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Resumo

O Filo Platyhelminthes inclui todos os vermes achatados e contém quatro
Classes: Turbellaria, Menogenea, Trematoda e Cestoda. A primeira € composta
predominantemente por organismos de vida livre, a segunda por ectoparasitas e
as Classes Trematoda e Cestoda sdo compostas por endoparasitas obrigatorios.
Os cestddeos sao agentes etiologicos de algumas das principais doencas de
seres humanos e animais domésticos, apresentado complexos ciclos de vida que
abrangem, pelo menos, dois hospedeiros. Entre as suas adaptacbes ao
parasitismo, alguns cestdédeos da Subclasse Eucestoda apresentam repeticao
seriada dos 6rgédos reprodutivos (metamerismo) e a segmentacao externa destes
(proglotizacdo), apresentando, assim, uma enorme capacidade reprodutiva.
Porém, pouco se sabe dos aspectos moleculares envolvidos na biologia do
desenvolvimento desta estrutura corporal. O presente trabalho descreve as
relacbes evolutivas entre organismos endoparasitas do Filo Platyhelminthes
através de analise filogenémica, assim como a interrelagdo dos platelmintos com
demais representantes do Superfilo Lophotrochozoa. Por meio da comparagéo de
dados genbmicos, transcritdbmicos e inferéncia funcional, este trabalho descreve
um total de 34 proteinas associadas ao processo de proglotizacdo, conservadas
em platelmintos da Classe Cestoda. Entre estas proteinas, 12 estdo relacionadas
a processos de desenvolvimento, incluindo vias bem conhecidas como as vias de
sinalizacdo da wnt e do TGF-B/BMP. Adicionalmente, a identificacdo de 22
proteinas hipotéticas conservadas e a descricdo de seus dominios, adiciona
importantes alvos para o estudo da evolugcao deste processo de desenvolvimento

na Classe Cestoda.



Abstract

The Phylum Platyhelminthes includes all flatworms and contains four
classes: Turbellaria, Menogenea, Trematoda, and Cestoda. The first one is
predominantly composed of free-living organisms, the second by ectoparasites
and the Trematoda and Cestoda Classes are composed of obligatory
endoparasites. The cestodes are etiologic agents of some of the major diseases of
humans and domestic animals, and present complex life cycles that include at
least two hosts. Among its adaptations to parasitism, some cestodes of Eucestoda
Subclass have serial repetition of their reproductive organs (metamerism) and
external segmentation of these (proglottisation), thus presenting an enormous
reproductive capacity. However, little is known about the molecular aspects
involved in the biology of development of this kind of body structure. This work
describes the evolutionary relationships among endoparasite organisms from
Phylum Platyhelminthes through phylogenomic analysis, as well as the
interrelationship of flatworms with other species representing the Superphylum
Lophotrochozoa. Through genomic data comparison, transcriptomic analysis and
functional inference, this work describes a set of 34 proteins associated with the
proglottisation process, preserved in flatworms Class Cestoda. Among these
proteins, 12 are related to developmental processes, including well described
pathways as the Wnt and TGF-B / BMP signaling pathways. Additionally, the
identification of 22 conserved hypothetical proteins and the description of its
domains adds important targets for the study of the proglottisation evolution in the

Class Cestoda.
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1. INTRODUCAO

1.1. O FILO PLATYHELMINTHES
O Filo Platyhelminthes é composto por uma enorme diversidade de espécies
gue ocorrem em todos 0s mares, rios, lagos e em todas as massas continentais. O
Filo € constituido pelas Classes Turbellaria, Monogenea, Trematoda e Cestoda
(Figura 1). Com a simetria bilateral, auséncia de celoma e anus, estes animais

apresentam uma ampla variedade morfoldgica no que diz respeito ao comprimento,

organizacédo e presenca de 6rgaos (Scholz et al., 2009).

Turbellaria gj

Neodermata

soloebliqo sojseleq

Cestoda  mm——

Figura 1. Relagdes filogenéticas do Filo Phatyhelminthes. Rela¢des filogenéticas das classes do Filo
Platyhelminthes e subclasses da classe Cestoda. Classes de parasitos formam um grupo monofilético,
0 clado Neodermata (Hahn et al., 2014). Figuras provenientes do banco digital ©BIODIDAC
(http://biodidac.bio.uottawa.ca/index.htm).
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A Classe Turbellaria é composta principalmente por vermes de vida livre,
comumente encontrados em ambientes aquaticos. Muitas de suas espécies foram
inicialmente descritas como comensais e, posteriormente, algumas passaram a ser
descritas como parasitos (Rohde, 1994). Em todo caso, parece evidente a transicao
entre a vida livre, 0 comensalismo (com sua estreita associacao a outra espécie) e o

parasitismo nesta Classe ancestral.

As demais classes de platelmintos sdo compostas por parasitos obrigatérios
de vertebrados, que formam um grupo monofilético chamado Neodermata (Hahn et
al., 2014; Lockyer et al., 2003). Este clado é caracterizado por possuir um tegumento
secundario em suas formas larvais (Neoderme) que apresenta importantes
adaptacOes ao parasitismo e de defesa contra o hospedeiro, como: 0 aumento da
area de sua superficie (promovendo maior absor¢cdo de nutrientes), perda de cilios e
sua caracteristica sincicial (permitindo melhor difusdo de moléculas) (Dalton et al.,

2004).

A classe Monogenea é composta, principalmente, por ectoparasitas de
peixes teledsteos. Todos os organismos dessa Classe sdo dependentes de
ambientes aquaticos para o desenvolvimento de seus ovos e a distribuicdo de suas
larvas. Embora predominantemente ectoparasitas, casos de endoparasitismo ja
foram relatados para organismos da Classe que tendem a se refugiar de ambientes

hostis no interior de seus hospedeiros (Kearn, 1994).
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As Classes Trematoda e Cestoda s&8o compostas por organismos
endoparasitas de vertrebrados (Park et al., 2007). A Classe Trematoda ¢é dividida em
duas Subclasses: Aspidograstrea, constituida por aproximadamente 12 géneros e
menos de 100 espécies, e Digenea (Rohde, 2001). A Subclasse Digenea possui 0
maior numero de espécies de trematddeos (com cerca de 18.000 espécies), que
apresentam ciclos de vida mais complexos, constituidos por multiplos hospedeiros
(Olson et al., 2003). Neste grupo, estdo o0s agentes etioldgicos das principais
doencas causadas por trematdodeos, como a esquistossomose, causada por
espécies do género Schistossoma, que se estima causar entre 20.000-200.000
mortes de seres humanos por ano de acordo com a World Health Organization

(http://www.who.int/mediacentre/factsheets/fs115/en/).

A Classe Cestoda inclui endoparasitas de vertebrados e alguns oligoquetos
(Heyneman, 1996). Possuem ciclos de vida complexos e sdo 0s agentes etioldgicos
de algumas das principais doencas de seres humanos e animais domésticos. Mais
aspectos do parasitismo nessa Classe sao discutidos nas proximas sessoes.

1.2. PARASITOS CESTODEOS E O IMPACTO DAS CESTODIASES EM SAUDE
HUMANA EM NIVEL MUNDIAL

Platelmintos parasitas estdo entre os agentes infecciosos mais prevalentes
no mundo, acometendo, principalmente, seres humanos e animais domésticos de
paises em desenvolvimento. Ha mais de 1.000 espécies conhecidas de platelmintos,

a maioria parasita, e praticamente todas as espécies de vertebrados sdo suscetiveis

14


http://www.who.int/mediacentre/factsheets/fs115/en/

a infeccdo por pelo menos uma delas (http://www.earthlife.net/inverts/cestoda.html;
Olson et al. 2012).

