCT TGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena nasonii               CTG-G--TGC CGTCCCCGGG CCTGGCCAGC TGTTAGCAGG CGGTG-TCCT TGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena tegularis             CTG-G--TGC CGTCCCCGGG CCTGGCCAGC TGTTAGCAGG CGGTG-TCCT TGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena sp.                   CTA-G--TGC CGTCCCCGGG CCTGGCCAGC TGTTAGCAGG CGGTG-TCCT TGGACTGGGC CGCCAAGCTT CGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Megandrena enceliae           CTGTG--TGC CGTCCCCGGG CCTGGCCAGC TGTTAGCAGG CGGTG-ACCT CAGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Acamptopoeum priini           TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGGCCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Acamptopoeum submetalicum     TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Arhysosage cactorum           TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Arhysosage flava              TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Calliopsis fracta             TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Calliopsis hirsutula          TCT-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Calliopsis pugionis           TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Callonychium mandibulare      TTC-T--TCC CGTTCACGGG CCTGGTCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Callonychium petuniae         TTC-T--TCC CGTTCACGGG CCTGGTCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Litocalliopsis adesmiae       TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTTTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
oliella herbsti               TTC-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGAG-CCCT CGGACT-GGC C---AAGCTT TGAATTACCT GTCGGCGGCG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Euherbstia excellens          CTA-G--TGC CGTCCACGGG CCTGGCCAGC TGTTAGCAGG CGGTG-TCCT CGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTACTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Orphana wagenknechti          CTA--GT-GC CGTCCCCGGG CCTGGCCAGC TGTTAGCAGG CGGTG-TCCT CGGACT-GGC C---AAGCTT CGAATTACCG GTCAGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Melitturga clavicornis        TTA-T--TCC CGTTCACGGG CCTGGCCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Meliturgula haematospila      ATA-T--TCC CGTTCACGGG CCTGGTCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi           TTA--T---C CGTTCACGGG CCTGGCCAGC TGTTGGCAGG CGGTG-TCCT CGGACT-GGC C---AAGCTT TGGAATACCG GTCGGCGACG CTACTGCTTT GGGCACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus           ATA-T--TCC CGTTCGCGGG CCTGGTCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  



 129 

Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 455        465        475        485        495       505        515        525        535        545        555        565        575        585        595                                 
Macrotera echinocacti         ATA-T--TCC CGTTCGCGGG CCTGGCCAGC TGTTAGCAGG AGGTG-TCCT CAGACT-GGC C---AAGCTT TGAATTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Macrotera latior              ATA-T--TCC CGTTCGCGGG CCTGGCCAGC TGTTAGCAGG AGGTG-TCCT CAGACT-GGC C---AAGCTT TGAATTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica           CTG-TGGTCC CGTTCCCGGG CCTGGCCAGC TGTTAGCCGG AGGTGTCCCT CTGACT-GGC C---AAGCTC TGTATTACCG GTTGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis     ATA-T--TCC CGTTCGCGGG CCTGGTCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAACTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Anthrenoides pinhalensis      ATA-T--TCC CGTTCGCGGG CCTGGTCAGC TGTTAGCAGG CGGTG-TCCT CGGACT-GGC C---AAGCTT CGAACTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous         ATA-T--TCC CGTTCACGGG CCTGGTCAGC TGTTAGCTGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAACTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Heterosarus nannulus          -TA-T--TCC CGTCCACGGG CCTGCTCAGC TGTTAGCAGG RGGTG-CCCT CGGACT-GGC C---AAGCTT TAAAATACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Liphanthus micheneri          ATA-T--TCC CGTTCGCGGG CCTGGTCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAACTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Parapsaenythia serripes       TTA-T--TCC CGTTCGCGGG CCTGGTCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTA CGAAATACCG GTCTGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Protandrena mexicanorum       ATA-T--TCC CGTTCACGGG CCTGCTCAGC TGTTAGCAGG AGGTG-CCCT CGGACT-GGC C---AAGCTT TAAAATACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Protandrena verbesinae        ATA-T--TCC CGTTCACGGG CCTGCTCAGC TGTTAGCAGG AGGTG-CCCT CGGACT-GGC C---AAGCTT TAAAATACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Psaenythia bergii             ATA-T--TCC CGTTCGCGGG CCTGGTCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAACTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Psaenythia collaris           ATA-T--TCC CGTTCGCGGG CCTGGTCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAACTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Pseudopanurgus fraterculus    ATA-T--TCC CGTTCACGGG CCTGCTCAGC TGTTAGCAGG AGGTG-TCCT CGGACT-GGC C---AAGCTT TGAAATACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus sp.               ATA-T--TCC CGTTCACGGG CCTGGTCAGC TGTTAGCTGG CGGTG-CCCT CGGACT-GGC C---AAGCTT CGAACTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG CCTAACATGT  
Protomelliturga turnerae      GTA-T--TTC CGTTCACGGG CCTGATCAGC TGTTAGCAGG CGGTG-CCCT CGGACT-GGC C---AAATTT CGAATTACCG GTTTGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGAAG CCTAACATGT  
Protoxaea gloriosa            CTG-G--TGC CGTCCCCGGG CCTGGCCAGC TGTTGGCAGA CGGTG-TCCT CGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC GGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
Oxaea flavescens              CTG-G--TGC CGTCCCCGGG CCTGGCCAGC TGTTGGCAGG CGGTG-TCCT CGGACT-GGC C---AAGCTT CGAATTACCG GTCGGCGACG CTATTGCTTT GGGTACTCTC AGGACCCGTC TTGAAACACG GACCAAGGAG TCTAACATGT  
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Ctenocolletes smaragdinus     GCGCGAGTCA TTGGGA-T-- TTATAAACCT AAAGGCGGAA TG-AAAGTGA AGGTTGGCCT TAGCGTCGAC C-GAGGGAGG ATGG--GCCG CGTTACGA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Mydrosoma aterrimum           GCGCGAGTCA TTGGGA-C-- ATGTAAACCT AAAGGCACAA TG-AAAGTGA AGGTCGGCCT TAGCGTCGAC C-AAGGGAGG ATGG--GCCG -GTTACG--T C-CGGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Dufourea mulleri              GCGCGAGTCA TTGGGA-T-- TTATAAACCT AAAGGCGGAA TG-AAAGTGA AGGTTGGCCT TAGCGTCGAC C-GAGGGAGG ATGG--GCCG CGTTACGA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Penapis penai                 GCGCGAGTCA TTGGGA-T-- ACATAAACCT AAAGGCGCAA TG-AAAGTGA AGGTCGGCCT CTGCGTCGAC A-GAGGGAGG ATGG--GCCG CGTTATGA-T G-CGGCCTCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Alocandrena porteri           GCGCAAGTCA TTGGGA-CAA AAATAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGACCT TTGCGTCGAC C-AAGGGAAG ATGG--GCCG CGTTTGTA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Ancylandrena larreae          GCGCGAGTCA TTGGGA-A-- AAAGAAACCT AAAGGCGCAA TG-AAAGTGA AAGTCGTCCT TTGCGTCGAC C-AAGGGAGG ATGG--GCCG CGTCACGA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAG  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena brooksi               GCGCGAGTCA TTGGGAGG-- AAAGAAACCT AAAGGCGGAA TG-AAAGTGA AGGTCGACCT TGGCGTCGAC C-GAGGGAGG ATCG--GCCG CGTTACGA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT CGCGA--GAA  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena nasonii               GCGCGAGTCA TTGGGA-G-- AATGAAACCT AAAGGCGGAA TG-AAAGTGA AGGTCGACCT TTGCGTCGAC C-GAGGGAGG ATCG--GCCG CGTTACGA-T G-CGGCCTCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena tegularis             GCGCGAGTCA TTGGGAGG-- AAAGAAACCT AAAGGCGGAA TG-AAAGTGA AGGTCGACCT TTGCGTCGAC C-GAGGGAGG ATCG--GCCG CGTTACGA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena sp.                   GCGCGAGTCA TTGGGA-G-- AAAGAAACCT AAAGGCGGAA TG-AAAGTGA AGGTCGACCT ATGCGTCGAC C-GAGGGAGG ATCG--GCCG CGTTACGA-T G-CGGCCTCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Megandrena enceliae           GCGCGAGTCA TTGGGA-T-- AAAGAAACCT AAAGGCGGAA TG-AAAGTGA AGGTCGACCT TTGCGTCGAC C-GAGGGAGG ATGG--GCCG CGTTACGA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAA TCCGA--GAA  
Acamptopoeum priini           GCGCGAGTCA TTGGGA-T-- GAGTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CTGCGTCGGC C-GAGGGAG- --GCTTGCAC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCAT-- ---GCTTGTA  
Acamptopoeum submetalicum     GCGCGAGTCA TTGGGA-T-- GAGTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CTGCGTCGGC C-GAGGGAGG ATGG--GCGC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT ---GC--GAG  
Arhysosage cactorum           GCGCGAGTCA TTGAGA-T-- GAGTAAACTT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CCGCGTCCGC C-GAGGGAGG ATGG--GCGC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Arhysosage flava              GCGCGAGTCA TTGAGA-T-- GAGTAAACTT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CCGCGTCGGC C-GAGGGAGG ATGG--GCGC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Calliopsis fracta             GCGCGAGTCA TTGGGA-T-- GAGTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGGC C-GAGGGAGG ATGG--GCGC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Calliopsis hirsutula          GCGCGAGTCA TTGGGA-T-- GAGTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CCGCGTCGGC C-GAGGGAGG ATGG--GCGC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Calliopsis pugionis           GCGCGAGTCA TTGGGA-T-- GAGTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CTGCGTCGGC C-GAGGGAGG ATGG--GCGC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Callonychium mandibulare      GCGCGAGTCA TTGGGA-T-- TAGTAAACCT AAAGGCGAAA TGAAAAGTGA AGGTCGTCCA TCGCGTCGGC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCGTC TCATTCTCTT TGCGA--AAA  
Callonychium petuniae         GCGCGAGTCA TTGGGA-T-- TAGTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCA TCGCGTCGGC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Litocalliopsis adesmiae       GCGCGAGTCA TTGGGA-T-- GAGTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CTGCGTCGGC C-GAGGGAGG ATGG--GCGC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
oliella herbsti               GCGCGAGTCA TTGGGA-T-- GAGTAATCCT AAAGGCGAAA T--AAAGTGA AGGTCGTCCT TAGCGTCGGC C-GAGGGAG- --GT--ACAC TGC----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCA- TGCGA--GAA  
Euherbstia excellens          GCGCGAGTCA TTGGGA---- CCATAAACCT AAAGGCGGAA TG-AAAGTGA AAGTCGACCT TTGCGTCGAT C-GAGGGAGG ATGG--GCCG CGTCACGA-T G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAA TGCGA--GAA  
Orphana wagenknechti          GCGCGAGTCA TTGGGACC-- A--TAAACCT AAAGGCGGAA TG-AAAGTGA AAATCGACCT TTGCGTTGAT C-GAGGGAGG ATGG--GCCG CGTT-ACGAT G-CGGCCCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAA TTCGA--GAA  
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Melitturga clavicornis        GCGCGAGTCA TTGGGA-C-- GAATAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCTTCCT CTGTGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Meliturgula haematospila      GCGCAAGTCA TTGGGA-T-- GAATAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT CCGCGTCGGC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi           ACGCGAGTCA TTGGGACG-- A-GTAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TCGCGTCGAC C-TAGGGAGG ATGG--GCCC TGTA-AAG-- ---GGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
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Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
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Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus           GCGCGAGTCA TTGGGA-C-- GAATAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCC- ATGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT--ATA-T A-GTGCTCCG CACTCCTGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti         GCGCGAGTCA TTGGGA-T-- GAGCAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGC----AAT ATGTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Macrotera latior              GCGCGAGTCA TTGGGA-T-- GAGCAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGC----A-A ATGTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica           GCGCGAGTCA TTGGGA-T-- AAGCAAACCT AAAGGCGAAA TG-AAAGTGA ATGTCGTCCT TTGCGTCGAC CTGAGGGAGG ATGG--GCGC TGC----ACA A-GTGCTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis     ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTTCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Anthrenoides pinhalensis      ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous         ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Heterosarus nannulus          ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC A-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---CTCTCAT TGCGA--GAA  
Liphanthus micheneri          ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCGT TGCGA--GAG  
Parapsaenythia serripes       ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGACCT TCGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Protandrena mexicanorum       ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Protandrena verbesinae        ACGCGAGTCA TTGGGATT-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Psaenythia bergii             ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----G-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAC TACGA--GAA  
Psaenythia collaris           ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----G-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAA TGCGA--GAA  
Pseudopanurgus fraterculus    ACGCGAGTCA TTGGGA-T-- GTATAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus sp.               ACGCGAGTCA TTGGGA-T-- GTACAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Protomelliturga turnerae      ACGCGAGTCA TTGGGA-T-- GAATAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-AAGGGAGG ATGG--GCGC TGT----A-A A-GTGCTCCG CACTCTCGGG GCGTCACG-- ---TTCTCAT TGCGA--GAA  
Protoxaea gloriosa            GCGCGAGTCA TTGGGC-T-- CGATAAACCT AAAGGCGAAA TG-AAAGTGA AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GTCG CGTTACTA-T G-CGACTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
Oxaea flavescens              GCGCGAGTCA TTGGGC-T-- CGATAAACCT AAAGGCGAAA TG-AAAGTGG AGGTCGTCCT TTGCGTCGAC C-GAGGGAGG ATGG--GTCG CGTTACTA-T G-CGACTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA  
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                                 755        765        775       785        795        805        815        825        835        845        855        865        875        885        895                                 
Ctenocolletes smaragdinus     -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTA AAGAACGTAT CTGTTAAAGA CTTGCGTCGC GGTTATGTAG CTGGTGACTC A-AAGAA--C AATCCA-CCT AAAGGTGCTG CTGATTTTAC TGCACAGGTC  
Mydrosoma aterrimum           -GAGGCGCAC CCAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTT AAAAACGTAT CTGTCAAAGA TTTGCGTCGT GGTTATGTAG CTGGAGACAC T-AAGAA--C AATCCA-CCT AAAGGTGCTG CTGATTTCAC TGCACAGGTA  
Dufourea mulleri              -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTTAATGTG AAGAACGTAT CTGTCAAAGA ATTGCGTCGT GGTTATGTAG CTGGTGATTC A-AAGAA--C AATCCA-CCT AAAGGCGCAG CTGATTTTAC TGCACAGGTA  
Penapis penai                 -GAGGCGCAC CCAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTTAACGTC AAGAACGTGT CTGTCAAAGA ATTACGTCGT GGTTATGTAG CTGGTGATTC A-AAGAA--T AACCCA-CCT AAGGGTGCTG CTGATTTCAC TGCACAAGTA  
Alocandrena porteri           -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTGT CTGTCAAGGA GTTGAGACGT GGTTACGTAG CTGGAGACTC T-AAGAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Ancylandrena larreae          -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAG-- ---------- --------AT CTGTCAAGGA GTTGAGACGT GGTTACGTAG CAGGAGACTC T-AAGAA--C AATCCA-CCT AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- --------GT CTGTGAAGGA GCTGAGACGT GGTTACGTAG CGGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena brooksi               -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTAT CTGTGAAAGA GTTGAGACGT GGTTACGTAG CAGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- --------AT CTGTGAAGGA GTTGAGACGT GGTTATGTAG CAGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena nasonii               -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAG-- ---------- --------AT CTGTGAAGGA GTTGAGACGT GGTTACGTAG CGGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- --------AT CTGTGAAGGA GTTGAGACGT GGTTACGTAG CAGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- --------AT YTGTTAAGRA GTTGAGACGT GGTTACGTAG CGGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena tegularis             -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGA-TG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- --------AT CTGTGAAGGA GTTGAGACGT GGTTACGTAG CGGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- --------GT CTGTGAAGGA GTTGAGACGT GGTTACGTAG CAGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- --------AT CTGTGAAGGA GTTGAGACGT GGTTACGTAG CAGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Andrena sp.                   AGAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAA-T-G TTTCAACGTT AAGAACGTAT CTGTGAAGGA GTTGAGACGT GGTTACGTAG CGGGAGACTC T-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCGCAGGTG  
Megandrena enceliae           -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTAT CTGTCAAGGA GTTGAGACGT GGTTACGTAG CAGGAGACTC T-AAGAA--C AATCCA-CCT AAGGGCGCTG CTGATTTCAC TGCACAGGTG  
Acamptopoeum priini           -GAGTGACA- ---GAGCGTC ---GTCCGAA ----AAAGTG GTTCAACGTG AAGAACGTGT CTGTTAAAGA GCTGAGACGT GGTTACGTAG CTGGAGACTC CAAAAAA--C AACCCACCCC AAGGGTGCTG CTGATTTCAC CGCACAGGTG  
Acamptopoeum submetalicum     -AGAGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTG AAGAACGTGT CTGTCAAAGA GTTGAGACGT GGTTACGTAG CTGGAGACTC C-AAAAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC CGCACAGGTG  
Arhysosage cactorum           -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTA AAGAACGTGT CTGTCAAAGA ATTGAGACGT GGTTATGTAG CTGGAGATTC C-AAAAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC CGCACAGGTA  
Arhysosage flava              -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTA AAGAACGTGT CTGTCAAAGA ATTGAGACGT GGTTATGTAG CTGGAGATTC C-AAAAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC CGCACAGGTA  
Calliopsis fracta             -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTG AAGAACGTGT CTGTCAAAGA GTTGAGACGT GGTTACGTAG CTGGAGACTC C-AAAAA--C AACCCA-CCC AAGGGTGCCG CTGATTTCAC CGCACAGGTA  
Calliopsis hirsutula          -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAAGG TTTCAACGTG AAGAACGTGT CTGTCAAAGA GTTGAGACGT GGTTACGTAG CTGGAGACTC C-AAAAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC CGCACAGGTA  
Calliopsis pugionis           -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTA AAGAACGTGT CTGTCAAAGA GTTGAGACGT GGATACGTAG CTGGAGACTC C-AAAAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC CGCACAGGTA  
Callonychium mandibulare      -GA-GCGCAT C--AGCCAAA CAAA------ --------GT CTCAAGTGTA AAGAAGGTAT ATGTCAAAGA AGTCAGAATT GGTGAAATAG CTGGAGACTC A-AAAAAACA AACCCA-CCC AAGGGTGCTG CTGATTTCAC CGCACAGGTA  
Callonychium petuniae         -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTA AAGAACGTAT CTGTCAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC C-AAAAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC CGCACAGGTA  
Litocalliopsis adesmiae       -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
oliella herbsti               -GA-GTGCAC TTAGGCCGCA CCGACTGAAA GCC-----GG TTTCAACGTG AAGAACGTGT CTGTCAAAGA ATTGAGACGT GGTTACGTAG CTGGAGACTC C-AAAAA--C AACCCA-CCT AAGGGTGCTG CTGATTTCAC CGCACAGGTA  
Euherbstia excellens          -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Orphana wagenknechti          -GAGGCGCAC CCAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTAT CTGTCAAGGA GTTGAGACGT GGTTACGTAG CCGGAGACTC T-AAGAA--C AATCCG-CCT AAGGGTGCTG CTGATTTCAC TGCTCAGGTA  
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Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
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Melitturga albescens          ---------- ---------- ---------- --------GG TTTCAACGTC AAGAACGTGT CCGTCAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTG CTGATTTTAC TGCTCAGGTG  
Melitturga clavicornis        -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTA AAGAACGTGT CCGTCAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTG CTGATTTTAC TGCTCAGGTG  
Meliturgula haematospila      -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTT AAGAACGTTT CTGTTAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCT AAGGGTGCTG CTGATTTCAC TGCTCAGGTA  
Meliturgula scriptifrons      ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTTT CTGTTAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AATCCA-CCT AAGGGTGCTG CTGATTTCAC TGCTCAGGTA  
Neffapis longilingua          ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGT CCGTCAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AATCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTA  
Nolanomelissa toroi           -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTC AAGAACGTGT CTGTCAAAGA ATTGAGACGT GGTTATGTAG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTG CTGATTTCAC TGCACAGGTG  
Camptopoeum negevense         ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGT CTGTTAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCT AAGGGTGCTG CTGATTTCAC TGCTCAGGTA  
Camptopoeum frontale          ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGT CTGTTAAAGA GTTAAGACGT GGTTACGTCG CTGGAGACTC C-AAGAA--C AACCCG-CCT AAGGGTGCTG CTGATTTCAC TGCTCAGGTG  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- --------GT CTGTTAAGGA ATTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGAGCCG CCGATTTCAC TGCTCAGGTG  
Panurgus calcaratus           -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTT AAGAACGTGT CTGTGAAAGA ATTGAGACGT GGTTACGTGG CTGGAGACTC G-AAGAA--C AACCCA-CCT AGGGGTGCTG CTGATTTCAC TGCTCAGGTA  
Plesiopanurgus zizus          ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGT CTGTCAAAGA GTTGAGACGT GGTTACGTAG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTG CTGACTTCAC TGCTCAGGTA  
Panurginus albopilosus        ---------- ---------- ---------- --------GG TTTTAACGTT AAGAACGTGT CTGTTAAGGA ATTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGAGCCG CCGATTTCAC TGCTCAGGTA  
Panurginus occidentalis       ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGT CTGTTAAGGA ATTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGAGCCG CCGATTTCAC TGCTCAGGTA  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- --GAACGTGT CTGTTAAGGA ATTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGAGCCG CCGATTTCAC TGCTCAGGTA  
Macrotera echinocacti         -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCGAAGGGTG GTTCAACGTT AAGAACGTCT CAGTAAAAGA ATTAAGACGT GGTTACGTAG CTGGAGACTC G-AAGAA--C AACCCACCCC AGAGGTGCTG CTGACTTCAC TGCTCAGGTA  
Macrotera latior              -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTCAACGTT AAGAACGTCT CAGTCAAAGA ATTAAGACGT GGTTACGTGG CTGGAGACTC G-AAGAA--C AACCCA-CCC AGAGGTGCTG CTGACTTCAC TGCTCAGGTA  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- --------CT CCGTCAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC G-AAGAA--C AACCCA-CCC AGAGGTGCTG CTGACTTCAC TGCTCAGGTA  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- --------GT CCGTCAAAGA GTTGAGACGT GGTTACGTAG CTGGAGACTC G-AAGAA--C AACCCA-CCC AGGGGTGCTG CTGACTTCAC TGCTCAGGTG  
Perdita californica           -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAGGG TTTTAACGTT AAGAACGTGT CCGTGAAAGA GTTGAGACGC GGTTACGTGG CTGGAGACTC G-AAGAA--C AACCCA-CCC AGGGGTGCTG CTGACTTCAC TGCTCAGGCA  
Perdita halictoides           ---------- ---------- ---------- --------GG TTTCAATGTT AAGAACGTGT CCGTCAAAGA GTTGAGACGT GGTTACGTGG CTGGAGACTC G-AAGAA--C AACCCA-CCT AGGGGCGCTG CTGACTTCAC TGCTCAGGTA  
Perdita trisignata            ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGT CCGTCAAAGA GTTGAGACGT GGTTACGTGG CTGGAGAYTC G-AAGAA--C AACCCA-CCC AGGGGTGCTG CTGACTTCAC TGCTCAGGTA  
Anthrenoides meridionalis     -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTGG CTGTCAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC C-AAGAA--C AACCCT-CCC AAGGGTGCTT CTGACTTCAC TGCACAGGTA  
Anthrenoides pinhalensis      -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTGG CTGTTAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTT CTGACTTCAC TGCACAGGTA  
Austropanurgus punctatus      ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGG CTGTCAAAGA ATTGCGACGT GGTTACGTCG CTGGAGACTC G-AAGAA--C AACCCG-CCC AAGGGTGCTT CCGACTTCAC TGCACAAGTA  
Cephalurgus anomalous         -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTGG CTGTTAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTT CTGACTTCAC TGCACAGGTA  
Heterosarus nannulus          -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus micheneri          -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG TTTCAACGTT AAGAACGTGG CTGTCAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTT CTGACTTCAC TGCACAGGTA  
Parapsaenythia serripes       -GAGGCGCAC CTCGAGCGTA CACGTTGGGA CCCGAAAG-G TTTCAACGTT AAGAACGTAT CTGTCAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC C-AAAAA--C AACCCA-CCC AAGGGTGCTT CTGACTTCAC TGCGCAGGTA  
Protandrena mexicanorum       -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae        -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii             -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAA-GG TTTCAACGTT AAGAACGTAG CTGTCAAAGA GTTGAGACGT GGTTACGTCG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTT CTGACTTCAC CGCACAGGTA  
Psaenythia collaris           -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAGGG CTTCAACGTT AAGAACGTAG CTGTCAAAGA GTTGAGACGT GGTTACGTCG CTGGAGACTC C-AAGAA--C AACCCA-CCT AAGGGTGCTT CTGACTTCAC TGCACAGGTA  
Pseudopanurgus fraterculus    -GAGGCGCAC CTAGAGCGTA CACGTTGGTA CCCGAAAG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- --------GG CTGTCAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC G-AAGAA--C AACCCA-CCC AAGGGAGCTT CTGACTTCAC TGCACAGGTA  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- --------GG CTGTCAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC G-AAGAA--C AACCCA-CCC AAGGGAGCTT CTGACTTCAC TGCACAGGTA  
Pterosarus andrenoides        ---------- ---------- ---------- --------GG TTTCAACGTT AAGAACGTGG CTGTCAAAGA ATTGAGACGT GGTTACGTCG CTGGAGACTC G-AAGAA--C AACCCA-CCC AAGGGAGCTT CTGACTTCAC TGCACAGGTA  
Rhophitulus sp.               -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAG-- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protomelliturga turnerae      -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAG-GG TTTCAACGTA AAGAACGTAT CTGTCAAAGA ATTGAGACGT GGTTACGTGG CTGGAGACTC C-AAGAA--C AACCCA-CCC AAGGGTGCTT CTGACTTCAT TGCACAGGTA  
Protoxaea gloriosa            -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAT--- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens              -GAGGCGCAC CTAGAGCGTA CACGTTGGGA CCCGAAAG-- ---------- --------GC CTATCAAAGA ATTGAGACGT GGTTACGTAG CTGGTGATTC A-AAGAA--C AACCCA-CCT AGGGGTGCTG CTGACTTCAC TGCACAGGTA  
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Ctenocolletes smaragdinus     CAGGTAATCG TGCTGAACCA TCCAGGTCAA ATCAGCAGCG GATATACCCC AGTATTGGAT TGTCATACTG CTCATATTGC GTGTAAATTT GCTGAAATTA AGGAAAAATG CGACCGTCGT ACTGGAAAAA TCACCGAAGA AAACCCAAGC  
Mydrosoma aterrimum           CAGGTAATCG TGCTGAACCA TCCAGGTCAA ATCAGCAATG GATACACGCC AGTGTTGGAT TGTCACACTG CTCATATCGC GTGTAAATTC GCTGAAATCC AGGAGAAATG CGATCGTCGT TCTGGAAAGA CCACCGAAAC AAATCCAAGA  
Dufourea mulleri              TAGGTTATCG TGCTGAACCA TCCAGGTCAA ATTAGCAATG GGTACACTCC CGTGTTGGAT TGTCACACTG CTCACATTGC TTGTAAATTC CTTCAAATCA AAGAAAAGTG CGACCGTCGT ACCGGAAAGA CCACTGAAGA AAACCCAAAA  
Penapis penai                 TAGGTTATTG TGCTGAACCA CCCTGGTCAA ATTACCAATG GTTATACACC AGTGTTGGAT TGTCACACTG CTCACATTGC TTGTAAGTTT CAACTAATAA AAGAGAAATG CGACCGTCGT ACCGGAAAGA CGACCGAAGA AAATCCAAAA  
Alocandrena porteri           CAGGTCATCG TGCTTAACCA CCCCGGTCAA ATCAGCACTG GGTACACGCC GGTATTGGAT TGCCACACTG CTCATATCGC GTGTAAGTTC GCTGAGATTA AGGAGAAGTG CGACCGTCGT ACTGGAAAGA CCACCGAGGA AGATCCCAAA  
Ancylandrena larreae          CAGGTCATCG TGCTGAACCA CCCCGGTCAA ATCAGCAATG GGTACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGATCGTCGT ACTGGAAAGA CCACCGAAGA AAATCCAAAA  
Andrena macoupinensis         CAGGTCATCG TGCTGAACCA CCCTGGCCAA ATCAGCAATG GGTACACGCC GGTGTTGGAT TGCCACACTG CCCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACTGGGAAAA CCACCGAGGA GAATCCAAAG  
Andrena brooksi               CAGGTCATCG TGCTGAACCA CCCTGGCCAA ATCAGCAATG GGTACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACTGGAAAAA CCACCGAAGA AAATCCAAAA  
Andrena faceta                CAGGTCATCG TGCTGAACCA CCCTGGTCAA ATCAGCAATG GGTACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAGCA GGATCCAAAG  
Andrena nasonii               CAGGTCATCG TGCTGAACCA CCCCGGCCAA ATCAGCAACG GGTACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAGGA GAATCCAAAA  
Andrena carlini               CAGGTCATCG YGCTGAACCA CCCTGGTCAA ATCAGCAATG GGTACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCCGARATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAKCA GGATCCCAAG  
Andrena melanochroa           CAGGTCATCG TGCTGAACCA CCCTGGCCAA ATCAGCAACG GGTACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAGGT GGATCCAAAG  
Andrena tegularis             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena banksi                CAGGTCATCG KGCTGAACCA CCCTGGTCAA ATCAGCAATG GGTMCACACC GGKGTTGGAT TGCCACACTG CTCACATCGC GTGCAAGTTC GCCGAAATCA AGGARAAGTG CGACCGTCGT ACTGGAAAAA CCACCGAGGA GAATCCAAAG  
Andrena geranii               CAGGTCATCG TGCTGAACCA CCCCGGCCAA ATCTGCAATG GGTACACGCC AGTGTTGGAT TGCCACACCG CTCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAAA CCACCGAGGA GAATCCAAAG  
Andrena andrenoides           CAGGTCATCG TGCTTAACCA CCCTGGCCAA ATCAGCAATG GGTACACACC GGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACTGGAAAGA CCACCGAGCA GGATCCAAAG  
Andrena sp.                   CAGGTCATCG TGCTGAACCA CCCCGGCCAA ATCAGCAATG GGTACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC TTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAGGA GAATCCAAAG  
Megandrena enceliae           CAGGTCATCG TGCTGAACCA CCCTGGTCAA ATCAGCAATG GGTACACACC AGTGTTAGAT TGTCACACTG CTCACATCGC GTGCAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGCCGT ACTGGAAAAA CTACCGAAGA AAATCCAAAA  
Acamptopoeum priini           CAGGTCATTG TCCTGAACCA CCCTGGTCAA ATCAGCAACG GTTATACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAGTTC GCTGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAGGA CAACCCAAAA  
Acamptopoeum submetalicum     CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GTTATACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAGTTC GCTGAAATCA AGGAGAAGTG CGTC------ ---------- ------GGGA AAATGTTGGT  
Arhysosage cactorum           CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GTTACACACC GGTGTTGGAT TGTCACACTG CTCACATTGC GTGTAAGTTT GCTGAAATTC GGGAAAATGT TGGTTTTAAT ACCGGAAAGA CCACTGAGGA AAATCCAAAA  
Arhysosage flava              CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GTTACACACC GGTGTTGGAT TGTCACACTG CTCACATTGC GTGTAAGTTT GCTGAAATCA AGGAAAAGTG CGACCGTCGT ACCGGAAAGA CCACTGAAGA AAATCCAAAA  
Calliopsis fracta             CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GTTACACACC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAGTTC GCTGAAATTA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACTGAAGA GAATCCAAAA  
Calliopsis hirsutula          CAGGTCATTG TGCTGAACCA CCCTGGCCAA ATCAGCAACG GTTACACACC AGTGTTGGAT TGTCACACTG CTACCATCGC GTGTAAGTTC GTTGAAATCA AGGAGAAGTG CGACCGTCCT ACCGGAAAGA CCACTGAGGA AAATCCAAAA  
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Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
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Calliopsis pugionis           CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GTTACACACC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAGTTC GCTGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAAGA GAATCCAAAA  
Callonychium mandibulare      CAGGTTATTG TGCTAAACCA CCCTGGTCAA ATCAACAACG GTTACACACC AGTGTTGGAT TGTCACACTG CCCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAAGA GAATCCAAAA  
Callonychium petuniae         CAGGTCATTG TGCTAAACCA CCCTGGTCAA ATCAGCAACG GTTACACACC AGTGTTGGAT TGTCACACTG CCCACATCGC GTGTAAGTTC GCCGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAAGA GAATCCAAAA  
Litocalliopsis adesmiae       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
oliella herbsti               CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GTTACACACC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCGGGAAA ATGTTGGTCT CGGCGAAGTA TGGTATTCAG ACCGTCCATT CCCAATAGGC ATGTCCGGCT  
Euherbstia excellens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Orphana wagenknechti          CAGGTCATCG TGCTGAACCA CCCTGGTCAA ATCAGCAATG GATACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAGTTC GCTGAAATTA AGGAGAAGTG CGACCGTCGT ACTGGAAAGA CCACCGAAGA AAATCCAAAA  
Melitturga albescens          CAGGTCATTG TGTTGAACCA CCCTGGTCAA ATTAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAGTTC GCTGAGATCA AGGAGAAGTG CGATCGTCGT ACCGGAAAGA CAACCGAGGA GAATCCAAAG  
Melitturga clavicornis        CAGGTCATTG TGTTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAGTTC GCTGAAATCA AGGAGAAGTG CGATCGTCGT ACCGGAAAGA CAACCGAGGA GAATCCAAAG  
Meliturgula haematospila      CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAATTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAAA CCACCGAAGA GAATCCAAAG  
Meliturgula scriptifrons      CAGGTCATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAATTC GCTGAAATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAAGA GAATCCAAAG  
Neffapis longilingua          CAGGTCATTG TGTTGAATCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CCCACATCGC GTGCAAATTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAAA CCACCGAAGA GAATCCAAAA  
Nolanomelissa toroi           CAGGTCATTG TGTTGAACCA TCCTGGTCAA ATCAGCAACG GATACACACC AGTGTTGGAT TGCCACACTG CTCACATCGC GTGTAAATTC GCTGAAATCA AGGAGAAGTG CGATCGTCGT ACTGGTAAGA CCACCGAGGA GAATCCAAAA  
Camptopoeum negevense         CAGGTCATTG TGTTGAACCA CCCTGGTCAA ATCAGCAATG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAGTTC GCTGATATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CTACTGAGGA GAATCCAAAA  
Camptopoeum frontale          CAGGTCATTG TGTTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAGTTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CTACTGAGGA GAATCCAAAA  
Panurginus polytrichus        CAGGTCATCG TCCTGAACCA CCCCGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAGTTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGCAAGA CCACCGAGGA CAATCCAAAG  
Panurgus calcaratus           CAGGTAATCG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CCCACATCGC CTGCAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGCAAGA CCACCGAAGA GAATCCAAAG  
Plesiopanurgus zizus          CAGGTTATTG TGCTGAATCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAATTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAAGA GAATCCAAAA  
Panurginus albopilosus        CAGGTCATCG TTCTGAACCA CCCCGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAGTTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGCAAGA CCACCGAGGA CAATCCAAAG  
Panurginus occidentalis       CAGGTCATCG TCCTGAACCA CCCCGGTCAA ATCAGCAACG GATACACACC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAGTTC GCTGAGATCA AAGAGAAGTG CGACCGTCGT ACCGGCAAGA CCACCGAGGA CAATCCAAAG  
Panurginus turcomanicus       CAGGTCATCG TTCTGAACCA CCCCGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAGTTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGCAAGA CCACCGAGGA CAATCCAAAG  
Macrotera echinocacti         CAGGTCATCG TGTTGAACCA CCCCGGTCAA ATCAGCAACG GCTACACGCC GGTGTTGGAT TGTCACACCG CCCACATCGC ATGCAAATTC GCCGAGATCA AAGAGAAATG CGACCGTCGT ACTGGTAAAA CTACTGAAGA TAATCCAAAG  
Macrotera latior              CAGGTCATCG TGTTGAACCA CCCCGGTCAA ATCAGCAACG GCTACACGCC GGTGTTGGAT TGTCACACCG CCCACATCGC ATGCAAATTC GCTGAGATCA AAGAGAAGTG CGACCGTCGT ACTGGTAAAA CCACTGAAGA TAATCCAAAG  
Macrotera texana              CAGGTCATCG TGTTGAACCA CCCCGGTCAA ATCAGCAACG GCTACACGCC GGTGTTGGAT TGTCACACCG CCCACATCGC ATGCAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACTGGTAAAA CCACCGAGGA GAATCCAAAG  
Perdita albipennis            CAGGTCATCG TGTTGAATCA CCCCGGTCAA ATCAGCAACG GCTACACGCC CGTGTTGGAT TGTCACACCG CTCACATCGC ATGCAAATTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACAGGCAAAA CCACCGAGGG TAATCCAAAG  
Perdita californica           CAGGTCATCG TGTTGAATCA CCCCGGTCAA ATCAGCAACG GCTACACGCC GGTGTTGGAT TGTCACACCG CTCACATCGC ATGCAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGTAAAA CCACCGAGGA GAATCCAAAG  
Perdita halictoides           CAGGTCATCG TGTTGAACCA CCCTGGTCAA ATTAGCAACG GCTACACGCC GGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAATTC GCCGAGATCA AAGAGAAGTG CGACCGTCGT ACCGGTAAAA CCACCGAGCA GAATCCAAAG  
Perdita trisignata            CAGGTCATCG TGTTGAATCA CCCCGGTCAA ATCAGCAACG GTTACACGCC GGTGTTGGAT TGTCACACCG CTCACATCGC ATGCAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGTAAAA CCACCGAGGA GAATCCAAAG  
Anthrenoides meridionalis     CAGGTTATTG TGTTGAACCA TCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAAA CCACCGAGGA GAATCCAAAA  
Anthrenoides pinhalensis      CAGGTTATTG TGTTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAAA CCACCGAGGA GAATCCAAAA  
Austropanurgus punctatus      CAGGTTATTG TATTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAGGA GAATCCAAAA  
Cephalurgus anomalous         CAGGATATTG TGTTGAACCA CCCTGGTCAA ATCAGCAACG GATACACACC AGTGTTGGAT TGTCACACTG CCCACATCGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAAA CCACCGAGGA GAATCCAAAA  
Heterosarus nannulus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus micheneri          CAGGTCATTG TGTTGAACCA CCCTGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAATTC GCTGAGATCA AGGAGAAGTG CGACCGTCGT ACCGGAAAGA CCACCGAGGA GAATCCAAAA  
Parapsaenythia serripes       CAGGTTATTG TATTGAACCA CCCCGGTCAA ATCAGCAATG GATACACGCC GGTGTTGGAT TGTCACACTG CTCACATCGC GTGCAAATTC GCTGAGATCA AGGAGAAGTG CGATCGTCGT ACCGGAAAGA CCACCGAGGA GAATCCAAAA  
Protandrena mexicanorum       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii             CAGGTTATTG TGTTGAACCA TCCCGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACAGGAAAAA CCACCGAGGA GAATCCAAAA  
Psaenythia collaris           CAGGTTATTG TGTTGAACCA CCCCGGTCAA ATCAGCAACG GATACACGCC AGTGTTGGAT TGTCACACTG CTCACATCGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGACCGTCGT ACAGGAAAAA CCACCGAGGA GAATCCAAAA  
Pseudopanurgus fraterculus    ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudopanurgus rugosus        CAGGTTATTG TGCTGAACCA CCCTGGTCAA ATCAGCAACG GTTACACGCC AGTATTGGAT TGTCATACTG CTCACATCGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGATCGTCGT ACCGGCAAGA CCACCGAGGA GAATCCAAAA  
Pterosarus albitarsis         CAGGTTATTG TGTTGAACCA CCCTGGTCAA ATCAGCAACG GTTATACGCC AGTGTTGGAT TGTCACACTG CTCACATTGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGATCGTCGT ACCGGCAAGA CCACCGAGGA GAATCCAAAA  
Pterosarus andrenoides        CAGGTTATTG TGTTGAACCA CCCTGGTCAA ATCAGCAACG GTTACACGCC AGTATTGGAT TGTCACACTG CTCACATTGC GTGTAAATTC GCCGAGATCA AGGAGAAGTG CGATCGTCGT ACCGGCAAGA CCACCGAGGA GAATCCAAAA  
Rhophitulus sp.               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protomelliturga turnerae      CAGGTCATTG TGTTGAATCA CCCCGGTCAA ATCAGCAACG GATACACGCC GGTGTTGGAT TGTCACACTG CCCACATCGC ATGCAAATTC GCAGAGATCA AGGAGAAGTG TGACCGTCGT ACCGGAAAAA CTACCGAGGA AAATCCAAAA  
Protoxaea gloriosa            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens              CAGGTCATCG TGCTGAACCA TCCTGGTCAA ATTAATAATG GATACACGCC AGTGTTGGAT TGCCATACTG CTCACATCGC GTGTAAGTTC GCTGAAATCA AGGAGAAATG CGACCGTCGT ACCGGAAAAA CTACCGAAGA AAATCCAAAA  
                              