As doencas causadas por parasitos da Classe Cestoda, cestodiases, estédo
entre as helmintiases mais prevalentes em todo o mundo. Em seres humanos,
apenas 0s casos relatados e estimados das cestodiases mais comuns ultrapassam

0s 200 milhdes (Tabela 1).

Tabela 1. Prevaléncia mundial de cestédeos na populacdo humana.

Espécie Casos Referéncia
Diphyllobothrium spp. 20 milhdes (Scholz et al., 2009)
Echinococcus spp. 4 milhdes (zhang et al., 2016)
Hymenolepis nana 75 milhdes (Muehlenbachs et al., 2015)
Taenia saginata 77 milhoes (Teklemariam & Debash, 2015)
Taenia solium 50 milhdes (Almeida et al., 2009)

Estima-se que as perdas globais determinadas pela hidatidose cistica,
causada pela forma larval da espécie Echinococcus granulosus, e pela cisticercose,
causada pela forma larval da T. solium em humanos, em termos de disability-
adjusted life years (DALYS), equivalem as das doencas tropicais negligenciadas mais
conhecidas, como a doenca de Chagas, a dengue e a tripanossomiase (Budke et al.,
20009).

Recentemente, a severidade e os danos causados por cestodiases, levou a
World Helth Oganization (http://www.who.int/en/) a incluir equinococoses e
cisticercose a lista de Doengas tropicais negligenciadas (Neglected tropical diseases:
http://www.who.int/neglected_diseases/diseases/en/). Essa lista de doencas foi
criada visando buscar apoio de organizagbes de todo o mundo para a busca de

tratamentos, controle e formas de erradicacdo destas cestodiases. Assim, estudos
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relacionados ao combate destas doencas, assim como elucidacdo de aspectos
biolégicos e de relacdo parasito-hospedeiro dos agentes etioldgicos tém sido
amplamente realizados (Gabriél et al., 2016; Lorenzatto et al., 2015; Sharma et al.,

2016).

1.3. ESTROBILIZACAO COMO UMA ADAPTACAO AO PARASITISMO

Os cestédeos sao endoparasitas obrigatorios e, portanto, apresentam caracteristicas
que confirmam sua dependéncia dos hospedeiros para se desenvolverem. Um
exemplo disso é a completa perda de 6rgaos do sistema digestivo, de forma que o
parasito obtém seus nutrientes através da absorcao destes do hospedeiro. Todos os
cestodeos possuem ao menos dois hospedeiros, embora Archigetes possam,
ocasionalmente, se desenvolver completamente em seu primeiro hospedeiro,
adicionando consideravel complexidade a seus ciclos de vida (Figura 2) (Littlewood,
2006). Para completarem seu ciclo, os cestddeos que, frequentemente, sobrevivem a
longos periodos de infeccdo, desenvolveram a capacidade de aumentar seu
potencial de reproducado através da repeticdo seriada dos seus Orgaos reprotudivos
e, em alguns casos, através de reproducdo assexuada com a producdo de cistos
(Littlewood, 2006).

A Subclasse Cestodaria € formada pelas Ordens Amphilinidea e
Gyrocotylidea. ApOs serem ingeridos por crustaceos, os anfilinideos atingem sua
fase larval e o desenvolvimento para a forma adulta se d4 somente através da
ingestao do crustaceo por um hospedeiro definitivo adequado (Littlewood, 2006). Em
contrapartida, as relacdbes com hospedeiros dos estdgios do ciclo de vida dos
girocotilideos ainda néo estéo elucidadas. Acredita-se que possuam um ciclo de vida

direto tendo um peixe como seu hospedeiro (Filo Chordata, Classe Chondrichthyes,
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Subclasse Holocephali), apesar de haver relatos do seu desenvolvimento no molusco

Mulinia edulis (Littlewood, 2006).

Desenvolvimento >>

Ovo Procestodeo Metacestodeo Adulto

‘ 'Ex. Spi

@ 1° hospedeiro 2° hospedeiro Hosp. def.
1° hospedeiro 2° hosp. H[ 3° hosp. Hosp. def.

Ex. Tae

Echino
1° hospedeiro Hosp. def.

Hospedeiro definitivo (Archigetes)

Figura 2. Representacdo esquematica dos diferentes tipos de ciclo de vida dos cestddeos.
Estdo indicadas as posicGes onde desenvolvem-se os principais estagios de vida em relacdo ao seu
hospedeiro. A multiplicacdo secundaria refere-se a multiplicacdo assexual ocorrida na proliferacdo do
metacestdide. O ciclo de vida do Archigetes iowensis (Caryophyllaeidae) pode ocorrer completamente
em um Unico hospedeiro, um anelideo Oligochaeta, o mesmo ocorre em outras espécies do género
Archigetes. Figura modificada de Littlewood 2006.

Na Subclasse Eucestoda, o ovo € um embrido hexacanto (oncosfera)
protegido por envoltérios ovulares (embriéforo) e, para eclodir, 0 embriéforo precisa
ser ingerido e digerido pelas enzimas do primeiro hospedeiro (Chervy, 2002). A
oncosfera deve romper o envoltério interno e penetrar na mucosa do hospedeiro pela
a acdo dos trés pares de ganchos (Chervy, 2002). A forma juvenil (metacestéide) se
desenvolve no(s) hospedeiro(s) intermediério(s), onde se mantém até que seja

ingerida pelo hospedeiro definitivo e atinja a forma adulta.
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Tetrafossate/acetabulate

lineages lineages
Subdivisao externa das proglotides (proglotizacao)
Repeticédo seriada dos 6rgaos reprodutivos (metamerizacéo)

Eucestoda

Figura 3. Representacdo dos passos evolutivos que resultaram na proglotizacéo.

O diagrama descreve os passos de segmentagdo interna (metamerizacéo) dos 6rgéos reprodutivos e
externa (proglotizagéo) da Subclasse Eucestoda (modificado de Olson et al. 2001). A direita esta a
representacdo de uma proglotide madura (adquirida do banco digital ©BIODIDAC), mostrando os
orgdos do sistema reprodutor feminino (magenta), masculino (azul) e o atrio genital.

Com excecdo das Ordens Caryiophylliodea e Spatheobothriidea, os
cestdodeos em seu estagio adulto possuem uma regido anterior (escolex), a partir da
qual crescem serialmente as proglétides (Figura 3)(Littlewood, 2006). Desse modo,
quanto mais distante do escélex, mais antiga € a proglotide. As proglétides da
maioria dos cestddeos sdo hermafroditas com um ou mais conjuntos de 06rgaos

reprodutivos masculinos e femininos (Figura 3)(Littlewood, 2006).
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Como descrita na Figura 3, a evolucdo da proglotizacdo na Subclasse
Eucestoda foi decorrente da condicdo plesiomérfica na Ordem Caryophylliodea e
derivou de forma que a metamerizacao, repeticdo seriada dos 6gaos reprodutivos, e
a segmentacdo externa, gerando a proglotizacdo, foram eventos evolutivos
independentes. Organismos que apresentam ambos o0s processos de metamerismo
e proglotizacdo sdo chamados estrobilizados. Ambos 0s processos apresentam
potenciais vantagens adaptativas, tal como o aumento da fertilidadeidade gerado
pela metamerizacao (Olson et al., 2001). Ja a proglotizacdo promove um aumento da
fecundidade, podendo permitir que a fertilizacdo ocorra em diferentes regides do
ambiente em que o parasito se encontra (como o intestino), através de fertilizacédo

cruzada.