                              
 
    ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1055       1065       1075       1085       1095       1105       1115       1125       1135       1145       1155       1165       1175       1185       1195                                
Ctenocolletes smaragdinus     ACTATCAAAT CTGGAGATGC TGCCATTGTT ACACTCGTCC CAAGCAAGCC C---ATGTGT GTTG---AGT CTTTCC---- ---------- -AAGAGTATC CACCTTTGGG ACGGCCTACG ---------- ---------- -TTGTT-TTT  
Mydrosoma aterrimum           GCTATCAAAT CTGGAGATGC TGCCATCGTT GTGCTTGTTC CAAGCAAGCC C---ATGTGT GTTG---AGT CTTTCC---- ---------- -AAGAATTTC CACCTTTGGG ACGATA---- ---------- ---------- -TTGTC-CTT  
Dufourea mulleri              GCCATAAAAT CTGGAGATGC TGCCATCGTC ACGCTCGTCC CCAGTAAGCC C---ATGTGT GTTG---AGG CTTTCC---- ---------- -AAGAATTCC CACCCTTGGG ACGATG---- ---------- ---------- -TTCTC-TAT  
Penapis penai                 ACCATCAAAT CTGGAGACGC TGCTATCGTC ACGCTCGTCC CCAGCAAGCC C---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAATTCC CGCCCTTGGG ACGACG---- ---------- ---------- -TTGTT-TAT  
Alocandrena porteri           TGGATCAAAT CCGGAGATGC TGCCATTGTT GTGCTCGTAC CGAGCAAACC C---ATGTGC GTTG---AGT CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATC---- ---------- ---------- -TTGTC-TTT  
Ancylandrena larreae          TCCATCAAAT CTGGAGATGC TGCCATTGTT ACGCTCGTAC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCCTGGG ACGATG---- ---------- ---------- -TTGTC-TTT  
Andrena macoupinensis         TCCATCAAGT CCGGAGACGC TGCCATTGTT ATGCTCGTGC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCGYTGGG ACGATG---- ---------- ---------- -TTGTC-TCT  
Andrena brooksi               TCCATCAAGT CCGGAGATGC TGCTATTGTT ATGCTCGTAC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- ---------- ---------- ---ATT---- ---------- ---------- -TTGTC-TTT  
Andrena faceta                TCCATCAAGT CCGGAGATGC TGCCATTGTT ATGCTCGTGC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTGTC-TTT  
Andrena nasonii               TCCATCAAGT CCGGGGATGC TGCCATTGTC ATGCTCGTGC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGTG---- ---------- ---------- -TTGTC-TTT  
Andrena carlini               TCCATCAAGT CCGGAGATGC TGMCATTGTT ATGCTCGTGC CGRGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTGTC-TTT  
Andrena melanochroa           TCCATCAAGT CCGGAGATGC TGCCATTGTT ATGCTCGTAC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGTG---- ---------- ---------- -TTGTC-TTT  
Andrena tegularis             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena banksi                TCCATCAAGT CCGGARATGC TGCCATTGTT ATGCTCGKGC CGAGTAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATT---- ---------- ---------- -TTGCC-TTT  
Andrena geranii               TTCATCAAGT CCGGAGATGC TGCCATTGTC ATGCTCGTGC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTGTC-TTT  
Andrena andrenoides           TCCATCAAGT CCGGAGATGC TGCCATTGTT ATGCTCGTGC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTGTC-TTT  
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Anexo 1 (continuação). Matriz caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless  
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
    ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1055       1065       1075       1085       1095       1105       1115       1125       1135       1145       1155       1165       1175       1185       1195                                
Andrena sp.                   TCCATCAAGT CCGGAGATGC TGCCATTGTT ATGCTCGTCC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCGTTAGG ACGATG---- ---------- ---------- -TTGTC-TTT  
Megandrena enceliae           TCCATCAAAT CCGGAGATGC TGCCATTGTT ATGCTCGTAC CGAGCAAACC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCTCTGGG AYGATG---- ---------- ---------- -TTGTC-TTT  
Acamptopoeum priini           TCCATCAAAT CTGGCGATGC CGCCATCGTG AACCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CACCCTTGGG ACGCCG---- ---------- ---------- -C-AAC-AGT  
Acamptopoeum submetalicum     TTCAACGTAT -------TGT TTCTTTCGCC ACCTAGATGA CACGAGAAGC TTAAATGAGT GCCGTGTAAA ATTTCC---- ---------- -AAAATTTAT AGTCAAATAT GCAGCG---- ---------- ---------- -TTTTC-TCT  
Arhysosage cactorum           TCCATTAAAA CTGGAGATGC TGCCATTGTG AACCTCGTAC CAAGCAAGCC C---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CACCCTTGGG ACGGTG---- ---------- ---------- -TTATT-TTT  
Arhysosage flava              TCCATTAAAT CTGGAGATGC TGCCATTGTG AACCTCGTAC CAAGCAAGCC C---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CACCCTTGGG ACGGTG---- ---------- ---------- -TTATT-TTT  
Calliopsis fracta             TCCATCAAAT CTGGAGATGC TGCCATTGTA AATCTCGTAC CAAGCAAGCC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGCG---- ---------- ---------- -TTATT-TTT  
Calliopsis hirsutula          TCCATCAAAT CT-------- ---------- ---CAGATGT CGGGAAAA-- ---------- ---G---AAC CGTTTC---- ---------- -AAGGACGAG CCCACTAAGA CGGGCG---- ---------- ---------- -TTATT-TTT  
Calliopsis pugionis           TCTATCAAAT CTGGAGACGC TGCCATCGTG AACCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CACCCTTGGG ACGGCG---- ---------- ---------- -TTATC-TTT  
Callonychium mandibulare      TCAATCAAAT CGGGAGACGC TGCCATTGTA AACCTCGTAC CAAGCGAGCC A---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CACCCTTGGG ACGGT----- ---------- ---------- -TTGTT-TTT  
Callonychium petuniae         TCAATCAAAT CGGGAGACGC TGCCATTGTA AACCTCGTAC CAAGCAAGCC C---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CACCCTTGGG ACGGTT---- ---------- ---------- -TTACT-TGT  
Litocalliopsis adesmiae       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
oliella herbsti               TCCCTCTCAT CCGGAGGCTT TTCCTTAATG CAATCCGC-- ----CAAGCT C---TCGTAT GACGTGAAG- ---------- ---------- -AGGCGGTCC CAGAGA--G- --AGTG---- ---------- ---------- -TTATT-TTT  
Euherbstia excellens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Orphana wagenknechti          TCCATCAAAT CTGGAGATGC TGCTATTGTT ACGCTCGTAC CGAGCAAGCC C---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCCTGGG ACGATA---- ---------- ---------- -TTGTT-TCT  
Melitturga albescens          TCCATCAAAT CTGGCGACGC CGCCATCGTC ACGCTCGTGC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGAAG---- ---------- ---------- -CTCTT-TTC  
Melitturga clavicornis        TCCATCAAAT CTGGCGACGC CGCTATCGTC ACGCTCGTGC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAATTCC CGCCCTTGGG ACGAAG---- ---------- ---------- -CTCTT-TTC  
Meliturgula haematospila      TCCATCAAAT CTGGCGATGC CGCGATCGTC ACGCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGTG---- ---------- ---------- -TTATTAATC  
Meliturgula scriptifrons      TCCATCAAAT CTGGCGATGC CGCGATCGTC ACGCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGTG---- ---------- ---------- -TTATTAATT  
Neffapis longilingua          TCCATCAAAT CCGGCGATGC CGCCATCGTC ACGCTCGTAC CGAGCAAACC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGACG---- ---------- ---------- -CTGTT-TTC  
Nolanomelissa toroi           TCCATCAAAT CTGGAGATGC TGCCATTGTC ACGCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG TCGGTGG--- ---------- ---------- -TTACTTTTT  
Camptopoeum negevense         TCCATCAAAT CTGGCGACGC CGCCATTGTC ACGCTCGTAC CGAGCAAGCC C---ATG--- ---------- ---------- ---------- ---------- ---------- ---GTA---- ---------- ---------- -CTGTC-TTC  
Camptopoeum frontale          TCCATCAAAT CTGGCGACGC CGCCATTGTC ACGCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGA ACGGTA---- ---------- ---------- -CTATC-TTT  
Panurginus polytrichus        TCCATCAAAT CCGGCGACGC CGCCATCGTC GTGCTCGTCC CGAGCAAGCC A---ATGTGC GTGG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGCG---- ---------- ---------- -CTATG-TTT  
Panurgus calcaratus           TCCATCAAAT CCGGCGACGC CGCGATCGTC ACGCTCGTGC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGTG---- ---------- ---------- -CTATC-TTC  
Plesiopanurgus zizus          TCCATCAAAT CTGGCGACGC CGCCATTGTC ACGCTTGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGCG---- ---------- ---------- -CTGTC-TTC  
Panurginus albopilosus        TCCATCAAAT CCGGCGACGC CGCCATCGTC GTGCTCGTCC CGAGCAAGCC A---ATGTGC GTGG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGCG---- ---------- ---------- -CTATG-TTT  
Panurginus occidentalis       TCCATCAAAT CCGGCGACGC CGCCATCGTC GTGCTCGTCC CGAGCAAGCC A---ATGTGC GTGG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGCA---- ---------- ---------- -CTATG-TTT  
Panurginus turcomanicus       TCCATCAAAT CCGGCGACGC CGCCATCGTC GTGCTCGTCC CGAGCAAGCC C---ATGTGC GTGG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGGCG---- ---------- ---------- -CTATG-TTT  
Macrotera echinocacti         TCTATCAAAT CCGGCGACGC CGCGATCGTC ACACTGGTGC CGAGCAAGCC G---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTTTC-TTT  
Macrotera latior              TCTATCAAAT CCGGCGACGC CGCGATCGTC ACACTGGTGC CGAGCAAGCC G---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCT---- ---ATA---- ---------- ---------- -TTTTC-TTT  
Macrotera texana              TCTATCAAAT CCGGCGACGC CGCGATCGTC ACACTGGTGC CGAGCAAGCC G---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATGTTAT TTTTATTTTA TTTTATTTTA TTTTTT-TTT  
Perdita albipennis            TCTATAAAAT CCGGCGACGC CGCGATCGTC ACGTTGGTGC CAAGCAAGCC G---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTTTA-TTT  
Perdita californica           TCCATAAAAT CCGGCGACGC CGCGATCGTC ACGCTGGTGC CAAGCAAGCC G---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTTC CGCCCTTGGG ACGATG---- ---------- ---------- -TTTTA-TTT  
Perdita halictoides           TCTATAAAAT CCGGCGACGC CGCGATCGTC ACGTTGGTGC CAAGCAAGCC G---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTTTA-CTT  
Perdita trisignata            TCTATCAAAT CCGGCGACGC CGCGATCGTC ACGTTGGTGC CGAGCAAGCC G---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATG---- ---------- ---------- -TTTTA-TTT  
Anthrenoides meridionalis     TCCATCAAAT CTGGCGACGC CGCCATCGTT AATCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG C-TTCC---- ---------- -AAGAGTCCT CGCCCTCTGA AACATT---- ---------- ---------- -AAAGT-TTC  
Anthrenoides pinhalensis      TCCATCAAAT CGGGCGACGC CGCCATCGTT AATCTTGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTACC--AG --CGGCT-CA TAA---TTTC CGT-TA---- ---ATT---- ---------- ---------- -AAAGT-TTC  
Austropanurgus punctatus      TCCATCAAAT CCGGCGACGC CGCCATCGTT AATCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCTTTGGG ACGGTT---- ---------- ---------- -CAATT-TTC  
Cephalurgus anomalous         TCCATCAAAT CTGGCGACGC TGCCATCGTT AATCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCTTTGGG ACGATT---- ---------- ---------- -TAATT-TTC  
Heterosarus nannulus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus micheneri          TCCATCAAAT CTGGCGACGC CGCCATTGTC AATCTCGTGC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCTTTGGG ACGGCT---- ---------- ---------- -TAATT-TTC  
Parapsaenythia serripes       TCCATCAAAT CTGGCGCCGG TGCCATCGTT AATACGGTAC CCAGCAAGCC T---ATGTGC GTCG---CGG CTACC----- ---------- ----ATCAGT CATC--TCGA ACAATT---- ---------- ---------- -TAATT-TTT  
Protandrena mexicanorum       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii             TCCATCAAAT CTGGCGACGC CGCCATCGTT AATCTCGTAC CGAGCAAGCC C---ATGTGC GTAG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCTTTGGG ACGATT---- ---------- ---------- -AAAGT-TTC  
Psaenythia collaris           TCCATCAAAT CTGGCGACGC CGCCATCGTT AATCTCGTAC CGAGCAAGCC C---ATGTGC GTAG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCTTTGGG ACGATT---- ---------- ---------- -AAAGT-TTC  
Pseudopanurgus fraterculus    ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudopanurgus rugosus        TCCATCAAAT CTGGCGACGC TGCCATCGTT AACCTCGTCC CGAGCAAGCC C---ATGTGT GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGACT---- ---------- ---------- -TAATT-TTG  
Pterosarus albitarsis         TCCATCAAAT CCGGCGACGC CGCCATCGTT AACCTCGTCC CGAGCAAG-C C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCCTTGGG ACGATT---- ---------- ---------- -TAATT-TTC  
Pterosarus andrenoides        TCCATCAAAT CCGGCGACGC CGCCATCGTT AACCTCGTCC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AA------- ---------- ---ATT---- ---------- ---------- -TAATT-TTC  
Rhophitulus sp.               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protomelliturga turnerae      TCCATCAAAT CTGGCGATGC CGCCATCGTT AATCTCGTAC CGAGCAAGCC C---ATGTGC GTCG---AGG CTTTCC---- ---------- -AAGAGTTCC CACCCTTGGG ACGAT----- ---------- ---------- -TTATTTTGT  
Protoxaea gloriosa            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens              TCCATCAAAT CCGGAGATGC TGCCATTGTT ATGCTTGTAC CAAGCAAGCC T---ATGTGC GTTG---AGG CTTTCC---- ---------- -AAGAGTTCC CGCCTCTGGG ACGACA---- ---------- ---------- -TTATT-TTT  
                             
 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1205       1215       1225       1235       1245       1255       1265       1275       1285       1295       1305       1315       1325       1335       1345                                
Ctenocolletes smaragdinus     ATACTCTA-- ---------- ---------- -------ATT AAAA-ACTCT TCACAATTTT TTT--TTACT T--------- -ATGATATA- ---------- ---------- ---------- ---------- -AGTTTTTTG ATGTTATATT  
Mydrosoma aterrimum           ATCCTTTA-- A--------- ---------- -TTT---GG- -AAA-RATCT GTTTAAAATA TTT--T---T AGT------- -ATAATATA- ---------- ---------- ---------- ---------- ---TTTTTCA ATGTTGCATC  
Dufourea mulleri              ATACACTAAT T--------- TG-------- -TTT---AT- -AAG-AATCT -------TTG ---------- ---------- -ATAACATG- ---------- ---------- ---------- ----TTTCT- -TTCT-TTTA ATGTTATGTT  
Penapis penai                 ATATGTCAAT T--------- CA-------- -TCA---TT- -AAG-AACTT -------TTG ---------- ---------- -ATAACATA- ---------- ---------- ---------- ----TTCGT- -TTTTGTTTA AAGTTATGTT  
Alocandrena porteri           GTATCATATT G-----TATT TT-------- -TAC---AG- -ACA-GAACT -ATTTAATTA CGT--TTT-T AAA------T -ATGACTTA- ---------- ---------- ---------- AATTTATGT- -TTTTCTTTA A--TTTTGTT  
Ancylandrena larreae          ATATTTTA-T GTTGCATATT CT-------- -TAC---GC- -AGA-AGATT -ATTAACTTA CGT------C AAA------T -ATGATATA- ---------- ---------- ---------- ----ATTTT- -TTTTTCCTA A--TTCCATT  
Andrena macoupinensis         ATATTTTC-C A--------- ---------- ---------- ---------- -------CTA CAT--TCT-T ATA---TTTT -TTTTTATA- ---------- ---------- ---------- ACCTTTCGT- -TTCTTTTTA A--TGTCGCT  
Andrena brooksi               ATATTTTT-T A--------- ---------- -CAT---A-- -AAG-AGATT -ATTTGCTTA CGT--TCT-T AAA------T -ATGATATA- ---------- ---------- ---------- ACTTTTTGT- -TTCTTTTTA A--TTTTGTT  
Andrena faceta                ATATTTTT-C A--------- ---------- ---------- ---------- -------TTA CAT--TTT-A GTA------G -TTTTTATA- ---------- ---------- ---------- ACTTTTCGT- -TACTCTTTA A--TTTCGTT  
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Anexo 1 (continuação). Matriz de caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless 
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1205       1215       1225       1235       1245       1255       1265       1275       1285       1295       1305       1315       1325       1335       1345                                
Andrena nasonii               ATATTTCT-C A--------- ---------- ---------- ---------- -------TTA CAT--TTT-A GTA------T -TTTTTCTA- ---------- ---------- ---------- ACTTTTCGT- -TTTCTTTTA A--TTTTGTT  
Andrena carlini               ATATTTTT-C A--------- ---------- ---------- ---------- -------TTA CAT--TTT-A GTA------T -TTTATATA- ---------- ---------- ---------- ACTTTTCGT- -TACTCTTTA A--TTTCGTT  
Andrena melanochroa           ATATTTTT-C A--------- ---------- ---------- ---------- -------TTA CAT--TTT-A GTATTTTTTT -TTTTTTTA- ---------- ---------- ---------- ATTTTTTGT- -TACTTTTTA A--TTTCGTT  
Andrena tegularis             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena banksi                ATATTTTT-C A--------- ---------- ---------- ---------- -------CTA CAW--TTT-T ATACTTTTTT -TTTTTATA- ---------- ---------- ---------- ACTTTTCGT- -TTCTTTTTA A--TGTCGTT  
Andrena geranii               ATATTTTT-C A--------- ---------- ---------- ---------- -------TTA CAT--TTT-A GTA--TTTTT -ATTTTATA- ---------- ---------- ---------- ACTTTTCGT- -TACTTTTTA A--TTTCGTT  
Andrena andrenoides           ATATTTTT-- ---------- ---------- ---------- ---------- -----AATTA CAT--TTT-A GTA------T -TTTTTGTA- ---------- ---------- ---------- ACTTTTGGT- -TACTTTTTA A--TTTCGTT  
Andrena sp.                   ATATTTTT-A A--------- ---------- ---------- ---------- -------TTA CAT--GTT-G GTA------G -TTTTTGTA- ---------- ---------- ---------- ACTTCTCGT- -TACTCTTTA A--TTTCGTT  
Megandrena enceliae           ATATATTT-T ATAGTGTATT TT-------- -TAC---A-- -GGG-AATTT -AGTAGCTTA CGT--TTG-T AAA------T -ATTACGTA- ---------- ---------- ---------- AGTTTTTCT- -TTTTCTTTA A--TTTTATT  
Acamptopoeum priini           GCAGTTCA-T G--------- CA-------- -TCT---AT- -AAA-AGAGT -TTTAAAATT TGT--G-G-T AAT------- -ACTATGTCA TTTGTATTAA AA-------- ---TACTTCT TTTGTTAGA- -ATTATTTTA A--CTTTTTT  
Acamptopoeum submetalicum     GTGCTTTA-T G--------- CA-------- -TTC---ATA AAAG-AGTCT -TTAAACTTG TAT------T AAT------- -ACTATGTCA TTTTTATTAA ATTTT----- ---TTTCTCT CTCCTTATT- -TTCATTTTA A--CTTTATT  
Arhysosage cactorum           GTA------C A--------- CA-------- -TTC---AT- -AGG-AATGT -TTCAATTTA AGT--T-T-T AAT------- -ATTATATGA TT-TTATTAT TG-------- ---------- ---TTTTTC- -TTCACTTAA A--TTTTACT  
Arhysosage flava              GTA------C A--------- CA-------- -TTC---AT- -AAG-AATGT -TTCAATTTA AGT--T-T-T AAT------- -ATTATATGA TT-TTATTAT TG-------- ---------- ---TCTTTC- -TTCACTTAA A--TTTTACT  
Calliopsis fracta             GTAGTTTA-C G--------- AA-------- -TTC---AT- -AAA-AGTCT -TTAAATTTG TGT--T-T-T AAT------- -ACTATGTGA TTATTATTAT TATTATTATT ATTTTTTTTT TTCCTTGTT- -TTCACTTTA A--CTTTACT  
Calliopsis hirsutula          GTATTTTA-C A--------- TA-------- -TTC---AT- -AAA-AGTAT -TTCAATTTA AGT--TGT-T AAT------- -ACTATGTGA TT-TGATTAT TA-------- ---------- ---TCCTTT- -TTCACTTCA A--TTTTACT  
Calliopsis pugionis           GTAGTTTA-C G--------- TA-------- -TTC---AT- -AAA-AATCT -TTAAACTTG TGT--T-T-T AAT------- -ACTATATGA TTTTTATCAT TATTA----- ---TTTTTCT CTCCTTGTT- -TTTACTTTA A--CTTTACT  
Callonychium mandibulare      TAGTTTCA-C A--------- CA-------- -TTC---AT- -AAA-AATGT -TTTATTTT- ---------T AAT------- -ACTATGTAA TT-TCATTAT TA-------- ---------- --TTGTTTT- -TTCACTTAA A--TTTTTCT  
Callonychium petuniae         TAGTTTCG-C A--------- CA-------- -TTC---AT- -AAA-AATGT -TTTATTTT- ---------T AAT------- -ACTATGTAA CT-TCATTAT TA-------- ---------- --TTGTTTT- -TTCACTTAA A--TTTTTCT  
Litocalliopsis adesmiae       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
oliella herbsti               GTATTTTA-C A--------- CA-------- -TTC---AT- -AAA-AATAC -TTCAATTTA CGT--T-T-T AAT------- -ACTATGTGA TT-TTATTAT TA-------- ---------- ---TCTTTT- -TTCACTTCA A---TTTACT  
Euherbstia excellens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Orphana wagenknechti          ATATTTTT-A G--------- ---------- ---A---GA- -AAA-GTTTA -ATTAACCTA CGT--TTT-T AAA------T -ATGGTACA- ---------- ---------- ---------- ------TGT- -TTCTTTATA A--TTTGATT  
Melitturga albescens          ACATTCTC-T A--------- TC-------- -TTC---AT- -AAA-GGTCC -TTTGATTTA TAT--TTTCT AAG------T AATGATGCGT TTCTCTTTC- ---------- ----GCCTTC CTT-TTCTC- -TTTTTCTTA A--TTTTGCT  
Melitturga clavicornis        ACATTCTC-T A--------- TC-------- -TTT---AT- -AAA-AATCC -TTCGATTTA TCT--TTTCT AAG------T AATGATGCGT TTCTCTTTC- ---------- ----ACCTTT CTT-TTTTC- -TTTGTCTTA A--TTTTGTT  
Meliturgula haematospila      GTATTCTA-A A--------- TC-------- -TTT---GT- -AAA-AGGCT GTTCAAGCTA TAT--TTTAT AAA------T -ATAATGTGA AAATTTTTT- ---------- ---CGCTTTT TTTTTCTTT- -ATTGTCTTA A--TTTTGCT  
Meliturgula scriptifrons      GTATTCTA-A A--------- TC-------- -TTT---AT- -AAA-AGGCT GTTCAAACTA TAT--TTTAT AAA------T -ATAATGTG- AAATTTTTT- ---------- ---CGTTTCT TTTTTCTTT- -ATTGTCTTA A--TTTTGTT  
Neffapis longilingua          GTATTCTT-T A--------- TC-------- -TTT---AT- -AAC-GGTTC -TTCAATTTG TGC--CTTCT AAA------T -ATAATGCGA TTTTATTTT- ---------- ----GTTTTC CTTCTTTTT- -TTTATTTTA A--TTTTGTT  
Nolanomelissa toroi           ATATTTTA-T A--------- CT-------- -TTT------ -AAACAAGTT ATTCAGCTTG CAT--TTC-T AAA------T -GTGATGTA- ---------- ---------- -----TGTCT ATATGATGCA ATTTTCCTTA A--TTTTGTT  
Camptopoeum negevense         GCATTCTT-T A--------- TC-------- -TTT---AT- -AAA-GGTCT -TTCAATTTA TAC--TTACT AAA------T -ATGATGTGT TT-------- ---------- -----TTCTT TCTTGCTTT- -TTTCTGTTA A--TTTTGTT  
Camptopoeum frontale          GTATTCTT-T A--------- TC-------- -TTT---AT- -AAA-TGTCT -TTCAATTTA TAC--TTACT AAA------T -ATGATGTGT TT-------- ---------- -----TTTTT CTTGCTTTT- -TTTTTTTCT G--TTTTGTT  
Panurginus polytrichus        GTGTTCTA-T A--------- TC-------- -TTT---AT- -AAA-GGTCT -TTCAATTTG TTC--CGTTT AAA------C -ATAATGCGC TGTTCCTTT- ---------- ----GCTTTC TTTTTATCTA ATTACTTTAA A--TTTTGTT  
Panurgus calcaratus           GCGTTCTT-T A--------- AC-------- -TTT---AT- -ACA-CGCCT -TTCAAGTTA CGT-----CT AAA------T -ATGATGCGG TTTCTCTTG- ---------- --------TT TGCCTTCTT- -AGTTTTCTA A--TTTCGTT  
Plesiopanurgus zizus          ATATTATT-T A--------- TC-------- -TTT---AT- -AAA-GTTTT -TTAGACTTG CAT--TCTCT AAA------T -ATGATGCGC CTTTTTTTT- ---------- -----CATCT TTTATTTGT- -GACTTTTTA A--TCTTATT  
Panurginus albopilosus        GTGTTCTA-A A--------- TC-------- -TTT---AT- -AAA-GGTCT -TTCAATTTG TTC--CTTGT AAA------A -ATAATGCGT CGTTCCTTT- ---------- ----GCTTTC CTTTTGTCTA ATTACTTTAA A--TTTTGTT  
Panurginus occidentalis       GTGTTCTA-T A--------- TC-------- -TTT---AT- -AAA-GGTCT -TTCAATTTG TTC--CGTTT AAT------C -ATAATGCGC TGTTCCTTT- ---------- ----GCTTTC CTTTTATCTA ATTACTTTAA A--TTTTCTT  
Panurginus turcomanicus       GTGTTCTA-A A--------- TC-------- -TTT---AT- -AAA-GGTCT -TTCAATTTG TTC--CTTGT AAA------A -ATAATGCGC CGTTCCTTT- ---------- ----GCTTTC CTTTTGTCTA ATTACTTTAA A--TTTTGTT  
Macrotera echinocacti         GCCTTCTA-T A--------- TCTAATTCTT ATCT---GT- -AAG-TACGT -TTAATATTA TTT--T---T AAA------- -CTAATTTAG TTTT------ ---------- ------CTCT TTTTTTGCT- -TTG-TTTTA A--ATTCATT  
Macrotera latior              GCCTTCTA-T A--------- TC-------- -TTT---GT- -AAG-TACGT -TTAATATTA TTT--T---T AAA------- -CTAATTTAG CTTTCCTTT- ---------- ---TTTCTTT TTTTTTGCT- -TTG-TTTTA A--ATTCATT  
Macrotera texana              GCTTTCTA-T A--------- TC-------- -TTT---AT- -AAG-TATGT -TTAATATTA TTT--T---T AGT------- -CTAATTTAG CTTT------ ---------- --------TT TTTTTTACT- -TTG-TTTTA A--ATTCATT  
Perdita albipennis            GCCTCCTAAC A--------- CC-------- -TTT---TT- -AAGTTAACT TCTAAAGTTG CTC--T---T AAG------- -CTAATTTAT TTTT------ ---------- ----ATTTTT CTTTTCGCT- -TTGTTTATA A--GTTTATT  
Perdita californica           GCCTTCTA-C A--------- TC-------- -TTTTTGGT- -AAG-CAACT -TCAAAGTTG CTC--T---T AAG------- -TTAATTAAG CTTC------ ---------- ---------- CTTTGCGCT- -TATTTTTTA A--GTTCATT  
Perdita halictoides           GCCTCCTA-T A--------- TC-------- -TTT---GT- -AAGTTAACT -TCAAAGTTG CTC--T---T AAG------- -TTAATTTAT TTTT------ ---------- ---------- CTCTTCGCT- -TTGTT---- --------TT  
Perdita trisignata            GCCTTCTA-T A--------- TC-------- -TTT---GT- -AAG-TAACT -TTAAAGTTG TTC--T---T AAA------- -TTAATTTAG CTTT------ ---------- ---------- CTTTTCACT- -TTTTTTTTA A--GTTCATT  
Anthrenoides meridionalis     GCGTTGTA-C A--------T TT-------- -TTT---AT- -CAA-AGTTC -TTCAATTTA TAT--GTTCT AAA------T -ATGGTGTG- ---------- ---------- -----CTTTT CTATCTTTT- -TTC-TAT-A AATCTCTGCT  
Anthrenoides pinhalensis      GCGTTGTA-C A--------T TT-------- -TTT---AT- -CAA-AGTTC -TTCAATTTA TAT--GTTCT AAA------T -ATGGTGTG- ---------- ---------- -----CTTTT CTATCTTTT- -TTC-TAT-A AATTTCTGCT  
Austropanurgus punctatus      GTATTCTA-T A--------- TT-------- -TGT---TT- -CAA-GCTCC -TTTAATTCA TAT--CTTAT AAA------T -ACGGTGTC- ---------- ---------- -----CTTTT CTATCTTTT- -GTC-TTT-A AACATTTGGT  
Cephalurgus anomalous         TCATTCTA-T A--------- TG-------- -TTT---TT- -CAA-AGTCT -TTGAGTTTA TAT--TTTCT AAA------T -GTGGTATA- ---------- ---------- -----CTTTT CCATCTTTT- -TTTATAT-A AATCTCTGCT  
Heterosarus nannulus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus micheneri          GCATTCTA-T A--------- TT-------- -TTT---GT- -CAA-AGTCT -TTCAAGTTA TAT--TTTCT AAA------T -ATAGTGCG- ---------- ---------- -----CTTTC CTTTCTTTT- -TTTCTTTAA AACCTCTGCT  
Parapsaenythia serripes       ACACTCTA-T A--------- TT-------- -TTT---AT- -CAA-AGATT -TTCTATTTA TAC--TTTTT AAA------T -ATAGTGTA- ---------- ---------- -----CTTCT CTCTTCTTT- -TCTATTT-A AACTCTTGCT  
Protandrena mexicanorum       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii             GCATTCTA-C A--------- TT-------- -TTT---AT- -CAA-AGTTC -TTCAAGTTA TAT--TTTCT AAA------T -ATGGTGTG- ---------- ---------- -----CTTTT CTATCTTTT- -TGC-TAT-A AATCTCTGCT  
Psaenythia collaris           GCATTCTA-C A--------- TT-------- -TTT---AT- -CAA-AG--- -TTCAAGTTA TAT--TTTCT AAA------T -ATGGTGTG- ---------- ---------- -----CTTTT CTATCTTTT- -TGC-TAT-A AATCTCTGCT  
Pseudopanurgus fraterculus    ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudopanurgus rugosus        GTATTCTA-T A--------- TR-------- -TTT---AC- -AAA-AGCCC -TTCAATTTA TATATTTTGT GCA------C -ACGGTGCA- ---------- ---------- -----ATTTT CTTTTTCTT- -TTGTTT--A AACATTTGCT  
Pterosarus albitarsis         GCATTCTATT A--------- TG-------- -TTC---AC- -AAA-AGCCT -TTCAATTCA TAT--TTCGT ACA------C -ATGATGCA- ---------- ---------- -----ATTGT CTTTTTCTT- -TTCATT--A AACCTTTGTT  
Pterosarus andrenoides        GCATTCTATT A--------- TG-------- -TTC---AC- -AAA-AGCCT -TTCAATTCA TAT--TTCGT ACA------C -ATGATGCA- ---------- ---------- -----ATTTT CTTTTTCTT- -TTCATT--A AACCTTTGTT  
Rhophitulus sp.               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protomelliturga turnerae      ACAATTCTGT G--------- TT-------- -ATT---GT- -AAA-GGTCC -TTCTTTTTA TCT--T---T AAA------- -AT--TGTA- ---------- ---------- ---------- ---------- ---------- --------CT  
Protoxaea gloriosa            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens              ATGTTACTAA A--------- TT-------- -TTT---AT- -AAT-AATTT -TCTAGCTTA TTT--TTT-A GTA------- -ACGATGTA- ---------- ---------- ---------- -------AT- -TTTTGACTA A--TTTCGTT  
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Anexo 1 (continuação). Matriz de caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless 
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1355       1365       1375       1385       1395       1405       1415       1425       1435       1445       1455       1465       1475       1485       1495                                
Ctenocolletes smaragdinus     TA-----TA- ATTATG---- AA-----TAA TATCAAACGA ATT---TAA- --ACATGATT TT-------- ---------- ------ATAA AGGTGTTAAA GATT---ATA A--------- ---GCCCATG G-CGCACCGT CAA-AACCTG  
Mydrosoma aterrimum           TGTAA--TAA ATGATG---- GG-----TGA A------TAA ATTAGGTGAA GAAAAAGATT ATTTGAT--- ---------- ------TGAA GGATGTTAAA AATT---ATA A-TAAG---- ---ACTTATG G-AGCACGGT CAG-AACCTG  
Dufourea mulleri              TT-----CA- GCACTA---- AA-------- ---TGAATTG TTT---TAA- -CTAATTATT T--------- ---------- ---------T GCTTGGTAAC AATT---ATA G----GAA-- ---TATACTG G-A------- ----------  
Penapis penai                 TT-----AG- GTACTA---- AA-------- ----GGGTAA TTT---AAA- -CTGATTATT T--------- ---------- ---------T GATTGTCAAA AATT---GTA G----GAA-- ---TATACTG A-A------- ----------  
Alocandrena porteri           CA-------- ---------- ---------- -------TAA ACT---TAA- -AATATGATT T-----TATT ---------- ------AATG AGATATTAAG ACTT---ATA T-TATA---- ---GGCAGTG C-G------- ----------  
Ancylandrena larreae          CA-----TA- ATCTTA--AA AA-----GAA TGCCAAATAA ATT---TAA- -AACATGATT T-----TATT ---------- ------AATA AGGTATTAAA AATT---ATA T----A---- ---GACAGTG C-G------- ----------  
Andrena macoupinensis         CA-----TA- ATCTTA--AA AA-----GAA TGCCAAGTAA ATT---TAA- TGATATGATT T-----TATT ---------- ------AGCG AGATATTAAG CATT---ATA T-TATA-G-- ---GACGCTG C-G------- ----------  
Andrena brooksi               CA-----TA- ATCTTA--AA AA-----GAA TACCAAATAA ATT---TAA- -AATATGATT T-----TATT ---------- ------AAGG AGATATTAAG AATT---ATG T-TGTG-G-- ---GACAGTG C-G------- ----------  
Andrena faceta                CA-----TA- ATCTTA--AA AA-----GCA CTCCAAATAA GTT---TAA- TAATATGATT T-----TGTT ---------- ------AACG AGACATTAAG AATT---ATA T-TATA-G-- ---GACACTG C-G------- ----------  
Andrena nasonii               CA-----TC- ATCTTA--AG AA-----GCA TGCCAAATAA ATT---TAA- ---TATGATT T-----TATT ---------- ------AACG AGACATTAAG AATT---ACA T-TATA-G-- ---GACGCTG C-G------- ----------  
Andrena carlini               CA-----TA- ATCTTAAAAA AA-----GCA TTCCAAATAA GTT---TAT- TAATATGATT T-----TGTT ---------- ------AACG AGACATTAAG AATT---ATA T-TATA-G-- ---GACACTG C-G------- ----------  
Andrena melanochroa           CT-----TA- ATCTTA--AA AA-----GCA TGCCAAGTAA ATT---TAA- TAATAAGATT T-----TATT ---------- ------ATCG ACATATTAAG AATT---ATA T-TATA-G-- ---GACGCTG C-G------- ----------  
Andrena tegularis             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---GCACCGT GAA-GACCTG  
Andrena banksi                CA-----TA- ATCTTA--AA AA-----GAA CGCCAAATAA ATT---TAA- TGATGTGATT T-----TATT ---------- ------AGCG AGATCTCGAG CATT---ATA T-TAAA-G-- ---GACACTG C-G------- ----------  
Andrena geranii               CA-----TA- ATCTTA--AA AA-----GCA TGTCAAATAA ATT---TAA- TAATATGATT T-----TATT ---------- ------AACG AGACGTTAAG AATT---ATA TTTATA-G-- ---GACGCTG C-G------- ----------  
Andrena andrenoides           CA---TTTA- ATCTTA---- AA-------- ---------- --------A- -AGCACG--- ---------- ---------- --------CC AAATA--AAT AATT----TA ---------- ---ATAAGTG C-G------- ----------  
Andrena sp.                   CA-----TA- ATCTTA--AA AG-----GCA TGCCAAATAA ATT---TAA- TAATATGATT T-----TATT ---------- ------AACG ATACACTAAG AATT---ATA T-TATA-G-- ---GAGACTG C-GGCACCGT GAA-GACCTG  
Megandrena enceliae           CA-----TA- ATCTTA--AA A--------G TGCTAAACAA ATT---TAA- -ACAATGATT T-----TATT ---------- ------AATG AGATATTAAA AATT---GTG T-TATA---- ---GCCAGTG C-G------- ----------  
Acamptopoeum priini           TAAAATATAT ATC------- AA-----T-G C------TAA CTT---TAA- -CACAGACTT T--------- ---------- ---------- ---TACCAAT GATCCATAAA T----T-T-- ---TTTCATG C-GG-G-CCG T-A--ACCTG  
Acamptopoeum submetalicum     CA-----TA- ATT------- AA-----TGA A------AAA CTT---TAA- -TACAGACTT T--------- ---------- ---------- ---TACTAAC GATC---ACA C----AC--- ---TTTCGTG C-G------- ----------  
Arhysosage cactorum           TA-----TA- GTC------- AA-----G-- ---------A CTT---TAA- -AATGAACTT T--------- ---------- ---------- ---TACTAGT AATC---ATA C----A---- ---TTTCATA C-AG-AGAGG AAA-CATGTG  
Arhysosage flava              TA-----TA- GAC------- AA-----T-- ---------A CTT---TAA- -AATGAACTT T--------- ---------- ---------- ---TACTAGT AATC---ATA C----A---- ---TTTCATA C-AGCACGGT GAG-AACCTG  
Calliopsis fracta             CA-----TA- GTC------- AA-----T-A C------TAA CTT---TAA- -AACAGACTT T--------- ---------- ---------- ---TACTAAC GATT---ACA C----A---- ---CTTCATG C-A------- ----------  
Calliopsis hirsutula          CA-----TA- GTC------- AA-----T-- ---------A CTT---TAA- -AACAGACTT T--------- ---------- ---------- ---TACTAAC GATC---ATA T----A---- ---TTTCATG C-AGCTCGGT GTA-CACCTG  
Calliopsis pugionis           CA-----TA- GTT------- AA-----T-A A------TAA TTT---TAA- -AACAAAGTT T--------- ---------- ---------- ---TACTAAC GATC---ATA C----A-A-- ---CTTCATG C-A------- ----------  
Callonychium mandibulare      CA-----TGC CTC------- AA-------- --------TA CTT---TAA- -AACAGGTTT T--------- ---------- ---------- -TATACTAAT GATC------ ---------- -------ATG T-AGCACCGT GAA-AACCTG  
Callonychium petuniae         CA-----TGC CTC------- AA-------- --------TA CTT---TAA- -AACAGGCTT T--------- ---------- ---------- -TATACTAAT AATC------ ---------- -------ATG T-AGCACCGT GAA-AACCTG  
Litocalliopsis adesmiae       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
oliella herbsti               CA-----TA- GTC------- AA-----T-- ---------C CTA---TAA- -AACAGACTA T--------- ---------- ---------- ---TACTAAC GATC---ATT C----A---- ---TTTCATG C-AGTA-A-- CGA-CCCTGC  
Euherbstia excellens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Orphana wagenknechti          TA-----TA- ATTGTA--AA AA-----AAA TGCTAAATAA AAT---TAA- -AAGATAATT T-----TATT ---------- ------AATG AGGTAGTAAA AATT---ATA T-TG-A-A-- ---GCCAACG C-AGCACCGT CAA-GACCTG  
Melitturga albescens          CG-----TA- ATCA-A---- AG-----ATA T------TAA ATT---TAA- -AGCACAATT T-----AGTT ---------- ------AACA AAGTACTAAG AATC---GTA C-T--A-A-- ---GCTGATG C-G------- ----------  
Melitturga clavicornis        AG-----TA- ATCA-A---- AG-----ATA T------TAA ATT---TAA- -AGCACAATT ---------- ---------- ------AACA AAGTATTAAG AATC---GTG C-T--A-A-- ---GCTGATG C-G------- ----------  
Meliturgula haematospila      CA------A- ATTT-A---- AG-----ATC T------TAA ATT---TAA- -AGCA----- ---------- ---------- --------CA AAATATTAAA AATT---ATG A-TA-A---- ---GCTCATG C-A------- ----------  
Meliturgula scriptifrons      CA------A- ATTT-A---- AG-----ATA T------TAA AAT---TAA- -AGCA----- ---------- ---------- --------CA AAATATTAAA AATT---ATG A-TA-A---- ---GCTCATG T-A------- ----------  
Neffapis longilingua          CA-----TA- ATCA-A---- GG-----ATG C------TAA ATT---TAA- -AGCACAATT T--------- ---------- ------GATA AAATATAAAG AATC---ATA G-TA-A-G-- ---ACTCATG T-A------- ----------  
Nolanomelissa toroi           C--------- ATCA-G---- AA-----ATG C------TAA ATT---TAA- -AACGTACTT T-----TGTT ---------- ------AATG AGGCATTAAG AATT---ATA G-CAAA---- ---GCTAATG C-GGTACCGT CAA-GACCTG  
Camptopoeum negevense         CA-----TA- ATCA-A---- AG-----ATA T------TAA ATT---TAA- -AGCACAATG T-----AGTT ---------- ------GATA AGATATAAAG AATT---GTA T-TA-A-A-- ---GCTGATG C-A------- ----------  
Camptopoeum frontale          CA-----TA- ATCA-A---- AG-----ATA T------TAA ATT---TAA- -AGGACAATG T-----AGTT ---------- ------GATA AAATATAAAG AATT---GTA T-TA-A-A-- ---GCTGATG C-G------- ----------  
Panurginus polytrichus        CA-----TA- AAGATA---- AG-----ATA T------TAA TCT---TGA- -GACGCAAGT ---------- ---------- ------AACG AAATAATAAT AACC---ATA T-TA-A-A-- ---CCTCATG C-G------- ----------  
Panurgus calcaratus           CT-----TA- ATCT-A---- AG-----ATA T------TAT AGT---TAA- -AACGCAGTT ---------- ---------- ------AGCA AAGCATTAAG AGTC---ATC C-TA-A-A-- ---GCTCCCG C-A------- ----------  
Plesiopanurgus zizus          CT-----TA- ATCT-A---- AG-----ATG C------TAA TTT---TAA- -AGCAC---- ---------- ---------- ------AACA AAAGATTAAG GATC---GTA T-TA-A-A-- ---GCTCTTG C-A------- ----------  
Panurginus albopilosus        CA-----TA- AAAATA---- AG-----ATA T------TAA TTT---TGA- -GGCGCAAGT ---------- ---------- ------AACG AAATATTAAA AACC---ATA T-TA-A-A-- ---GCTCATG C-A------- ----------  
Panurginus occidentalis       CA-----TA- AATATA---- AG-----ATA T------TAA TCT---TGA- -GGCGCAAAT ---------- ---------- ------AACA AAATAATAAG AACC---ATA T-TA-A-A-- ---GCTCATG C-A------- ----------  
Panurginus turcomanicus       CA-----TA- AAAATA---- AG-----ATA T------TAA TTT---TGA- -GGTGCAAGT ---------- ---------- ------AACG AAATATTAAA AACC---ATA T-TA-A-A-- ---GCTCATG C-A------- ----------  
Macrotera echinocacti         TA-----TA- ATCT-A---- AG-----CCA --------AA ATT---TAA- -AA------- ---------- ---------- ------CACA AAGTATCAAA AATT---ATA -----A-A-- ---GCTAATG C-AGCACCGT CAA-GACCTG  
Macrotera latior              TA-----TA- ATCT-A---- AG-----CCA --------AA ATT---TAA- -AA------- ---------- ---------- ------GACA AAGTATCAAA AATC---ATA -----A-A-- ---GCTAATG C-A------- ----------  
Macrotera texana              TA-----TA- ATCT-A---- AG-----TCA --------AA CTT---TAA- -AA------- ---------- ---------- ------CGCA AAGTATCAAA AATC---ATA -----A-A-- ---GCTAATG C-A------- ----------  
Perdita albipennis            TA-----TA- AGCT-A---- AG-----TTA --------AA ATT---TAA- -AA------- ---------- ---------- ------CGCA AAGTATCGCA AATC---ATA -----A-A-- ---GCTAATT C-G------- ----------  
Perdita californica           TA-----CA- GCCT-A---- AT-----TTA --------AA TTT---TAA- -AA------- ---------- ---------- ------AGCA AAGTATCAAA AATC---ATA -----T-A-- ---GCTAATG C-A------- ----------  
Perdita halictoides           TC-----TA- AGCT-A---- AG-----TTA --------AA ATT---TAA- -GA------- ---------- ---------- ------CGCG AAGTATCAAA AATC---ATA -----A-A-- ---GCTAATG CAA------- ----------  
Perdita trisignata            TA-----TA- ATCT-A---- AG-----TCA --------AA ATT---TAA- -AA------- ---------- ---------- ------CGCA AAGTATCAAA AGTC---ATA -----A-A-- ---GCTAATG C-A------- ----------  
Anthrenoides meridionalis     TA-----TA- ATCG-A---- AA-----ATA G------TAA ATT---TAA- -AGTATGATT T-----AAGT AAAGCTTTTA TT----GGCA AAGTATTAAG AGTC---ATA T-TG-C-A-- ---TCTTATG T-AAAAAAGA TA--TGA-TG  
Anthrenoides pinhalensis      TA-----TA- ATCG-A---- AA-----ATA G------TAA ATT---TAA- -AGTATGATT T-----AAGT AAAGCTTTTA TT----GGCA AAGTATTAAG AGTC---ATA T-TG-C-A-- ---GCTTATG T-AGCACCGT CAA-GACCTG  
Austropanurgus punctatus      TA-----TA- ACCA-A---- AAATAATATA G------TAA ATT---TAA- -AGTATGAT- ---------- ---------- ---------- ----ATTAAG ---T---ATA T-TA-A-A-- ---GTTTATG T-A------- ----------  
Cephalurgus anomalous         TA-----TG- ATCA-A---- AA-----ATA T------TAA GTT---TAA- -AGTATGATT T-----AATT AAAACTTCTA TT----AACA AAGTATTAAG AGTA---ATA T-TA-A-A-- ---G----TG T-AGCACCGT CAA-GACCTG  
Heterosarus nannulus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---GGGGAAC AAA-AATT-G  
Liphanthus micheneri          TA-----TA- ATTA-A---- AA-----ATA T------TAA ATT---TAA- -GGTATGATT T--------- ---------- ------AACA AAGTATTAAA AGTT---ATA T-TA-A-A-- ---GTTTGTG T-AGCACCGT CAA-GACCTG  
Parapsaenythia serripes       TA-----TA- ATCA-A---- AC-----ACA T------TCA ATT---TAG- -AGTATGATT TAACAAAGTC AAAAATTATA TTAAAGAATA TAATGTTAAG AAAA---ATG T-TA-A-ATA TTAACTTATG T-AGGACC-G GAACGACCTG  
Protandrena mexicanorum       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---GCACCGT CAA-GACCTG  
Psaenythia bergii             TA-----TA- ATCG-A---- AA-----ATA G------TAA ATT---TAA- -AGTATGATT T-----AATT AAAGCTTCTA TT----GACA AAGTATTAAG AGTC---ATA T-TA-C-A-- ---GTTTATG T-AAGTTCGG AATCCA-CTG  
Psaenythia collaris           TA-----TA- ATCG-A---- AA-----ATA T------TAA ATT---TAA- -AGTATGATT T-----AATT AAAGCTTCTA TT----GACA AAGTATTAAG AGCC---ATA T-TA-C-A-- ---GTTCATG T-AGTACCAT TTCCAGACTG  
Pseudopanurgus fraterculus    ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---GCACCGT TAA-GACCTG  
Pseudopanurgus rugosus        TG-----TA- ATCA-A---- AA-----ATA G------TAA ATT---TACA TAGCATGATT T-----AATT ---------- ------TACA AAGCATTAAG AATT---ATA T-TA-A-A-- ---GGTTGTG T-A------- ----------  
Pterosarus albitarsis         TT-----TA- ATCA-A---- AA-----ATA T------TAA AGT---TAAA TAGCATGATT T--------- ---------- ------AACA AAGCATTAAG AATC---ATA T-TA-A-A-- ---GCTTGTG T-A------- ----------  
Pterosarus andrenoides        TT-----TA- ATCA-A---- AA-----ATA T------TAA AGT---TAAA TAGCATGATT T--------- ---------- ------AACA AAGCATTAAG AATC---ATA T-TA-A-A-- ---GCTTGTG T-A------- ----------  
Rhophitulus sp.               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---GCACCGT CAA-GACCTG  
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Anexo 1 (continuação). Matriz de caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless 
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1355       1365       1375       1385       1395       1405       1415       1425       1435       1445       1455       1465       1475       1485       1495                                
Protomelliturga turnerae      TA-----TA- ACTA-A---- AA-----ATA A------TAA ATT---TAA- -ATTACGACT T-----AATT ---------- ------TACA TAATAGTCAG AGTT---A-- -----A-A-- ---GTTTTTG T-AT-GTGGC CTA-GAGGCA  
Protoxaea gloriosa            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---GTACCGT CAA-AACCTG  
Oxaea flavescens              -------TA- CTCTTA---- A------ACA TCC----TGA ATT---TAA- -AACGTAACT A-----TAAT ---------- ------AACG AGGCATTAAA AGTC---ATA G-TG-A-A-- ---ACCCATA T-A------- ----------  
 
                               
 
    ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1505       1515       1525       1535       1545       1555       1565       1575       1585       1595       1605       1615       1625       1635       1645                                
Ctenocolletes smaragdinus     CT----GGAT GAGGCTGCCG -AACTTTCGC GTGGTCGGCG ACAACCTAAA GGACCGTTTC G---ACGGCG CGTCCCGAGT GATGGTGAGC AACTCCGACC GCGTGCGAGG CAACGGGAAC GCGATTGTCA GCAACTCGGC CAGCAACTCG  
Mydrosoma aterrimum           CT----GGAT GAGGCTGCCG -AACTTCCGC GTGGTCGGCG ACAACCTGAA GGACCGTTTC G---ACGGCG CGTCACGGGT GATGGTGAGC AACTCGGACC GAGTGCGTGG GAACGGGAAC GCGATCGTCA GCAACTCCGC GAGCAACTCG  
Dufourea mulleri              ---------- -AGGCTGCCG -AACTTCCGC GTGGTCGGCG ACAATCTGAA GGATCGTTTC G---ACGGTG CGTCACGCGT GATGGTGAGC AACTCGGATC GCGTACGTGG AAACGGGAAC GCGATAGCCA GCAACTCGGC CAGCAATTCC  
Penapis penai                 ---------- -AGGTTGCCA -AACTTCCGC GTGGTCGGTG ACAATCTGAA GGATCGTTTC G---ACGGCG CGTCGAGGGT GATGGTGAGC AACTCGGACC GCGTCAGAGG GAACGGTAAC GCGATAGCAA GCAACTCCGC GAGCAATTCC  
Alocandrena porteri           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Ancylandrena larreae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena brooksi               ---------- -AGGCTGCCC -ACGTTCCGC GTGGTCGGCG ACAACCTGAA GGACCGTTTC G---ACGGCG CCTCGAGGGT GATGGTGAGC AACTCGGACC GAGTTCGAGG GAACGGAAAC GCGATCGTTA GCAATTCTGC GAGCAACTCG  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena nasonii               ---------- -AGGCTGCCC -ACGTTCCGC GTGGTCGGCG ACAACCTGAA GGACCGTTTC G---ACGGCG CCTCGAGGGT GATGGTGAGC AACTCGGACC GAGTTCGCGG GAACGGGAAC GCGATCGTTA GCAATTCTGC GAGCAACTCG  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena tegularis             CT----GGAT GAGGCTGCCC -ACGTTCCGC GTGGTCGGCG ACAACCTGAA GGACCGTTTC G---ACGGCG CCTCGAGGGT GATGGTGAGC AACTCGGACC GAGTTCGAGG GAACGGAAAC GCGATCGTTA GCAATTCTGC GAGCAACTCG  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena sp.                   CT----GGAT GAGGCTGCCC -ACGTTCCGC GTGGTCGGCG ACAACCTGAA GGACCGTTTC G---ACGGCG CCTCGAGGGT GATGGTGAGC AACTCGGACC GAGTTCGAGG GAACGGGAAC GCGATCGTTA GCAATTCAGC GAGCAACTCT  
Megandrena enceliae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Acamptopoeum priini           CT----GGAT GAGGCTGCCG -AACTTCCGG GTGGTCGGCG ACAACCTGAA GGATCGTTTC G---ACGGGG CGTCGAGGGT GATGGTGAGC AACTCGGATC GCGTTCGCGG GAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Acamptopoeum submetalicum     ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Arhysosage cactorum           CT----GCCT GAGGCTGCCG CAAAGTACGG GTGGTCGGTG ACAATCTGAA AGATCGTTTC G---ACGGCG CGTCCAGGGT AATGGTGAGC AACTCGGATC GCGTTCGCGG GAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Arhysosage flava              CT----GGAT GAGGCTGCCG -AACTTTCGG GTGGTCGGTG ACAATCTGAA AGATCGTTTC G---ACGGCG CGTCCAGGGT AATGGTGAGC AACTCGGATC GCGTTCGCGG GAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Calliopsis fracta             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis hirsutula          CT----GGAT GAGGCTGCCG -AACTTCAGG GTGGGCGGCG ACAACCTGAA AGATCGTTTC G---ACGGCG CGTCCAGGGT AATGGTGAGC AACTCGGATC GCGTTCGCGG GAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Calliopsis pugionis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Callonychium mandibulare      CT----GGAT GAGGCTGCCG -AACTTCCGG GTGGTCGGCG ACAACCTGAA AGATCGCTTC G---ACGGCG CGTCTCGGGT GATGGTGAGC AACTCGGATC GCGTTCGCGG GAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Callonychium petuniae         CT----GGAT GAGGCTGCCG -AACTTCCGG GTGGTCGGCG ACAACCTGAA AGATCGCTTC G---ACGGCG CGTCGCGGGT GATGGTGAGC AACTCGGACC GCGTTCGCGG GAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Litocalliopsis adesmiae       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
oliella herbsti               TT----GGAT GAGGCTGCCA -AACTTCCGG GTGGTCGGCG ACAACCTGAA AGATCGCTTC G---ACGGCG CGTCCAGGGT AATGGTGAGC AACTCGGATC GCGTTCGCGG GAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Euherbstia excellens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Orphana wagenknechti          CT----GGAT GAGGTTGCCG -AACTTCCGC GTGGTCGGCG ACAACTTGAA GGACCGTTTC G---ACGGTG CTTCCAGGGT GATGGTGAGC AACTCGGATC GAGTCCGAGG GAACGGAAAC GCGATCGTGA GCAATTCCGC GAGCAATTCT  
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Melitturga clavicornis        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi           CT----GGAT GAGGCTACCG -ACTTTCCGC GTGGTCGGCG ATAATCTGAA GGACCGTTTC G---ACGGCG CGTCCAGGGT GATGGTCAGC AACTCGGATC GGGTTCGAGG GAACGGGAAC GCGATCGTCA GTAACTCGGC CAGCAACTCG  
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti         CT----GGAT GAGGCTGCCG -AACTTCCGC GTGGTCGGCG ACAATCTCAA GGACCGTTTC G---ACGGCG CGTCCCGGGT GATGGTGAGC AACGCGGATC GCGTTCGCGG CAACGGGAAC GCGATCGTGA GCAATTCGGC GAGCAACTCG  
Macrotera latior              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis     CT----GGAT GAGGCTGCCG -AACTTCCGC GTTGTCGGCG ACAACTTGAA GGACCGTTTC G---ACGGCG CATCCAGGGT AATGGTGAGC AATTCGGACC GAGTTCGAGG AAACGGAAAC GCGATCGTAA GCAATTCGGC GAGCAACTCT  
Anthrenoides pinhalensis      CT----GGAT GAGGTTGCCG -AACTTCCGC GTTGTCGGCG ACAACTTGAA GGACCGTTTC G---ACGGCG CGTCCAGGGT AATGGTGAGC AATTCGGACC GAGTTCGAGG AAACGGAAAC GCGATCGTAA GCAATTCGGC GAGCAACTCG  
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous         CT----GGAT GAGGCTGCCG -AACTTCCGC GTTGTCGGCG ACAACTTGAA GGATCGTTTC G---ACGGCG CGTCCAGGGT AATGGTCAGC AATTCGGACC GAGTTCGTGG AAACGGGAAC GCCATCGTCA GCAATTCGGC GAGCAACTCG  
Heterosarus nannulus          ATCTTAGAAG GAAGATGGTT -ATACTCTGC GCTGCGATCT GTTATTCCAC TGCCTGTTGC ACATTAACCA CCTCCATGGC GACCCTCACC TACTCCCAGG GAGGAAGCAG GAATATCAAC TCTCTCCGGG CACATTCCAC TGGTGATGCC  
Liphanthus micheneri          CT----GGAT GAGGCTGCCA -AACTTCCGC GTTGTCGGCG ACAACTTGAA GGACCGTTTC G---ACGGCG CATCCAGGGT AATGGTGAGC AATTCGGAGC GAGTTCGAGG AAATGGAAAC GCGATCGTGA GCAATTCGGC GAGCAACTCG  
Parapsaenythia serripes       CT----GGAT GAGGCTGCCA -AACTTCCGC GTCGTCCGTG ACAACCTGAA GGACCGTTTC G---ACGGCG CGTCCAGGGT AATGGTGAGC AATTCGGACC GAGCTCGGGG AAACGGAAAC GCGATCGTGA GCAATTCGGC GAGCAACTCG  
Protandrena mexicanorum       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
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Anexo 1 (continuação). Matriz de caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless 
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
 
    ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1505       1515       1525       1535       1545       1555       1565       1575       1585       1595       1605       1615       1625       1635       1645                                
Protandrena verbesinae        CT----GGAT GAGGCTGCCG -AGCTTCCGC GTTGTCGGCG ACAACCTGAA GGACCGTTTC G---ACGGCG CGTCGAGAGT AATGGTGAGC AATTCGGACC GAGTACGAGG AAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Psaenythia bergii             CT----GGAT GAGGCTGCCG -AACTTCCGC GTTGTCGGCG ACAACTTGAA GGACCGTTTC G---ACGGCG CATCCAGGGT GATGGTGAGC AATTCGGACC GAGTTCGAGG AAACGGAAAC GCGATCGTAA GCAATTCGGC GAGCAACTCG  
Psaenythia collaris           TT----GGAA GAGGTTGCCG -AACTAACTT GCCGTCGTTA ACTG-TTGTT CGACCGTTGC T---ACGGCG CATCCAGGGT GATGGTGAGC AATTCGGACC GAGTTCGAGG AAACGGAAAC GCGATCGTAA GCAATTCGGC GAGCAACTCG  
Pseudopanurgus fraterculus    CT----GGAT GAGGCTGCCG -AACTTCCGC GTTGTCGGCG ACAACCTGAA GGATCGTTTC G---ACGGCG CGTCCAGAGT AATGGTGAGC AATTCGGACC GAGTTCGAGG AAACGGGAAC GCGATCGTGA GCAACTCGGC GAGCAACTCG  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus sp.               CT----GGAT GAGGCTGCCG -AACTTCCGG GTTGTCGGCG ACAACCTGAA GGATCGTTTC G---ACGGCG CATCCAGGGT AATGGTCAGC AATTCGGACC GAGTTCGAGG AAACGGAAAC GCTATCGTAA GCAATTCGGC GAGCAACTCG  
Protomelliturga turnerae      GG----GGGA TAAGGAGGCG -GGCTTACGC GTGGGCGGTG ACTTTCTGAA CGATCGCTTC T---ACCGCC CTTCCACGGG GATGGGGAGC -TCTCCGATT GAGAACGGGG AAACGGGAAC GCGATCGTCA GCAATTCGGC GAGCAACTCC  
Protoxaea gloriosa            CT----GGAT GAGGCTGCCG -AACTTTCGC GTGGTCGGTG ACAATTTGAA GGATCGTTTC G---ACGGCG CGTCCAGAGT GATGGTGAGC AACTCGGATC GAGTTCGAGG GAACGGAAAC GCGATCGCGA GCAACTCCGC CAGCAATTCG  
Oxaea flavescens              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1655       1665       1675       1685       1695       1705       1715       1725       1735       1745       1755       1765       1775       1785       1795                                
Ctenocolletes smaragdinus     GTGCACAGCC ACCGGGAGGG TCTGGGTCGT CGGCACAGGT ACAACTTCCA GCTGAAGCCG TACAACCCGG AGCACAAGCC GCCGGGGCCG AAGGACCTCG TCTATTTGGA GCCGTCGCCG CCGTTCTGCG AGAAGAACCC GAAGCTGGGC  
Mydrosoma aterrimum           GTGCACGGCC ACCGGGAGGG TCTGGGTCGT CGACACAGAT ACAACTTCCA ATTGAAGCCG TACAACCCGG AGCACAAGCC GCCCGGGCCG AAGGATCTCG TCTACTTGGA ACCGTCGCCA CCGTTCTGCG AGAAGAATCC GAAGCTGGGT  
Dufourea mulleri              GTCCACGGTC ACCGCGACGG TTTGGGTCGT CGTCATCGGT ACAACTTCCA GTTGCAACCG TACAATCCGG AGCACAAACC GCCTGGACCG AAGGATCTGG TCTATCTGGA GCCGTCGCCG CCGTTCTGCG AGAAGAACCC GAAGCTTGGT  
Penapis penai                 GTTCACGGTC ACCGCGAGGG TCTGGGTCGT CGACATCGGT ACAACTTCCA GCTGAAACCG TACAACCCCG AGCACAAGCC ACCAGGGCCC AAGGACCTGG TATACCTGGA GCCGTCGCCG CCGTTCTGCG AGAAGAACCC GAAGCTCGGT  
Alocandrena porteri           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Ancylandrena larreae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena brooksi               GTGCACGGGC ATCGAGAGGG GCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAACCC TACAACCCGG AGCACAAGCC GCCCGGGCCA AAGGACCTCG TCTACTTGGA GCCCTCGCCG CCGTTCTGCG AGAAAAACCC CAAGCTGGGT  
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena nasonii               GTGCACGGGC ATCGGGAGGG GCTGGGTCGT CGGCACCGGT ACAATTTCCA GCTGAAACCG TACAACCCGG AGCACAAGCC GCCCGGGCCG AAGGACCTGG TCTACTTGGA GCCCTCGCCG CCGTTCTGCG AGAAGAACCC CAAGCTGGGT  
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena tegularis             GTGCACGGGC ATCGAGAGGG GCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAACCC TACAACCCGG AGCACAAGCC GCCCGGGCCG AAGGACCTCG TCTACTTGGA GCCCTCGCCG CCGTTCTGCG AGAAAAACCC CAAGCTGGGC  
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Andrena sp.                   GTGCACGGGC ATCGAGAGGG GCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAACCC TACAACCCGG AGCACAAGCC GCCCGGGCCG AAGGACCTGG TCTACTTGGA GCCCTCGCCA CCGTTCTGCG AGAAGAACCC CAAGCTGGGT  
Megandrena enceliae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Acamptopoeum priini           GTGCACGGG- ACAGGGAGGG CCTGGGCCGG CGACACCGCT ACAACTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC GCCTGGCCCG AAAGACCTCG TCTATTTGGA GCCCTCCCCG CCGTTTTGCG AGAAAAACCC AAAGCTGGGC  
Acamptopoeum submetalicum     ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Arhysosage cactorum           GTACACGGGC ACAGGGAAGG GCTGGGCCGC CGACACCGAT ACAACTTCCA GCTGAAGCCG TACAATCCAG AGCACAAGCC ACCCGGGCCG AAGGATTTGG TCTATTTAGA ACCTTCGCCA CCGTTTTGCG AGAAAAATCC AAAGCTGGGC  
Arhysosage flava              GTACACGGGC ACAGGGAAGG GCTGGGCCGC CGACACCGAT ACAACTTCCA GCTGAAGCCG TACAATCCAG AGCACAAGCC ACCCGGGCCG AAGGATTTGG TCTATTTAGA ACCTTCGCCA CCGTTTTGCG AGAAAAATCC AAAGCTGGGC  
Calliopsis fracta             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis hirsutula          GTGCACGGGC ACAGGGAGGG GCTGGGTCGC CGACACCGAT ACAACTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGGCCG AAGGATCTGG TCTATTTGGA ACCCTCGCCA CCGTTTTGCG AGAAGAATCC AAAGCTGGGC  
Calliopsis pugionis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Callonychium mandibulare      GTGCACGGGC ACAGGGAGGG GCTGGGCCGC CGACACCGAT ACAACTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGGCCG AAGGATCTGG TGTATTTGGA GCCCTCGCCA CCGTTTTGCG AGAAAAACCC AAAGCTGGGC  
Callonychium petuniae         GTGCACGGGC ACAGGGAGGG GCTGGGCCGC CGACACCGAT ACAACTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGGCCG AAGGATCTGG TCTACTTGGA GCCCTCGCCA CCGTTTTGCG AGAAAAACCC GAAGCTGGGC  
Litocalliopsis adesmiae       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
oliella herbsti               GTGCACGGGC ATAGGGAGGG GCTGGGCCGC CGACATCGAT ACAATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGGCCG AAAGACCTGG TCTATTTGGA ACCCTCGCCA CCGTTTTGCG AGAAAAATCC AAAGCTGGGC  
Euherbstia excellens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Orphana wagenknechti          GTGCACGGTC ACCGAGAAGG GTTGGGTCGC CGACACCGGT ACAATTTCCA GCTGAAGCCG TACAACCCGG AGCACAAGCC ACCCGGGCCA AAGGATCTCG TCTACTTGGA GCCCTCGCCG CCTTTCTGCG AGAAGAACCC GAAGCTGGGC  
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Melitturga clavicornis        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi           GTGCACGGGC ACAGGGAAGG ACTGGCTCGT CGACACCGAT ACAACTTCCA GCTGAAGCCG TACAACCCAG AACACAAGCC GCCCGGCCCA AAGGACCTCG TCTATTTGGA GCCCTCGCCG CCGTTCTGCG AGAAGAACCC AAAGCTGGGC  
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti         GTGCACGGTC ACAGGGAGGG TCTGGGCCGT CGCCACCGGT ACAACTTCCA GTTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGGCCG AAGGACCTCG TCTACTTGGA GCCGTCGCCG CTCTTCTGCG AGAAGAACCC GAAACTCGGC  
Macrotera latior              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis     GTGCACGCAC ACTGGGAGGG TCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAGCCA TACAATCCGG AGCACAAGCC ACCCGGTCCG AAGGATCTCG TCTACTTGGA ACCCTCTCCG CCCTTCTGCG AGAAGAACCC GAAGTTGGGC  
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Anexo 1 (continuação). Matriz de caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless 
(caracteres 789-1239) e EF-1a (caracteres 124 0-1934). 
 
                              ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                 1655       1665       1675       1685       1695       1705       1715       1725       1735       1745       1755       1765       1775       1785       1795                                
Anthrenoides pinhalensis      GTGCACGCGC ACAGGGAGGG TCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGTCCG AAGGATCTCG TCTACTTGGA GCCCTCTCCG CCCTTCTGCG AGAAGAACCC GAAGCTGGGC  
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous         GTGCACGGGC ACAGGGAAGG CCTCGGCCGT CGGCACCGAT ACCATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC GCCCGGTCCG AAGGATCTCG TCTACTTGGA GCCCTCTCCG CCGTTCTGCG AGAAGAACCC GAAGCTGGGC  
Heterosarus nannulus          CAATACGGGA ACAGGGAGGG CCTGGGTCGT CGACACCGGT ACAATTTCCA ACTGAAGCCG TACAATCCGG AGCACAAGCC GCCCGGTCCC AAGGATCTCG TCTACTTGGA GCCCTCTCCG CCGTTCTGCG AGAAGAACCC GAAGCTGGGC  
Liphanthus micheneri          GTACACGGAC ACAGGGAGGG TCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGTCCG AAGGATCTCG TCTACCTGGA GCCCTCTCCG CCGTTCTGCG AGAAGAACCC GAAGCTGGGC  
Parapsaenythia serripes       GTACACGGGC ACAGGGAGGG CCTCGGTCGC CGACACCGGT ACAATTTTCA GCTGAAGCCG TACAATCCGG AGCATAAACC GCCCGGGCCG AAGGATCTCG TCTACCTGGA GCCCTCTCCG CCCTTCTGCG AGAAGAATCC GAAGCTGGGC  
Protandrena mexicanorum       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae        GTGCACGGGC ACAGGGAGGG CCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC GCCTGGTCCC AAGGATCTCG TCTACTTGGA GCCCTCTCCG CTCTTCTGCG AGAAGAACCC GAAGCTGGGC  
Psaenythia bergii             GTGCACGGGC ACAGGGAGGG TCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGTCCG AAGGATCTCG TCTACTTGGA GCCCTCTCCG CCCTTCTGCG AAAAGAACCC GAAGCTGGGC  
Psaenythia collaris           GTACACGGAC ACATGGAGGG TCTGGGTCGT CGACACCGAT ACAATTTTCA GCTGAAGCCA TACAATCCGG AGCACAAGCC ACCCGGTCCG AAGGATCTCG TCTACTTGGA GCCCTCTCCG CCCTTCTGCG AAAAGAACCC GAAGCTGGGC  
Pseudopanurgus fraterculus    GTGCACGGGC ACAGGGAGGG CCTGGGTCGT CGACACCGGT ACAATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC GCCCGGTCCC AAGGATCTCG TCTACTTGGA GCCCTCTCCG CCCTTCTGCG AGAAGAACCC GAAGCTGGGC  
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus sp.               GTACACGGGC ACAGGGAAGG TCTGAGCCGT CGACACCGGT ACAATTTCCA GCTGAAGCCG TACAATCCGG AGCACAAGCC GCCCGGCCCG AAGGATCTCG TCTACTTGGA GCCCTCTCCG CCCTTCTGCG AGAAGAACCC GAAGCTGGGC  
Protomelliturga turnerae      GTACCCGGGG ACAGAGAGGG TTTGTCTCGT CGGCATCGGT ACAATTTCCA ATTGAAACCG TACAATCCGG AGCACAAGCC GCCCGGCCCG AAGGATCTCG TTTATCTGGA ACCGTCTCCG CCCTTCTGCG AGAAGAACCC GAAATTGGGC  
Protoxaea gloriosa            GTGCACGGGC ATCGAGAGGG TCTGGGACGT CGACATCGGT ACAACTTTCA GCTGAAGCCG TACAATCCGG AGCACAAGCC ACCCGGTCCG AAGGATCTCG TCTACTTGGA GCCGTCGCCG CCGTTCTGCG AGAAAAACCC GAAGCTGGGC  
Oxaea flavescens              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
 
                               
 
   ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| .... 
                                 1805       1815       1825       1835       1845       1855       1865       1875       1885       1895       1905       1915       1925                               
Ctenocolletes smaragdinus     ATCCTCGGCA CCCACGGCAG ACAGTGCAAC GACACGAGCA TCGGCGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACC CAGGAGGTGA CGGTCGTCGA GAGATGCGCG TG-------- ---- 
Mydrosoma aterrimum           ATCCTGGGCA CGCACGGTAG ACAGTGCAAC GACACGAGCA TAGGGGTGGA CGGTTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACT CAGGAGGTGA TGGTGGTCGA GAGATGCGCC TG-------- ---- 
Dufourea mulleri              ATCCTAGGGA CACACGGTAG ACAGTGCAAC GACACGAGCA TCGGTGTAGA CGGTTGCGAT CTGATGTGCT GCGGTCGGGG CTACAAGACC CAGGAGGTGA TGGTAGTCGA ACGATGCGCG ---------- ---- 
Penapis penai                 ATCCTGGGTA CCCACGGTAG ACAGTGCAAC GACACGAGCA TCGGCGTCGA CGGTTGCGAT CTGATGTGCT GCGGCAGAGG CTACAAGACC CAGGAGGTGA CGGTCGTGGA GAGATGCGCG ---------- ---- 
Alocandrena porteri           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Ancylandrena larreae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena macoupinensis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena brooksi               ATCCTCGGCA CCCACGGCAG GCAGTGCAAC GACACCAGCA TCGGAGTGGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAGGACG CAGGAGGTGA CGGTCGTGGA GAGATGCGCG ---------- ---- 
Andrena faceta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena nasonii               ATCCTCGGCA CCCACGGCAG GCAGTGCAAC GACACCAGCA TCGGAGTGGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAGGACG CAGGAGGTGA CGGTCGTGGA GAGATGCGCG ---------- ---- 
Andrena carlini               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena melanochroa           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena tegularis             ATCCTCGGGA CCCACGGCAG GCAGTGCAAC GACACCAGCA TCGGAGTGGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAGGACG CAGGAGGTGA CGGTCGTGGA GAGGTGCGCG TGCACATTCC ACTG 
Andrena banksi                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena geranii               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Andrena sp.                   ATCCTCGGCA CCCACGGGAG GCAGTGCAAC GACACAAGCA TCGGAGTGGA CGGCTGCGAC CTGATGTGCT GCGGCAGGGG CTACAAGACG CAGGAGGTGA CGGTCGTGGA GAGATGCGCG TGCACATTCC ACTG 
Megandrena enceliae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Acamptopoeum priini           ATCCTTGGGA CTCACGGCCG CCAGTGCAAC GACACCAGCA TCGGAGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGGGG CTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGGTGCGCC TGCACATTCC A-TG 
Acamptopoeum submetalicum     ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Arhysosage cactorum           ATCCTTGGGA CTCACGGTCG ACAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC TTGATGTGCT GCGGCAGGGG TTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCG TGCACATTCC ACTG 
Arhysosage flava              ATCCTTGGGA CTCACGGTCG ACAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC TTGATGTGCT GCGGCAGGGG TTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCG TGCACATTCC ACTG 
Calliopsis fracta             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Calliopsis hirsutula          ATCCTTGGGA CTCATGGTCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC TTGATGTGCT GCGGCAGGGG CTACAAGACG CAAGAGGTGA CGGTTGTCGA GAGATGCGCG TGCACATTCC ACTG 
Calliopsis pugionis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Callonychium mandibulare      ATCCTTGGGA CTCACGGTCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGGGG CTACAAGACG CAGGAGGTGA CGGTGGTCGA GAGATGCGCG TGCACATTCC ACTG 
Callonychium petuniae         ATCCTTGGGA CTCACGGTCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGGGG CTACAAGACG CAGGAGGTGA CGGTGGTCGA GAGATGCGCG TGCACATTCC ATTG 
Litocalliopsis adesmiae       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
oliella herbsti               ATCCTTGGGA CTCACGGTCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC TTGATGTGCT GCGGCAGGGG CTACAAGACG CAGGAGGTGA CGGTCGTCGA GAGATGCGCG TGCACATTCC ACTG 
Euherbstia excellens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Orphana wagenknechti          ATTCTCGGCA CCCACGGCAG GCAGTGCAAC GACACAAGCA TCGGAGTGGA CGGCTGCGAC TTGATGTGCT GCGGCAGAGG CTACAAGACG CAGGAGGTGA CGGTCGTGGA GAGGTGCGCG TG-------- ---- 
Melitturga albescens          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Melitturga clavicornis        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Meliturgula haematospila      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Meliturgula scriptifrons      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Neffapis longilingua          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Nolanomelissa toroi           ATCCTCGGCA CTCATGGCCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC TTGATGTGCT GCGGCAGAGG CTACAAAACA CAGGAGGTGA CGGTCGTTGA GAGATGCGCG TG-------- ---- 
Camptopoeum negevense         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Camptopoeum frontale          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Panurginus polytrichus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Panurgus calcaratus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Plesiopanurgus zizus          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Panurginus albopilosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Panurginus occidentalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
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Anexo 1 (continuação). Matriz de caracteres de 71 terminais e 1934 pares de bases provenientes dos genes 28S rRNA (caracteres 1-788), wingless 
(caracteres 789-1239) e EF-1a (caracteres 1240-1934). 
 