Do ponto de vista da diversidade de espécies conhecidas, poucas linhagens
sdo conhecidas para as Ordens Caryophylliodea e Spathebothriidea, em
contrapartida, mais de 600 géneros de organismos estrobilizados ja foram descritos
(Olson et al.,, 2001). Esses dados sugerem uma forte vantagem adaptativa da
proglotizagdo. Além disso, tanto o aumento da complexidade dos ciclos de vida
quanto o numero de hospedeiros, considerando a simplicidade observada para a
Ordem Caryophylliodea (Figura 2), pode nos levar a presumir que a metamerizagéo e
proglotizacdo estdo intimamente ligadas a evolucdo dos ciclos de vida dos vermes,

envolvendo diferentes nimeros de hospedeiros vertrebrados.
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1.4. GENOMAS DE CESTODEOS E EVOLUCAO MOLECULAR

As relacBes filogenéticas considerando diferentes genes marcadores do
desenvolvimento do Filo Platyhelminthes tém sido amplamente discutidas por
décadas (Littlewood, 1999; Olson & Tkach, 2005; Thompson, 2008; Zarowiecki &
Berriman, 2015). Por meio destas andlises estabeleceram-se as principais relacées
do Filo Platyhelminthes, como a definicdo de quatro Classes e a monofilia das
Classes platelmintos parasitas formando o Clado Neodermata. Porém, mantiveram-
se duvidas com relacao as interrelacées do Clado Neodermata, variando conforme o
conjunto de marcadores utilizados para a analise filogenética (Littlewood et al.,

2001).

Apenas nos Uultimos anos, os dados gendmicos comecaram a ser
considerados para as analises evolutivas destes organismos. De fato, poucos dados
gendmicos de platelmintos estéo atualmente disponiveis. No entanto, somente com a
utilizacdo de dados gendmicos em larga escala, algumas questdes referentes a
biologia molecular destes parasitos passaram a ser elucidadas. Estudos nesse
sentido incluem a andlise genémica comparativa considerando quatro genomas de
espécies pertencentes a Classe Cestoda que foca em adaptacdes ao parasitismo
exclusivas dessa Classe (Tsai et al., 2013). Neste estudo, sdo descritas perdas de
genes e vias metabdlicas ubiquas em outros animais, e a associacdo dessa
simplificacdo metabdlica ao parasitismo, além da identificacdo de possiveis alvos

para o desenvolvimento de farmacos anti-helminticos.
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Em sequéncia, um estudo considerando todas as Classes do Filo
Platyhelminthes, incluindo trés genomas de cestddeos, trés genomas de trematdédeos
e um genoma de cada uma das outras Classes (dados gendmicos né&o
disponibilizados) esclareceu as relacdes evolutivas do Clado Neodermata através de
uma analise filogenémica (Hahn et al., 2014). Esse trabalho descreve a Classe
Monogenea como basal aos Trematoteos e Cestddeos, sendo, assim, o
ectoparasitismo plesiomorfico dentro do Clado Neodermata. Além disso, a perda de
vias de biossintese de acidos graxos funcionais e a auséncia de peroxissomos foram

sugeridas.

Adicionalmente, uma analise de genémica comparativa das Classes Cestoda
(cinco genomas), Trematoda (quatro genomas) e Turbellaria (um genoma néo
publicado) descreve a perda dos sistemas de variacdo antigénica de superficie dos
helmintos parasitas e o0 desenvolvimento de conjuntos de proteinas
imunorregulatérias capazes de suprimir a resposta imunolégica do hospedeiro
durante os longos periodos de infeccdo (Zarowiecki & Berriman, 2015). Além disso,
reforca-se e amplia-se a descricdo de perdas de vias metabdlicas em platelmintos

endoparasitas.

Assim, muitas descricdes do metabolismo e adaptacdes dos platelmintos ao
parasitismo tém sido realizadas através da utilizacdo de dados gendémicos. Uma das
conclusdes a que chegaram indica que a regressao morfoldgica e a simplificacdo, em
alguns aspectos, do metabolismo nas classes Trematoda e Cestoda, se deve,

possivelmente, a reducdo dos genomas dessas espécies parasitas (Zarowiecki &
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Berriman, 2015). A simplificacdo do metabolismo nestas espécies, porém, também
foi descrita como uma adaptacdo importante para a evolugcdo de organismos

metameéricos e segmentados (Couso, 2009).
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1.5. JUSTIFICATIVAS

Cestédeos que infectam o homem e animais domésticos sdo alvos de
investigacdo cientifica em todo o mundo, com énfase na busca de formas mais
eficientes de prevencédo, diagnostico e tratamento das enfermidades causadas por
suas formas larvais (Lorenzatto et al., 2015; Gabriél et al., 2016; Sharma et al.,
2016). Porém, apesar dos resultados das pesquisas e da implementacdo de
programas de controle epidemiolégico em diversos paises, os esfor¢cos visando a
erradicacdo de cestodiases, como a cisticercose e a hidatidose cistica, tém
apresentado resultados bastante limitados (Coral-Almeida et al., 2015; Cucher et al.,
2016). O insucesso de programas de prevencdo, controle e erradicacdo de
cestodiases deve-se em grande parte a escassez de conhecimentos sobre a biologia
do desenvolvimento destes parasitos, sobre aspectos moleculares das interacdes
parasito-hospedeiro e sobre a influéncia destes fatores sobre a proliferacdo e, por
consequéncia, a capacidade reprodutiva e dinamica de transmisséo do parasito entre
seus hospedeiros. Nesse contexto, este trabalho visa investigar as relacdes
evolutivas entre organismos do Filo Platyhelminthes e identificar diferencas entre os
genomas de platelmintos endoparasitas que apresentam ou ndo o0 processo de
proglotizacdo, gerando uma estrutura corporal intimamente ligada ao aumento da
capacidade reprodutiva. Do ponto de vista de pesquisa basica, este estudo se
propde a identificar genes relacionados a esse processo de desenvolvimento,

verificando se ha eventos de selecéo positiva atuando sobre estes genes.
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Do ponto de vista de potenciais aplicacdes, os resultados a serem gerados
disponibilizardo novos genes-alvo para estudos funcionais, na tentativa de melhor
elucidar a biologia do desenvolvimento destes parasitos, que poderao ser utilizados

para o desenvolvimento de drogas anti-helminticas mais eficientes.
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2. OBJETIVOS

2.1.

OBJETIVO GERAL

O objetivo geral deste trabalho foi realizar a descricdo das relacdes

evolutivas entre organismos do Filo Platyhelminthes e a identificacdo de genes

associados ao processo de estrobilizacéo de platelmintos da Classe Cestoda.

2.2.

OBJETIVOS ESPECIFICOS

Realizar uma andlise evolutiva utilizando dados gendémicos (filogendmica)
para 0 estabelecimento das relacdes filogenéticas no Filo

Platyhelminthes.

Identificar genes associados ao processo de proglotizacdo, através da
comparacao de dados gendmicos, enriquecimento funcional e dados de

transcricao.

Avaliar os processos evolutivos atuantes nas proteinas relacionadas a

proglotizacao.
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3. CAPITULO | — PHYLOGENOMIC ANALYSIS OF FLATWORM
ENDOPARASITES AND SEARCH FOR DEVELOPMENT-RELATED AND

EVOLUTIONARILY CONSERVED PROTEINS IN CESTODES

3.1. APRESENTACAO

O manuscrito que constitui esta secdo foi elaborado conforme o formato
exigido para submissdo a revista Development Genes and Evolution
(http://link.springer.com/journal/427). Todos o0s experimentos descritos no
manuscrito, assim como a sua redacao, foram realizados pela aluna Gabriela Prado
Paludo, sendo os demais autores responsaveis pela sua orientacdo. Os scripts
utilizados neste trabalho e todo o material suplementar (Supplementary Files)

associado a ele estdo disponiveis nos Apéndices de 1 a 22.
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ABSTRACT

The Phylum Platyhelminthes includes all flatworms and comprehends four
Classes: Turbellaria, Monogenea, Trematoda, and Cestoda. Among flatworms,
monogeneans, trematodes and cestodes are exclusively parasites, while most
turbelarians are free-living organisms. Some interesting aspects are evident in the
evolution of parasitic plathyhelminths, as the increase of their progeny number
through an enormous reproductive capacity. The Eucestoda Subclass has
increased fecundity through serial repetition of their reproductive organs
(proglottisation). However, the development mechanism leading to this body
organization is still unknown. The main objective of this work was to understand
the evolutionary relationships among segmented and non-segmented species
from the Phylum Platyhelminthes and identify proteins related to the proglottisation
process. The 10 sequenced and annotated genomes from parasitic platyhelminth
species available in public databanks were included in this study, being 5 of them
from segmented species and 5 from non-segmented ones. A phylogenomic
analysis was performed in order to establish their evolutionary relationships, also
including genomes from 6 nematodes (non-segmented helminths), one annelid
(segmented deuterostome), and one mollusk (non-segmented deuterostome) as
outgroups. Comparative genomics associated with expression data were used to
select 12 developmental proteins conserved in proglottised species. The rates of
synonymous and nonsynonymous substitutions were used to investigate the
molecular evolution of each protein in lophotrocozoans. Thus, this work presents a

study of the evolutionary relationships among species of flatworms and highlights
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a set of evolutionary conserved proteins of cestodes as possible regulators of this

adaptive morphologic process, describing a set of targets for further researches.

Key words: Cestode development, Developmental proteins, Proglottisation,

Segmentation, Phylogenomics
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INTRODUCTION

The Phylum Platyhelminthes (flatworms) is comprised of an enourmous
diversity of species, most of them parasites (Scholz et al. 2009). This Phylum
comprehends four Classes, namely Turbellaria (planarians), Trematoda (the

flukes), Monogea, and Cestoda (tapeworm).

Parasitic flatworms form a monophyletic group known as Neodermata,
including the tapeworms, flukes and Monogea, which share a common ancestor
(Lockyer et al. 2003). Neodermata clade constitutes one of the three largest
groups of metazoan parasites of vertebrates (the others being the nematodes and
arthropods) and includes many species of medical and veterinary importance
(Koziol et al. 2016). Tapeworms are obligate internal parasites of vertebrates that
display a wide range of body forms, life histories, and host associations (Olson et
al. 2001). Some species (e.g., those from genus Echinococcus, Taenia and
Diphyllobothrium) are etiological agents of major diseases in human beings and
domesticated animals and cause morbidity and mortality in humans and domestic
livestock, with significant economic and public health impacts (Gabriél et al. 2016;
Kinkar et al. 2016). These parasites are now receiving considerable attention from
biologists in a variety of fields, from molecular aspects of host-parasite association
to epidemiology and distribution (Scholz et al. 2009; Lorenzatto et al. 2012; Hahn

et al. 2014; Coral-Almeida et al. 2015).

Among the adaptations to parasitism, each Class possesses its own fitness
strategy. The tapeworms’ adaptations to their complex life cycles involve the

increase of their progeny number through an enormous reproductive capacity.
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The Eucestoda Subclass has increased fecundity through serial repetition of their
reproductive organs (proglottisation) (Olson et al. 2001). The proglottisation is a
kind of segmentation that leads to excision of zooids and its high number of
repetitions is one way to promote cross-fertilization, further increasing the adaptive
success of this body structure (Olson et al. 2001; Couso 2009). However, the

development mechanism leading to this body organization is still unknown.

Here, we have investigated the evolutionary relationships among species of
flatworms and identified genes potential related to the proglottisation development.
Furthermore, domain and molecular evolution analysis of target proteins link them

as possible regulators of this adaptive morphologic process.
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RESULTS

Putative proglottisation-related proteins identification

Considering all sequenced and annotated genomes available in the
databanks, five species belonging to the flukes (not proglottised neodermatan) and
five species of tapeworms (proglottised neodermatan) were included in this study.
Additionally, genomes of six nematodes (not segmented helminths), one annelid
(segmented deuterostome), and one mollusk (not segmented deuterostome) were
included as outgroups. The search for orthologous shared by these organisms

generates 11,300 orthologous groups.

In order to find proteins possibly related to the proglottisation process,
orthologous sequences were grouped according to the representation of flukes or
by the representation of tapeworms, see Fig 1 A-B. Thus, the number of
orthologous groups represented by all flukes was 2,809 and by all tapeworms was
3,365. Whereas essential proteins for proglottisation process have orthologues in
all proglottised organisms, but may lack in not proglottised, orthologous groups
were selected to be present in all tapeworms and absent in at last one fluke,

resulting in 910 tapeworms conserved orthologous groups (Fig 1C).

32



" Flukes

Biological process

Biological phase | 2

L

§’ Cell killing | 2

3 :

g Rhythmic process | 3

§ Behavior || 8
Growth

Reproduction
Reproductive process
Multi-organism process
Immune system process
Biological adhesion

Locomotion

11409 "y

Multicellular organismal process

Cellular component organization or biogenesis
Developmental process

Response to stimulus

Signaling

Tapeworms
(6864) Localization

(6985)
Biological regulation

Single-organism process

Metabolic process

All flukes All tapeworms

Fig 1. Venn diagrams of flatworm orthologous and functional enrichment. (A) Venn diagram
showing orthologous groups shared among the five fluke species: Clonorchis sinensis,
Opisthorchis viverrini, Schistosoma haemmatobium, Schistosoma japonicum, and Schistosoma
mansoni. (B) Venn diagram showing orthologous groups shared among the five tapeworm species:
Echinococcus granulosus, Echinococcus multilocularis, Hymenolepis microstoma, Mesocestoides
corti, and Taenia solium. (C) Venn diagram showing orthologous groups shared between the sets
of proteins from flukes and tapeworms, including their subsets of proteins present in all species of
each Class. (D) Biological processes performed by the 910 proteins present in all tapeworms and
absent in at least one fluke.

As the proglottisation is a developmental process, we performed a
functional enrichment of the tapeworms conserved orthologous groups. Among
biological processes mediated by these orthologous (Fig 1D) were selected 152
orthologous groups related to the developmental process. Their molecular
functions and the cellular components are showed in Supplementary File 1.

Furthermore, considering that the proglottisation is a process that occurs only in

33

468

485



the adult stage of tapeworms life, we select only proteins up or down regulated in
adult in relation to the larval stage of tapeworms (Table 1), resulting in 12 selected

proteins.

Table 1. Putative proglottisation-related proteins. The orthologous presence in each species is
highlighted (gray). Protein regulation analysis in larva X adult stages is represented by: UP for up-
regulated protein, DOWN for down-regulated protein or ND for non-difference of regulation. Orthologous
without expression analysis are represented by 'X'.