 
   ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| .... 
                                 1805       1815       1825       1835       1845       1855       1865       1875       1885       1895       1905       1915       1925                               
Panurginus turcomanicus       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Macrotera echinocacti         ATCCTCGGCA CTCACGGTCG TCAGTGCAAC GACACGAGCA TCGGCGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACG CAGGAGGTGA CGGTCGTCGA GAGATGCGCG TGCACATTCC ACTG 
Macrotera latior              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Macrotera texana              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Perdita albipennis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Perdita californica           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Perdita halictoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Perdita trisignata            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Anthrenoides meridionalis     ATCCTCGGCA CTCACGGCCG ACAGTGCAAC GACACGAGCA TCGGTGTCGA CGGTTGCGAC TTGATGTGCT GCGGCAGAGG CTACAAGACG CAGGAGGTGA CGGTCGTCGA GAGATGCGCG TGCACATTCC ACTG 
Anthrenoides pinhalensis      ATCCTCGGCA CTCACGGCCG ACAGTGCAAC GACACGAGCA TCGGTGTCGA CGGTTGCGAC TTGATGTGCT GCGGCAGAGG CTACAAGACG CAGGAGGTGA CGGTCGTCGA GAGATGCGCC TGCACATTCC ACTG 
Austropanurgus punctatus      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Cephalurgus anomalous         ATCCTCGGGA CTCACGGTCG ACAGTGCAAC GACACGAGCA TCGGTGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCC TGCACATTCC ACTG 
Heterosarus nannulus          ATCCTTGGCA CTCACGGCCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC TTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCC TGCACATTCC ACTG 
Liphanthus micheneri          ATCCTCGGGA CTCACGGGCG ACAGTGCAAC GACACGAGCA TCGGTGTCGA CGGCTGCGAT TTGATGTGTT GCGGCAGAGG CTACAAGACC CAAGAAGTGA CGGTCGTCGA GAGATGCGCT TGCACATTCC ACTG 
Parapsaenythia serripes       ATCCTCGGGA CTTACGGGCG ACAGTGCAAC GACACCAGCT TCGGCGTCAA CGGCTGCGAC TTGATGTGCT GCGGTGAGGG CTACAAAACG CCAGAGGTGA CGGTCGTCAA GAGATCCGCT TGCACTTTCC ACTG 
Protandrena mexicanorum       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Protandrena verbesinae        ATCCTTGGCA CTCACGGCCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTCGTCTA GAGATGCGCC TTGACATTCC ACTG 
Psaenythia bergii             ATCCTCGGCA CTCACGGCCG GCAGTGCAAC GACACGAGCA TCGGTGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCC TGCACATTCC ACTG 
 
 
   ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| .... 
                                 1805       1815       1825       1835       1845       1855       1865       1875       1885       1895       1905       1915       1925 
Psaenythia collaris           ATCCTCGGCA CTCACGGCCG GCAGTGCAAC GACACGAGCA TCGGCGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCC TGCACATTCC ACTG 
Pseudopanurgus fraterculus    ATCCTTGGCA CTCACGGCCG GCAGTGCAAC GACACGAGCA TCGGAGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCC TGCACATTCC ACTG 
Pseudopanurgus rugosus        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Pterosarus albitarsis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Pterosarus andrenoides        ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
Rhophitulus sp.               ATCCTCGGCA CTCACGGCCG GCAGTGCAAC GACACGAGCA TCGGTGTCGA CGGCTGCGAC TTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTCGTCGA GAGATGCGCT TGCACATTCC ACTG 
Protomelliturga turnerae      ATACTCGGTA CTCACGGCCG ACAGTGCAAC GACACGAGCA TCGGTGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACC CAAGAGGTGA CCGTCGTCGA GAGATGCGCC TGCACATTCC ACTG 
Protoxaea gloriosa            ATCCTCGGTA CTCACGGTAG ACAGTGCAAC GACACGAGCA TCGGCGTCGA CGGCTGCGAC CTGATGTGCT GCGGCAGAGG CTACAAGACG CAAGAGGTGA CGGTGGTCGA GAGATGCGCG TGCACATTCC ACTG 
Oxaea flavescens              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---- 
 
 
 
 
 

Anexo 2. Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless  
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                     5          15         25         35        45         55         65         75         85         95        105        115        125        135        145                              
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         GAAACCCAAA -AGTTCGAAC GGGGAGAT-T CATCGT-C-- GAC-AACGCT -GGCTC---- ACGTTGGTAC CGAGAATCCT CGTTAGGGGG --TGTCTCTG GTGTCGATT- --CG------ GCA--C-C-- ---G-GTTTA ACGGCCAACG  
Nolanomelissa toroi              GAAACCCAAA -AGATCGAAC GGGGAGAT-T CATCG---TC GAC-AATGCT -GACTC---- CCGTTGGTGC GCGATACCCC -G-A------ -----TTGG- GCCG-TTCGC --GGTT---- CCA--A-GGC G-AG-GGCAC ACCATCTTCG  
Protoxaea gloriosa               GAAACCCAAA -AGATCGAAT GGGGAGAT-T CATCGG-C-- GAG-GAAACT -GGCTC---- CCGTTGGTGC GCGATATCCC -G-------- -----TTGGT GCCTTCGT-- --GGT----- ACC--A-AAG CGAG-GGTAC ACCGCCTTCG  
Oxaea flavescens                 GAAACCCAAA -AGATCGAAA GGGGAGAT-T CATCGG-C-- GAC-GAAACT -GGCTC---- CCGTTGGTGC GCGATATCCC -G-------- ----TTGGTA CCTTCCC--- --GGT----- ACC--A-AAG CGAGTGGTAC GCCGCCTTCG  
Macrotera echinocacti            GAAACCCAAA -AGTTCGAAC GGGGAGAT-T CATCGT-C-- GAT-GACTCT -TTGTC---- GCTACTGTGG GCGAAGCCTC -G-AAAGGGG G-TTCTCCTT AATT------ --GGAATTCT GCC--C-CT- ---G-GGTGT ----TCAAAA  
Macrotera latior                 GAAACCCAAA -AGTTCGAAC GGGGAGAT-T CATCGT-C-- GAT-GACTCT -TTGTC---- GCCACTGTGG GCGAAGCCTC -G-AAAGGGG G-TTCTCCTT AATT------ --GGAATTCT GCC--C-CT- ---G-GGTGT ----TCAAAA  
Perdita californica              GAAACCCAAA -AGTTCGAAC AGGGAGAT-T CATCGT-C-- AAT-GACGCT -TTGTC---- GCCATTGTGG GCGAAGCCTC -G-AAAGGGG --TTCTCCTT AATT------ --GGAATTCT GCC--C-CT- ---G-GGTGT ----TCAAAA  
Anthrenoides meridionalis        -AAACCCA-A -AGTTCGAAC GGGGAGAT-T CATCGT-CGA CAC-AATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -GAAAAGGGG --TGTCCGTT GCTTTTCCGT AAGGAG---- GGT--A-C-- ---G-GGCGT ACGGCCAACG  
Protandrena mexicanorum          GAAACCCAAA -AGTTCGAAC GGGGAGAT-T CATCGT-C-- GAC-AACGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-CAAGGGG --TGTCCGTT GCTTTTCCGC AAGGAG---- GGT--A-C-- ---G-GGCGT ACGGCCAACG  
Protandrena verbesinae           GAAACCCAAA -AGTTCGAAC GGGGAGAT-T CATCGT-C-- GAC-AACGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-CAAGGGG --TGTCCGTT GCTTTTCCGC AAGGAG---- GGT--A-C-- ---G-GGCGT ACGGCCAACG  
Psaenythia bergii                GGAACCCAAA -AGTTCGAAC GGGGAGAT-T CATCGT-CGA CAC-AATGCC -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTT GCTTTTCCGC AAGGAG---- GGT--A-C-- ---G-GGCGT ACGGCCAACG  
Psaenythia collaris              A-AACCCAAA -AGGTTCGAC GGGGAGAT-T CATCGT-CGA CAC-AATGCC -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTT GCTTTTCCGC AAGGAG---- GGT--A-C-- ---G-GGCGT ACGGCCAACG  
Pseudopanurgus fraterculus       GAAACCCAAA -AGTTCGAAC GGGGAGAT-T CATCGT-C-- GAC-AACGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-CAAGGGG --TGTCCGTT GCTTTTCCGC AAGGAA---- GGT--A-C-- ---G-GGCGT ACGGCCAACG  
Acamptopoeum priini              GAAACCCAAA -AGTTCGAAA GGGGAGAGAT TCTCGT-C-- GAC--ATGCT -GGCTC---- CCGTTGGTGC GCGAAA---- ---------- ------CGGA GCTTTTCCGC AAGGGG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Acamptopoeum submetalicum        GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-AATGCT -GGCTC---- CCGTTGGTGC GCGAAA---- ---------- ------CGGA GCTTTTCCGC AAGGGG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Arhysosage cactorum              -G-GACTAAG -GACC-AAGA TGGTGACT-A AGGACC-C-- GAA-GATGGT -GAACTAAAG ACCCTGAGAT GGTGAACTAA -A-AAAGGGG --TGTCCGTC GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Arhysosage flava                 AAAACCCAAA -ATTTCAAAA GGTAAGAT-T CCTCGT-C-- GAC-GATACC TAGTTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTC GCTTTTCCCC AAGGAG---- GCC--A-C-- ---G-GATGT ACGGCCAACG  
Arhysosage ochracea              AGGAC-GAAA -GATGGTGAG GTAGAGAT-T CCTCGT-CAT AGC-GATGCC TAGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTC GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Arhysosage sp.                   ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-GATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTT GCTTTTCCGT AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Calliopsis fracta                GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-GATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTT GCTTTTCCGT AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Calliopsis hirsutula             AG-GACCAAT -AGTTGGCGA GGGGAGAT-T CGACGTAA-- GAC-GATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTC GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
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Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                     5          15         25         35         45         55         65         75         85         95        105        115        125        135        145                              
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GACAAATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGCC GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Calliopsis subalpina             GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-GATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTT GTTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Calliopsis trifasciata           GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-AATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCATT GCTTTTCCGC AAGGAG---- GGC--A-T-- ---G-GAAGT ACGGCCAACG  
Callonychium mandibulare         GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-AATGCT -GGCTC---- CCGGTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTC GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Callonychium petuniae            GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-AATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTC GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Callonychium sp.                 GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-AATGCT -GGCTC---- CCGGTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTC GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Litocalliopsis adesmiae          GAAACCCAAA TAGTTCGAAA GGGGAGAT-T CATCAT-C-- TGC-TGTGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG GGTGTCCGTT GCTTTTCCGC AAGGAG---- GGCACA-C-- ---G-GATGT ACGGCCAACG  
Spinoliella herbsti              GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-AATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTT GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
Spinoliella sp.                  GAAACCCAAA -AGTTCGAAA GGGGAGAT-T CATCGT-C-- GAC-AATGCT -GGCTC---- CCGTTGGTGC GCGAAACCCC -G-AAAGGGG --TGTCCGTT GCTTTTCCGC AAGGAG---- GGC--A-C-- ---G-GATGT ACGGCCAACG  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    155        165        175        185        195        205        215        225        235        245        255        265        275       285        295                              
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         GCGAACGTTC CGGCTATGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGGCCGA GCGG-T---- AGACCGTTTG CGTCGCCTCG TGCGTTACGC GACGGACCCT TGGTATTTCC CGACCGGCTG  
Nolanomelissa toroi              GCGTTTGTTC -GGTTACGTA GACGTGCACT TCTCCCCTAG TAGAACGTCG CGACCCGTTG CGTGTCGGTC TAAGGGCTGA GCGG-TAA-- -GACCG-TTG CGTCGCTTCG TGCG-CACAC GACGGACCCT CGGTT--GCC TGACCGGCTG  
Protoxaea gloriosa               GCGTTTG-TC CGGCTGCTTA GTCGTGCACT TCTCCCCTAG TAGAACGTCG CGACCCGTTG CGTGTCGGCC TGAGGGCTGA GCGG-T---- CGACTG-CTG CGTCGCCTCT GGCG-TGCAC GGCAGACCCT CGGAA--GCC TGGCCGGCTG  
Oxaea flavescens                 GCGTTTG-TC CGGCTGCGTA GTCGTGCACT TCTCCTCTAG TAGAACGTCG CGACCCGTTG CGTGTCGGCC TGAGGGCTGA GCGG-T---- CGACTG-CTG CGTCGCCTCT GGCG-TGCAC GGCAGACCCT CGGAA--GCC TGGCCGGCTG  
Macrotera echinocacti            GTG------C T-----CGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGTCTGA GCGG-TA--- AGACCG-TTG CGTCGCCTCG TGCG-TGCGC GACGGACCCT CGGTG--TCC CGACCGGCTG  
Macrotera latior                 GTG------C T-----CGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGTCTGA GCGG-TA--- AGACCG-TTG CGTCGCCTCG TGCG-TGCGC GACGGACCCT CGGTG--TCC CGACCGGCTG  
Perdita californica              GTG------T T-----CCTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGTCTGA GCGG-TA--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGGTGGTCC TGACCGGCTG  
Anthrenoides meridionalis        GCGAACGTTC CGGCTATGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGGCTGA GCGG-T---- AGACCG-TTG CGTCGCCTCG TGCG-TACGC GACGGACCCT CGGTT--GCC CGACCGGCTG  
Protandrena mexicanorum          GCGAATGTTC CGGCTATGTA GACGTGCACT TCTCCTCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGGCTGA GCGG-T---- AGACCG-TTG CGTCGCCTCG TGCG-TACGC GACGGACCCT CGGTG--GCC CGACCGGCTG  
Protandrena verbesinae           GCGAATGTTC CGGCTATGTA GACGTGCACT TCTCCTCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGGCTGA GCGG-T---- AGACCG-TTG CGTCGCCTCG TGCG-TACGC GACGGACCCT CGGTG--GCC CGACCGGCTG  
Psaenythia bergii                GCGAACGTTC CGACTATGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGGCTGA GCGG-T---- AGACCG-TTG CGTCGCCTCG TGCG-TACGC GACGGACCCT CGGTG--GCC CGACCGGCTG  
Psaenythia collaris              GCGAACGTTC CGGCTATGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGGCTGA GCGG-T---- AGACCG-TTG CGTCGCCTCG TGCG-TACGC GACGGACCCT CGGTG--GCC CGACCGGCTG  
Pseudopanurgus fraterculus       GCGAATGTTC CGGCTATGTA GACGTGCACT TCTCCTCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGGCTGA GCGG-T---- AGACCG-TTG CGTCGCCTCG TGCG-TACGC GACGGACCCT CGGTG--GCC CGACCGGCTG  
Acamptopoeum priini              GCGAACGTTC CGGCTACGTA AACGTGCACT TCTCCCCTAG GAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGGATT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Acamptopoeum submetalicum        GCGAACGTTC CGGCTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TA-GGCCCGA GCGG-TTGAA AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCA AGGTG--ACC CGACCGGCTG  
Arhysosage cactorum              GCGAACGTTC CTGTTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCTCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG CGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Arhysosage flava                 GCGAACGTTC CTGTTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCTCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG CGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Arhysosage ochracea              GCGAACGTTC CTGTTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCTCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG CGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Arhysosage sp.                   ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              GCGAACGTTC CGGCTAAGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTCG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Calliopsis fracta                GCGAACGTTC CGGCTAAGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Calliopsis hirsutula             GCGAACGTTC CGGCTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              GCGAACGTTC CGGCTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Calliopsis subalpina             GCGAACGTTC CGGCTAAGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Calliopsis trifasciata           GCGAACGTTC CGGCTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Callonychium mandibulare         GCGAACGTTC CGGCTACGTA GGCGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Callonychium petuniae            GCGAACGTTC CGGGTGCGTA GGCGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Callonychium sp.                 GCGAACGTTC CGGCTACGTA GGCGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Litocalliopsis adesmiae          GCGAACGTTC CGGCTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCTTGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Spinoliella herbsti              GCGAACGTTC CGGCTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
Spinoliella sp.                  GCGAACGTTC CGGCTACGTA GACGTGCACT TCTCCCCTAG TAGGACGTCG CGACCCGTTG CGTGTCGGTC TACGGCCCGA GCGG-TT--- AGACCG-TTG CGTCGCCTTG TGCG-TGCGC GACGGACCCT CGGTG--ACC CGACCGGCTG  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    305        315        325        335        345        355        365        375        385        395        405        415        425        435        445                              
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         CGCGACGGTA TTCT-AGACG GTATCGGGCC GCAAC-AGTC ------T-TT CGAAT---TG TGCGTCAGGC CCGCCGCAAG CTCGATCAG- ----CTTGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCA CGGGCCTGGT CAGCTGTTAG  
Nolanomelissa toroi              CGCGACGGTA TTAMA-GACG GTATCGGGCC GCAGC-AGTC CTTTCTT-T- TGAATTTCTG TGCGTCGGGC CCGCCGCAAG CTCGGTCAGT T------GCC TTGTGAT-AC GGAT-TTAT- ---CCGTTCA CGGGCCTGGC CAGCTGTTGG  
Protoxaea gloriosa               CGCGACGGTA CTCT--GACG GTATCGGGCC GCAACCAATC ---CATT-TT CGAATGTGTG TGCGTCGGGC CCGCCGCAAG TTCGGTCAG- ----TTTACC CGGAGGT-AC GGAC-CTGG- -TGCCGTCCC CGGGCCTGGC CAGCTGTTGG  
Oxaea flavescens                 CGCGACGGTA CTCT--GACG GTATCGGGCC GCAACCAATC ---CATT-TT CGAATGTGCG TGCGTCGGGC CCGTCGCAAG TTCGGTCAG- ----TTTACC CGGAGGT-AC GGAC-CTGG- -TGCCGTCCC CGGGCCTGGC CAGCTGTTGG  
Macrotera echinocacti            CGCGACGGTA TTTTAAGACG GTATCGGGCC GCAGC-AGTC --------TT CGAAC----G TGCGTCGGGC CCTCCGCAAG CTCGGTCAG- ----TTTGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCG CGGGCCTGGC CAGCTGTTAG  
Macrotera latior                 CGCGACGGTA TTTTAAGACG GTATCGGGCC GCAGC-AGTC --------TT CGAAC----G TGCGTCGGGC CCTCCGCAAG CTCGGTCAG- ----TTTGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCG CGGGCCTGGC CAGCTGTTAG  
Perdita californica              CGCGACGGTA TTTG-AAACG GTATTGGGCC GCAAC-AGTC --------TT CGAAC----G TGCGTCGGGC CCTCCGCAAG CTCGGTCAG- ----TTTGCC CTGTGGTAAC GGATGCTGTG GTCCCGTTCC CGGGCCTGGC CAGCTGTTAG  
Anthrenoides meridionalis        CGCGACGGTA TTGA-TGACG GTATCGGGCC GCAACCA--- ---------- --------CG TGCGTCAGGC CCGCCGCAAG CTCGATCAG- ----TTCGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCG CGGGCCTGGT CAGCTGTTAG  
Protandrena mexicanorum          CGCGACGGTA TTGC-AGACG GTATTGGGCC GCAACCAGTC --TTTATTGT CGAAC----G TGCGTCAGGC CCGCCGCAAG CTCGAGCAG- -----TTGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCA CGGGCCTGCT CAGCTGTTAG  
Protandrena verbesinae           CGCGACGGTA TTGT-AGACG GTATTGGGCC GCAACCAGTC --TTATT-AT CGAAC----G TGCGTCAGGC CCGCCGCAAG CTCGAGCAG- -----TCGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCA CGGGCCTGCT CAGCTGTTAG  
Psaenythia bergii                CGCGACGGTA TTGA-AGACG GTATCGGGCC GCAACCA--- ---------- --------TG TGCGTCAGGC CCGCCGCAAG CTCGATCAG- ----TTCGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCG CGGGCCTGGT CAGCTGTTAG  
Psaenythia collaris              CGCGACGGTA TTGA-AGACG GTATCGGGCC GCAACCA--- ---------- --------TG TGCGTCAGGC CCGCCGCAAG CTCGATCAG- ----TTCGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCG CGGGCCTGGT CAGCTGTTAG  
Pseudopanurgus fraterculus       CGTGACGGTA TTGT-AGACG GTATTGGGCC GCAACCAGTC --TTC----T CGAAC----G TGCGTCAGGC CCGCCGCAAG CTCGATCAG- -----TTGCC CTGTGGT-AC GGATGATAT- -TCCCGTTCA CGGGCCTGCT CAGCTGTTAG  
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Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    305        315        325       335        345        355        365        375        385        395        405        415        425        435        445                              
Acamptopoeum priini              CGCGACGGTG TTCC-AGATG GTATAGGGCC GCAACCAGTC -GTTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Acamptopoeum submetalicum        CGCGACGGTG TTCC-AGATG GTATAGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGAT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Arhysosage cactorum              CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTA-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC ----TTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Arhysosage flava                 CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTA-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC ----TTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Arhysosage ochracea              CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTA-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC ----TTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Arhysosage sp.                   ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              CGCGACGGTG TTTC-AGATG GTATCGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Calliopsis fracta                CGCGACGGTG TTTC-AGATG GTATTGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Calliopsis hirsutula             CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTCTT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTCATT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Calliopsis subalpina             CGCGACGGTG TACC-AGATG GTATCGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Calliopsis trifasciata           CGCGACGGTG TTCC-AGATG GTATCGAGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTCTT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Callonychium mandibulare         CGCGACGGTG TTTC-AGATG GTATCGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAG- ----TTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGT CAGCTGTTAG  
Callonychium petuniae            CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTA-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAG- ----TTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGT CAGCTGTTAG  
Callonychium sp.                 CGCGACGGTG TTTC-AGATG GTATCGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAG- ----TTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGT CAGCTGTTAG  
Litocalliopsis adesmiae          CGCGACGGTG TTTC-AGATG GTATCGGGCC GCAACCAGTC --TTCTT-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Spinoliella herbsti              CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTA-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG  
Spinoliella sp.                  CGCGACGGTG TTCC-AGATG GTATCGGGCC GCAACCAGTC --TTCTA-TT CGAAC---GG TGCGTCAGGC CCGCCGCAAG CTCGGTCAGC TTTGTTTGCC CTGTGGT-AC GGATGTTCT- -TCCCGTTCA CGGGCCTGGC CAGCTGTTAG 
 
  
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    455        465        475        485        495        505        515        525        535        545        555        565        575        585        595                              
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         CAGGCGGTG- CCCTCGGACT -GGCC---AA GCTTCGAATT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCAA GTCATTGGGA -TGAATAAAC CTAAAGGCGA  
Nolanomelissa toroi              CAGGCGGTG- TCCTCGGACT -GGCC---AA GCTTTGGAAT ACCGGTCGGC GACGCTACTG CTTTGGGCAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTACGCGA GTCATTGGGA -CGAGTAAAC CTAAAGGCGA  
Protoxaea gloriosa               CAGGCGGTG- TCCTCGGACT -GGCC---AA GCTTCGAATT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGTCTAAC ATGTGCGCGA GTCATTGGGC -TCGATAAAC CTAAAGGCGA  
Oxaea flavescens                 CAGACGGTG- TCCTCGGACT -GGCC---AA GCTTCGAATT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCGGGACC CGTCTTGAAA CACGGACCAA GGAGTCTAAC ATGTGCGCGA GTCATTGGGC -TCGATAAAC CTAAAGGCGA  
Macrotera echinocacti            CAGGAGGTG- TCCTCAGACT -GGCC---AA GCTTTGAATT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGCAAAC CTAAAGGCGA  
Macrotera latior                 CAGGAGGTG- TCCTCAGACT -GGCC---AA GCTTTGAATT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGCAAAC CTAAAGGCGA  
Perdita californica              CCGGAGGTGT CCCTCTGACT -GGCC---AA GCTCTGTATT ACCGGTTGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TAAGCAAAC CTAAAGGCGA  
Anthrenoides meridionalis        CAGGCGGTG- CCCTCGGACT -GGCC---AA GCTTCGAACT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTACGCGA GTCATTGGGA -TGTACAAAC CTAAAGGCGA  
Protandrena mexicanorum          CAGGAGGTG- CCCTCGGACT -GGCC---AA GCTTTAAAAT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTACGCGA GTCATTGGGA -TGTACAAAC CTAAAGGCGA  
Protandrena verbesinae           CAGGAGGTG- CCCTCGGACT -GGCC---AA GCTTTAAAAT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTACGCGA GTCATTGGGA TTGTACAAAC CTAAAGGCGA  
Psaenythia bergii                CAGGCGGTG- CCCTCGGACT -GGCC---AA GCTTCGAACT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTACGCGA GTCATTGGGA -TGTACAAAC CTAAAGGCGA  
Psaenythia collaris              CAGGCGGTG- CCCTCGGACT -GGCC---AA GCTTCGAACT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTACGCGA GTCATTGGGA -TGTACAAAC CTAAAGGCGA  
Pseudopanurgus fraterculus       CAGGAGGTG- TCCTCGGACT -GGCC---AA GCTTTGAAAT ACCGGTCGGC GACGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTACGCGA GTCATTGGGA -TGTATAAAC CTAAAGGCGA  
Acamptopoeum priini              CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGGCC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Acamptopoeum submetalicum        CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Arhysosage cactorum              CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGAGA -TGAGTAAAC TTAAAGGCGA  
Arhysosage flava                 CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGAGA -TGAGTAAAC TTAAAGGCGA  
Arhysosage ochracea              CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGAGA -TGAGTAAAC TTAAAGGCGA  
Arhysosage sp.                   ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Calliopsis fracta                CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Calliopsis hirsutula             CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Calliopsis subalpina             CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Calliopsis trifasciata           CAGGCGGAG- CCCTCGGACT -GGCT---AA GTTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Callonychium mandibulare         CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TTAGTAAAC CTAAAGGCGA  
Callonychium petuniae            CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TTAGTAAAC CTAAAGGCGA  
Callonychium sp.                 CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TTAGTAAAC CTAAAGGCGA  
Litocalliopsis adesmiae          CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TTTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
Spinoliella herbsti              CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAATC CTAAAGGCGA  
Spinoliella sp.                  CAGGCGGAG- CCCTCGGACT -GGCC---AA GCTTTGAATT ACCTGTCGGC GGCGCTATTG CTTTGGGTAC TCTCAGGACC CGTCTTGAAA CACGGACCAA GGAGCCTAAC ATGTGCGCGA GTCATTGGGA -TGAGTAAAC CTAAAGGCGA  
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Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                   605        615        625        635        645        655        665        675        685        695        705        715        725        735        745                              
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         AATG-AAAGT GAAGGTCGTC CTCCGCGTCG GCC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Nolanomelissa toroi              AATG-AAAGT GAAGGTCGTC CTTCGCGTCG ACC-TAGGGA GGATGG--GC CCTGTA---A AGGG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Protoxaea gloriosa               AATG-AAAGT GGAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GT CGCGTTACTA TGCGACTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Oxaea flavescens                 AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GT CGCGTTACTA TGCGACTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Macrotera echinocacti            AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGCAAT-A TGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Macrotera latior                 AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGCAA--A TGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Perdita californica              AATG-AAAGT GAATGTCGTC CTTTGCGTCG ACCTGAGGGA GGATGG--GC GCTGCAC--A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Anthrenoides meridionalis        AATG-AAAGT GAAGGTCGTT CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Protandrena mexicanorum          AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Protandrena verbesinae           AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Psaenythia bergii                AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGTG---A AGTG-CTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAC TACGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Psaenythia collaris              AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGTG---A AGTG-CTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAA TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Pseudopanurgus fraterculus       AATG-AAAGT GAAGGTCGTC CTTTGCGTCG ACC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCTCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Acamptopoeum priini              AATG-AAAGT GAAGGTCGTC CTCTGCGTCG GCC-GAGGGA G---GCTTGC ACTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCAT-- ---GCTTGTA GAGTGACA-- --GAGCGTC- --GTCCG--- ----------  
Acamptopoeum submetalicum        AATG-AAAGT GAAGGTCGTC CTCTGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT ---GC--GAG AGAGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Arhysosage cactorum              AATG-AAAGT GAAGGTCGTC CTCCGCGTCC GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Arhysosage flava                 AATG-AAAGT GAAGGTCGTC CTCCGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Arhysosage ochracea              AATG-AAAGT GAAGGTCGTC CTCCGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Arhysosage sp.                   ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              AATG-AAAGT GAAGGTCGTC CTTTGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Calliopsis fracta                AATG-AAAGT GAAGGTCGTC CTTTGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Calliopsis hirsutula             AATG-AAAGT GAAGGTCGTC CTCCGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              AATG-AAAGT GAAGGTCGTC CTCTGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Calliopsis subalpina             AATG-AAAGT GAAGGTCGTC CTCTGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---T AGTG-CTTCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Calliopsis trifasciata           AATG-AAAGT GAAGGTCGTC CTCCGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Callonychium mandibulare         AATGAAAAGT GAAGGTCGTC CATCGCGTCG GCC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCCCGGG GCGTCTCGTC TCATTCTCTT TGCGA--AAA GA-GCGCATC --AGCCAAAC A--------- ----------  
Callonychium petuniae            AATG-AAAGT GAAGGTCGTC CATCGCGTCG GCC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Callonychium sp.                 AATG-AAAGT GAAGGTCGTC CATCGCGTCG TCC-GAGGGA GGATGG--GC GCTGTA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Litocalliopsis adesmiae          AATG-AAAGT GAAGGTCGTC CTCTGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGG--- ----------  
Spinoliella herbsti              AAT--AAAGT GAAGGTCGTC CTTAGCGTCG GCC-GAGGGA G---GT--AC ACTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCA- TGCGA--GAA GA-GTGCACT TAGGCCGCAC CGACTGA--- ----------  
Spinoliella sp.                  AATG-AAAGT GAAGGTCGTC CTTCGCGTCG GCC-GAGGGA GGATGG--GC GCTGCA---A AGTG-CTCCG CACTCCCGGG GCGTCTCG-- ---TTCTCAT TGCGA--GAA GAGGCGCACC TAGAGCGTAC ACGTTGGACC GAAGGGTGGA  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    755        765        775        785        795        805        815        825        835        845        855        865        875        885        895                              
Melitturga clavicornis           ---------- ---------- --GGTTTCAA CGTAAAGAAC GTGTCCGTCA AAGAGTTGAG ACGTGGTTAC GTGGCTGGAG ACTCC-AAGA A--CAACCCA -CCCAAGGGT GCTGCTGATT TTACTGCTCA GGTGCGTAGT CGAACAGGTC  
Meliturgula haematospila         --------TA CCCGAAAGAT GGGGTTTCAA CGTTAAGAAC GTTTCTGTTA AAGAGTTGAG ACGTGGTTAC GTGGCTGGAG ACTCC-AAGA A--CAACCCA -CCTAAGGGT GCTGCTGATT TCACTGCTCA GGTACGTACT CGTGCAGGTC  
Nolanomelissa toroi              --------TA CCCGAAAGAT GGGGTTTCAA CGTCAAGAAC GTGTCTGTCA AAGAATTGAG ACGTGGTTAT GTAGCTGGAG ACTCC-AAGA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACTGCACA GGTGCGTAAT CGTGCAGGTC  
Protoxaea gloriosa               --------GA CCCGAAAGAT GG-------- ---------- --GCCTATCA AAGAATTGAG ACGTGGTTAC GTAGCTGGTG ATTCA-AAGA A--CAACCCA -CCTAGGGGT GCTGCTGACT TCACTGCACA GGTATATACC CACACAGGTC  
Oxaea flavescens                 --------GA CCCGAAT-GG GG-------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti            --------GA CCGAAGGGGG GGTGGTTCAA CGTTAAGAAC GTCTCAGTAA AAGAATTAAG ACGTGGTTAC GTAGCTGGAG ACTCG-AAGA A--CAACCCA CCCCAGAGGT GCTGCTGACT TCACTGCTCA GGTACGTAAT CGTACAGGTC  
Macrotera latior                 --------TA CCCGAAAGAT GG-------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              --------TA CCCGAAAGAT GGGGTTTTAA CGTTAAGAAC GTGTCCGTGA AAGAGTTGAG ACGCGGTTAC GTGGCTGGAG ACTCG-AAGA A--CAACCCA -CCCAGGGGT GCTGCTGACT TCACTGCTCA GGCACGTAAT CGTACAGGTC  
Anthrenoides meridionalis        --------GA CCCGAAAGAT GGGGTTTCAA CGTTAAGAAC GTGGCTGTCA AAGAATTGAG ACGTGGTTAC GTCGCTGGAG ACTCC-AAGA A--CAACCCT -CCCAAGGGT GCTTCTGACT TCACTGCACA GGTATGTATT CTTACAGGTT  
Protandrena mexicanorum          --------TA CCCGAAAGAT GG-------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           --------TA CCCGAAAGAT GG-------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                --------GA CCCGAAA-GG GGGGTTTCAA CGTTAAGAAC GTAGCTGTCA AAGAGTTGAG ACGTGGTTAC GTCGCTGGAG ACTCC-AAGA A--CAACCCA -CCCAAGGGT GCTTCTGACT TCACCGCACA GGTATGTATT TGTACAGGTT  
Psaenythia collaris              --------GA CCCGAAAG-G GTGGCTTCAA CGTTAAGAAC GTAGCTGTCA AAGAGTTGAG ACGTGGTTAC GTCGCTGGAG ACTCC-AAGA A--CAACCCA -CCTAAGGGT GCTTCTGACT TCACTGCACA GGTATGTACT TGTACAGGTT  
Pseudopanurgus fraterculus       --------TA CCCGAAAGAT GGGGTTTCAA CGTTAAGAAC GTGGCTGTCA AAGAATTGAG ACGTGGTTAC GTCGCTGGAG ACTCG-AAGA A--CAACCCA -CCCAAGGGA GCTTCTGACT TCACTGCACA GGTATGTGTT GACACAGGTT  
Acamptopoeum priini              --------AA ----AAAGAA AGTGGTTCAA CGTGAAGAAC GTGTCTGTTA AAGAGCTGAG ACGTGGTTAC GTAGCTGGAG ACTCCAAAAA A--CAACCCA CCCCAAGGGT GCTGCTGATT TCACCGCACA GGTGCGTACT TTCCCAGGTC  
Acamptopoeum submetalicum        --------GA CCCGAAAGAT GGGGTTTCAA CGTGAAGAAC GTGTCTGTCA AAGAGTTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTGCGTGCT TTCGCAGGTC  
Arhysosage cactorum              --------GA CCCGAAAGAT GGGGTTTCAA CGTAAAGAAC GTGTCTGTCA AAGAATTGAG ACGTGGTTAT GTAGCTGGAG ATTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTACATACT TTTGCAGGTC  
Arhysosage flava                 --------GA CCCGAAAGAT GGGGTTTCAA CGTAAAGAAC GTGTCTGTCA AAGAATTGAG ACGTGGTTAT GTAGCTGGAG ATTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTACATACT TTTGCAGGTC  
Arhysosage ochracea              --------GA CCCGAAAGAT GG-------- -GTGAAGAAC GTGTCTGTCA AAGAATTGAG ACGTGGTTAT GTAGCTGGAG ATTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTACATACT TTCGCAGGTC  
Arhysosage sp.                   ---------- ---------- --GGTTTCAA CGTAAAGAAC GTGTCTGTCA AAGAATTGAG ACGTGGTTAT GTAGCTGGAG ATTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTACATACT TTTGCAGGTC  
Calliopsis andreniformis         ---------- ---------- --GGTTTCAA CGTGAAGAAC GTGTCTGTTA AAGAGTTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTACGTACT TCCGCAGGTC  
Calliopsis anthidia              --------TA CCCGAAAGAT GGGGTTTCAA CGTGAAAAAC GTGTCTGTCA AAGAGTTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCCGCTGATT TCACCGCACA GGTACGTACT TCCGCAGGTC  
Calliopsis fracta                --------TA CCCGAAAGAT GGGGTTTCAA CGTGAAGAAC GTGTCTGTCA AAGAGTTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCCGCTGATT TCACCGCACA GGTACGTACT TCCGCAGGTC  
Calliopsis hirsutula             --------GA CCCGAAAATG GGGGTTTCAA CGTGAAGAAC GTGTCTGTCA AAGAGTTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTACGTACT TTCGCAGGTC  
Calliopsis michenerella          ---------- ---------- ---------- ---------- --GTCTGTCA AAGAGTTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCTAAGGGT GCTGCTGATT TCACCGCACA GGTACGTACT TCCGCAGGTC  
Calliopsis pugionis              --------TA CCCGAAAGAT GGGGTTTCAA CGTAAAGAAC GTGTCTGTCA AAGAGTTGAG ACGTGGATAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTACGTACT TCCGCAGGTC  
Calliopsis subalpina             --------TA CCCGAAAGAT GG-------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis trifasciata           --------GA CCCGAAAGAG GGGGTTTCAA CGTGAAGAAC GTGTCTGTCA AAGAGTTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTGCGTATT TTCGCAGGTC  
Callonychium mandibulare         ---------- ----AAA--- --GTCTCAAG TGTAAAGAAG GTATATGTCA AAGAAGTCAG AATTGGTGAA ATAGCTGGAG ACTCA-AAAA AACAAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTATGTACT ---GCAGGTT  
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Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    755        765        775        785        795        805        815        825        835        845        855        865        875        885        895                              
Callonychium petuniae            --------GA CCCGAAAGTG GGGGTTTCAA CGTAAAGAAC GTATCTGTCA AAGAATTGAG ACGTGGTTAC GTCGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTATGTACT --TGCAGGTC  
Callonychium sp.                 --------GA CCCGAAAGAT GGGGTTTCAA CGTAAAGAAC GTATCTGTCA AAGAATTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCCAAGGGT GCTGCTGATT TCACCGCACA GGTATGTACT ---GCAGGTC  
Litocalliopsis adesmiae          --------GA CCCGAAAGAT GG-------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              --------AA GCC------- --GGTTTCAA CGTGAAGAAC GTGTCTGTCA AAGAATTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCTAAGGGT GCTGCTGATT TCACCGCACA GGTACGTACT TTTGCAGGTC  
Spinoliella sp.                  AAATAAAAGA CCTGAAAGAT GGT--TTCAA CGTGAAGAAC GTGTCTGTCA AAGAATTGAG ACGTGGTTAC GTAGCTGGAG ACTCC-AAAA A--CAACCCA -CCTAAAGGT GCTGCTGATT TCACCGCACA GGTACGTACT TTTGCAGGTC  
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    905        915        925        935        945        955        965        975        985        995        1005       1015       1025       1035       1045                             
Melitturga clavicornis           ATTGTGTTGA ACCACCCTGG TCAAATCAGC AACGGATACA CGCCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAGGAGA AGTGCGATCG TCGTACCGGA AAGACAACCG AGGAGAATCC AAAGTCCATC  
Meliturgula haematospila         ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGATACA CGCCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA ATTCGCTGAG ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAAACCACCG AAGAGAATCC AAAGTCCATC  
Nolanomelissa toroi              ATTGTGTTGA ACCATCCTGG TCAAATCAGC AACGGATACA CACCAGTGTT GGATTGCCAC ACTGCTCACA TCGCGTGTAA ATTCGCTGAA ATCAAGGAGA AGTGCGATCG TCGTACTGGT AAGACCACCG AGGAGAATCC AAAATCCATC  
Protoxaea gloriosa               ATCGTGCTGA ACCATCCTGG TCAAATTAAT AATGGATACA CGCCAGTGTT GGATTGCCAT ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAGGAGA AATGCGACCG TCGTACCGGA AAAACTACCG AAGAAAATCC AAAATCCATC  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti            ATCGTGTTGA ACCACCCCGG TCAAATCAGC AACGGCTACA CGCCGGTGTT GGATTGTCAC ACCGCCCACA TCGCATGCAA ATTCGCCGAG ATCAAAGAGA AATGCGACCG TCGTACTGGT AAAACTACTG AAGATAATCC AAAGTCTATC  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ATCGTGTTGA ATCACCCCGG TCAAATCAGC AACGGCTACA CGCCGGTGTT GGATTGTCAC ACCGCTCACA TCGCATGCAA ATTCGCCGAG ATCAAGGAGA AGTGCGACCG TCGTACCGGT AAAACCACCG AGGAGAATCC AAAGTCCATA  
Anthrenoides meridionalis        ATTGTGTTGA ACCATCCTGG TCAAATCAGC AACGGATACA CGCCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA ATTCGCCGAG ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAAACCACCG AGGAGAATCC AAAATCCATC  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                ATTGTGTTGA ACCATCCCGG TCAAATCAGC AACGGATACA CGCCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA ATTCGCCGAG ATCAAGGAGA AGTGCGACCG TCGTACAGGA AAAACCACCG AGGAGAATCC AAAATCCATC  
Psaenythia collaris              ATTGTGTTGA ACCACCCCGG TCAAATCAGC AACGGATACA CGCCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA ATTCGCCGAG ATCAAGGAGA AGTGCGACCG TCGTACAGGA AAAACCACCG AGGAGAATCC AAAATCCATC  
Pseudopanurgus fraterculus       ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CGCCAGTATT GGATTGTCAT ACTGCTCACA TCGCGTGTAA ATTCGCCGAG ATCAAGGAGA AGTGCGATCG TCGTACCGGC AAGACCACCG AGGAGAATCC AAAATCCATC  
Acamptopoeum priini              ATTGTCCTGA ACCACCCTGG TCAAATCAGC AACGGTTATA CGCCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACCG AGGACAACCC AAAATCCATC  
Acamptopoeum submetalicum        ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTATA CGCCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAGGAGA AGTGCGTC-- ---------- ---------- GGGAAAATGT TGGTTTCAAC  
Arhysosage cactorum              ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCGGTGTT GGATTGTCAC ACTGCTCACA TTGCGTGTAA GTTTGCTGAA ATTCGGGAAA ATGTTGGTTT TAATACCGGA AAGACCACTG AGGAAAATCC AAAATCCATT  
Arhysosage flava                 ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCGGTGTT GGATTGTCAC ACTGCTCACA TTGCGTGTAA GTTTGCTGAA ATCAAGGAAA AGTGCGACCG TCGTACCGGA AAGACCACTG AAGAAAATCC AAAATCCATT  
Arhysosage ochracea              ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTATT GGATTGTCAC ACTGCTCACA TCGCATGTAA GTTCGCTGAA ATCAAGGAGA AGTGTGACCG TCGTACCGGA AAGACCACCG AAGAAAATCC AAAATCCATC  
Arhysosage sp.                   ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CGCCGGTGTT GGATTGTCAC ACTGCTCACA TTGCGTGTAA GTTTGCTGAA ATCAAGGAAA AGTGCGACCG TCGTACCGGA AAGACCACTG AGGAAAATCC AAAATCCATT  
Calliopsis andreniformis         ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAGGAGA AGTGCGATCG TCGTACCGGA AAGACCACTG AAGAGAATCC AAAATCTATC  
Calliopsis anthidia              ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAAGAGA AGTGCGACCG TCGTACCGGA AAGACCACTG AAGAGAATCC AAAATCCATC  
Calliopsis fracta                ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATTAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACTG AAGAGAATCC AAAATCCATC  
Calliopsis hirsutula             ATTGTGCTGA ACCACCCTGG CCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCTACCA TCGCGTGTAA GTTCGTTGAA ATCAAGGAGA AGTGCGACCG TCCTACCGGA AAGACCACTG AGGAAAATCC AAAATCCATC  
Calliopsis michenerella          ATTGTGCTGA ACCATCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA ATTCGCTGAA ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACTG AAGAGAATCC AAAATCCATC  
Calliopsis pugionis              ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACCG AAGAGAATCC AAAATCTATC  
Calliopsis subalpina             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis trifasciata           ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCCGTATT GGATTGTCAC ACTGCTCACA TCGCGTGCAA GTTCGCTGAA ATCAAGGAGA AGCGCGACCG TCGTACCGGA AAGACCCAAG AAGAAAATCC AAAATCCATC  
Callonychium mandibulare         ATTGTGCTAA ACCACCCTGG TCAAATCAAC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCCCACA TCGCGTGTAA GTTCGCCGAA ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACCG AAGAGAATCC AAAATCAATC  
Callonychium petuniae            ATTGTGCTAA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCCCACA TCGCGTGTAA GTTCGCCGAA ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACCG AAGAGAATCC AAAATCAATC  
Callonychium sp.                 ATTGTGCTAA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCCCACA TCGCGTGTAA GTTCGCCGAA ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACCG AAGAGAATCC AAAATCAATC  
Litocalliopsis adesmiae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT GGATTGTCAC ACTGCTCACA TCGCGTGCGG GAAAATGTTG GTCTCGGCGA AGTATGGTAT TCAGACCGTC CATTCCCAAT AGGCATGTCC GGCTTCCCTC  
Spinoliella sp.                  ATTGTGCTGA ACCACCCTGG TCAAATCAGC AACGGTTACA CACCAGTGTT AGATTGTCAC ACTGCTCACA TCGCGTGTAA GTTCGCTGAA ATCAAGGAGA AGTGCGACCG TCGTACCGGA AAGACCACTG AAGAAAATCC AAAATCCATC  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1055       1065       1075       1085       1095       1105       1115       1125       1135       1145       1155       1165       1175       1185       1195                             
Melitturga clavicornis           AAATCTGGCG ACGCCGCTAT CGTCACGCTC GTGCCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGCTTTCC AAGAATTCCC GCCCTTGGGA CGTTT--AAT CGTGCTAAGA ATTATGAAAC AATT------ ---------- -AACACG--A  
Meliturgula haematospila         AAATCTGGCG ATGCCGCGAT CGTCACGCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGCTTTCC AAGAGTTCCC GCCCTTGGGA CGT----AAT AGTATTAAAA ATTATAA--- ---------- ---------- -AACACG--A  
Nolanomelissa toroi              AAATCTGGAG ATGCTGCCAT TGTCACGCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGCTTTCC AAGAGTTCCC GCCCTTGGGT CGTTT-AAAC GATATTAAGA ATTACGGAGT AATT------ ------GTTT TCATGCA--A  
Protoxaea gloriosa               AAATCCGGAG ATGCTGCCAT TGTTATGCTT GTACCAAG-C AAGCCTAT-- GTGCGTTG-- -AGGCTTTCC AAGAGTTCCC GCCTCTGGGA CGTTT-AAGT GATACTGAAA ATTACGGAGC AATA------ ------ATAT CAATGCA--A  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti            AAATCCGGCG ACGCCGCGAT CGTCACACTG GTGCCGAG-C AAGCCGAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC GCCCTTGGGA CGTTT----A AATATTAAAA ACTATGAAAC ACAA------ ---------- ---------A  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              AAATCCGGCG ACGCCGCGAT CGTCACGCTG GTGCCAAG-C AAGCCGAT-- GTGCGTCG-- -AGGCTTTCC AAGAGTTTCC GCCCTTGGGA CGT------A TATACTAAAA ACTATGAAAC GAAA------ ---------- ---------A  
Anthrenoides meridionalis        AAATCTGGCG ACGCCGCCAT CGTTAATCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGC-TTCC AAGAGTCCTC GCCCTCTGAA AC----ACGT TATACTGAGA ATTATGAAAC GGTTATTTTC GAAATGAATT TAGTATG--A  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                AAATCTGGCG ACGCCGCCAT CGTTAATCTC GTACCGAG-C AAGCCCAT-- GTGCGTAG-- -AGGCTTTCC AAGAGTTCCC GCCTTTGGGA CGTTT-ACAT TATACTGAGA ATTATGAAAC AGTTATCTTC GAAATTAATT TAGTATG--A  
Psaenythia collaris              AAATCTGGCG ACGCCGCCAT CGTTAATCTC GTACCGAG-C AAGCCCAT-- GTGCGTAG-- -AGGCTTTCC AAGAGTTCCC GCCTTTGGGA CGTTT-ACAT TATACCGAGA ATTATGAAAC AGTTATCTTC GAAATTAATT TAGTATG--A  
Pseudopanurgus fraterculus       AAATCTGGCG ACGCTGCCAT CGTTAACCTC GTCCCGAG-C AAGCCCAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC GCCCTTGGGA CGTTT-AAAT TATATTAAGA ATTACGAAAC ATTT------ ------AATT TAGTACGATA  
Acamptopoeum priini              AAATCTGGCG ATGCCGCCAT CGTGAACCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTTTTTAA ATACCTAGTA ACC------- ---------- ------ATTT TCAGACA--C  
Acamptopoeum submetalicum        GTAT------ -TGTTTCTTT CGCCACCTAG ATGACACGAG AAGCTTAAAT GAGTGCCGTG TAAAATTTCC AAAATTTATA GTCAAATATG CAGAG---CA CACACTAGCA ATC------- ---------- ------ATTT TCAGACA--T  
Arhysosage cactorum              AAAACTGGAG ATGCTGCCAT TGTGAACCTC GTACCAAG-C AAGCCCAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT----A CATACTAATG ATC------- ---------- ------ATTT TCAAGTA--A  
Arhysosage flava                 AAATCTGGAG ATGCTGCCAT TGTGAACCTC GTACCAAG-C AAGCCCAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT----A CATACTAATG ATC------- ---------- ------ATTT TCAAGTA--A  
Arhysosage ochracea              AAGTCTGGAG ACGCTGCCAT TGTGAACCTC GTACCAAG-C AAGCCCAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGT------A CATACTAGCA ATC------- ---------- ------ATTT TCAGGTA--A  
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Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1055       1065       1075       1085       1095       1105       1115       1125       1135       1145       1155       1165       1175       1185       1195                             
Arhysosage sp.                   AAATCTGGAG ATGCTGCCAT TGTGAACCTC GTACCAAG-C AAGCCCAT-- GTGTGTC--- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT----A CATACTAATG ATC------- ---------- ------ATTT TCAAGTA--A  
Calliopsis andreniformis         AAATCTGGAG ACGCTGCCAT TGTGAACCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGCTT-CC AAGAGTTCCC ACCCTTGGGA CGT------A TATACTAGCA ATC------- ---------- ------ATTT TGAAACA--A  
Calliopsis anthidia              AAATCTGGAG ATGCTGCCAT TGTGAACCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGCTTTCC AAGAGTTCCC GCCCTTGGGA CGTTT----A CACACTAGCA ATC------- ---------- ------ATTT TCAAACA--A  
Calliopsis fracta                AAATCTGGAG ATGCTGCCAT TGTAAATCTC GTACCAAG-C AAGCCCAT-- GTGCGTTG-- -AGGCTTTCC AAGAGTTCCC GCCCTTGGGA CGTTT----A CACATTAGCA ATC------- ---------- ------ATTT TCAGACA--A  
Calliopsis hirsutula             AAATCT-CAG ATGTCGGGAA AAGAACCGTT TCAAGGA--C GAGCCCACTA AGACGGCG-- -AAGCT---- ---------- --------GA CGT------A TATACTAGCA ATC------- ---------- ------ATTT TCAGACA--A  
Calliopsis michenerella          AAATCTGGAG ATGCTGCCAT TGTGAACCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AAGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT----A TACATTAACA ATT------- ---------- ------ATTT TTAAACA--A  
Calliopsis pugionis              AAATCTGGAG ACGCTGCCAT CGTGAACCTC GTACCGAG-C AAGCCCAT-- GTGCGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT---AA CATACTAGCA ATC------- ---------- ------ATTT TGAAACA--A  
Calliopsis subalpina             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis trifasciata           AAATCTGGAG ATGCTGCCAT TGTGACCCTC GTACCGAG-C AAGCCCAT-- GTGT-TCG-- -AGGCTTCCA AGAATA-CTA G-C-T--A-- ---------A CACACTAGCA ATC------- ---------- ------ATTT TAAGACA--A  
Callonychium mandibulare         AAATCGGGAG ACGCTGCCAT TGTAAACCTC GTACCAAG-C GAGCCAAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT----- ------AGTA ATCAT----- ---------- ------ATTT TTGGACA--A  
Callonychium petuniae            AAATCGGGAG ACGCTGCCAT TGTAAACCTC GTACCAAG-C AAGCCCAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT----- ------AATA ATCAT----- ---------- ------ATTT TCGGACA--A  
Callonychium sp.                 AAATCGGGAG ACGCTGCCAT TGTAAACCTC GTACCAAG-C AAGCCAAT-- GTGTGTCG-- -AGGCTTTCC AAGAGTTCCC ACCCTTGGGA CGTTT----- ------AGTA ATCAT----- ---------- ------ATTT TTGGACA--A  
Litocalliopsis adesmiae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              TCATCCGGAG GCTTTTCCTT AATGCAATCC GC-------C AAGCTCTCGT ATGACGTGAA GAGGCGGTCC CAGAG----- ---------- ---------A CTTACTAGCA ATC------- ---------- ------ATTA TCAGACA--A  
Spinoliella sp.                  AAATCTGGAG ATGCTGCCAT CGTGAACCTC GTACCAAG-C AAGCCCAT-- GTGTGTCG-- -AGGCTTCCA AGAA--TCCC ACCT-G-ACC T--CT----A CTTACTAGCA ATC------- ---------- ------ATTA TCAGACA--A  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1205       1215       1225       1235       1245       1255       1265       1275       1285       1295       1305       1315       1325       1335       1345                             
Melitturga clavicornis           AATTTAAATT ATAG---AAA CTAATTGGCA CAATGATGAA AACCTA-TGT AACTTCATTC GCGGTTTCCA CCGGAAGATC CCTGGGATCT GGTGATGGTT GAAGACGTCT GAGTGC-TGA TTGTTT-TAA TTCTGTTTCT TTTTTCTTTC  
Meliturgula haematospila         AATTTAAATT CTAG---AAT TTAATTGGCA CAATGATGAA AATTTA-TAT ACTTTCATTC GTGGTTTCCA CCGGAAGATC TCTAGGATCT GGTGATGGTT AAAGATGTCT GAGTGC--AC TCGTTT-TAA TTCTGTTATT TCTTTTTTTT  
Nolanomelissa toroi              AATTTAAATC GTAA---AGA CTAA---GCA CAATGATGAA AACTTA-TAT AACTTCATTC GCGGTTTCCA CCGGAAGATC CGTAGGATCT GGTGATGGTT GAAGACGTCT GAGTGC-TAC TTGTTT-TAA TTCC------ --TTTTAACG  
Protoxaea gloriosa               AATTTAAGTC CTAC---AAA TTCTTTGGTA CAGTGATTAG AATCTA-TAT -ATTTCATTC GTGGTTTCCA CTGGAAGATC CTTAGGATCT GGTGACAGTT GAAGGTGTCT GAGTGC-CAT TTGCTT-TAA TCAGTTTTTA AT--------  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti            ATTTAAAACC G------AAT CTAATTGGCA CAATGATGAA GAATTCTTTT AACTTCATTC GTGGTTTCCA CCGGAAGATC CCTGGGATCT GGTGATGGTT CAAGTTGTCT GAGTGC-TAT TTACTT-AAA TTTTGTTTCG TTTTTTTCTC  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ATTTTAAATT T------AAT CCGATTGGCA CAATGATGAA AAATTC-TTT AACTTCATTC GTGGTTTCCA CCGGAAGATC --TGGGATCT GGTGATGGTT CAAGTTGTCT GAGTGC-CAT TTACTT-GAA TTTTTTATTC GCGTTTCCTT  
Anthrenoides meridionalis        AATTTAAATG ATAA---AAG CTAATTGGCA CAATGATGAG AATAC--TTT AACTTCATTC GCGGTTTCCA CCGGAGGATC CTTAGGATTT GGTGATGGCT GAAGATGTCT GAGTGC-TAT TCGTCTCTAA ATATCTTTTT TCTATCTTTT  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                AATTTAAATG ATAA---AAG CTAATTGGCA CAATGATGAG AATAC--TTT AACTTCATTC GCGGTTTCCA CCGGAGGATC CTTAGGATCT GGTGATGGCT GAAGATGTCT GAGTGC-TAT TCGTCTCTAA ATATCGTTTT TCTATCTTTT  
Psaenythia collaris              AATTTAAATT ATAA---AAG CTAATTGGCA CAATGATGAG AATAC--TTT AACTTCATTC GCGGTTTCCA CCGGAGGATC CTTAGGATCT GGTGATGGCT GAAGATGTCT GAGTGC-TAT TCGTCTCTAA ATATCGTTTT TCTATCTTTT  
Pseudopanurgus fraterculus       AATTTAAATG ATAA---AAA CTAATTGGCA CAATGATGAG AATAA--TTT AACTTCATTC GCGGTTTCCA CCGGAAGATC CTTGGGATCT GGTGATGGTT GAAGGCGTCT GAGTGC-TGT TCGTTTACAA ATTTGTTTTC TTTTTCTTTT  
Acamptopoeum priini              AATTTCAATC GTAACTATAT ATAATTTGCA CTATGATGAT AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAGGATC CCTGGGATCT AGTGATGGCT GAAGACGTCT GAGTGC-AAA TTTTTTTCAA TTTTATTAAG ATTGTTTTCT  
Acamptopoeum submetalicum        AATTTCAAAA AG-----TAA TTAATTTGCA CTATGATGAT AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAGGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGCCTAC TTATTT-CAA TTTTACTTTT ATTCCTCTCT  
Arhysosage cactorum              AATTTCA--- -------GAA CTGATTTGCA CAATGATGAA AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAAGATCT AGTGATGGCT GAAGACGTCT GAGTGC-TAT TCATTT-TAA ATTCACTTCT TTTTGTTATT  
Arhysosage flava                 AATTTCA--- -------TAA CAGATTTGCA CAATGATGAA AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGGTC CCTAAGATCT GGTGATGGTT GAAGACGTCT GAGTGC-TAT TCATTT-TAA ATTCACTTCT TTCTGTTATT  
Arhysosage ochracea              AATTTCA--- -------TAA CTGATTTGCA CAATGATGAA AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCATTT-TAA ATTCACTTTT TTCTATTATT  
Arhysosage sp.                   AATTTCA--- -------TAA CTGATTTGCA CAATGATGAA AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAAGATCT AGTGATGGCT GAAGACGTCT GAGTGC-TAT TCATTT-TAA ATTCACTTCT TTTTGTTATT  
Calliopsis andreniformis         AATTTCAATC G------TAA TTGATTTGCA CAATGATGAA AACCTA-TAA -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCATTTCCAA TTTCATTTTT GTTCCTCTTT  
Calliopsis anthidia              AATTTCAATC G------TAA CTGATTTGCA CTATGATGAA AACCTA-TAA -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCATTT-CAA TTTYACTTTT ATTCCTCTTT  
Calliopsis fracta                AATTTCAATC A------TAA CTGATTTGCA CTATGATGAA AACCTA-TAA -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCATTT-CAA TTTCACTTTT GTTCCTTTTT  
Calliopsis hirsutula             AATTTCA--- -------TAA CTGATTTGCA CAATGATGAA AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCATTT-TAA CTTCACTTTT TCCTATTATT  
Calliopsis michenerella          AATTTCAATC A------TAA CTGATTTGCA CTATGATGAA AACCTA-TAA -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCA GAAGACGTCT GAGTGC-TAC TTATTT-CAA TTTCACTTTT GTTCCTCTTT  
Calliopsis pugionis              AATTTTAATA A------TAA TTGATTTGCA CAATGATGAA AACCTA-TAA -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTGGGATCT GGTGATGGCT GAAGATGTCT GAGTGC-TAC TCATTT-CAA TTTCATTTTT GTTCCTCTCT  
Calliopsis subalpina             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis trifasciata           AATTTTA--- -------TAA CTGATTTGCA CAATGATGAG AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCATTT-TAA CTTCACTTTT ATTTATTATT  
Callonychium mandibulare         AATTTCAT-- -------AAC TCCGATTGCA CAATGATGAA AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CGTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCTTTT-TAA ATTCACTTTT TTGTTATTAT  
Callonychium petuniae            AATTTCAT-- -------AAC TCCGATTGCA CAATGATGAG AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CCTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCTTTT-TAA ATTCACTTTT TTGTTATTAT  
Callonychium sp.                 AATTTCAT-- -------AAC TCCGATTGCA CAATGATGAA AACCTA-TAC -ACTTCATTC GCGGTTTCCA CCGGAAGATC CGTAGGATCT GGTGATGGCT GAAGACGTCT GAGTGC-TAC TCTTTT-TAA ATTCACTTTT TTGTTATTAT  
Litocalliopsis adesmiae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              AATATCC--- -------TAA CTGATTTGCA CAATGATGAT AACCTC-TAC -AC--CATTC GCGGTTTCCA CCGGAAGATT CCTAGAATCT GGTGATGGCT GAAAACGTCT GAGTGC-TAC TCATTT--AA CTTCACTTTT TTCTATTATT  
Spinoliella sp.                  AATATCC--- -------TAA CTGATTTGCA CAATGATGAT AACCTC-TAC -AC--CATTC GCGGTTTCCA CCGGAAGATT CCTAGAATCT GGTGATGGCT GAAAACGTCT GAGTGC-TAC TCATTT--AA CTTCACTTTT TTCTATTATT  
 
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1355       1365       1375       1385       1395       1405       1415       1425       1435       1445       1455       1465       1475       1485       1495                             
Melitturga clavicornis           CA-------- ---CTTTCTC TTTGCGTAGT A-ATGAATCT T-TTCTATTT AGCTT-CCTA AAAATA-TT- -----TCTAT CTCTTACACT -TTTCTCG-- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         TC-------- ---GCTTTTT TAAAAGTGTA ATATAAATAT T-TTATATCG AACTTGTCGG AAAATG-TT- -----TCTAA ATCTTATGCT AATTATTG-- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              TA-------- ---GTATATC TGTATGTAGT GTAAATCTT- ---TACGTTC GACTT-ATTG AACAAA-TT- -----TTCAT ATTTTATATT -TTTCATTGG TCAAGACCTG CTGGATGAGG CTACCG-ACT TTCCGCGTGG TCGGCGATAA  
Protoxaea gloriosa               ---------- ---------- ---------- GTAGCAATGA TTTTTTATTC GATCT-TTTA ATAATATTT- -----TTAAA TCATTGTATT -TTTATTA-- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- TCAAAACCTG CTGGATGAGG CTGCCG-AAC TTTCGCGTGG TCGGTGACAA  
Macrotera echinocacti            TT-------- ---------- -----TTGAT TTAATCAAAT T-TTTATTAT AATTTGCATG AATGTCTATT CTTAATCTAT ATCTTCCGTT -TCTTTTG-- TCAAGACCTG CTGGATGAGG CTGCCG-AAC TTCCGCGTGG TCGGCGACAA  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ---------- ---------- ------CGAA TTAATTGAAT T-CTCGTTGA AACTTCAACG AATGGTTTT- -----TCTAC ATCTTCCGTT -TATTTTG-- ---------- ---------- ---------- ---------- ----------  



 145 

Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1355       1365       1375       1385       1395       1405       1415       1425       1435       1445       1455       1465       1475       1485       1495                             
Anthrenoides meridionalis        CG-------- ---------- ----TGTGGT ATAAATCTTG ---TATATTT AACTT-CTTG AAACTATTT- -----TTTAC ATGTTGCGCT -TTGAAAT-- GATATGA-TG CTGGATGAGG CTGCCG-AAC TTCCGCGTTG TCGGCGACAA  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- TCAAGACCTG CTGGATGAGG CTGCCG-AGC TTCCGCGTTG TCGGCGACAA  
Psaenythia bergii                CG-------- ---------- ----TGTGGT ATAAATCTTT ---TATATTG AACTT-CTTG AAACTA-TT- -----TTTAC ATCTTACGCT -TTGAAAT-- AATCCA-CTG CTGGATGAGG CTGCCG-AAC TTCCGCGTTG TCGGCGACAA  
Psaenythia collaris              CG-------- ---------- ----TGTGGT ATAAATCTTT ---TATATTG AA----CTTG AAACTA-TT- -----TTTAC ATCTTACGCT -TTGAAAT-- TTCCAGACTG TTGGAAGAGG TTGCCG-AAC TAACTTGCCG TCGTTAACTG  
Pseudopanurgus fraterculus       AA-------- ---------- ----CGTGGC ACACGTGTTT T-ATATATTT AACTT-CCCG AAAACA-TT- -----TGTAT ATCTTATGGT -TTTAATT-- TTAAGACCTG CTGGATGAGG CTGCCG-AAC TTCCGCGTTG TCGGCGACAA  
Acamptopoeum priini              TC-------- ---ATAAAAT TATGTTTACT GTATCATAAT G-GTGTTTAA AATTT-TGAG AAAATA-TC- -----TACGT ACTTGACGTG --ACAACG-- GT-A-ACCTG CTGGATGAGG CTGCCG-AAC TTCCGGGTGG TCGGCGACAA  
Acamptopoeum submetalicum        CT-------- TTTTTTAAAT TATTTTTACT GTATCATAAT T-ATGTTCAA ATTTC-TGAG AAAATA-CT- -----TACGT ATTTCGTGTC -TCTTTTG-- TGTAGACCTG CTGGATGAGG GTGCCG-AAC TTCAGGGTGG TCGGGGACAA  
Arhysosage cactorum              AT-------- ---------- ----TTTAGT ATATTATAAT T-TTGAATTT AACTT-TGTA AGGATA-CT- -----TACAC ATGTT----- -TTTATTG-- GAAACATGTG CTGCCTGAGG CTGCCGCAAA GTACGGGTGG TCGGTGACAA  
Arhysosage flava                 AT-------- ---------- ----TTTAGT ATATTATAAT T-TTGAATTT AACTT-TGTA AGAATA-CT- -----TACAC ATGTT----- -TTTATTG-- TGAGAACCTG CTGGATGAGG CTGCCG-AAC TTTCGGGTGG TCGGTGACAA  
Arhysosage ochracea              AT-------- ---------- ----TTTAGT ATATTATAAT T-TTGAATTT AACTT-CGTA AGAATA-CT- -----TACAC ATTTTATGTT -TTTATTG-- ---------- ---------- ---------- ---------- ----------  
Arhysosage sp.                   AT-------- ---------- ----TTTAGT ATATTATAAT T-TTGAATTT AACTT-TGTA AGAATA-CT- -----TACAC ATGTT----- -TTTATTG-- TGAGAACTTG CTGGATGAGG CTGCCG-AAC TTTCGGGTGG TCGGTGACAA  
Calliopsis andreniformis         TT-------T TTATTATTAC TATTTTTGGT ATATCATAAT T-TTGTGTTC AAATT-TCTA AAAATA-CT- -----TATGC ATTTGATGTT -TCTATTG-- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              TT-------- ---TTATTAT TATTTTTAGT GTGTCATAAT T-CTGTGTTT AAATT-TCTG AAACTA-CT- -----TAARC ATTTGATGTA -TTTATTG-- ---------- ---------- ---------- ---------- ----------  
Calliopsis fracta                TTTTTTATTA TTATTATTAT TATTATTAGT GTATCATAAT T-TTGTGTTT AAATT-TCTG AAAATA-CT- -----TAAGC ATTTGATGTT -TTTATTG-- ---------- ---------- ---------- ---------- ----------  
Calliopsis hirsutula             AG-------- ---------- ----TTTAGT GTATCATAAT TGTTGAATTT AACTT-TATG AAAATA-CT- -----TATAC ATTTTATGTT -TTTATTG-- TGTACACCTG CTGGATGAGG CTGCCG-AAC TTCAGGGTGG GCGGCGACAA  
Calliopsis michenerella          TT-------- --------TT TATTTTTA-- ---------- --CTGTATTT AAATT-TTTT AAAATA-CT- -----TACGC ATTTG---TT -TCTATTA-- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              TT-------- TTATTATTAC TATTTTTAGT ATATCATAAT T-TTGTGTTC AAATT-TCTA AAAATA-CT- -----TATGC ATTTGATGTT -TCTATTG-- ---------- ---------- ---------- ---------- ----------  
Calliopsis subalpina             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis trifasciata           AT-------- ---------- ---TATTTTA GTGTCATAAT T-TTGAATTC AATTT-TATA AAAATA-CT- -----TATAC ATTTTATGTT -TTTATTG-- --TC-ACCTG CTGGATGAGG CTGCCG-AAC TTCCGGGTGG TCGGCGACAA  
Callonychium mandibulare         TA-------- ---------- ---CTTTAAT GTATCATAAT T-------TT TATTT-TGTA AAAATA-CT- -----TACAC ACTTTGATTT -TTTGTTT-- TGAAAACCTG CTGGATGAGG CTGCCG-AAC TTCCGGGTGG TCGGCGACAA  
Callonychium petuniae            TA-------- ---------- ---CTTCAAT GTATCATAAT T-------TT TATTT-TGTA AAAATA-CT- -----TACAC GCTTTGATTG -TTCATTT-- TGAAAACCTG CTGGATGAGG CTGCCG-AAC TTCCGGGTGG TCGGCGACAA  
Callonychium sp.                 TA-------- ---------- ---CTTTAAT GTATCATAAT T-------TT TATTT-TGTA AAAATA-CT- -----TACAC ACTTTGATTT -TTTGTTT-- GATACACCTG CTGGATGAGG CTGCCG-AAC TTCCGGGTGG TCGGCGACAA  
Litocalliopsis adesmiae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              AT-------- ---------- ----TTTAGT GTATCATAAT T-TTGCATTT AACTT-CATA AAAATA-CT- -----TACAC ATTTTATGTT -TTTATTG-- -CGACCCTGC TTGGATGAGG CTGCCA-AAC TTCCGGGTGG TCGGCGACAA  
Spinoliella sp.                  AT-------- ---------- ----TTTAGT GTATCATAAT T-TTGCATTT AACTT-CATA AAAATA-CT- -----TACAC ATTTTATGTT -TTTATTG-- AGAAGACCTG CTGCCCGAGG CCGCCT-GAC TTTTTGGAGG GCGGCGCCAA  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1505       1515       1525       1535       1545       1555       1565       1575       1585       1595       1605       1615       1625       1635       1645                             
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              TCTGAAGGAC CGTTTCGACG GCGCGTCCAG GGTGATGGTC AGCAACTCGG ATCGGGTTCG AGGGAACGGG AACGCGATCG TCAGTAACTC GGCCAGCAAC TCGGTGCACG GGCACAGGGA AGGACTGGCT CGTCGACACC GATACAACTT  
Protoxaea gloriosa               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens                 TTTGAAGGAT CGTTTCGACG GCGCGTCCAG AGTGATGGTG AGCAACTCGG ATCGAGTTCG AGGGAACGGA AACGCGATCG CGAGCAACTC CGCCAGCAAT TCGGTGCACG GGCATCGAGA GGGTCTGGGA CGTCGACATC GGTACAACTT  
Macrotera echinocacti            TCTCAAGGAC CGTTTCGACG GCGCGTCCCG GGTGATGGTG AGCAACGCGG ATCGCGTTCG CGGCAACGGG AACGCGATCG TGAGCAATTC GGCGAGCAAC TCGGTGCACG GTCACAGGGA GGGTCTGGGC CGTCGCCACC GGTACAACTT  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis        CTTGAAGGAC CGTTTCGACG GCGCATCCAG GGTAATGGTG AGCAATTCGG ACCGAGTTCG AGGAAACGGA AACGCGATCG TAAGCAATTC GGCGAGCAAC TCTGTGCACG CACACTGGGA GGGTCTGGGT CGTCGACACC GGTACAATTT  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           CCTGAAGGAC CGTTTCGACG GCGCGTCGAG AGTAATGGTG AGCAATTCGG ACCGAGTACG AGGAAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGCCTGGGT CGTCGACACC GGTACAATTT  
Psaenythia bergii                CTTGAAGGAC CGTTTCGACG GCGCATCCAG GGTGATGGTG AGCAATTCGG ACCGAGTTCG AGGAAACGGA AACGCGATCG TAAGCAATTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGTCTGGGT CGTCGACACC GGTACAATTT  
Psaenythia collaris              -TTGTTCGAC CGTTGCTACG GCGCATCCAG GGTGATGGTG AGCAATTCGG ACCGAGTTCG AGGAAACGGA AACGCGATCG TAAGCAATTC GGCGAGCAAC TCGGTACACG GACACATGGA GGGTCTGGGT CGTCGACACC GATACAATTT  
Pseudopanurgus fraterculus       CCTGAAGGAT CGTTTCGACG GCGCGTCCAG AGTAATGGTG AGCAATTCGG ACCGAGTTCG AGGAAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGCCTGGGT CGTCGACACC GGTACAATTT  
Acamptopoeum priini              CCTGAAGGAT CGTTTCGACG GGGCGTCGAG GGTGATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GG-ACAGGGA GGGCCTGGGC CGGCGACACC GCTACAACTT  
Acamptopoeum submetalicum        CCTGAAGGAT CGTTTCGACG GGGCGTCGAG GGTGATGGTG AGCAACTCGG ATCGCGTACG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGCCTGGGC CGGCGACACC GCTACAACTT  
Arhysosage cactorum              TCTGAAAGAT CGTTTCGACG GCGCGTCCAG GGTAATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTACACG GGCACAGGGA AGGGCTGGGC CGCCGACACC GATACAACTT  
Arhysosage flava                 TCTGAAAGAT CGTTTCGACG GCGCGTCCAG GGTAATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTACACG GGCACAGGGA AGGGCTGGGC CGCCGACACC GATACAACTT  
Arhysosage ochracea              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Arhysosage sp.                   TCTGAAAGAT CGTTTCGACG GCGCGTCCAG GGTAATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTACACG GGCACAGGGA AGGGCTGGGC CGCCGACACC GATACAACTT  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis fracta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis hirsutula             CCTGAAAGAT CGTTTCGACG GCGCGTCCAG GGTAATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGGCTGGGT CGCCGACACC GATACAACTT  
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis subalpina             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis trifasciata           CCTGAAAGAT CGTTTCGACG GCGCGTCCAG GGTAATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGGCTGGGT CGCCGACATC GGTACAACTT  
Callonychium mandibulare         CCTGAAAGAT CGCTTCGACG GCGCGTCTCG GGTGATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGGCTGGGC CGCCGACACC GATACAACTT  
Callonychium petuniae            CCTGAAAGAT CGCTTCGACG GCGCGTCGCG GGTGATGGTG AGCAACTCGG ACCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGGCTGGGC CGCCGACACC GATACAACTT  
Callonychium sp.                 CCTGAAAGAT CGCTTCGACG GCGCGTCTCG GGTGATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCACAGGGA GGGGCTGGGC CGCCGACACC GATACAACTT  
Litocalliopsis adesmiae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              CCTGAAAGAT CGCTTCGACG GCGCGTCCAG GGTAATGGTG AGCAACTCGG ATCGCGTTCG CGGGAACGGG AACGCGATCG TGAGCAACTC GGCGAGCAAC TCGGTGCACG GGCATAGGGA GGGGCTGGGC CGCCGACATC GATACAATTT  
Spinoliella sp.                  GCTGATACAT TGCTGCGACG GGGTACCCAG GATAATGGTG AGCAACTCGG ATCGCGTTCT CGGGAACGGG AACGCAATCG TGACCAACTC GGCGAGCAAC TCGGTGCACG GGCATAGGGA GGGGCTGGGC CGCCGACATC GATACAATTT  
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Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1655       1665       1675       1685       1695       1705       1715       1725       1735       1745       1755       1765       1775       1785       1795                             
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              CCAGCTGAAG CCGTACAACC CAGAACACAA GCCGCCCGGC CCAAAGGACC TCGTCTATTT GGAGCCCTCG CCGCCGTTCT GCGAGAAGAA CCCAAAGCTG GGCATCCTCG GCACTCATGG CCGGCAGTGC AACGACACGA GCATCGGAGT  
Protoxaea gloriosa               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens                 TCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGT CCGAAGGATC TCGTCTACTT GGAGCCGTCG CCGCCGTTCT GCGAGAAAAA CCCGAAGCTG GGCATCCTCG GTACTCACGG TAGACAGTGC AACGACACGA GCATCGGCGT  
Macrotera echinocacti            CCAGTTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGG CCGAAGGACC TCGTCTACTT GGAGCCGTCG CCGCTCTTCT GCGAGAAGAA CCCGAAACTC GGCATCCTCG GCACTCACGG TCGTCAGTGC AACGACACGA GCATCGGCGT  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis        CCAGCTGAAG CCATACAATC CGGAGCACAA GCCACCCGGT CCGAAGGATC TCGTCTACTT GGAACCCTCT CCGCCCTTCT GCGAGAAGAA CCCGAAGTTG GGCATCCTCG GCACTCACGG CCGACAGTGC AACGACACGA GCATCGGTGT  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCGCCTGGT CCCAAGGATC TCGTCTACTT GGAGCCCTCT CCGCTCTTCT GCGAGAAGAA CCCGAAGCTG GGCATCCTTG GCACTCACGG CCGGCAGTGC AACGACACGA GCATCGGAGT  
Psaenythia bergii                CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGT CCGAAGGATC TCGTCTACTT GGAGCCCTCT CCGCCCTTCT GCGAAAAGAA CCCGAAGCTG GGCATCCTCG GCACTCACGG CCGGCAGTGC AACGACACGA GCATCGGTGT  
Psaenythia collaris              TCAGCTGAAG CCATACAATC CGGAGCACAA GCCACCCGGT CCGAAGGATC TCGTCTACTT GGAGCCCTCT CCGCCCTTCT GCGAAAAGAA CCCGAAGCTG GGCATCCTCG GCACTCACGG CCGGCAGTGC AACGACACGA GCATCGGCGT  
Pseudopanurgus fraterculus       CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCGCCCGGT CCCAAGGATC TCGTCTACTT GGAGCCCTCT CCGCCCTTCT GCGAGAAGAA CCCGAAGCTG GGCATCCTTG GCACTCACGG CCGGCAGTGC AACGACACGA GCATCGGAGT  
Acamptopoeum priini              CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCGCCTGGC CCGAAAGACC TCGTCTATTT GGAGCCCTCC CCGCCGTTTT GCGAGAAAAA CCCAAAGCTG GGCATCCTTG GGACTCACGG CCGCCAGTGC AACGACACCA GCATCGGAGT  
Acamptopoeum submetalicum        CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCGCCTGGG CCCAAAGACC TGGTCTATTT GGAGCCCTCC CCGCCGTTTT GCGAGAAAAA TCCAAAGCTG GGCATCCTTG GGACTCACGG CCGGCAGTGC AACGACACCA GCATCGGAGT  
Arhysosage cactorum              CCAGCTGAAG CCGTACAATC CAGAGCACAA GCCACCCGGG CCGAAGGATT TGGTCTATTT AGAACCTTCG CCACCGTTTT GCGAGAAAAA TCCAAAGCTG GGCATCCTTG GGACTCACGG TCGACAGTGC AACGACACGA GCATCGGAGT  
Arhysosage flava                 CCAGCTGAAG CCGTACAATC CAGAGCACAA GCCACCCGGG CCGAAGGATT TGGTCTATTT AGAACCTTCG CCACCGTTTT GCGAGAAAAA TCCAAAGCTG GGCATCCTTG GGACTCACGG TCGACAGTGC AACGACACGA GCATCGGAGT  
Arhysosage ochracea              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Arhysosage sp.                   CCAGTTGAAG CCGTACAATC CAGAGCACAA GCCACCCGGG CCGAAGGATT TGGTCTATTT AGAACCTTCG CCACCGTTTT GCGAGAAAAA TCCAAAGCTG GGCATCCTTG GGACTCACGG TCGACAGTGC AACGACACGA GCATCGGAGT  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis fracta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis hirsutula             CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGG CCGAAGGATC TGGTCTATTT GGAACCCTCG CCACCGTTTT GCGAGAAGAA TCCAAAGCTG GGCATCCTTG GGACTCATGG TCGGCAGTGC AACGACACGA GCATCGGAGT  
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis subalpina             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis trifasciata           CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCTGGG CCGAAGGATC TGGTCTATTT GGAACCCTCG CCACCGTTTT GCGAGAAGAA TCCTAAGCTG GGCATCCTTG GGACTCATGG TCGGCAGTGC AACGACACCA GCATCGGAGT  
Callonychium mandibulare         CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGG CCGAAGGATC TGGTGTATTT GGAGCCCTCG CCACCGTTTT GCGAGAAAAA CCCAAAGCTG GGCATCCTTG GGACTCACGG TCGGCAGTGC AACGACACGA GCATCGGAGT  
Callonychium petuniae            CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGG CCGAAGGATC TGGTCTACTT GGAGCCCTCG CCACCGTTTT GCGAGAAAAA CCCGAAGCTG GGCATCCTTG GGACTCACGG TCGGCAGTGC AACGACACGA GCATCGGAGT  
Callonychium sp.                 CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGG CCGAAGGATC TGGTGTATTT GGAGCCCTCG CCACCGTTTT GCGAGAAAAA CCCAAAGCTG GGCATCCTTG GGACTCACGG TCGGCAGTGC AACGACACGA GCATCGGAGT  
Litocalliopsis adesmiae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGG CCGAAAGACC TGGTCTATTT GGAACCCTCG CCACCGTTTT GCGAGAAAAA TCCAAAGCTG GGCATCCTTG GGACTCACGG TCGGCAGTGC AACGACACGA GCATCGGAGT  
Spinoliella sp.                  CCAGCTGAAG CCGTACAATC CGGAGCACAA GCCACCCGGG CCGAAAGACC TGGTCTATTT GGAACCCTCG CCACCGTTTT GCGAGAAAAA TCCAAAGCTG GGCATCCTTG GGACTCACGG TCGGCAGTGC AACGACACGA GCATCGGAGT  
 