Platyhelminthes Annelida  Mollusca Nematoda
Trematoda Cestoda

> g

& ©
o o &
S A

AP O A R S 2 & € o &
&5 & ¢ &(\ ((\%(\6 Q@Q\} ((\‘3{80 6@(? cpg.- 60@(“ S d@- @Q,b& @@Q'b ¢ ‘b\\é Cp&\l < O\q\\ & ((966
[ - - - 2 2 i S X~ v O O R O o A
Bone morphogenetic protein 2 x DOWN ND ND X
Cyclin-g-associated kinase x x x ND x UP ND ND X X
Groucho protein X ND x X UP ND ND X X X X X
Homeobox protein Hox Bda x DOWN ND ND X
Lim homeobox protein lhx1 X UP ND ND X
Membrane-associated guanylate kinase protein 2 X UP ND ND X
Serine:threonine protein kinase mark2 X UP ND ND X X X X XX
Atrial natriuretic peptide receptor 1 X ND x DOWN ND ND X X
RNA binding motif single stranded interacting X UP ND ND X X
Serine:threonine protein kinase X ND UP ND X X X
Mothers against decapentaplegic homolog 4-like ND x UP ND ND X X X X XX
Pangolin x DOWN ND ND X x

! S. haematobium expressed sequence tag libraries, ftp://ftp.sanger.ac.uk/pub4/pathogens/Schistosoma/mansoni;
2 S. mansoni RNA-seq data from ArrayExpress under accession number E-MTAB-451;

% E. multilocularis RNA-seq data from ArrayExpress under accession humber E-ERAD-50;

4 H.microstoma RNA-seq data from ArrayExpress under accession number E-ERAD-56.

5M. corti RNA-seq data (Basika et al. unpublished data)

To evaluate the orthology of the selected groups, a domain analysis was
performed (Fig 2). All the proteins in each orthologous group showed the same
domains' profile. The BMP-2 (bone morphogenetic protein 2) proteins have the
transforming growth factor-beta C-terminal domain (IPR001839); the GAK (cyclin-
g-associated kinase) proteins have the ser/thr protein kinase (IPR002290), C2
domain (IPR000008), tensin phosphatase (IPR029023), and DnaJ (IPR001623)
domains; the groucho proteins have the groucho/TLE N-terminal Q-rich
(IPR0O05617), WDA40-repeat-containing (IPR017986), and WD40 repeat
(IPR001680) domains; Hox B4a (homeobox protein Hox B4a) proteins have the
homeobox (IPR020479) protozoans domain; LHX1 (lim homeobox protein lhx1)
proteins have the LIM-type zinc finger (IPR001781) and homeobox (IPR001356)
domains; MAGI2 (membrane-associated guanilate kinase 2) proteins have the
PDZ (IPR001478) domain; Mark2 proteins have the ser/thr protein kinase
(IPR002290), ubiquitin-associated (IPR015940), and C-terminal KA1/Ssp2
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(IPR028375) domains; NPR1 (atrial natriuretic peptide receptor 1) proteins have
the ser/thr protein kinase (IPR001245), Haem NO binding associated
(IPRO11645), and adenylyl cyclase class-3/4/guanylyl cyclase (IPR001054)
domains; RBMS (RNA binding motif single stranded interacting) proteins have the
RNA recognition motif (IPRO00504) domain; Ser:Thr protein kinase
(serine:threonine protein kinase) proteins have the catalytic ser/thr/dual specificity
protein kinase (IPR002290) and ubiquitin-associated (IPR015940) domains;
SMAD4 (mothers against decapentaplegic homolog 4 like) proteins have the Dw
arfin-type MAD homology (IPR003619) and SMAD/FHA (IPR008984) domains;
and TCF/LCF (pangolin J) proteins have the high mobility group box (IPR009071)

domain.
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Fig 2. Domain profiles of putative
proglottisation-related proteins.
Representation of domains shared by all
tapeworms orthologous of (A) bone
morphogenetic protein 2, (B) cyclin-g-
associated kinase, (C) groucho protein,
(D) homeobox protein Hox B4a, (E) lim
homeobox protein lhx1, (F) membrane-
associated guanilate kinase, (G) Mark2
protein, (H) atrial natriuretic peptide
receptor 1, (I) RNA binding motif single

stranded interacting  protein, (J)
serine:threonine protein  kinase, (K)
mothers against decapentaplegic

homolog 4 like, and (L) pangolin J
protein.
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Phylogenomic and phylogenetic analyses

Using the 18 selected genomes (protostome) of this study, we investigated
the evolutionary relationships among species of flatworms through phylogenomic
analysis. The orthology search for the protostome data set identified 11,300
orthologous groups, out of which 285 passed the selection criteria (see Materials
and Methods section). The individual alignments for each selected gene were
concatenated in a supermatrix for the subsequent phylogenomic analysis. Within
the flatworms, two monophyletic groups of the endoparasitic flukes and tapeworms
were highly supported in the analysis (Fig 3). With respect to protostome
relationships, the phylogenomic tree obtained is in agreement with previously
published results and recovers the monophyly of Protostome, Lophotrochozoa,
Platyhelminthes, Cestoda and Trematoda with high statistical support (Bernt et al.

2013; Hahn et al. 2014).

The phylogenetic analysis of the orthologous groups of the putative
proglottisation-related proteins was performed in order to identify the evolutive
history of each protein (Supplementary files 2-13). In all analyzes, the cestodes
are grouped into a monophyletic branch. As observed in the phylogenomic
analysis, the species from Echinococccus genus form a monophyletic group and
are most closely related to Taenia solium in all proteins analized, with the
exception of SMAD 4 where the branches of these three species are low
supported. For the other two tapeworms species, Hymenolepis microstoma and
Mesocestoides corti, was observed a variation of their positions in relation to the

species already mentioned in the pyhlogenetic trees. The H. microstoma is closer
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Fig 3. Platyhelminthes evolutionary relationships.

The phylogenomic tree (left) was built by MrBayes software with VT+I+G evolutive model for
1,688,000 generations with a set of 285 orthologous shared by all species. The numbers at the
branches stand for Bayesian posterior probability values. The total numbers of predicted proteins
for each species genome are showed (right) and the tapeworms data are highlighted by grey.

Analysis of positive selection in proglottisation-related genes

Through the analysis of the rates of nonsynonymous versus synonymous

substitutions, we were able to identify if positive selection was acting on the

proglottisation-related genes. When submitted to positive selection, there is an

increase in the amino acid variability that provides adaptative advantage. Thereby,
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we used the CODEML package of PAML to detect positive selection acting on the
proglottisation-related proteins previously identified. All codon sequences were
aligned and for each data set was selected the best phylogenetic tree previously
estimated. Thus, the results revealed that none of the proteins is under positive

selection (Supplementary file 14).

It has been described that the presence of signatures of positive selection
in evolutionarily new proteins may be responsible for the phenotypic diversity of
specific developmental processes, such as brain development, sexual
development and the tooth development of mammals (Zhang et al. 2011; Bohne et
al. 2013; Machado et al. 2016). In contrast, proteins related to constitutional
processes, as the proglottisation for these species of tapeworm, tend to have less
positive selection that other proteins (Dall’Olio et al. 2012). Our results showed
that these proteins are not suffering pressure that favors higher variation in its

sequence in the domains regions.
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DiscussION

Tapeworms are obligatory parasitic flatworms and, therefore, present a
wide range of morphological and functional adaptations to their life style. A
strategy to improve their fitness is the repetition of a multi-segmented body
resulting in a huge capacity of reproduction. To better understand the
developmental process that lead these organisms to segment their bodies in
proglottides, we conducted comprehensive evolutionary and comparative analyses

of organisms with proglottisation and others without this kind of segmentation.
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Fig 4. Simplified metabolic scheme of predicted pathways performed by the putative
proglottisation-related proteins. Proteins functions/metabolic pathways are showed in colors,
white boxes represent physical interaction of proteins.