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1805       1815       1825       1835       1845       1855       1865       1875       1885       1895                       
Melitturga clavicornis           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Meliturgula haematospila         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              CGACGGCTGC GACTTGATGT GCTGCGGCAG AGGCTACAAA ACACAGGAGG TGACGGTCGT TGAGAGATGC GCGTG----- ---------- ----------  
Protoxaea gloriosa               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens                 CGACGGCTGC GACCTGATGT GCTGCGGCAG AGGCTACAAG ACGCAAGAGG TGACGGTGGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CT-G-CGCAG  
Macrotera echinocacti            CGACGGCTGC GACCTGATGT GCTGCGGCAG AGGCTACAAG ACGCAGGAGG TGACGGTCGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CCTG-CGCAG  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis        CGACGGTTGC GACTTGATGT GCTGCGGCAG AGGCTACAAG ACGCAGGAGG TGACGGTCGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CT-G-CGCAG  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           CGACGGCTGC GACCTGATGT GCTGCGGCAG AGGCTACAAG ACGCAAGAGG TGACGGTCGT CTAGAGATGC GCCTTGACAT TCCACTGGTG CT-G-CACAG  
Psaenythia bergii                CGACGGCTGC GACCTGATGT GCTGCGGCAG AGGCTACAAG ACGCAAGAGG TGACGGTCGT CGAGAGATGC GCCTGCACAT TCCACTGGTG CT-G-CGCAG  
Psaenythia collaris              CGACGGCTGC GACCTGATGT GCTGCGGCAG AGGCTACAAG ACGCAAGAGG TGACGGTCGT CGAGAGATGC GCCTGCACAT TCCACTGGTG CT-G-CGCAG  
Pseudopanurgus fraterculus       CGACGGCTGC GACCTGATGT GCTGCGGCAG AGGCTACAAG ACGCAAGAGG TGACGGTCGT CGAGAGATGC GCCTGCACAT TCCACTGGTG CT-G-CGCAG  
Acamptopoeum priini              CGACGGCTGC GACCTGATGT GCTGCGGCAG GGGCTACAAG ACGCAAGAGG TGACGGTCGT CGAGAGGTGC GCCTGCACAT TCCA-TGGTG CT-G-CGCAG  
Acamptopoeum submetalicum        CGACGGCTGC GACCTGATGT GCTGCGGCAG GGGCTACAAG ACGCAGGAGG TGACGGTCGT CGAGAGATGC GCCTGCACAT TCCACTGGTG CT-G-CGCAG  
Arhysosage cactorum              CGACGGCTGC GACTTGATGT GCTGCGGCAG GGGTTACAAG ACGCAAGAGG TGACGGTCGT CGAGAGATGC GCGTGCACAT TCCACTGGTG GT-G-CGCAG  
Arhysosage flava                 CGACGGCTGC GACTTGATGT GCTGCGGCAG GGGTTACAAG ACGCAAGAGG TGACGGTCGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CCTGGCGCAG  
Arhysosage ochracea              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Arhysosage sp.                   CGACGGCTGC GACTTGATGT GCTGCGGCAG GGGTTACAAG ACGCAAGAGG TGACGGTCGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CT-G-CGCAG  
Calliopsis andreniformis         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis anthidia              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis fracta                ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis hirsutula             CGACGGCTGC GACTTGATGT GCTGCGGCAG GGGCTACAAG ACGCAAGAGG TGACGGTTGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CTTG-CGCAG  
Calliopsis michenerella          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis pugionis              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Calliopsis subalpina             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
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Anexo 2 (continuação). Matriz de caracteres de 34 terminais e 1900 pares de bases provenientes dos genes 28S rRNA (caracteres 1-772), wingless 
(caracteres 773-1222) e EF-1a (caracteres 1223-1900). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1805       1815       1825       1835       1845       1855       1865       1875       1885       1895                       
Calliopsis trifasciata           GGACGGCTGC GACTTGATGT GCTGCGGCAG GGGCTACAAG ACGCAAGAGG TGACGGTTGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CTTG-CGCAG  
Callonychium mandibulare         CGACGGCTGC GACCTGATGT GCTGCGGCAG GGGCTACAAG ACGCAGGAGG TGACGGTGGT CGAGAGATGC GCGTGCACAT TCCACTGG-G TT-G-CGCAG  
Callonychium petuniae            CGACGGCTGC GACCTGATGT GCTGCGGCAG GGGCTACAAG ACGCAGGAGG TGACGGTGGT CGAGAGATGC GCGTGCACAT TCCATTGGTG CTTG-CGCAG  
Callonychium sp.                 CGACGGCTGC GACCTGATGT GCTGCGGCAG GGGCTACAAG ACGCAGGAGG TGACGGTGGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CT-G-CGCAG  
Litocalliopsis adesmiae          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Spinoliella herbsti              CGACGGCTGC GACTTGATGT GCTGCGGCAG GGGCTACAAG ACGCAGGAGG TGACGGTCGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CT-G-CGCAG  
Spinoliella sp.                  CGACGGCTGC GACTTGATGT GCTGCGGCAG GGGCTACAAG ACGCAGGAGG TGACGGTCGT CGAGAGATGC GCGTGCACAT TCCACTGGTG CT-G-CGCAG  
 
 

 
 
Anexo 3. Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 763-1504) e 
wingless (caracteres 1505-1958). 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    5          15         25         35         45         55         65         75         85         95        105        115        125        135        145        155                   
Protoxaea gloriosa               GAAA-CCCAA A-AG-ATCGA ATGG-GGAG- ---AT-TCAT CGGC--GAGG --AAAC--TG GCTCCCGTTG GTGCGCGATA TCCCG----- --------TT -GGTGCCTTC GT----GGT- ----ACCA-- A-AGCGAG-G GTACACCGCC TTCGGCGTTT  
Oxaea flavescens                 GAAA-CCCAA A-AG-ATCGA AAGG-GGAG- ---AT-TCAT CGGC--GACG --AAAC--TG GCTCCCGTTG GTGCGCGATA TCCCG----- -------TTG -GTACCTTCC C-----GGT- ----ACCA-- A-AGCGAGTG GTACGCCGCC TTCGGCGTTT  
Nolanomelissa toroi              GAAA-CCCAA A-AGA-TCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ATGC--TG ACTCCCGTTG GTGCGCGATA CCCCG----- -------ATT -GG-GCCG-T TCGC--GGT- ----TCCA-- A-GGCG-AGG GCACACCATC TTCGGCGTTT  
Neffapis longilingua             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus              GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCTCG--AAA GGGG-TGTCC -GTTGCTTTT CCGTAAGGA- ----GGGC-- ATCG-----G GCGAACGGCC AACGGCGAAC  
Macrotera echinocacti            GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GATG --ACTC--TT TGTCGCTACT GTGGGCGAAG CCTCG--AAA GGGGGTTCTC -CTTAATT-- ------GGAA TTCTGCCC-- C-TG-----G GTGT----TC AAAAG-----  
Macrotera latior                 GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GATG --ACTC--TT TGTCGCCACT GTGGGCGAAG CCTCG--AAA GGGGGTTCTC -CTTAATT-- ------GGAA TTCTGCCC-- C-TG-----G GTGT----TC AAAAG-----  
Perdita californica              GAAA-CCCAA A-AG-TTCGA ACAG-GGAG- ---AT-TCAT CGTC--AATG --ACGC--TT TGTCGCCATT GTGGGCGAAG CCTCG--AAA GGGG-TTCTC -CTTAATT-- ------GGAA TTCTGCCC-- C-TG-----G GTGT----TC AAAAG-----  
Acamptopoeum submetalicum        GAAA-CCCAA A-AG-TTCGA AAGG-GGAG- ---AT-TCAT CGTC--GACA --ATGC--TG GCTCCCGTTG GTGCGCGAAA ---------- ---------C -GGAGCTTTT CCGCAAGGG- ----GGGC-- A-CG-----G ATGTACGGCC AACGGCGAAC  
Acamptopoeum priini              GAAA-CCCAA A-AG-TTCGA AAGG-GGAG- ---AGATTCT CGTC--GAC- --ATGC--TG GCTCCCGTTG GTGCGCGAAA ---------- ---------C -GGAGCTTTT CCGCAAGGG- ----GGGC-- A-CG-----G ATGTACGGCC AACGGCGAAC  
Callonychium mandibulare         GAAA-CCCAA A-AG-TTCGA AAGG-GGAG- ---AT-TCAT CGTC--GACA --ATGC--TG GCTCCCGGTG GTGCGCGAAA CCCCG--AAA GGGG-TGTCC -GTCGCTTTT CCGCAAGGA- ----GGGC-- A-CG-----G ATGTACGGCC AACGGCGAAC  
Callonychium petuniae            GAAA-CCCAA A-AG-TTCGA AAGG-GGAG- ---AT-TCAT CGTC--GACA --ATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--AAA GGGG-TGTCC -GTCGCTTTT CCGCAAGGA- ----GGGC-- A-CG-----G ATGTACGGCC AACGGCGAAC  
Protomelliturga turnerae         G-GA-CCC-A T-AG-TTCGA ACGG-GGAG- ---AT-TCGT CGTC--CACG T-TTGC--TG GCTCCCGTTG GTCTCGAAAC CCCGG--AAG GAAA-TGTCT -GATACTTCT TTAAAGGAG- ----GTA--- ---G-----G GCATACGGCC AACGGCGAAC  
Anthemurgus passiflorae          GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Anthrenoides elioi               GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG-AAAA GGGG-TGTCC -GTTGCTTTT CCGTAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Anthrenoides meridionalis        -AAA-CCCA- A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG-AAAA GGGG-TGTCC -GTTGCTTTT CCGTAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Anthrenoides pinhalensis         GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCGAAAAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Austropanurgus punctatus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous            GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA GAACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--AAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Cephalurgus sp.                  GAAA-CCCAA AAAG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--AAA GGGG-TGTCC -GTTGCTTTT T--------- -----GCA-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Heterosarus nannulus             GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Heterosarus neomexicanus         GAAACCCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGAAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Heterosarus sp.                  GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Liphanthus coquimbensis          GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Liphanthus micheneri             GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Metapsaenythia abdominalis       GGAA-CCGAA G-AT-GGTGC ACTA-GGGA- ---CC-CGAA AGAT--GGTG ---AAC--TA GCTCCCGTTG GTGCGGGAAA CCACG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Parapsaenythia paspali           ---------- ---G-TTGCG ACGG-GGAG- ---AT-TC-T CGCC--GACA GAATGC--TG GCTCCCGCTG G-GCGCGAAG CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGC-AGGA- ----GGGC-- A-CG-----G GCGTACGGCC GGCGGCGAAC  
Parapsaenythia puncticutis (     G----ACCGA A-AG-ATGGA GCGCTAAAG- ---AT-TCAT CGCC--GACA GAATGC-TAG GCTCCCGCTG GTGCGCGAAG CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGC-- A-CG-----G GCGTACGGCC GGCGGCGAAC  
Parapsaenythia serripes          G-GA-ACCCA A-AG-TTCGA ACGCTAGAG- ---AT-TCAT CGCCAGAGCA GAATGCATAG GCTCCCGCTG GTGCGCGAAG CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGC-- A-CG-----G GCGTACGGCC GGCGGCGAAC  
Parasarus atacamensis            GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACG --ATGC--TG GCTCCCGTTG GTGCGCGAAA CTCCG--AAA GGGG-TGTCC GGTAACCTTT CCGCAAGGA- ----GGGT-- C-CG-----G GCGTACGGCC AACGGCGAAC  
Protandrena avulsa               GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACG --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AGCGGCGAAC  
Protandrena cockerelli           GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Protandrena evansi               GGA----C-- A-AG-TTGGA GCGGTAGAG- ---AT-TCAT CGTC--GACA CAATGC-ATG GCTCCCGTTG GTGCTTGAAG CCCCG--AAA GGGG-TTTCC -GTTGCTTTT CCGCAAGGA- ----GGGTAT A-CG-----G GCACACGGCC AACGGCGAAC  
Protandrena mexicanorum          GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Protandrena verbesinae           GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Psaenythia bergii                GGAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--CG GCTCCCGTTG GTGCGCGAAA CCCCG--AAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Psaenythia collaris              A-AA-CCCAA A-AG-GTTCG ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--CG GCTCCCGTTG GTGCGCGAAA CCCCG--AAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Pseudopanurgus fraterculus       GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA --ACGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----AGGT-- A-CG-----G GCGTACGGCC AACGGCGAAT  
Pseudopanurgus rugosus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudosarus virescens            GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA GAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--CAA GGGG-TGTCC -GTTGCTTTT CCGAAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Pterosarus andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus friesei              GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA CAATGC--TG GCTCCCGTTG GTGCGCGAAA CCCCG--AAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGC-- A-CG-----G GCGTACGGCC AACGGCGAAC  
Rhophitulus flavitarsis          GAAA-CCCAA A-AG-TTCGA ACGG-GGAG- ---AT-TCAT CGTC--GACA GAATGC--TG GCTCCCGTTG GTGTGCGAAA CCCCG--AAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGTGAAC  
Rhophitulus sp.                  GAAA-CCCAA A-AG-TTAGA ACGA-GGCGC AATGC-ATAG CGTG--GAAA CGTCAT--AG GCTCCCGTTG GTGCGCAAAA ACCCG--AAA GGGG-TGTCC -GTTGCTTTT CCGCAAGGA- ----GGGT-- A-CG-----G GCGTACGGCC AACGGTGAAC  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    165        175        185        195        205        215        225        235        245       255        265        275        285        295        305        315                   
Protoxaea gloriosa               G-TCCGGCTG CTT--AGTCG TGCACTTCTC CCCTAGTAGA ACGTCGCGAC CCGTTGCGTG TCGGCCTGAG GGCTGAGCGG -T---C-GAC TGCTGCGTCG CCTCTGGCGT GCACGGCAGA CCCTCGG--A AGCCTGGCCG GCTGCGCGAC GGTACTCT--  
Oxaea flavescens                 G-TCCGGCTG CGT--AGTCG TGCACTTCTC CTCTAGTAGA ACGTCGCGAC CCGTTGCGTG TCGGCCTGAG GGCTGAGCGG -T---C-GAC TGCTGCGTCG CCTCTGGCGT GCACGGCAGA CCCTCGG--A AGCCTGGCCG GCTGCGCGAC GGTACTCT--  
Nolanomelissa toroi              GTTC-GGTTA CGT--AGACG TGCACTTCTC CCCTAGTAGA ACGTCGCGAC CCGTTGCGTG TCGGTCTAAG GGCTGAGCGG -TA--A-GAC CGTTGCGTCG CTTCGTGCGC ACACGACGGA CCCTCGGTT- -GCCTGACCG GCTGCGCGAC GGTATTAMA-  
Neffapis longilingua             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus              GTTCCGGTTC TGT--AGATG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCCGAGCGG -T---A-GAC CGCTGCGTCG CCTTGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GCTGCGCGAC GGTATTCT-A  
Macrotera echinocacti            ----TGCT-- CGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCTGAGCGG -TA--A-GAC CGTTGCGTCG CCTCGTGCGT GCGCGACGGA CCCTCGG--T GTCCCGACCG GCTGCGCGAC GGTATTTTAA  
Macrotera latior                 ----TGCT-- CGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCTGAGCGG -TA--A-GAC CGTTGCGTCG CCTCGTGCGT GCGCGACGGA CCCTCGG--T GTCCCGACCG GCTGCGCGAC GGTATTTTAA  
Perdita californica              ----TGTT-- CCT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GTCTGAGCGG -TA--A-GAC CGTTGCGTCG CCTTGTGCGT GCGCGACGGA CCCTCGGGTG GTCCTGACCG GCTGCGCGAC GGTATTTG-A  
Acamptopoeum submetalicum        GTTCCGGCTA CGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTA-G GCCCGAGCGG -TTGAAAGAC CGTTGCGTCG CCTTGTGCGT GCGCGACGGA CCCAAGG--T GACCCGACCG GCTGCGCGAC GGTGTTCC-A  
Acamptopoeum priini              GTTCCGGCTA CGT--AAACG TGCACTTCTC CCCTAGGAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCGAGCGG ATT--A-GAC CGTTGCGTCG CCTTGTGCGT GCGCGACGGA CCCTCGG--T GACCCGACCG GCTGCGCGAC GGTGTTCC-A  
Callonychium mandibulare         GTTCCGGCTA CGT--AGGCG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCGAGCGG -TT--A-GAC CGTTGCGTCG CCTTGTGCGT GCGCGACGGA CCCTCGG--T GACCCGACCG GCTGCGCGAC GGTGTTTC-A  
Callonychium petuniae            GTTCCGGGTG CGT--AGGCG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GCCCGAGCGG -TT--A-GAC CGTTGCGTCG CCTTGTGCGT GCGCGACGGA CCCTCGG--T GACCCGACCG GCTGCGCGAC GGTGTTCC-A  
Protomelliturga turnerae         GTTCCGGCTA TACGGAGATG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGTGG -TAA-A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGA-A  
Anthemurgus passiflorae          GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGT-A  
Anthrenoides elioi               GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TGCCCGACCG GCTGCGCGAC GGTATTGA-T  
Anthrenoides meridionalis        GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TGCCCGACCG GCTGCGCGAC GGTATTGA-T  
Anthrenoides pinhalensis         GTTCCGACTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGA-T  
Austropanurgus punctatus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous            GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GCTGCGCGAC GGTATTGA-A  
Cephalurgus sp.                  GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTTGTGCGT ACGCGACGGA CCCTCGG--T TCCCCGACCG GCTGCGCGAC GGTATTGA-A  
Heterosarus nannulus             GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATCGT-A  
Heterosarus neomexicanus         GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCCGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GCTGCGCGAC GGTATTGT-A  
Heterosarus sp.                  GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGT-A  
Liphanthus coquimbensis          GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GACTGAGCGG -T---A-GAC CGTTGCGTCG CTTCGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GCTGCGCGAC GGTATTGA-A  
Liphanthus micheneri             GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TGCCCGACCG GCTGCGCGAC GGTATTGA-A  
Metapsaenythia abdominalis       GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGCG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGC-A  
Parapsaenythia paspali           GTTCCGGCTA TGT--A-AC- TGCACTTCTC CCCTAGTAGG ACGTC-CGAC CCGTTGCGTG TCGGTCTACG G-CCGGGCGG -T---A-GAC CGTTGCGTC- CCTCG-G-GT AC-C-ACGGA CCCTCG---T TTCCCGACCG GC-GCGCGAC GG-AGGAA-A  
Parapsaenythia puncticutis (     GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCCGGGCGG -TA--A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GC-GCGCGAC GGTAGGAA-A  
Parapsaenythia serripes          GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCCGGGCGG -TA--A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GC-GCGCGAC GGTAGGAA-A  
Parasarus atacamensis            GTTCCGGCTA TGT--AAACG TGCACTTCTC CTCTAGTAGG ACGTCGCAAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTCT-A  
Protandrena avulsa               GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATCGT-A  
Protandrena cockerelli           GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGC-A  
Protandrena evansi               GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T TACCCGACCG GCTGCGCGAC GGTATTGA-A  
Protandrena mexicanorum          GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGC-A  
Protandrena verbesinae           GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGT-A  
Psaenythia bergii                GTTCCGACTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGA-A  
Psaenythia collaris              GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGCGAC GGTATTGA-A  
Pseudopanurgus fraterculus       GTTCCGGCTA TGT--AGACG TGCACTTCTC CTCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTCGTGCGT ACGCGACGGA CCCTCGG--T GGCCCGACCG GCTGCGTGAC GGTATTGT-A  
Pseudopanurgus rugosus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudosarus virescens            GTTCCGGCTA TGT--AGACG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTAAG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CTTCGCGCGT ACGCGACGGA CCCTCGG--T GGCCCGATCG GCTGCGCGAC GGTATTGA-A  
Pterosarus andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus friesei              GTTCCGGCTA TGT--AGATG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTTGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GCTGCGCGAC GGTATTGA-A  
Rhophitulus flavitarsis          GTTCCGGCTA TGT--AGATG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTTGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GCTGCGCGAC GGTATTGA-A  
Rhophitulus sp.                  GTTCCGGCTA TGT--AGATG TGCACTTCTC CCCTAGTAGG ACGTCGCGAC CCGTTGCGTG TCGGTCTACG GGCTGAGCGG -T---A-GAC CGTTGCGTCG CCTTGTGCGT ACGCGACGGA CCCTCGG--T TTCCCGACCG GCTGCGCGAC GGTATTGA-A  
 
             
 