In this work, we have performed the most extensive phylogenomic analysis
of the Neodermata clade up to date, when considering the number of
endoparasitic species included (Hahn et al. 2014; Egger et al. 2015). Evolutionary

analysis (Fig 3) indicated that Cestoda and Trematoda Classes are sister groups.
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Additionally, there was a separation between flatworms and the other
Lophotrochozoa species, including the annelid Helobdella robusta, which shows
external kind of segmentation. Thus, phylogenomic results, in association with the
phylogenetic analysis of proglottisation-related proteins retake the idea that the
proglottisation and external segmentation were independent evolutionary events

(Olson et al. 2001).

Through functional analysis of the putative proglottisattion-related proteins,
we could establish a link among them and their metabolic pathways (Fig 4).
Among the identified metabolic pathways/functions, we mentioned some of the

main pathways of developmental biology studies.

Wnt signaling pathway

Wnt pathway ligands are secreted glycoproteins containing a conserved
sequence of cysteine residues. Wnt signalling is involved in a diverse range of
cellular interactions throughout development, including regeneration (Broun 2005;
Bastakoty and Young 2016), embryo segmentation (Dunty et al. 2007; Bolognesi

et al. 2008), and axial patterning (Lin and Pearson 2014; Wei et al. 2016).

The discovery that canonical Wnt/B-catenin signalling is responsible for
regulating head/tail specification in planarian regeneration highlighted their
importance in flatworm (Phylum Platyhelminthes) development (Lin and Pearson
2014). A recent study showed that, although flatworms have a highly reduced and
dispersed complement that includes orthologous of only five subfamilies (Wntl,
wnt2, Wnt4, Wnt5 and Wntll) and fewer paralogs in parasitic flatworms (5-6)

than in planarians (9), all major signalling components are identified, including
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antagonists and receptors, and key binding domains are intact, indicating that the
canonical (Wnt/B-catenin) and non-canonical (planar cell polarity and Wnt/Ca2+)

pathways are functional (Riddiford and Olson 2011).

In fact, it was demonstrated posterior expression of specific Wnt factors
during larval metamorphosis and showed that scolex formation is preceded by
localized expression of Wnt inhibitors (Koziol et al. 2016). In this way, the
identification of 3 signalling componentes (Groucho, Mark2 and PangolinJd) in this
work suggests that the Wnt signaling is regulating the cestodes proglottisation

and, therefore, is active during adult metamorphosis.

Transforming growth factor-B / bone morphogenetic protein signaling

The transforming growth factor-g (TGF-B) ligands are composed of a carboxy-
terminal signaling domain and an amino-terminal propeptide domain that is
cleaved before ligand release (Constam 2014). Two major clades of ligands are
generally recognized: the TGF-B sensu stricto/TGF-( related (e.g., Activins, Leftys,
and GDF8s) and bone morphogenetic protein (BMP) related (e.g., BMPs and

Nodals) (Matus et al. 2008).

The TGF-B family of polypeptide growth factors regulates a wide variety of
biological processes such as cell division, differentiation, adhesion, migration, and
apoptosis in metazoan organisms (Zavala-Gongora et al. 2006). Signaling is
initiated by binding of the cytokines to cell surface associated TGF-B receptors,
which consist of two transmembrane serine/threonine kinases called the type | and
the type Il receptor (Richards and Degnan 2009). Once complexed with its ligand,

the type Il receptor phosphorylates and activates the type | receptor at the GS
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domain, which is located in the type | receptor’s intracellular region. The type |
receptors activated recruit and phosphorylate the receptor-regulated Smads (R-
Smads; Smadl/5, Smad2/3) that form multisubunit complexes with common
partner Smads (Co-Smads; Smad4) before entering the nucleus to regulate gene

activity.

Smad family proteins are central components of TGF-B/BMP signaling
pathways in metazoans, and regulate key developmental processes, such as body
axis formation or regeneration (Epping and Brehm 2011). In this way, studies with
the Smad4 from E. granulosus showed that the protein is expressed in the larval
stages and exhibited the highest transcript levels in activated protoscoleces (pre-
adult). The Smad4 and some receptor-regulated Smads proteins were co-localized
in the sub-tegumental and tegumental layer of the parasite, suggesting that
Smad4 may take part in critical biological processes, including echinococcal

growth, development, and parasite-host interaction (Zhang et al. 2014).

Transcription factors

The LIM domain is a cysteine-histidine rich, zinc-coordinating domain,
consisting of two tandemly repeat zinc fingers. The LIM homeodomain genes
present two tandemly repeat LIM domain fused to a conserved homeodomain, as
the LHX1 (Bach 2000). Considering its importance in developmental pathways, it
was demonstrated that the LHX1 expression is dependent on the presence of
Smad4 in the mouse epiblast and marks the entire definitive endoderm lineage,
the anterior mesendoderm, and midline progenitors (Costello et al. 2015).

Furthermore, the same work uses transcriptional profiing and ChlP-seq
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(chromatin immunoprecipitation followed by high-throughput sequencing)
experiments to identify Lhx1 target genes, including numerous anterior definitive

endoderm markers and components of the Wnt signaling pathway.

Homeobox genes are high-level transcription factors implicated in the
patterning of body plans in animals. Across parasitic flatworms, the number of
homeobox genes is extensively reduced and most of their functions are still
unknown. Thus, the LHX1 identification as a putative proglottisation-related protein
is important information about the Homeobox Transcription Factors acting on

parasitic flatworms.
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MATERIALS AND METHODS

Orthologous groups identification

Considering all the sequenced and annotated genomes available in the
databanks, the endoparasitic flatworms were represented by 10 species, five
genomes from Cestoda Class: Echinococcus granulosus (Tsai et al. 2013),
Echinococcus multilocularis (Tsai et al. 2013), Hymenolepis microstoma (Tsai et
al. 2013), Mesocestoides corti, and Taenia solium (Tsai et al. 2013); and five
genomes from Trematoda Class: Clonorchis sinensis (Wang et al. 2011),
Schistosoma haematobium (Young et al. 2012), Schistosoma japonicum (Zhou et
al. 2009), Schistosoma mansoni (Protasio et al. 2012), and Opisthorchis viverrini
(Young et al. 2014). Additionally, the genomes of six nematodes were included as
outgroups: Caenorhabditis elegans (C. elegans Sequencing Consortium 1998),
Globodera pallida (Cotton et al. 2014), Haemonchus contortus, Onchocerca
volvulus, Strongyloides ratti (Hunt et al. 2016), and Trichuris muris (Hunt et al.
2016); one annelid: Helobdella robusta (Simakov et al. 2012); and one mollusk:
Lollita gigantean (Simakov et al. 2012). Detailed information about these genomes
is described in Supplementary File 15. The OrthoMCL v2.0.8 (Li et al. 2003) was
used with the default parameters to identify the orthologs and paralogs among the

complete proteomes of all 18 studied organisms.

Search for target proteins

The first search step was performed using Python scripts, in which orthologous

were grouped according to organisms to which they belong. Firstly, the selected
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orthologous groups were functionally enriched and categorized based on the
BLAST sequence homologies and gene ontology (GO) annotations using the
Blast2GO software (Conesa and Gotz 2008) (Supplementary File 16). The protein
regulation in different life stages of the organisms was analyzed using available
data for: E. multilocularis (E-ERAD-50 ArrayExpress accession number), H.
microstoma (E-ERAD-56 ArrayExpress accession number), M. corti (Basika et al.
unpublished data), S. haematobium (expressed sequence tag libraries,
ftp://ftp.sanger.ac.uk/pub4/pathogens/Schistosoma/mansoni), and S. mansoni (E-

MTAB-451 ArrayExpress accession number).