                                ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    325        335        345        355        365        375        385        395        405        415        425        435        445        455        465        475                   
Protoxaea gloriosa               GACGGTATCG GGCCGCAACC AA--TC---C AT-TTT-CGA ATGTGTGTGC GTCGGGCCCG CCGCAAGTTC GGTCAG---- -TTTACCCGG -AGGT-ACGG AC-CTGG--T GCCGTCCCCG GGCCTGGCCA GCTGTTGGCA GGCGGTG-TC CTCGGACTGG  
Oxaea flavescens                 GACGGTATCG GGCCGCAACC AA--TC---C AT-TTT-CGA ATGTGCGTGC GTCGGGCCCG TCGCAAGTTC GGTCAG---- -TTTACCCGG -AGGT-ACGG AC-CTGG--T GCCGTCCCCG GGCCTGGCCA GCTGTTGGCA GACGGTG-TC CTCGGACTGG  
Nolanomelissa toroi              GACGGTATCG GGCCGCAGC- AG--TC--CT TTCTTT-TGA ATTTCTGTGC GTCGGGCCCG CCGCAAGCTC GGTCAG---- -TT-GCCTTG -TGAT-ACGG AT-TTA-T-- -CCGTTCACG GGCCTGGCCA GCTGTTGGCA GGCGGTG-TC CTCGGACTGG  
Neffapis longilingua             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus              GACGGTATCG GGCCGCAACA GT--CT---- --TTCG-AAT GT----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTTGCCTTG TTGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Macrotera echinocacti            GACGGTATCG GGCCGCAGC- AG--TC---- ----TT-CGA AC----GTGC GTCGGGCCCT CCGCAAGCTC GGTCAG---- -TTTGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGCCA GCTGTTAGCA GGAGGTG-TC CTCAGACTGG  
Macrotera latior                 GACGGTATCG GGCCGCAGCA GT--CT---- -----T-CGA AC----GTGC GTCGGGCCCT CCGCAAGCTC GGTCAG---- -TTTGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGCCA GCTGTTAGCA GGAGGTG-TC CTCAGACTGG  
Perdita californica              AACGGTATTG GGCCGCAACA GT--CT---- -----T-CGA AC----GTGC GTCGGGCCCT CCGCAAGCTC GGTCAG---- -TTTGCCCTG -TGGTAACGG ATGCTGTGGT CCCGTTCCCG GGCCTGGCCA GCTGTTAGCC GGAGGTGTCC CTCTGACTGG  
Acamptopoeum submetalicum        GATGGTATAG GGCCGCAACC AG--TC-T-T CT-TTT-CGA ACG---GTGC GTCAGGCCCG CCGCAAGCTC GGTCAGCTTT GTTTGCCCTG -TGAT-ACGG ATGTTCT--T CCCGTTCACG GGCCTGGCCA GCTGTTAGCA GGCGGAG-CC CTCGGACTGG  
Acamptopoeum priini              GATGGTATAG GGCCGCAACC AG--TCGT-T CT-TTT-CGA ACG---GTGC GTCAGGCCCG CCGCAAGCTC GGTCAGCTTT GTTTGCCCTG -TGGT-ACGG ATGTTCT--T CCCGTTCACG GGCCTGGCCA GCTGTTAGCA GGCGGAG-CC CTCGGACTGG  
Callonychium mandibulare         GATGGTATCG GGCCGCAACC AG--TC-T-T CT-TTT-CGA ACG---GTGC GTCAGGCCCG CCGCAAGCTC GGTCAG---- -TTTGCCCTG -TGGT-ACGG ATGTTCT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCA GGCGGAG-CC CTCGGACTGG  
Callonychium petuniae            GATGGTATCG GGCCGCAACC AG--TC-T-T CT-ATT-CGA ACG---GTGC GTCAGGCCCG CCGCAAGCTC GGTCAG---- -TTTGCCCTG -TGGT-ACGG ATGTTCT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCA GGCGGAG-CC CTCGGACTGG  
Protomelliturga turnerae         GACGGTATCG GGTCGCAAC- ---------- -----A-CGA GC----GTGC GTCAGGTCCG CCGCAAGCTG GTTCAG---- -TT-GCCCTG TTGGT-ACGG ATGGTAT--T TCCGTTCACG GGCCTGATCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Anthemurgus passiflorae          GACGGTATTG GGCCGCAACC AGTCTC-T-T AT-TAT-CGA ACG---GTGC GTCAGGCCCT CCGCAAGCTC GATCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTAGCA GGGGGTG-CC CTCGGACTGG  
Anthrenoides elioi               GACGGTATCG GGCCGCAACC ---------- ---------- AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Anthrenoides meridionalis        GACGGTATCG GGCCGCAACC ---------- ---------- AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Anthrenoides pinhalensis         GACGGTATCG GGCCGCAACC ---------- ---------- AT----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-TC CTCGGACTGG  
Austropanurgus punctatus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
                                ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    325        335        345        355        365        375        385        395        405        415        425        435        445        455        465        475                   
Cephalurgus anomalous            GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCT GGCGGTG-CC CTCGGACTGG  
Cephalurgus sp.                  GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCT GGCGGTG-CC CTCGGACTGG  
Heterosarus nannulus             GACGGTATTG GGCCGCAACC ---------- ---------- AC----GTGC GTCAGGCCCT CCGCAAGCTC GATCAG---- -TC-GCCCTG -TGGT-ACGG ATG-TAT--T CCCGTCCACG GGCCTGCTCA GCTGTTAGCA GGRGGTG-CC CTCGGACTGG  
Heterosarus neomexicanus         GACGGTATCG GGCCGCAACC AG--TC-T-T ATCTTT-CGA AC----GTGC GTCAGGCCCC TCGCAAGCTC GATCAG---- -TC-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTGGCA GAGGGTG-CC CTCGGACTGG  
Heterosarus sp.                  GACGGTATTG GGCCGCAACC AG--TC-TTT AT-TGT-CGA AC----GTGC GTCAGGCCCT CCGCAAGCTC GATCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTAGCA GGGGGTG-CC CTCGGACTGG  
Liphanthus coquimbensis          GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTTGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Liphanthus micheneri             GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTTGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Metapsaenythia abdominalis       GACGGTATTG GGCCGCAACC AG--TC-TTT AC-TGT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GAGCAG---- -TC-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTAGCA GGAGGTG-CC CTCGGACTGG  
Parapsaenythia paspali           GACGGTATAG GGTCAC-ACC T---TC-T-T AT-TCT-CGT AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCA----- -TCTGCCCTG -TGGT-AC-G ATGTTAT--T CCCGTTCGCG GTCCTGGTCA GCTGTTA-C- GGCGGTG-CC CTCGGACTGG  
Parapsaenythia puncticutis (     GACGGTATAG GGTCGC-ACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TCTGCCCTG -TGGT-ACGG ATGTTAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Parapsaenythia serripes          GACGGTATAG GGTCGC-ACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TCTGCCCTG -TGGT-ACGG ATGTTAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Parasarus atacamensis            GACGGTATCG GGCCGCAAC- AG--TC-T-T AT-TCT-CGA AC----GCGC GTCAGGCCCG CCGCAAGCTC GGTCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGCCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Protandrena avulsa               GACGGTATAG GGCCGCAACC AG--TC-T-T AT-TAT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCA GGAGGTG-CC CTCGGACTGG  
Protandrena cockerelli           GACGGTATTG GGCCGCAACC AG--TC-TTT AT-TGT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GAGCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTAGCA GGAGGTG-CC CTCGGACTGG  
Protandrena evansi               GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG TCGCAAGCTC GATCAG---- -TTTGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Protandrena mexicanorum          GACGGTATTG GGCCGCAACC AG--TC-TTT AT-TGT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GAGCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTAGCA GGAGGTG-CC CTCGGACTGG  
Protandrena verbesinae           GACGGTATTG GGCCGCAACC AG--TC-T-T AT-TAT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GAGCAG---- -TC-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTAGCA GGAGGTG-CC CTCGGACTGG  
Psaenythia bergii                GACGGTATCG GGCCGCAACC ---------- ---------- AT----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Psaenythia collaris              GACGGTATCG GGCCGCAACC ---------- ---------- AT----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGGTCA GCTGTTAGCA GGCGGTG-CC CTCGGACTGG  
Pseudopanurgus fraterculus       GACGGTATTG GGCCGCAACC AG--TC-T-- ---TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TT-GCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGCTCA GCTGTTAGCA GGAGGTG-TC CTCGGACTGG  
Pseudopanurgus rugosus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudosarus virescens            GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TTT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCGCG GGCCTGATCA GCTGTTGGCC GGCGGTG-CC CTCGGACTGG  
Pterosarus andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus friesei              GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCT GGCGGTG-CC CTCGGACTGG  
Rhophitulus flavitarsis          GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCT GGCGGTG-CC CTCGGACTGG  
Rhophitulus sp.                  GACGGTATCG GGCCGCAACC AG--TC-T-T AT-TCT-CGA AC----GTGC GTCAGGCCCG CCGCAAGCTC GATCAG---- -TTCGCCCTG -TGGT-ACGG ATGATAT--T CCCGTTCACG GGCCTGGTCA GCTGTTAGCT GGCGGTG-CC CTCGGACTGG  
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    485        495        505        515        525        535        545        555        565        575        585        595        605        615        625        635                   
Protoxaea gloriosa               CCAAGCTTCG AATTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGTC TAACATGTGC GCGAGTCATT GGGC-TCGAT AAACCTAAAG GCGAAATG-A AAGTGGAG-- ---G--TCGT CCTTTGC-GT  
Oxaea flavescens                 CCAAGCTTCG AATTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCGG GACCCGTCTT GAAACACGGA CCAAGGAGTC TAACATGTGC GCGAGTCATT GGGC-TCGAT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Nolanomelissa toroi              CCAAGCTTTG GAATACCGGT CGGCGACGCT ACTGCTTTGG GCACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-CGAGT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---GT--CGT CCTTCGC-GT  
Neffapis longilingua             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus              CCAAGCTTCG AATTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-CGAAT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CC-ATGC-GT  
Macrotera echinocacti            CCAAGCTTTG AATTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-TGAGC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Macrotera latior                 CCAAGCTTTG AATTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-TGAGC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Perdita californica              CCAAGCTCTG TATTACCGGT TGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-TAAGC AAACCTAAAG GCGAAATG-A AAGTGAAT-- ---G--TCGT CCTTTGC-GT  
Acamptopoeum submetalicum        CCAAGCTTTG AATTACCTGT CGGCGGCGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-TGAGT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTCTGC-GT  
Acamptopoeum priini              CCAAGCTTTG AATTACCTGT CGGCGGCGCT ATTGCTTTGG GTACTCTCAG GGCCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-TGAGT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTCTGC-GT  
Callonychium mandibulare         CCAAGCTTTG AATTACCTGT CGGCGGCGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-TTAGT AAACCTAAAG GCGAAATGAA AAGTGAAG-- ---G--TCGT CCATCGC-GT  
Callonychium petuniae            CCAAGCTTTG AATTACCTGT CGGCGGCGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTGC GCGAGTCATT GGGA-TTAGT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCATCGC-GT  
Protomelliturga turnerae         CCAAATTTCG AATTACCGGT TTGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGAAGCC TAACATGTAC GCGAGTCATT GGGA-TGAAT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Anthemurgus passiflorae          CCAAGCTTTG GAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCAAAATG-A AAGTGAAG-- ---GGGTCGT CCTTTGCGGT  
Anthrenoides elioi               CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT TCTTTGC-GT  
Anthrenoides meridionalis        CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT TCTTTGC-GT  
Anthrenoides pinhalensis         CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Austropanurgus punctatus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous            CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Cephalurgus sp.                  CCAAGCTTCG AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Heterosarus nannulus             CCAAGCTTTA AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Heterosarus neomexicanus         CCAAGCTTTG AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Heterosarus sp.                  CCAAGCTTTG AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Liphanthus coquimbensis          CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Liphanthus micheneri             CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Metapsaenythia abdominalis       CCAAGCTTTA AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Parapsaenythia paspali           CCAA-CTAC- AAATACCGGT CTGCGACGCT ATTGCTTTGG GTACTCTCA- GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GC-AGTCATT GGGA-TGTAC TAACCTAAAG GCGAAATG-- AAGTGAAG-- ---G--TCGA CCTTCGC-GT  
Parapsaenythia puncticutis (     CCAAGCTACG AAATACCGGT CTGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGA CCTTCGC-GT  
Parapsaenythia serripes          CCAAGCTACG AAATACCGGT CTGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGA CCTTCGC-GT  
Parasarus atacamensis            CCAAGCTTCG AATTACCGGT TGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGAAT AAACCTAAAG GCGAAATG-A AAGTGAAGGG GTCG--TCGC TATATGC-GT  
Protandrena avulsa               CCAAGCTTTG AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Protandrena cockerelli           CCAAGCTTTA AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Protandrena evansi               CCAAGCTTCG AATTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCTT CCTTTGC-GT  
Protandrena mexicanorum          CCAAGCTTTA AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Protandrena verbesinae           CCAAGCTTTA AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGATTGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Psaenythia bergii                CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Psaenythia collaris              CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Pseudopanurgus fraterculus       CCAAGCTTTG AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAT AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    485        495        505        515        525        535        545        555        565        575        585        595        605        615        625        635                   
Pseudopanurgus rugosus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudosarus virescens            CCAAGCTACG AAATACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Pterosarus andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus friesei              CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Rhophitulus flavitarsis          CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
Rhophitulus sp.                  CCAAGCTTCG AACTACCGGT CGGCGACGCT ATTGCTTTGG GTACTCTCAG GACCCGTCTT GAAACACGGA CCAAGGAGCC TAACATGTAC GCGAGTCATT GGGA-TGTAC AAACCTAAAG GCGAAATG-A AAGTGAAG-- ---G--TCGT CCTTTGC-GT  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    645        655        665        675        685        695        705        715        725        735        745        755        765        775        785        795                   
Protoxaea gloriosa               CGACC-GAGG G-AGGATGG- -GTCGCGTTA CTA--TG-CG ACTCCGCACT CCCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AA-------- ---------- -------GCC TATCAAAGAA  
Oxaea flavescens                 CGACC-GAGG G-AGGATGG- -GTCGCGTTA CTA--TG-CG ACTCCGCACT CCCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AT-------- ---------- ---------- ----------  
Nolanomelissa toroi              CGACC-TAGG G-AGGATGG- -GCCCTG--- -TA--AA-GG GCTCCGCACT CCCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AAACGTTGGT TTCAACGTCA AGAACGTGTC TGTCAAAGAA  
Neffapis longilingua             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- --ACGTTGGT TTCAACGTTA AGAACGTGTC CGTCAAAGAG  
Panurgus calcaratus              CGACC-GAGG G-AGGATGG- -GCGCTGTA- -TA--TA-GT GCTCCGCACT CCTGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AAACGTTGGT TTCAACGTTA AGAACGTGTC TGTGAAAGAA  
Macrotera echinocacti            CGACC-GAGG G-AGGATGG- -GCGCTG--- -CAATAT-GT GCTCCGCACT CCCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCGAA GGAAATGTGG TTCAACGTTA AGAACGTCTC AGTAAAAGAA  
Macrotera latior                 CGACC-GAGG G-AGGATGG- -GCGCTG--- -CA--AATGT GCTCCGCACT CCCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AA-------- ---------- ---------- ----------  
Perdita californica              CGACCTGAGG G-AGGATGG- -GCGCTG--- -CA-CAA-GT GCTCCGCACT CCCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AAATGTTGGT TTTAACGTTA AGAACGTGTC CGTGAAAGAG  
Acamptopoeum submetalicum        CGGCC-GAGG G-AGGATGG- -GCGCTG--- -CA--AA-GT GCTCCGCACT CCCGGGGCGT CTCG-----T TCTCAT---G C--GAGAGAG CGCACCTAGA GCGTACACGT TGGGACCCGA AAAAT-TGGT TTCAACGTGA AGAACGTGTC TGTCAAAGAG  
Acamptopoeum priini              CGGCC-GAGG G-AG---GCT TGCACTG--- -CA--AA-GT GCTCCGCACT CCCGGGGCGT CTCG-----T TCAT-----G CTTGTAGAGT GACA----GA GCGTC---GT CCGAAAAAGA AA-------- ---------- ---------- ----------  
Callonychium mandibulare         CGGCC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CCCGGGGCGT CTCGTCTCAT TCTCTTTGCG A--AAAGA-G CGCATC---A GCC------- ---------- --AAATTGTC TCAAGTGTAA AGAAGGTATA TGTCAAAGAA  
Callonychium petuniae            CGGCC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CCCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAATGTTGGT TTCAACGTAA AGAACGTATC TGTCAAAGAA  
Protomelliturga turnerae         CGACC-AAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CACG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AGAAA--GGT TTCAACGTAA AGAACGTATC TGTCAAAGAA  
Anthemurgus passiflorae          CGACC-GAGG GAAGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTC------- --GTATCATG C--GAGAAGA TTCTCCTAGT CCACTCCTAC ---------- --AAAAAT-G TTCAACGTTA AGAACGTGGC CGTCAAAGAA  
Anthrenoides elioi               CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGGG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AG-------- ---------- ---------- ----------  
Anthrenoides meridionalis        CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAAAATGGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Anthrenoides pinhalensis         CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAATGTTGGT TTCAACGTTA AGAACGTGGC TGTTAAAGAA  
Austropanurgus punctatus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- --ACGTTGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Cephalurgus anomalous            CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAATGTTGGT TTCAACGTTA AGAACGTGGC TGTTAAAGAA  
Cephalurgus sp.                  CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AA-------- ---------- ---------- ----------  
Heterosarus nannulus             CGACA-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----C TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AA-------- ---------- ---------- ----------  
Heterosarus neomexicanus         CGACA-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----C TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AA-------- ---------- ---------- ----------  
Heterosarus sp.                  CGACA-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----C TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AA-------- ---------- ---------- ----------  
Liphanthus coquimbensis          CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAGGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAAAAAAT-T TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Liphanthus micheneri             CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCGTTGCG A--GAGGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAATGTTGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Metapsaenythia abdominalis       CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AG-------- ---------- ---------- ----------  
Parapsaenythia paspali           CGACC-GAGG G-AGGA---- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia puncticutis (     CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT ATC------- ---------- ---------G CGCACCACGA GAAT------ ---GA--CGA GAAA--TGGT TTCAACGTTA AGAACGTATC TGTCAAAGAA  
Parapsaenythia serripes          CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTCGA GCGTACACGT TGGGACCCGA AACAATT-GT TTCAACGTTA AGAACGTATC TGTCAAAGAA  
Parasarus atacamensis            CGTCC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACACGA AAAAATTGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Protandrena avulsa               CGACC-GAGG G-AGGATGG- -GCGCTG--- -CA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAATGTTGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Protandrena cockerelli           CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AA-------- ---------- ---------- ----------  
Protandrena evansi               CGTCC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT ATCG------ --------CG AACGACGAGA AGA--CGAGA GAGTGAA--- ---------- --ATGTTGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Protandrena mexicanorum          CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AA-------- ---------- ---------- ----------  
Protandrena verbesinae           CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AA-------- ---------- ---------- ----------  
Psaenythia bergii                CGACC-GAGG G-AGGATGG- -GCGCTG--- -TG--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCACTACG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AA----TGGT TTCAACGTTA AGAACGTAGC TGTCAAAGAG  
Psaenythia collaris              CGACC-GAGG G-AGGATGG- -GCGCTG--- -TG--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCAATGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAGGGCGGGC TTCAACGTTA AGAACGTAGC TGTCAAAGAG  
Pseudopanurgus fraterculus       CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGTACCCGA AAAATGTGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Pseudopanurgus rugosus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- -------GGC TGTCAAAGAA  
Pseudosarus virescens            CGTCC-GAGG G-AGGATGA- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAAA-TTGGT TTCAACGTTA AGAACGTGGC TGTTAAAGAA  
Pterosarus andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- --ACGTTGGT TTCAACGTTA AGAACGTGGC TGTCAAAGAA  
Pterosarus albitarsis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- -------GGC TGTCAAAGAA  
Rhophitulus friesei              CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AA-------- ---------- ---------- ----------  
Rhophitulus flavitarsis          CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAAAAAAGGT TTCAACGTTA AGAACGTGGC TGTTAAAGAA  
Rhophitulus sp.                  CGACC-GAGG G-AGGATGG- -GCGCTG--- -TA--AA-GT GCTCCGCACT CTCGGGGCGT CTCG-----T TCTCATTGCG A--GAAGAGG CGCACCTAGA GCGTACACGT TGGGACCCGA AAAAA--GGT TTCAACGTTA AGAACGTGGC TGTTAAAGAA  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    805        815        825        835        845        855        865        875        885        895        905        915        925        935        945        955                   
Protoxaea gloriosa               TTGAGACGTG GTTACGTAGC TGGTGATTCA AAGAA--CAA CCCA-CCTAG GGGTGCTGCT GACT-TCACT GCACAGGTAT ATATACACAG GTCATCGTGC TGAACCATCC TGGTCAAATT AATAATGGAT ACACGCCAGT GTTGGATTGC CATACTGCTC  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              TTGAGACGTG GTTATGTAGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTGCT GATT-TCACT GCACAGGTGC GTAGGTGCAG GTCATTGTGT TGAACCATCC TGGTCAAATC AGCAACGGAT ACACACCAGT GTTGGATTGC CACACTGCTC  
Neffapis longilingua             TTGAGACGTG GTTACGTGGC TGGAGACTCC AAGAA--CAA TCCA-CCCAA GGGTGCTGCT GATT-TCACT GCACAGGTAT GTACGCACAG GTCATTGTGT TGAATCACCC TGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCCC  
Panurgus calcaratus              TTGAGACGTG GTTACGTGGC TGGAGACTCG AAGAA--CAA CCCA-CCTAG GGGTGCTGCT GATT-TCACT GCTCAGGTAC GCCCGTGCAG GTAATCGTGC TGAACCACCC TGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCCC  
Macrotera echinocacti            TTAAGACGTG GTTACGTAGC TGGAGACTCG AAGAA--CAA CCCACCCCAG AGGTGCTGCT GACT-TCACT GCTCAGGTAC GTATGTACAG GTCATCGTGT TGAACCACCC CGGTCAAATC AGCAACGGCT ACACGCCGGT GTTGGATTGT CACACCGCCC  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              TTGAGACGCG GTTACGTGGC TGGAGACTCG AAGAA--CAA CCCA-CCCAG GGGTGCTGCT GACT-TCACT GCTCAGGCAC GTATGTACAG GTCATCGTGT TGAATCACCC CGGTCAAATC AGCAACGGCT ACACGCCGGT GTTGGATTGT CACACCGCTC  
Acamptopoeum submetalicum        TTGAGACGTG GTTACGTAGC TGGAGACTCC AAAAA--CAA CCCA-CCCAA GGGTGCTGCT GATT-TCACC GCACAGGTGC GTGTGCGCAG GTCATTGTGC TGAACCACCC TGGTCAAATC AGCAACGGTT ATACGCCAGT GTTGGATTGT CACACTGCTC  
Acamptopoeum priini              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Callonychium mandibulare         GTCAGAATTG GTGAAATAGC TGGAGACTCA AAAAAACAAA CCCA-CCCAA GGGTGCTGCT GATT-TCACC GCACAGGTAT GTA-TTGCAG GTTATTGTGC TAAACCACCC TGGTCAAATC AACAACGGTT ACACACCAGT GTTGGATTGT CACACTGCCC  
Callonychium petuniae            TTGAGACGTG GTTACGTCGC TGGAGACTCC AAAAA--CAA CCCA-CCCAA GGGTGCTGCT GATT-TCACC GCACAGGTAT GTATTTGCAG GTCATTGTGC TAAACCACCC TGGTCAAATC AGCAACGGTT ACACACCAGT GTTGGATTGT CACACTGCCC  
Protomelliturga turnerae         TTGAGACGTG GTTACGTGGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCATT GCACAGGTAT GTTTTTACAG GTCATTGTGT TGAATCACCC CGGTCAAATC AGCAACGGAT ACACGCCGGT GTTGGATTGT CACACTGCCC  
Anthemurgus passiflorae          TTGAGACGTG GTTACGTCGC TGGAGACTCG AAGAA--CAA CCCA-CCCAA GGGAGCTTCT GACTCTCGCC TCCACAGTGT GTGTTTACAG GTTATTGTGT TGAACCACCC TGGTCAAATC AGCAACGGTT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Anthrenoides elioi               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis        TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCT-CCCAA GGGTGCTTCT GACT-TCACT GCACAGGTAT GTAATTACAG GTTATTGTGT TGAACCATCC TGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Anthrenoides pinhalensis         TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACT GCACAGGTAT GTAATTACAG GTTATTGTGT TGAACCACCC TGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Austropanurgus punctatus         TTGCGACGTG GTTACGTCGC TGGAGACTCG AAGAA--CAA CCCG-CCCAA GGGTGCTTCC GACT-TCACT GCACAAGTAT GTACTTGCAG GTTATTGTAT TGAACCACCC TGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Cephalurgus anomalous            TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACT GCACAGGTAT GTGTTTACAG GATATTGTGT TGAACCACCC TGGTCAAATC AGCAACGGAT ACACACCAGT GTTGGATTGT CACACTGCCC  
Cephalurgus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus nannulus             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus neomexicanus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus coquimbensis          TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCACCCCAA GGGGTCTTCT GACT-TCACT GCACAGGTAT GCGTTCACAG GTTATTGTGT TGAACCACCC TGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Liphanthus micheneri             TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACT GCACAGGTAT GTGTTCGCAG GTCATTGTGT TGAACCACCC TGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Metapsaenythia abdominalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia paspali           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia puncticutis (     TTGAGACGTG GTTACGTCGC TGGAGACTCC AAAAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACT GCGCAGGTAT GTATTTACAG GTTATTGTAT TGAACCACCC CGGTCAAATC AGCAATGGAT ACACGCCGGT GTTGGATTGT CACACTGCTC  
Parapsaenythia serripes          TTGAGACGTG GTTACGTCGC TGGAGACTCC AAAAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACT GCGCAGGTAT GTATTTACAG GTTATTGTAT TGAACCACCC CGGTCAAATC AGCAATGGAT ACACGCCGGT GTTGGATTGT CACACTGCTC  
Parasarus atacamensis            TTGAGACGTG GTTACGTAGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACC GCACAGGTAT GTATTTACAG GTTATTGTAT TGAACCACCC CGGTCAAATT AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Protandrena avulsa               TTGAGACGTG GTTACGTCGC TGGAGACTCG AAGAA--CAA CCCG-CCCAA GGGAGCTTCC GACT-TCACT GCGCAGGTAT GCGTTACCAG GTTCTGGGGA ATCACCGCCC -GGGCGCATC AGCAGCGCTT ACCCGACAGT GCTGGATTGG AACACTGCCC  
Protandrena cockerelli           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena evansi               TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACT GCACAAGTAT GTACTTACAG GTTATTGTAT TAAACCACCT TGGTCAAATC AGCAACGGAT ACACGCCGGT GTTGGATTGT CACACTGCTC  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACC GCACAGGTAT GTAATTACAG GTTATTGTGT TGAACCATCC CGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Psaenythia collaris              TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCTAA GGGTGCTTCT GACT-TCACT GCACAGGTAT GTAATTACAG GTTATTGTGT TGAACCACCC CGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Pseudopanurgus fraterculus       TTGAGACGTG GTTACGTCGC TGGAGACTCG AAGAA--CAA CCCA-CCCAA GGGAGCTTCT GACT-TCACT GCACAGGTAT GTGTTCACAG GTTATTGTGC TGAACCACCC TGGTCAAATC AGCAACGGTT ACACGCCAGT ATTGGATTGT CATACTGCTC  
Pseudopanurgus rugosus           TTGAGACGTG GTTACGTCGC TGGAGACTCG AAGAA--CAA CCCA-CCCAA GGGAGCTTCT GACT-TCACT GCACAGGTAT GTGTTCACAG GTTATTGTGC TGAACCACCC TGGTCAAATC AGCAACGGTT ACACGCCAGT ATTGGATTGT CATACTGCTC  
Pseudosarus virescens            TTGAGACGTG GTTACGTCGC CGGAGACTCC AAGAA--CAA CCCA-CCAAG GGGTGCTTCT GACT-TCACT GCGCAGGTAT GTATTTACAG GTTATTGTGT TGAACCACCC TGGCCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCTC  
Pterosarus andrenoides           TTGAGACGTG GTTACGTCGC TGGAGACTCG AAGAA--CAA CCCA-CCCAA GGGAGCTTCT GACT-TCACT GCACAGGTAT GTGTTTACAG GTTATTGTGT TGAACCACCC TGGTCAAATC AGCAACGGTT ACACGCCAGT ATTGGATTGT CACACTGCTC  
Pterosarus albitarsis            TTGAGACGTG GTTACGTCGC TGGAGACTCG AAGAA--CAA CCCA-CCCAA GGGAGCTTCT GACT-TCACT GCACAGGTAT GTGTTTACAG GTTATTGTGT TGAACCACCC TGGTCAAATC AGCAACGGTT ATACGCCAGT GTTGGATTGT CACACTGCTC  
Rhophitulus friesei              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus flavitarsis          TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TCACT GCACAGGTAT GTGTTTACAG GTTATTGTGT TGAACCATCC CGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCCC  
Rhophitulus sp.                  TTGAGACGTG GTTACGTCGC TGGAGACTCC AAGAA--CAA CCCA-CCCAA GGGTGCTTCT GACT-TTACT GCACAGGTAT GT-TTTACAG GTTATTGTGT TGAACCATCC CGGTCAAATC AGCAACGGAT ACACGCCAGT GTTGGATTGT CACACTGCCC  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    965        975        985        995        1005       1015       1025       1035       1045       1055       1065       1075       1085       1095       1105       1115                  
Protoxaea gloriosa               ACATCGCGTG TAAGTTCGCT GAAATCAAGG AGAAATGCGA CCGTCGTACC GGAAAAACTA CCGAAGAAAA TCCAAAATCC ATCAAATCCG GAGATGCTGC CATTGTTATG -CTTGTACCA AGCAAGCCTA TGTG-----C GTTGAGGCTT TCCAAGAGTT  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              ACATCGCGTG TAAATTCGCT GAAATCAAGG AGAAGTGCGA TCGTCGTACT GGTAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GAGATGCTGC CATTGTCACG -CTCGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Neffapis longilingua             ACATCGCGTG CAAATTCGCT GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAAACCA CCGAAGAGAA TCCAAAATCC ATCAAATCCG GCGATGCCGC CATCGTCACG -CTCGTACCG AGCAAACCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Panurgus calcaratus              ACATCGCCTG CAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGCAAGACCA CCGAAGAGAA TCCAAAGTCC ATCAAATCCG GCGACGCCGC GATCGTCACG -CTCGTGCCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Macrotera echinocacti            ACATCGCATG CAAATTCGCC GAGATCAAAG AGAAATGCGA CCGTCGTACT GGTAAAACTA CTGAAGATAA TCCAAAGTCT ATCAAATCCG GCGACGCCGC GATCGTCACA -CTGGTGCCG AGCAAGCCGA TGTG-----T GTCGAGGCTT TCCAAGAGTT  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ACATCGCATG CAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGTAAAACCA CCGAGGAGAA TCCAAAGTCC ATAAAATCCG GCGACGCCGC GATCGTCACG -CTGGTGCCA AGCAAGCCGA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Acamptopoeum submetalicum        ACATCGCGTG TAAGTTCGCT GAAATCAAGG AGAAGTGCGT C--------- ---------- ---GGGAAAA TGTTGGTTTC AACGTAT--- ----TGTTTC TTTCGCCACC TAGATGACAC GAGAAGCTTA AATGAGTGCC GTGTAAAATT TCCAAAATTT  
Acamptopoeum priini              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Callonychium mandibulare         ACATCGCGTG TAAGTTCGCC GAAATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAAGAGAA TCCAAAATCA ATCAAATCGG GAGACGCTGC CATTGTAAAC -CTCGTACCA AGCGAGCCAA TGTG-----T GTCGAGGCTT TCCAAGAGTT  
Callonychium petuniae            ACATCGCGTG TAAGTTCGCC GAAATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAAGAGAA TCCAAAATCA ATCAAATCGG GAGACGCTGC CATTGTAAAC -CTCGTACCA AGCAAGCCCA TGTG-----T GTCGAGGCTT TCCAAGAGTT  
Protomelliturga turnerae         ACATCGCATG CAAATTCGCA GAGATCAAGG AGAAGTGTGA CCGTCGTACC GGAAAAACTA CCGAGGAAAA TCCAAAATCC ATCAAATCTG GCGATGCCGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Anthemurgus passiflorae          ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA TCGTCGTACC GGCAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCCG GCGACGCCGC CATCGTCAAC -CTCGTCCCG AGCAAGCCCA TGTG-----T GTCGAGGCTT CC-AAGAGTG  
Anthrenoides elioi               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis        ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAAACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCCGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT CC-AAGAGTC  
Anthrenoides pinhalensis         ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAAACCA CCGAGGAGAA TCCAAAATCC ATCAAATCGG GCGACGCCGC CATCGTTAAT -CTTGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT AC-C--AG--  
Austropanurgus punctatus         ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCCG GCGACGCCGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    965        975        985        995        1005       1015       1025       1035       1045       1055       1065       1075       1085       1095       1105       1115                  
Cephalurgus anomalous            ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAAACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCTGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Cephalurgus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus nannulus             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus neomexicanus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus coquimbensis          ACATCGCGTG CAAATTCGCT GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAGGAGAA TCCAAAGTCC ATCAAATCTG GCGACGCCGC CATTGTCAAT -CTCGTGCCC AGCAAGCCCA TGTG-----C GTCGAGGCTT CC-AAGAGT-  
Liphanthus micheneri             ACATCGCGTG CAAATTCGCT GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCCGC CATTGTCAAT -CTCGTGCCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Metapsaenythia abdominalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia paspali           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia puncticutis      ACATCGCGTG TAAATTCGCT GAGATCAAGG AGAAGTGCGA TCGTCGTACC GGAAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCTGC CATCGTTAAT -CTGGTACCC AGCAAGCCTA TGTG-----C GTCGAGGCTT CC-ATGAG-C  
Parapsaenythia serripes          ACATCGCGTG CAAATTCGCT GAGATCAAGG AGAAGTGCGA TCGTCGTACC GGAAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGCCGGTGC CATCGTTAAT -ACGGTACCC AGCAAGCCTA TGTG-----C GTCGCGGCTA CC-ATCAGTC  
Parasarus atacamensis            ACATCGCGTG TAAGTTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAGGAAAA TCCAAAATCT ATCAAATCTG GCGATGCCGC CATCGTCAAT -CTGGTACCG AGCAAGCCCA TGTG-----C GTGGAGGCTT TCCAAGAGTT  
Protandrena avulsa               CCATTGCATG TCAATTCACT GAGGCCACGG AGAAA--AGA TCGTCCACCG GCCCGTCCCA ATCCAGGAGA CAAAAGA--- GCTGAACAAC GTCTCCCCGC GCTCGTTAAC -CTCGTCCCG AGCAATCCCA TGTC-----G GTCGAGTCTC TCCATCGAGC  
Protandrena cockerelli           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena evansi               ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GGGACGCCGC GATCGTCAAT -CTCGT-CCG AGCAAGCCCA TGTG-----C GTCGAGGCTT CCAAGAGTCC  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACA GGAAAAACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCCGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTAGAGGCTT TCCAAGAGTT  
Psaenythia collaris              ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACA GGAAAAACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCCGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTAGAGGCTT TCCAAGAGTT  
Pseudopanurgus fraterculus       ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA TCGTCGTACC GGCAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCTGC CATCGTTAAC -CTCGTCCCG AGCAAGCCCA TGTG-----T GTCGAGGCTT TCCAAGAGTT  
Pseudopanurgus rugosus           ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA TCGTCGTACC GGCAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCTGC CATCGTTAAC -CTCGTCCCG AGCAAGCCCA TGTG-----T GTCGAGGCTT TCCAAGAGTT  
Pseudosarus virescens            ACATCGCGTG TAAATTCGCT GAGATCAAAG AGAAGTGCGA CCGTCGTACC GGCAAGACCA CTGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCCGC CATTGTTAAT CCTTGTACCC AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Pterosarus andrenoides           ACATTGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA TCGTCGTACC GGCAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCCG GCGACGCCGC CATCGTTAAC -CTCGTCCCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAA-----  
Pterosarus albitarsis            ACATTGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA TCGTCGTACC GGCAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCCG GCGACGCCGC CATCGTTAAC -CTCGTCCCG AGCAAG-CCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Rhophitulus friesei              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus flavitarsis          ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAGGAAAA TCCAAAATCC ATCAAATCTG GCGACGCCGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT TCCAAGAGTT  
Rhophitulus sp.                  ACATCGCGTG TAAATTCGCC GAGATCAAGG AGAAGTGCGA CCGTCGTACC GGAAAGACCA CCGAGGAGAA TCCAAAATCC ATCAAATCTG GCGACGCCGC CATCGTTAAT -CTCGTACCG AGCAAGCCCA TGTG-----C GTCGAGGCTT CC-AAGAGTC  
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1125       1135       1145       1155       1165       1175       1185       1195       1205       1215       1225       1235       1245       1255       1265       1275                  
Protoxaea gloriosa               CCCGCC---T CTGGGACCC- ---------- ---------- ---------- -AAAGTGATA CTGAAAATTA CGGAGC---- --------AA TAATATCAAT GCA--AAATT TAAGTCCT-- ----ACAAAT TCTTTGGTAC AGTGATTAGA A--TCTATAT  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              CCCGCC---C TTGGGTATC- ---------- ---------- ---------- -GAAACGATA TTAAGAATTA CGGAGT---- --------AA TTGTTTTCAT GCA--AAATT TAAATCGT-- ----AAAGAC TAA---GCAC AATGATGAAA AC-TTATATA  
Neffapis longilingua             CCCGCC---C TTGGGACTC- ---------- ---------- ---------- -AGAATGATA CTAAGAAATA TAAAAT---- ---------- --AGTTTAAC ACG--AAATT TAAATCGT-- ----AGGAAC TAATTGGCAC AATGATGAAA AC-CTATTTA  
Panurgus calcaratus              CCCGCC---C TTGGGACTC- ---------- ---------- ---------- -GAAATCCTA CTGAGAATTA CGAAAC---- ---------- ---GATTGAC GCA--AAATT GATATTAT-- ----AGAATC TAATTGGCAC AATGATGAAA AC-CTGTTTA  
Macrotera echinocacti            CCCGCC---C TTGGGAATC- ---------- ---------- ---------- ----GAAATA TTAAAAACTA TGAAAC---- ---------- ---------- ACA--AAATT TAAAAC---- ----CGAATC TAATTGGCAC AATGATGAAG AATTCTTTTA  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              TCCGCC---C TTGGGAATC- ---------- ---------- ---------- ----GATATA CTAAAAACTA TGAAAC---- ---------- ---------- GAA--AAATT TTAAAT---- ----TTAATC CGATTGGCAC AATGATGAAA AA-TTCTTTA  
Acamptopoeum submetalicum        ATAGTCAAAT ATGCAGCTT- ---------- ---------- ---------- ---TCACACA CTAGCAATC- ---------- ---------- --ATTTTCAG ACA--TAATT TCAAAA---- ----AGTAAT TAATTTGCAC TATGATGATA A--CCTATAC  
Acamptopoeum priini              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Callonychium mandibulare         CCCACC---C TTGGGACTA- ---------- ---------- ---------- -GTAATCAT- ---------- ---------- ---------- --ATTTTTGG ACA--AAATT TC-------- ----ATAACT CCGATTGCAC AATGATGAAA A--CCTATAC  
Callonychium petuniae            CCCACC---C TTGGGACTA- ---------- ---------- ---------- -ATAATCAT- ---------- ---------- ---------- --ATTTTCGG ACA--AAATT TC-------- ----ATAACT CCGATTGCAC AATGATGAGA A--CCTATAC  
Protomelliturga turnerae         CCCACC---C TTGGGATTT- ---------- ---------- ---------- -GAAAT---- -TGAGACTGA TAATAC---- --------AT TTAATTCAGC ATT--AAATT TAAATAAT-- ----AAAAAT CAATTAGCAT AATGATGAGA A--CATTATA  
Anthemurgus passiflorae          ATCGC----C G-G--ATTC- ---------- ---------- ---------- -GAAATTATA CTAAGAATTA CGAAAC---- --------AA TTAATTTAGT ACGATAAATT GAAATTAT-- ----AAGAAC TAATTGGCAC GGTGATGAGA A--TAGTTTA  
Anthrenoides elioi               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis        CTCGCC---C TCTGAATTC- ---------- ---------- ---------- -TACGTTATA CTGAGAATTA TGAAACGGTT ATTTTCGAAA TGAATTTAGT ATG--AAATT TAAATGAT-- ----AAAAGC TAATTGGCAC AATGATGAGA A--TACTTTA  
Anthrenoides pinhalensis         CGGCT----C ATAA--TTC- ---------- ---------- ---------- -GACGTTATA CTGAGAATTA TGAAACGGTT ATTTTCGAAA TGAATTTAGT ATG--AAATT TAAATGAT-- ----AAAAGC TAATTGGCAC AATGATGAGA A--TACTTTA  
Austropanurgus punctatus         CCCGCC---T TTGGGATTT- ---------- ---------- ---------- -GAAATTATA TGA------- ---------- ---------- --ATTATAGT ATG--AAATT TAAATGATAT AAT-AAAAAC CAATTGGCAC CATGATGAGA A--TACTTTC  
Cephalurgus anomalous            CCCGCC---T TTGGGA---- ---------- ---------- ---------- --AAATTATA ATGAGAATTA TGAAACAATT ATCTTCAAAA TTAATTTAGT ATG--AAATT TGAATTAT-- ----AAAAAC TAGTTGGCAC AATGATGAGA A--TATTTTA  
Cephalurgus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus nannulus             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus neomexicanus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus coquimbensis          CCTCGC---C TCGGGATTT- ---------- ---------- ---------- -GAAATTATA TTGAAAATTA TGAAAC---- ---------- --AATTTAGT ATG--AAATT TAAATGAT-- ----AAAAAC TAATTGGCAC AATGATGAGA A--TACTTTT  
Liphanthus micheneri             CCCGCC---T TTGGGATTT- ---------- ---------- ---------- -GAAATTATA TTGAAAATTA TGAAAC---- ---------- --AATTTAGT ATG--GAATT TAAATTAT-- ----AAAAAT TAATTGGCAC AATGATGAGA A--TACTTTT  
Metapsaenythia abdominalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia paspali           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia puncticutis (     CACAC----- -TA--CTTCA ATTATAAATT GTAAAAAGAA TTGTAATATA AGAAATTATA TTAAAAACT- -GAAAC---- ---------- --AATTTAGT ATG--AGATT TAACTTAC-- ----ACAAAC TAATTGGCAC AATGATGAGA A--TAATTTA  
Parapsaenythia serripes          ATC------T CGAACATTCA ATTATAAATT GTAAAAAGAA TTGTAATATA AGAAATTATA TTAAAAACT- -GAAAC---- ---------- --AATTTAGT ATG--AGATT TAACTTAC-- ----ACAAAC TAATTGGCAC AATGATGAGA A--TAATTTA  
Parasarus atacamensis            CCCGCC---C TTGGGATTT- ---------- ---------- ---------- -AAAACGATA TTTAGAATTA TGAAAC---- ---------- --AATTTAGT ATG--AAATT TAAATCAT-- ----GAAAAC TAATTGGCAC AATGATGAGA A--TAATGTA  
Protandrena avulsa               ATC-CT---C GTTTAATTC- ---------- ---------- ---------- -GAAATTGTA TTAAGAATTA CGAAAC---- --------AA TGAATTTAGT ATGGTGAATT TCAATTAT-- ----AAACAC TAATTGGCAC GATGATGAGA A--TAATTTA  
Protandrena cockerelli           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena evansi               CTCGCC---C CCGAAATTT- ---------- ---------- ---------- -GAAATTATA TTA------- ---------- ---------- --ATTATAGT ATG--AACGT TAAATGATAT AATAAAAAAC CAATCGGCAC CATGATGAGA A--TACTTTC  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                CCCGCC---T TTGGGATTT- ---------- ---------- ---------- -GACATTATA CTGAGAATTA TGAAACAGTT ATCTTCGAAA TTAATTTAGT ATG--AAATT TAAATGAT-- ----AAAAGC TAATTGGCAC AATGATGAGA A--TACTTTA  
Psaenythia collaris              CCCGCC---T TTGGGACTT- ---------- ---------- ---------- -GACATTATA CCGAGAATTA TGAAACAGTT ATCTTCGAAA TTAATTTAGT ATG--AAATT TAAATTAT-- ----AAAAGC TAATTGGCAC AATGATGAGA A--TACTTTA  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                   1125       1135       1145       1155       1165       1175       1185       1195       1205       1215       1225       1235       1245       1255       1265       1275                  
Pseudopanurgus fraterculus       CCCGCC---C TTGGGATTG- ---------- ---------- ---------- -AAAATTATA TTAAGAATTA CGAAAC---- --------AT TTAATTTAGT ACGATAAATT TAAATGAT-- ----AAAAAC TAATTGGCAC AATGATGAGA A--TAATTTA  
Pseudopanurgus rugosus           CCCGCC---C TTGGGATTG- ---------- ---------- ---------- -GAAATTATA TTAAGAATTA CGAAAC---- --------AT TTAATTTAGT ACGATACATT TAAATGAT-- ----AAAAAC TAATTGGCAC AATGATGAGA A--TAATTTA  
Pseudosarus virescens            CCCGCC---T TTAGGATTT- ---------- ---------- ---------- -GAAATTATA TTGAGGTTTA TGAAAC---- ---------- --AATTCAGT GTA--AAATA TAAATTAT-- ----AAAAAC TAATTGGCAC AATGACGAGA A--CAAGTCA  
Pterosarus andrenoides           ---------- ------TTC- ---------- ---------- ---------- -GAAATTATA CTAAGAATTA CGAAAC---- ---------- --AATTTAGT ACGATAAATT GAAATTAT-- ----AAAAAC TAATTGGCAC AATGATGAGA A--TAATTTA  
Pterosarus albitarsis            CCCGCC---C TTGGGATTC- ---------- ---------- ---------- -GAAATTATA CTAAGAATTA CGAAAC---- ---------- --AATTTAGT ACGATAAATT GAAATTAT-- ----AAAAAC TAATTGGCAC AATGATGAGA A--TAATTCA  
Rhophitulus friesei              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus flavitarsis          CCCGCC---T TTGGGA---- ---------- ---------- ---------- --AAATTATA ATGAGATTTA TGAAACAATT ATCTTCGAAA TTAATTTAGT ATG--AAATT TAAATTAT-- ----AAAAAC TAATTGGCAC AATGATGAGA A--TACTTTA  
Rhophitulus sp.                  CTCGC----- -GGG------ ---------- ---------- ---------- -GAAATTATA ATGAGATTTA TGAAACAATT ATCTTCGAAA TTAATTTAGT ATG--AAATT TAAATTAT-- ----AAAAAC TAATTGGCAC AATGATGAGA A--TACTTTA  
 