Phylogenomic analyses

A Python script was developed to select from OrthoMCL output only
orthologous group sequences represented by all 18 organisms and, if necessary,
select only the longest sequence for each organism. The multi-FASTA ortholog
files of each protein sequence were used as input for the multiple alignments using
CLUSTAL omega algorithm (Sievers and Higgins 2014) with the default
parameters. Subsequently, the SCaFos software (Roure et al. 2007) was used to
allow the gene concatenation of 285 alignment files. The selection of supermatrix
best-fit model of protein evolution was performed by ProtTest 3 (Darriba et al.
2011). A bayesian tree was constructed using MrBayes v3.2.2 (Ronquist et al.
2012). MrBayes was run using VT+I+G evolutive model for 1,688,000 generations
with two runs and four chains in parallel, sampled every 100 generations and with

a burn-in of 25%.
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Putative proglottisation-related protein analysis

To improve the number of orthologous sequences, we performed searches
using blastp in the non-redundant database of NCBI-Genbank, and phmmer tool of
HMMER in the UniProtKB database (Supplementary File 17). Only sequences with
identity and coverage above 30% and 70%, respectively, were selected. For
functional domain annotation of all orthologous proteins, we employed
InterProScan 5 version 57.0 (Jones et al. 2014), which uses a consortium of
eleven protein domain databases (PROSITE, HAMP, Pfam, PRINTS, ProDom,
SMART, TIGRFAMs, PIRSF, SUPERFAMILY, CATH-Gene3D, and PANTHER).
Only proteins containing the same functional domains profile were considered
orthologous. The multiple alignments of proteins and CDSs were peformed by
CLUSTAL Omega guided by external HMM (hidden Markov model), and two
variants of PRANK (Loytynoja and Goldman 2010) based on an amino acid model
(PRANKAaa) or an empirical codon model (PRANKc). The nucleotide alignments
were obtained using PAL2NAL (Suyama et al. 2006) tool. Finally, we performed

manual edition and removal of low aligned regions (Supplementary File 17).

The best orthologous alignments for the proteins and nucleotides were
subsequently submitted to the phylogenetic analysis (Supplementary File 18). The
selection of best-fit model of protein and nucleotide evolution was performed by
MEGA 7 (Kumar et al. 2016) software. The orthologous files were submitted to
phylogenetic analysis using distance and probabilistic methods implemented by
MEGA 7 and bayesian method implemented by MrBayes. In relation to the

distance methods, the neighbor-joining with pairwise deletion of gaps were applied
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to the datasets. The p-distance and poisson models were used for the proteins
sequences, and p-distance and Jukes-Cantor models for the nucleotides
sequences. The probabilistic method was applied using maximum likelihood with
pairwise deletion of gaps. The bootstrap test of phylogeny was performed using
2,000 repetitions for all analyses. Bayesian method was sampled every 100
generations, with two runs and four chains in parallel and a burn-in of 25%. The
TreeView program (Page 2002) was used to visualize and edit the resulting
phylogenies. Furthermore, to detect orthologous codons under selective pressure,
the site-specific model analysis using nested models M0, M1a, M2a, M3, M7 and
M8 was implemented in the codeml program in PAML software. For all models, a
Bayes empirical Bayes (BEB) approach was employed to detect codons with a

posterior probability >90% of being under selection (Murrell et al. 2012).
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4. CAPITILO Il — IDENTIFICACAO DE PROTEINAS HIPOTETICAS
POSSIVELMENTE RELACIONADAS  AO PROCESSO DE

PROGLOTIZACAO

4.1. APRESENTACAO

O Capitulo Il tem como objetivo relacionar proteinas hipotéticas ao processo
de proglotizacdo, através da comparacdo de dados genbdmicos, enriquecimento
funcional e dados de transcricdo. O presente capitulo esta estruturado em sessfes
de “Materiais e Métodos” e “Resultados”, e apresenta a identificacdo de 22 proteinas
hipotéticas conservadas em cestddeos possivelmente relacionadas a proglotizacéo.

Os scripts utilizados neste trabalho estédo disponiveis nos Apéndices 1 e 2.
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4.2. MATERIAIS E METODOS

4.2.1. Identificacdo dos grupos de proteinas ortélogas

Os genomas utilizados neste estudo estdo descritos no Apéndice 18. A
identificacdo dos grupos de ortologos foi realizada através da utilizacdo do software
OrthoMCL v2.0.8, conforme descrito na sessédo “Orthologous groups identification”

dos “Materials and methods” do manuscrito apresentado no Capitulo I.

4.2.2. Associagao de proteinas ao processo de proglotizacéo

Com o intuito de relacionar proteinas evolutivamente conservadas em
cestodeos ao processo de proglotizacdo, foram utilizados scripts em Python
(Apéndice 2) para selecionar proteinas ortélogas presentes em todas as espécies de
cestddeos analisadas e ausentes em, pelo menos, uma das espécies de
trematddeos, conforme descrito na sessao “Search for target proteins” dos “Materials

and methods” do manuscrito apresentado no Capitulo I.

Em seguida, foram selecionadas as proteinas identificadas como hipotéticas
na descricdo de produtos génicos diponibilizada para os genomas de E. granulosus,
E. multilocularis e H. microstoma. Por fim, foram selecionadas apenas as proteinas
com genes diferencialmente expressos entre o0s estagios larval e adulto de
cestddeos, com base nos dados de transcricdo dos genes correspondentes descritos
na sessao “Search for target proteins” dos “Materials and methods” do manuscrito

apresentado no Capitulo I.
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4.2.3. ldentificacdo de dominios funcionais

Para avaliar a ortologia das proteinas identificadas, realizou-se uma busca
por dominios funcionais através da ferramenta InterProScan 5 verséo 57.0, conforme
descrito na sessado “Putative proglottisation-related protein analysis” dos “Materials
and methods” do manuscrito apresentado no Capitulo I. Apenas proteinas com o

mesmo perfil de dominios foram consideradas ort6logas.

4.2.4.Busca por proteinas ortélogas

A busca por proteinas ortologas foi realizada conforme descrito na sessao
“Putative proglottisation-related protein analysis” dos “Materials and methods” do

manuscrito apresentado no Capitulo .
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4.3. RESULTADOS

4.3.1.ldentificacdo de  proteinas  hipotéticas  possivelmente
relacionadas ao processo de proglotizacao

Considerando as espécies estudadas, a proglotizacdo € um processo de
devenvolvimento presente nas cinco espécies de cestdédeos e ausente em todas as
demais espécies. Dessa forma, utilizou-se uma comparacdo entre o repertorio de
proteinas presentes nos cinco proteomas preditos de cestddeos em relacdo aos
cinco proteomas dos seus organismos mais proximos evolutivamente, o0s
trematddeos (ver Fig 3 do Capitulo I). A andlise foi iniciada com um grupo de 910
proteinas (ver Fig 1 do Capitulo I) que, nas espécies estudadas, possuem ortélogos
em todos os cestdédeos e que estdo ausentes em, pelo menos, um trematodeo.
Posteriormente, foram selecionadas apenas as proteinas anotadas como hipotéticas,
definindo um total de 174 grupos de proteinas hipotéticas ortélogas.