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1285       1295       1305       1315       1325       1335       1345       1355       1365       1375       1385       1395       1405       1415       1425       1435                  
Protoxaea gloriosa               ATTTCATTCG TGGTTTCCAC TGGAAGATCC TTAGGATCTG GTGACAGTTG AAGGTGTCTG AGTGCCATTT GCTTTAATCA GT-------- ---------- ---------- --TTTTAATG -TAGCAAT-- ---------- ------GATT TTT----TAT  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Nolanomelissa toroi              ACTTCATTCG CGGTTTCCAC CGGAAGATCC GTAGGATCTG GTGATGGTTG AAGACGTCTG AGTGCTACTT GTTTTAATTC CTT--TTAAC ---GTAGTAT A--------- --TCTGTATG -TAGTGTA-- ---------- ------AATC TTT---ACGT  
Neffapis longilingua             ACTTCATTCG CGGTTTCCAC CGGAAGATCT CTAGGATCTG GTGATGGTTG AAGATGTCTG AGTGCTACTT GTTTTAATT- -TT--ATTTT ---TTTTCTT CCTTTTGTTT TATTTTAGCG -TAATATA-- ---------- ------AATC TTC--CGTGT  
Panurgus calcaratus              ACTTCATTCG CGGTTTCCAC CGGAAGATCC CTAGGATCTG GTGATGGTTG AAGATGTCTG AGTGCTTCTT GCTTTAATCT TTTGATTCTT CCGTTTGTTC T--------- --CTTTGGCG -TAGTATA-- ---------- ------AATC -----TGCAT  
Macrotera echinocacti            ACTTCATTCG TGGTTTCCAC CGGAAGATCC CTGGGATCTG GTGATGGTTC AAGTTGTCTG AGTGCTATTT ACTTAAATTT TGT--TTCGT ---TTTTTTC T--------- --CTTTTGAT -TTAATCA-- ---------- ------AATT TTT-----AT  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ACTTCATTCG TGGTTTCCAC CGGAAGAT-- CTGGGATCTG GTGATGGTTC AAGTTGTCTG AGTGCCATTT ACTTGAATT- --T--TTTAT ---TCGCGTT T--------- --CCTTCGAA -TTAATTG-- ---------- ------AATT CTC-----GT  
Acamptopoeum submetalicum        ACTTCATTCG CGGTTTCCAC CGGAGGATCC CTAGGATCTG GTGATGGCTG AAGACGTCTG AGTGCCTACT TATTTCAAT- -TT--TACTT ---TTATTCC T--------- --CTCTCTTT -TTTTAAA-- ---------- --T---TATT TTTACTGTAT  
Acamptopoeum priini              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Callonychium mandibulare         ACTTCATTCG CGGTTTCCAC CGGAAGATCC GTAGGATCTG GTGATGGCTG AAGACGTCTG AGTGCTACTC TTTTTAAAT- -TC--ACTTT ---TTTGTTA T--------- --TATTACTT -TAATGTA-- ---------- --TCATAATT TTTAT-----  
Callonychium petuniae            ACTTCATTCG CGGTTTCCAC CGGAAGATCC CTAGGATCTG GTGATGGCTG AAGACGTCTG AGTGCTACTC TTTTTAAAT- -TC--ACTTT ---TTTGTTA T--------- --TATTACTT -CAATGTA-- ---------- --TCATAATT TTTAT-----  
Protomelliturga turnerae         ACTTCATTCG CGGTTTCCAC CGGAAGATCT TTAGGATCTG GTGATGGTTG AAGGTGTCTG AGTGCTATTC ATGTTAAAA- -TT--TCTAT ---TTTTCTT C--------- ---------- ---------- ---------- ---------- ----------  
Anthemurgus passiflorae          ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTGGGATCTG GTGATGGCTG AAGGCGTCTG AGTGCTATTT GTTTCCAAA- -TT--TCTTT ---TCTTTTA C--------- --TTCTAACG -TAGTACA-- ---------- ------CGTG CTT--TATAT  
Anthrenoides elioi               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Anthrenoides meridionalis        ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTAGGATTTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTCTCTAAA- -TA--TCTTT ---TTTCTAT C--------- --TTTTCGTG -TGGTATA-- ---------- ------AATC TTG--TATAT  
Anthrenoides pinhalensis         ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTAGGATCTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTCTTTAAA- -TA--TCTTT ---TTTCTAT C--------- --TTTTCGTG -TGGTATA-- ---------- ------AATC TTG--TATAT  
Austropanurgus punctatus         ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTAGGATCTG GTGATGGCAG AAGATGTCTG AGTGCTATTG GTTTACAAA- -TT--TCTGT ---TTTCTAT C--------- --TTTTCCTG -TGGCATA-- ---------- ------AATA TTC--TATAC  
Cephalurgus anomalous            ACTTCATTCG CGGTTTCCAC CGGAGGATTC TTAGAATCTA GTGATGGCTG AAGATGTCTG AGTGCTATTC GTCTCTAAAT ATA---TTTT ---TTTCTAC C--------- --TTTTCATA -TGGTGTA-- ---------- ------AATC TTT--TATAT  
Cephalurgus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus nannulus             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus neomexicanus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Heterosarus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus coquimbensis          ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTAGGATCTG GTGATGGCTG AAGGCGTCTG AGTGCTATTC GTCTCCAAAA TTT---CTTT ---TTTCTTT C--------- --CTTTCGCG -CGATACA-- ---------- ------AATC TTT--TATAT  
Liphanthus micheneri             ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTAGGATCTG GTGATGGCTG AAGGCGTCTG AGTGCTATTC GTCTCCAAAA TTT--CTTTT ---TTTCTTT C--------- --CTTTCGCG -TGATATA-- ---------- ------AATC TTT--TATAT  
Metapsaenythia abdominalis       ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia paspali           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia puncticutis (     ACTTCATTCG CGGTTTCCAC CGGAAGATTC TTAGGATCTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTTCTCAAAT TTA---TCTT ---TTTTTCT C--------- --TCTTCATG -TGATATA-- ---------- ------AATT TTT--CATAT  
Parapsaenythia serripes          ACTTCATTCG CGGTTTCCAC CGGAAGATTC TTAGGATCTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTTCTCAAAT TTA---TCTT ---TTCTTCT C--------- --TCTTCATG -TGATATA-- ---------- ------AATT TTT--CATAT  
Parasarus atacamensis            ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTAGGATCTG GTGATGGCTG AAGATGTCTG AGTGCTATTC ATCTCAAAAA TTTTGTTTTC ---TTTCTAT C--------- --TTTTAGTA -TAATATAAA TCTTTATATT CTTTGCAATC TTT--TATAT  
Protandrena avulsa               ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTGGGATCTG GTGATGGCTG AAGGCGTCTG AGTGCTGTTC GTTTCCAAA- -TT--TGTTT ---TCTGTTT C--------- --TTTGAACG -TAGTACAG- ---------- ------AACG TTT--CATAT  
Protandrena cockerelli           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena evansi               ACTTCATTCG CGGTTTCCAC CGGAAGATTC TTAGGATCTG GTGATGGCAG AAGATGTCTG AGTGCTATTG GTTTCCAAA- -TT--TCTTT ---GTTCTAT A--------- --TTTTCGTG -TGATATA-- ---------- ------AATC TTC--TATAT  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Psaenythia bergii                ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTAGGATCTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTCTCTAAA- -TA--TCGTT ---TTTCTAT C--------- --TTTTCGTG -TGGTATA-- ---------- ------AATC TTT--TATAT  
Psaenythia collaris              ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTAGGATCTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTCTCTAAA- -TA--TCGTT ---TTTCTAT C--------- --TTTTCGTG -TGGTATA-- ---------- ------AATC TTT--TATAT  
Pseudopanurgus fraterculus       ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTGGGATCTG GTGATGGTTG AAGGCGTCTG AGTGCTGTTC GTTTACAAA- -TT--TGTTT ---TCTTTTT C--------- --TTTTAACG -TGGCACA-- ---------- ------CGTG TTTTATATAT  
Pseudopanurgus rugosus           ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTGGGATTTG GTGATGGTTG AAGGCGACTG AGTGCTGTTC GTTTACAAA- -TT--TGTTT ---TCTTTTT C--------- --TTTTAACG -TGGCACA-- ---------- ------CGTG TTTTATATAT  
Pseudosarus virescens            ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTAGGATCTG GTGATGGCTG AAGGCGTCTG AGTGCTATTC ATCTTCAAA- -----CTTTT ---TTTCTAG T--------- --TTTTCGCG -CGATATA-- ---------- ------AATC TTT--TATAT  
Pterosarus andrenoides           ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTGGGATCTG GTGATGGCTG AAGGCGTCTG AGTGCTTTTT GTTTCCAAA- -TT--ACTTT ---TCTTTTT C--------- --TTTTAACG -TAGTACA-- ---------- ------CATG CTT--TATAC  
Pterosarus albitarsis            ACTTCATTCG CGGTTTCCAC CGGAAGATCC TTGGGATCTG GTGATGGCTG AAGGCGTCTG AGTGCTTTTT GTTTCCAAA- -TT--ACTTT ---TCTTTTT C--------- --TGTTAACG -TAGTACA-- ---------- ------CATG CTT--TATAC  
Rhophitulus friesei              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus flavitarsis          ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTGGGATTTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTCTCTAAA- -TA--TATTT ---TTTCTAT T--------- --TTTTCATA TCAGTACA-- ---------- ------AATC TTT--TCTAT  
Rhophitulus sp.                  ACTTCATTCG CGGTTTCCAC CGGAGGATCC TTGGGATTTG GTGATGGCTG AAGATGTCTG AGTGCTATTC GTCTCTAAA- -TA--TATTT ---TTTCTAT T--------- --TTTTCATA TCAGTACA-- ---------- ------AATC TTT--TATAT  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1445       1455       1465       1475       1485       1495       1505       1515       1525       1535       1545       1555       1565       1575       1585       1595                  
Protoxaea gloriosa               TCGAT----- --------CT TTTAATAATA TTT--TT--- ---AA-ATCA TTGTATTTT- TA-T------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens                 ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -CGC-AGCAC CAGTGGAATG TGCACGCGCA TCTCTCGACC ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Nolanomelissa toroi              TCGAC----- --------TT ATTGAACAAA TTT--TC--- ----A-TATT TTATATTTTT CATT------ ---------- ---------- --CACGCGCA TCTCTCAACG ACCGTCACCT CCTGTGTTTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Neffapis longilingua             TTAAC----- --------TT CTTGGCAATA TTT--CT--- ----A-TTTC TTATGCTTT- TG-T------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus              TGAAC----- --------TT TCCGCACATA TTT--CA--- ----A-TTTC TTGCGCTTC- TA-T------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti            TATAA----- --------TT TGCATGAATG TCTATTCTTA ATCTA-TATC TTCCGTTTC- TT-TTTACTG -CGCAGGCAC CAGTGGAATG TGCACGCGCA TCTCTCGACG ACCGTCACCT CCTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              TGAAA----- --------CT TCAACGAATG GTTTTTC--- ---TA-CATC TTCCGTTTA- TT-T------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Acamptopoeum submetalicum        CATAATTATG TTCAAATTTC TGAGAAAATA CTT------- ----A-CGTA TTTCGTGTCT CTTTTTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CCTGCGTCTT GTAGCCCCTG CCGCAGCACA TCAGGTCGCA  
Acamptopoeum priini              ---------- ---------- ---------- ---------- ---------- ---------- ----TT-CTG -CGC-AGCAC CA-TGGAATG TGCAGGCGCA CCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCCCTG CCGCAGCACA TCAGGTCGCA  
Callonychium mandibulare         ---------- --------TT TGTAAAAATA CTT------- ----A-CACA CTTTGATTTT TTGTTTACTG -CGC-AAC-C CAGTGGAATG TGCACGCGCA TCTCTCGACC ACCGTCACCT CCTGCGTCTT GTAGCCCCTG CCGCAGCACA TCAGGTCGCA  
Callonychium petuniae            ---------- --------TT TGTAAAAATA CTT------- ----A-CACG CTTTGATTGT TCAT------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protomelliturga turnerae         ---------- ---------- -CTGGAAATG TTA--TT--- ----G-TGTC TTAACATGTT TT-ATTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACGGTCACCT CTTGGGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Anthemurgus passiflorae          TTAAC----- --------TT TCCGAGAACT TTT--CT--- ----A-TATT TTACGCTTT- TA-ATTACTG -CGC-CACCA CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Anthrenoides elioi               ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -CGC-AGCAC CAGTGGAATG TGCACGCGCA TCTCTCGACG ACCGTCACCT CCTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Anthrenoides meridionalis        TTAAC----- --------TT CTTGAAACTA TTT--TT--- ---TA-CATG TTGCGCTTT- GA-ATTACTG -CGC-AGCAC CAGTGGAATG TGCACGCGCA TCTCTCGACG ACCGTCACCT CCTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Anthrenoides pinhalensis         TTAAC----- --------TT CTTGAAACTA TTT--TT--- ---TA-CATG TTGCGCTTT- GA-A-TACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CCTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Austropanurgus punctatus         TTAAT----- --------TT CCTCGAACTT TGT--TT--- ----A-TATC TTATGCTTT- TA-A------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous            TTGAG----- --------TT TCTGAAACTT TTT--GT--- ----A-TATC TTACTCTTT- TA-ATTACTG CCGA-CG-CC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Cephalurgus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Heterosarus nannulus             ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Heterosarus neomexicanus         ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACA ACCGTCACCT CCTGCGTCTT GTAGCCCCTG CCGCAGCACA TCAAGTCGCA  
Heterosarus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus coquimbensis          TTAAC----- --------TT TCCGAAACTA TTT--TT--- ----A-TATC TTGCGCTTT- TA-ATTACTG -CGC-AGCAC CAGTGGAATG TGCAAGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAATACA TCAAGTCACA  
Liphanthus micheneri             TGAAC----- --------TT TCTGAAACTG TTT--TT--- ----A-TATC TTACGCTTT- TA-ATTACTG -CGC-AGCAC CAGTGGAATG TGCAAGCGCA TCTCTCGACG ACCGTCACTT CTTGGGTCTT GTAGCCTCTG CCGCAACACA TCAAATCGCA  
Metapsaenythia abdominalis       ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -CGCCAGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCCCTG CCGCAGCACA TCAGGTCGCA  
Parapsaenythia paspali           ---------- ---------- ---------- ---------- ---------- ---------- ----TTA-TG -CGC-AACAC CAATGGAA-G --CAGG-GCA TCT-T-GACG ACCGTCACCT CTTGCGTTTT GTAGCCCCTG CCGCAGCACA TCAAGTCGCA  
Parapsaenythia puncticutis (     TTATC----- --------TT TTAGAAACTA TTT--TT--- ----A-TATC TCACATTTT- TA-A------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia serripes          TTATC----- --------TT TTAGAAACTA TTT--TT--- ----A-TATC TCACATTTT- TA-A-AAT-A -TGTCAGCAC CAGTGGAAAG TGCAAGCGGA TCTCTTGACG ACCGTCACCT CTGGCGTTTT GTAGCCCTCA CCGCAGCACA TCAAGTCGCA  
Parasarus atacamensis            TCAAC----- --------TT CCTGGTAATA TTT--GT--- ----A-TATC TTACGCTTTC TA-ATTACTG -CGCAAGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Protandrena avulsa               TTAAC----- --------TT CCCGAAAACA TTT--CA--- ----A-TATA TTAGGGTTT- GA-A------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena cockerelli           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena evansi               TTAAT----- --------TC CCTCGAACTT TCT--TT--- ----A-TATC TTACGCTTT- TA-A------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -TGC-AGCAC CAGTGGAATG TCAAGGCGCA TCTCTAGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Psaenythia bergii                TGAAC----- --------TT CTTGAAACTA TTT--TT--- ----A-CATC TTACGCTTT- GA-ATTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Psaenythia collaris              TGAA------ ---------- CTTGAAACTA TTT--TT--- ----A-CATC TTACGCTTT- GA-ATTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Pseudopanurgus fraterculus       TTAAC----- --------TT CCCGAAAACA TTT--GT--- ----A-TATC TTATGGTTT- TA-ATTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAGGTCGCA  
Pseudopanurgus rugosus           TTAAC----- --------TT CCCGAAAACA TTT--RT--- ----A-TATC TTATGGTTT- TA-A------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudosarus virescens            TTAGC----- --------TT CCTGAAACTA TTT--TT--- ---GA-TATC TTACGCTTT- TC-ATCACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Pterosarus andrenoides           TTAAC----- --------TT TCCGAAAACA CTT--GT--- ----ATTATC TTACGCTTT- TA-A------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis            TTAAC----- --------TT TCCGAAAACA CTT--GT--- ----ATTATC TTACGCTTT- TA-A------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus friesei              ---------- ---------- ---------- ---------- ---------- ---------- ----TTACTG -CGC-AGCAC CAGTGGAATG TGCAGGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Rhophitulus flavitarsis          TTAAG----- --------TT TCTGAAACTC TTG--TT--- ----A-TATC TTGCTCTTG- TA-AATACTG -CGC-AGCAC CAGTGGAATG TGCAAGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
Rhophitulus sp.                  TTAAG----- --------TT TCTGAAACTA TTG--TT--- ----A-TATC TTGCTCTTG- TA-ATTACTG -CGC-AGCAC CAGTGGAATG TGCAAGCGCA TCTCTCGACG ACCGTCACCT CTTGCGTCTT GTAGCCTCTG CCGCAGCACA TCAAGTCGCA  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1605       1615       1625       1635       1645       1655       1665       1675       1685       1695       1705      1715       1725       1735       1745       1755                  
Protoxaea gloriosa               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens                 GCCGTCGACG CCGATGCTCG TGTCGTTGCA CTGTCTACCG TGAGTACCGA GGATGCCCAG CTTCGGGTTT TTCTCGCAGA ACGGCGGCGA CGGCTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGAAAG  
Nolanomelissa toroi              GCCGTCGACT CCGATGCTCG TGTCGTTGCA CTGCCGGCCA TGAGTGCCGA GGATGCCCAG CTTTGGGTTC TTCTCGCAGA ACGGCGGCGA GGGCTCCAAA TAGACGAGGT CCTTTGGGCC GGGCGGCTTG TGTTCTGGGT TGTACGGCTT CAGCTGGAAG  
Neffapis longilingua             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti            GCCGTCGACG CCGATGCTCG TGTCGTTGCA CTGACGACCG TGAGTGCCGA GGATGCCGAG TTTCGGGTTC TTCTCGCAGA AGAGCGGCGA CGGCTCCAAG TAGACGAGGT CCTTCGGCCC GGGTGGCTTG TGCTCCGGAT TGTACGGCTT CAACTGGAAG  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Acamptopoeum submetalicum        GCCGTCGACT CCGATGCTGG TGTCGTTGCA CTGCCGGCCG TGAGTCCCAA GGATGCCCAG CTTTGGATTT TTCTCGCAAA ACGGCGGGGA GGGCTCCAAA TAGACCAGGT CTTTGGGCCC AGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAG  
Acamptopoeum priini              GCCGTCGACT CCGATGCTGG TGTCGTTGCA CTGGCGGCCG TGAGTCCCAA GGATGCCCAG CTTTGGGTTT TTCTCGCAAA ACGGCGGGGA GGGCTCCAAA TAGACGAGGT CTTTCGGGCC AGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAG  
Callonychium mandibulare         GCCGTCGACT CCGATGCTCG TGTCGTTGCA CTGCCGACCG TGAGTCCCAA GGATGCCCAG CTTTGGGTTT TTCTCGCAAA ACGGTGGCGA GGGCTCCAAA TACACCAGAT CCTTCGGCCC GGGTGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAG  
Callonychium petuniae            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protomelliturga turnerae         GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGTCGGCCG TGAGTACCGA GTATGCCCAA TTTCGGGTTC TTCTCGCAGA AGGGCGGAGA CGGTTCCAGA TAAACGAGAT CCTTCGGGCC GGGCGGCTTG TGCTCCGGAT TGTACGGTTT CAATTGGAAA  
Anthemurgus passiflorae          GCCGTCGACT CCGATGCTGG TGTCGTTGCA CTGCCGGCCG TGAGTGCCAA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGAGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTGGGACC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Anthrenoides elioi               ACCGTCGACA CCGATGCTGG TGTCGTTGCA CTGTCGGCCG TGAGTGCCGA GGATGCCCAA CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGTTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTATGGTTT CAGCCGGAAA  
Anthrenoides meridionalis        ACCGTCGACA CCGATGCTCG TGTCGTTGCA CTGTCGGCCG TGAGTGCCGA GGATGCCCAA CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGTTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTATGGCTT CAGCTGGAAA  
Anthrenoides pinhalensis         ACCGTCGACA CCGATGCTCG TGTCGTTGCA CTGTCGGCCG TGAGTGCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Austropanurgus punctatus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1605       1615       1625       1635      1645       1655       1665       1675       1685       1695       1705       1715       1725       1735       1745       1755                  
Cephalurgus anomalous            GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGTCGACCG TGAGTCCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA ACGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTCGGACC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Cephalurgus sp.                  GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGTCGGCCG TGAGTGCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGTTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTACGGTTT CAGTTGGAAA  
Heterosarus nannulus             GCCGTCGACT CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCAA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA ACGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTGGGACC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGTTGGAAA  
Heterosarus neomexicanus         GCCGTCGACT CCGATGCTGG TGTCGTTGCA CTGCCGGCCG TGAGTGCCAA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA ACGGCGGAGA GGGCTCCAAG TAGACGAGGT CCTTGGGACC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Heterosarus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus coquimbensis          ACCGTAGACA CCGATGCTTG TGTGGGTGCA ATTCCGCCCG TGAGTCCCGA GGATACCCAG CTTCGGGTTG TTCTCGCAAA AGGGCGGAGA GGGCTCCAGG TAGACGAGAT CTTTCGGACC GGGTGGCTTG TGCTCCGGAT TGCACGGCTT CAGCCGGAAA  
Liphanthus micheneri             GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGTCGCCCG TGAGTCCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA ACGGCGGAGA GGGCTCCAGG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Metapsaenythia abdominalis       GCCGTCGACT CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCAA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGGT CCTTGGGACC AGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Parapsaenythia paspali           GCCGTCGACG CCGATGCTCG TGTCGTTGCA CTGTCGCCCG TAAGT-CCGA GGATGCCCAG CTT-GGATTC TTCT-GCAGA AGG-CGGAGA GGGCTCCAGG TAGACGAGAT CCTTCGGCCC GGGCGGTTTA TGCTCCGGAT -GTACGGCTT CAGCTGAAAA  
Parapsaenythia puncticutis (     ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia serripes          GCCGTTGACG CCGAAGCTGG TGTCGTTGCA CTGTCGCCCG TAAGTCCCGA GGATGCCCAG CTTCGGATTC TTCTCGCAGA AGGGCGGAGA GGGCTCCAGG TAGACGAGAT CCTTCGGCCC GGGCGGTTTA TGCTCCGGAT TGTACGGCTT CAGCTGAAAA  
Parasarus atacamensis            GCCGTCGACT CCGATGCTCG TGTCGTTGCA CTGTCGGCCG TGAGTCCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AAGGCGGAGA AGGCTCCAAG TAGACGAGAT CCTTCGGGCC TGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAG  
Protandrena avulsa               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena cockerelli           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena evansi               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           GCCGTCGACT CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCAA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGAGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTGGGACC AGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Psaenythia bergii                GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCGA GGATGCCCAG CTTCGGGTTC TTTTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Psaenythia collaris              GCCGTCGACG CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCGA GGATGCCCAG CTTCGGGTTC TTTTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTATGGCTT CAGCTGAAAA  
Pseudopanurgus fraterculus       GCCGTCGACT CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCAA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTGGGACC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Pseudopanurgus rugosus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudosarus virescens            GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGTCGGCCG TGAGTGCCGA GGATGCCCAG TTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTCGGACC GGGTGGCTTG TGCTCCGGAT TGTACGGCTT TAGCTGGAAA  
Pterosarus andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus friesei              GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGTTCCAAG TAGACGAGAT CCTTCGGGCC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Rhophitulus flavitarsis          GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTCGGGCC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
Rhophitulus sp.                  GCCGTCGACA CCGATGCTCG TGTCGTTGCA CTGCCGGCCG TGAGTGCCGA GGATGCCCAG CTTCGGGTTC TTCTCGCAGA AGGGCGGAGA GGGCTCCAAG TAGACGAGAT CCTTCGGGCC GGGCGGCTTG TGCTCCGGAT TGTACGGCTT CAGCTGGAAA  
 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                    1765       1775       1785       1795       1805       1815       1825       1835       1845       1855       1865       1875       1885       1895       1905       1915                  
Protoxaea gloriosa               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Oxaea flavescens                 TTGTACCGAT GTCGACGTCC CAGACCCTCT CGATGCCCGT GCACCGAATT GCTGGCGGAG TTGCTCGCGA TCGCGTTTCC GTTCCCTCGA ACTCGATCCG AGTTGCTCAC CATCACTCTG GACGCGCC-- -GTCGAAACG ATCCTTCAAA TTGTCACCGA  
Nolanomelissa toroi              TTGTATCGGT GTCGACGAGC CAGTCCTTCC CTGTGCCCGT GCACCGAGTT GCTGGCCGAG TTACTGACGA TCGCGTTCCC GTTCCCTCGA ACCCGATCCG AGTTGCTGAC CATCACCCTG GACGCGCC-- -GTCGAAACG GTCCTTCAGA TTATCGCCGA  
Neffapis longilingua             ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Panurgus calcaratus              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Macrotera echinocacti            TTGTACCGGT GGCGACGGCC CAGACCCTCC CTGTGACCGT GCACCGAGTT GCTCGCCGAA TTGCTCACGA TCGCGTTCCC GTTGCCGCGA ACGCGATCCG CGTTGCTCAC CATCACCCGG GACGCGCC-- -GTCGAAACG GTCCTTGAGA TTGTCGCCGA  
Macrotera latior                 ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Perdita californica              ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Acamptopoeum submetalicum        TTGTAGCGGT GTCGCCGGCC CAGGCCCTCC CTGTGCCCGT GCACCGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTCCCGCGT ACGCGATCCG AGTTGCTCAC CATCACCCTC GACGCCCC-- -GTCGAAACG ATCCTTCAGG TTGTCCCCGA  
Acamptopoeum priini              TTGTAGCGGT GTCGCCGGCC CAGGCCCTCC CTGT-CCCGT GCACCGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTCCCGCGA ACGCGATCCG AGTTGCTCAC CATCACCCTC GACGCCCC-- -GTCGAAACG ATCCTTCAGG TTGTCGCCGA  
Callonychium mandibulare         TTGTATCGGT GTCGGCGGCC CAGCCCCTCC CTGTGCCCGT GCACCGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTCCCGCGA ACGCGATCCG AGTTGCTCAC CATCACCCGA GACGCGCC-- -GTCGAAGCG ATCTTTCAGG TTGTCGCCGA  
Callonychium petuniae            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protomelliturga turnerae         TTGTACCGAT GCCGACGAGA CAAACCCTCT CTGTCCCCGG GTACGGAGTT GCTCGCCGAA TTGCTGACGA TCGCGTTCCC GTTTCCCCGT TCTCAATCGG AG-AGCTCCC CATCCCCGTG GAAGGGCG-- -GTAGAAGCG ATCGTTCAGA AAGTCACCGC  
Anthemurgus passiflorae          TTGTACCGGT GTCGACGACC CAGGCCCTCC CTGTGCCCGT GCACCGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTTCCTCGA ACCCGGTCCG AGTTGCTGAC CATCACCCTG GACGCGCC-- -GTCGAAACG GTCCTTCAGG TTGTCGCCGA  
Anthrenoides elioi               TGGAACCGGC GTCGAGGACC CAGACCCTCC AAGGGTGTGT GCACAGAGTG GCTCGCCGAA TTGCTTACGA TCGCGTTTCC GTTTCCTCGA ACTCGGTCCG AATAGGTCTC CATTACCCTG GAGGGGCC-- -GTGGAAACG GTCCTTCAAG TGGTACAAGA  
Anthrenoides meridionalis        TTGTACCGGT GTCGACGACC CAGACCCTCC CAGTGTGCGT GCACAGAGTT GCTCGCCGAA TTGCTTACGA TCGCGTTTCC GTTTCCTCGA ACTCGGTCCG AATTGCTCAC CATTACCCTG GATGCGCC-- -GTCGAAACG GTCCTTCAAG TTGTCGCCGA  
Anthrenoides pinhalensis         TTGTACCGGT GTCGACGACC CAGACCCTCC CTGTGCGCGT GCACCGAGTT GCTCGCCGAA TTGCTTACGA TCGCGTTTCC GTTTCCTCGA ACTCGGTCCG AATTGCTCAC CATTACCCTG GACGCGCC-- -GTCGAAACG GTCCTTCAAG TTGTCGCCGA  
Austropanurgus punctatus         ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Cephalurgus anomalous            TGGTATCGGT GCCGACGGCC GAGGCCTTCC CTGTGCCCGT GCACCGAGTT GCTCGCCGAA TTGCTGACGA TGGCGTTCCC GTTTCCACGA ACTCGGTCCG AATTGCTGAC CATTACCCTG GACGCGCC-- -GTCGAAACG ATCCTTCAAG TTGTCGCCGA  
Cephalurgus sp.                  TTGTACCGAT GTCGACGGCC CAGACCCTCT CTGTGCCCGT GCACCGAGTT GCTCGCTGAA TTGCTTACGA TAGCATTCCC GTTTCCTCGA ACTCGGTCCG AATTGCTCAC CATTACCCTG GATGCGCC-- -GTCGAAACG ATCCTTCAAG TTGTCGCCGA  
Heterosarus nannulus             TTGTACCGGT GTCGACGACC CAGGCCCTCC CTGTTCCCGT ATTGGGCATC ACCAGTGGAA TGTGCCCGGA GAGAGTTGAT ATTCCTGCTT CCTCCCTGGG AGTAGGTGAG GGTCGCCATG GAGGTGGTTA ATGTGCAACA GGCAGTGGAA TAACAGATCG  
Heterosarus neomexicanus         TTGTACCGGT GTCGACGACC CAGGCCCTCC CTGTGCCCGT GTACAGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTTCCTCGG ACTCGGTCCG AATTGCTCAC CATCACCCTG GACGCGCC-- -GTCGAAGCG GTCCTTGAGG TTGTCGCCGA  
Heterosarus sp.                  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Liphanthus coquimbensis          TTCT--CCGA ATCGCAGACC CCGACCCTCC CTGCGTCCTA GTACCGAGTT CCTCGCCCAA TC-------- ---------- ---------- -CCCA--CGG AAGAGT---C GATTTCCTTC GGGGCCTCCG AGACCAAAGG GCTG------ --------GC  
Liphanthus micheneri             TTGTACCGGT GTCGACGACC CAGACCCTCC CTGTGTCCGT GTACCGAGTT GCTCGCCGAA TTGCTCACGA TCGCGTTTCC ATTTCCTCGA ACTCGCTCCG AATTGCTCAC CATTACCCTG GATGCGCC-- -GTCGAAACG GTCCTTCAAG TTGTCGCCGA  
Metapsaenythia abdominalis       TTGTGCCGGT GTCGACGACC CAGGCCCTCC CTGTGTCCGT GCACCGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTTCCTCGA ACTCGGTCCG AATTGCTCAC CATTACTCTA GACGCGCC-- -GTCGAAACG GTCCTTCAGG TTGTCGCCGA  
Parapsaenythia paspali           TTGTACCGGT GTCGGCGACC GAGGCCCTCC CTGTGCCCGT GTACCGAGTT GCTCGCCGAA TTG-TC-CGA TCGCGTTTCC GTTTCCCCGA GCTCGGTC-G AATTGCTCAC CATTACCCTG GACG--CC-- -GTCGAAACG GTCCTTCAGG TTGTAAC-GA  
Parapsaenythia puncticutis (     ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Parapsaenythia serripes          TTGTACCGGT GTCGGCGACC GAGGCCCTCC CTGTGCCCGT GTACCGAGTT GCTCGCCGAA TTGCTCACGA TCGCGTTTCC GTTTCCCCGA GCTCGGTCCG AATTGCTCAC CATTACCCTG GACGCGCC-- -GTCGAAACG GTCCTTCAGG TTGTCACGGA  
Parasarus atacamensis            TTGTACCGGT GCCGACGACC CAGACCCTCC CTGTGCCCGT GTACCGAGTT GCTCGCCGAA TTACTCGCGA TCGCGTTTCC ATTTCCTCGA ACTCGATCCG AATTGCTGAC CATTACCCTG GAGGCGCC-- -GTCGAAGCG GTCCTTCAAG TTGTCTCCGA  
Protandrena avulsa               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena cockerelli           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena evansi               ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena mexicanorum          ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Protandrena verbesinae           TTGTACCGGT GTCGACGACC CAGGCCCTCC CTGTGCCCGT GCACCGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTTCCTCGT ACTCGGTCCG AATTGCTCAC CATTACTCTC GACGCGCC-- -GTCGAAACG GTCCTTCAGG TTGTCGCCGA  
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Anexo 3 (continuação). Matriz de caracteres de 45 terminais e 1958 pares de bases provenientes dos genes 28S rRNA (caracteres 1-762), EF-1a (caracteres 
763-1504) e wingless (caracteres 1505-1958). 
 
 
                                 ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                                   1765       1775       1785       1795       1805       1815       1825       1835       1845       1855       1865       1875       1885       1895       1905       1915                  
Psaenythia bergii                TTGTACCGGT GTCGACGACC CAGACCCTCC CTGTGCCCGT GCACCGAGTT GCTCGCCGAA TTGCTTACGA TCGCGTTTCC GTTTCCTCGA ACTCGGTCCG AATTGCTCAC CATCACCCTG GATGCGCC-- -GTCGAAACG GTCCTTCAAG TTGTCGCCGA  
Psaenythia collaris              TTGTATCGGT GTCGACGACC CAGACCCTCC ATGTGTCCGT GTACCGAGTT GCTCGCCGAA TTGCTTACGA TCGCGTTTCC GTTTCCTCGA ACTCGGTCCG AATTGCTCAC CATCACCCTG GATGCGCC-- -GTAGCAACG GTCGAACAA- CAGTTAACGA  
Pseudopanurgus fraterculus       TTGTACCGGT GTCGACGACC CAGGCCCTCC CTGTGCCCGT GCACCGAGTT GCTCGCCGAG TTGCTCACGA TCGCGTTCCC GTTTCCTCGA ACTCGGTCCG AATTGCTCAC CATTACTCTG GACGCGCC-- -GTCGAAACG ATCCTTCAGG TTGTCGCCGA  
Pseudopanurgus rugosus           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pseudosarus virescens            TTGTACCGGT GTCGACGCCC CAGACCTTCT CTGTGTCCGT GTACCGAGTT GCTCGCCGAA TTGCTCACGA TCGCGTTTCC ATTTCCTCGA ACTCGGTCCG AATTGCTCAC CATTACCCTG GATGCGCC-- -GTCGAAACG GTCCTTCAAG TTGTCGCCGA  
Pterosarus andrenoides           ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Pterosarus albitarsis            ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------  
Rhophitulus friesei              TTGTACCGGT GTCGACGGCT CAGACCTTCC CTGTGCCCGT GTACCGAGTT GCTCGCCGAA TTGCTTACGA TAGCGTTCCC GTTTCCTCGA ACTCGGTCCG AATTGCTGAC CATTACCCTG GATGCGCC-- -GTCGAAACG ATCCTTCAGG TTGTCGCCGA  
Rhophitulus flavitarsis          TTGTACCGGT GTCGACGGCT CAGACCTTCC CTGTGCCCGT GTACCGAGTT GCTCGCCGAA TTGCTTACGA TAGCGTTTCC GTTTCCTCGA ACTCGGTCCG AATTGCTGAC CATTACCCTG GATGCGCC-- -GTCGAAACG ATCCTTCAGG TTGTCGCCGA  
Rhophitulus sp.                  TTGTACCGGT GTCGACGGCT CAGACCTTCC CTGTGCCCGT GTACCGAGTT GCTCGCCGAA TTGCTTACGA TAGCGTTTCC GTTTCCTCGA ACTCGGTCCG AATTGCTGAC CATTACCCTG GATGCGCC-- -GTCGAAACG ATCCTTCAGG TTGTCGCCGA  
 
 
 
 
                                 ....|....| ....|....| ....|....| ....|... 
                                    1925       1935       1945       1955     
Protoxaea gloriosa               ---------- ---------- ---------- -------- 
Oxaea flavescens                 CCACGCGAAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Nolanomelissa toroi              CCACGCGGAA ----AGTCGG TAGCCTCATC CAGCAGGT 
Neffapis longilingua             ---------- ---------- ---------- -------- 
Panurgus calcaratus              ---------- ---------- ---------- -------- 
Macrotera echinocacti            CCACGCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Macrotera latior                 ---------- ---------- ---------- -------- 
Perdita californica              ---------- ---------- ---------- -------- 
Acamptopoeum submetalicum        CCACCCTGAA ----GTTCGG CACCCTCATC CAGCAGGT 
Acamptopoeum priini              CCACCCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Callonychium mandibulare         CCACCCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Callonychium petuniae            ---------- ---------- ---------- -------- 
Protomelliturga turnerae         CCACGCGTAA ----GCCCGC CTCCTTATCC CCCTGCCT 
Anthemurgus passiflorae          CAACGCGGAA ----GCTCGG CAGCCTCATC CAGCAGGT 
Anthrenoides elioi               CAACGCGGAA ----ATTCGG GAGCATCAAC CAACAGGT 
Anthrenoides meridionalis        CAACGCGGAA ----GTTCGG CAGCCTCATC CAGCA-TC 
Anthrenoides pinhalensis         CAACGCGGAA ----GTTCGG CAACCTCATC CAGCAGGT 
Austropanurgus punctatus         ---------- ---------- ---------- -------- 
Cephalurgus anomalous            CAACGCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Cephalurgus sp.                  CAACGCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Heterosarus nannulus             CAGCGCAGAG ----TATAAC CATCTTCCTT CTA-AGAT 
Heterosarus neomexicanus         CAACGCGGAA ----GCTCGG CAGCCTCATC CAGCAGGT 
Heterosarus sp.                  ---------- ---------- ---------- -------- 
Liphanthus coquimbensis          CCCCGGGGAA TAAAGGCCAG AGGCCGCAAA CGTAGCGT 
Liphanthus micheneri             CAACGCGGAA ----GTTTGG CAGCCTCATC CAGCAGGT 
Metapsaenythia abdominalis       CAACGCGGAA ----GCTCGG CAGCCTCATC CAGCAGGT 
Parapsaenythia paspali           -GA-GCGGAA ----GTTC-C --ACCTC-T- CAACA--T 
Parapsaenythia puncticutis (     ---------- ---------- ---------- -------- 
Parapsaenythia serripes          CGACGCGGAA ----GTTTGG CAGCCTCATC CAGCAGGT 
Parasarus atacamensis            CGACGCGGAA ----GTTCGG CAACCTCATC CAGCAGGT 
Protandrena avulsa               ---------- ---------- ---------- -------- 
Protandrena cockerelli           ---------- ---------- ---------- -------- 
Protandrena evansi               ---------- ---------- ---------- -------- 
Protandrena mexicanorum          ---------- ---------- ---------- -------- 
Protandrena verbesinae           CAACGCGGAA ----GCTCGG CAGCCTCATC CAGCAGGT 
Psaenythia bergii                CAACGCGGAA ----GTTCGG CAGCCTCATC CAGCAG-T 
Psaenythia collaris              CGGCAAGTTA ----GTTCGG CAACCTCTTC CAACAGTC 
Pseudopanurgus fraterculus       CAACGCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Pseudopanurgus rugosus           ---------- ---------- ---------- -------- 
Pseudosarus virescens            CAACGCGGAA ----GTTCGG CA-CCTCATC CAGCAGGT 
Pterosarus andrenoides           ---------- ---------- ---------- -------- 
Pterosarus albitarsis            ---------- ---------- ---------- -------- 
Rhophitulus friesei              CAACGCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Rhophitulus flavitarsis          CAACCCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
Rhophitulus sp.                  CAACCCGGAA ----GTTCGG CAGCCTCATC CAGCAGGT 
 
 