Considerando que apenas cestodeos adultos podem ser proglotizados, foram
selecionadas as proteinas que tém seus genes transcritos diferencialmente na
comparacao entre as fases larval e adulta de cestdodeos. Com base neste critério,
foram selecionadas 22 proteinas hipotéticas, descritas na Tabela 2, as quais serédo
identificadas por numeracdo sequencial, de 1 a 22. Considerando 0 conjunto
amostral, as proteinas hipotéticas selecionadas ndo apresentam ortélogos para as
espécies de nematddeos, estando estes restritos a animais do Filo Platyhelminthes,
com excessao da proteina 15 que apresenta ortdlogos em lofotrocozoarios.
Adicionalmente, entre os dados de transcricdo analisados, apenas a proteina 18 é

diferencialmente expressa em uma espécie de trematddeo (S. haematobium), porém,
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essa proteina foi mantida por seu transcrito estar com expressao diminuida em
trematddeos adultos enquanto os transcritos de seus ortdlogos possuem expressao

aumentada em cestdédeos adultos.

Tabela 2. Proteinas hipotéticas possivelmente relacionadas ao processo de proglotizacdo. A presenca de
ortélogo em cada espécie esta destacada em cinza. Resultados de expressdo génica comparativa dos estagios
Larval X Adulto estao representados pelos simbolos: seta para cima para expressao aumentada, seta para baixo
para expressdo diminuida e circulo preenchido para quando ndao ha diferenca significativa da expressao.

Ort6logos para os quais nao foi analisada a expresséo génica, estdo marcadas por 'x'.

Platyhelminthes

Trematoda Cestoda Annelida Mollusca
Proteina Q& ‘
hipotética o » e Q g & «®
P (\95 ({\G @é\o (_%00 60(\\ \)\09 %0(,0 ( oé’\o o ¢ \)5’@“ (s\@@‘
& F 8 ° & & S &
o Yoo ¢ ¢ X NS Q- v
1 X X . ¥ . X
2 X L L v} X
3 X . . 4 X
4 X 4 . . X
5 X ¥ . ° X
6 X ¥ ) ¥ X
7 X t ° . X
8 X [] () X
9 X . . ¥ x
10 X f L L X
11 X 4 . (3 X
12 X . . 4 X
13 X (] ) 4 X
14 X ¥ 4 L X
15 x X ° X ° 4 . x x X
16 ) X . ¥ . X
17 X 4 (] (] X
18 x + ° X ° ° 4 x
19 X X X ¥ . . X
20 X . X . . 4 X
21 X X * L] L] X
22 X 4 ° ° X

1 8. haematobium , ftp://ftp.sanger.ac.uk/pub4/pathogens/Schistosoma/mansoni;
2 S. mansoni, numero de acesso E-MTAB-451 do ArrayExpress;

2 E. multilocularis , nimero de acesso E-ERAD-50 do Array Express;

4 H. microstoma, numero de acesso E-ERAD-56 do ArrayExpress;

> M. corti, Basika et al. dados nado publicados.
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A ortologia das proteinas identificadas foi avaliada através da comparacéo
entre seus perfis de dominios (Figura 4). Das 22 proteinas, 13 ndo apresentam
resultado algum na analise de dominios, 6 apresentaram apenas resultados de
dominios transmembranas, duas apresentaram dominios transmembranas e a sua
associacdo com algum dominio: proteina 3 apresenta o dominio “family A G protein-
coupled receptor-like superfamily” (SSF81321) e a proteina 15 apresenta um dominio
nao carcterizado (PTHR12242); para a proteina 1 foram identificados dois dominios
“calcium-dependent phosphotriesterase” (SSF63829). Como esperado, pouca
informacédo € obtida através da andlise de dominios das proteinas hipotéticas e,
através destes resultados, ndo foi possivel realizar inferéncia funcional para
nenhuma das proteinas. Porém, os dominios identificados estado presentes em todas
as proteinas de cada grupo, de forma que todas as ortélogas apresentam o mesmo
perfil de dominios. Assim, essa andlise valida a identificacdo dos grupos de ortélogas

realizada com base em sua sequéncia.

58



I—]—Calcium-dependant phosphotriesterase

—_—

—

None predicted

transmembrane
helices

[ | | | | [
W W W—AN— "W W—

I—Famil\_.r A G protein-coupled receptor-like

4
None predicted
5
None predicted
6
mtrensmembrane helices
7
_’\Ktransmembrane helix
8
Mone predicted
9
Mone predicted
10
None predicted
1"

MNone predicted

12

_’\m transmembrane helices

13
MNone predicted
14
Mone predicted
15
transmembrane
| | | | | | helice

— WA AW A—AN——

l—UNCHAF{ACTEF{IZED (PTHR12242)

16
MNone predicted
17
None predicted
18
MNone predicted
19
| I | transmembrane helices
20

_’\/Ctransmembrane helix

21
transmembrane
I | I I | I helices
22

MNone predicted

Figura 4. Dominios identificados para as proteinas hipotéticas conservadas. Descricdo dos
dominios conservados em todos os ortélogos das proteinas hipotéticas de cestodeos.
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4.3.2. Ampliacdo do conjunto amostral das proteinas ortologas

Considerando os resultados obtidos na sesséao anterior, observou-se que as
ortélogas das proteinas hipotéticas selecionadas estao restritas aos lofotrocozoarios.
Como a analise anterior se restringiu as 18 espécies estudadas (Apéndice 18),
realizou-se uma busca por ortélogos para avaliar a presenca destes em outras

espécies.

De forma analoga ao observado para as proteinas do Capitulo I, poucos
ortélogos foram identificados para as proteinas hipotéticas. A Tabela 3 descreve os
resultados finais dos grupos de ortélogas, abrangendo as proteinas obtidas na
analise inicial (Tabela 2) e a nova busca. Nesta ultima etapa, podemos observar que
ndo ocorreu grande ampliagcdo do numero de espécies para cada grupo de ortdlogos,
porém, muitos paralogos foram adicionados. Novamente, apenas a proteina 15
apresenta ortélogas de espécies de moluscos e anelideos, estando, portanto,
restritas ao Superfilo Lophotrochozoa. Os demais grupos de ortdlogos estao restritos
apenas a espécies do Filo Platyhelminthes e, mais especificamente, doze grupos de

ortélogos (3,5, 6, 7, 8, 9, 10, 11, 12, 13, 14 e 22), restritos a cestddeos.
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Tabela 3. Resultados da busca por ortélogos das proteinas hipotéticas. Os taxons ao qual cada
espécie esta vinculada estdo representados por diferentes cores: vermelho, para cestédeos; azul,
para trematddeos; verde, para moluscos; e amarelo, para anelideos.

3
k== S
2L 3 Espécie Identificacdo no NCBI*
£2 "
Echinococcus granulosus 0i|674568676|emb|CDS17794.1| hypothetical protein EgrG_001056100
Echinococcus multilocularis gi|674572416|emb|CDS42841.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674594877|emb|CDS26379.1| conserved hypothetical protein
1 Mesocestoides corti* MCOS_0000802201-mRNA-1
Opisthorchis viverrini gi|684396902|ref|XP_009171675.1| hypothetical protein T265_14384, partial
Taenia asiatica 0i]1046523282|gb|OCK26927.1| hypothetical protein TAS_TASs00013g02848
Taenia saginata 0i|1046539392|gb|OCK37496.1| hypothetical protein TSA_TSAs00029g04632
Taenia solium* TsM_001128600
Clonorchis sinensis 0i|358333364|dbj|GAA51882.1| hypothetical protein CLF_106961
Echinococcus granulosus 0i|674568014|emb|CDS17128.1| hypothetical protein EgrG_000985800
Echinococcus multilocularis gi|674571737|emb|CDS42155.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674595904|emb|CDS25473.1| conserved hypothetical protein
2 Mesocestoides corti* MCOS_0000991601-mRNA-1
Opisthorchis viverrini 0i|684385662|ref|XP_009168232.1| hypothetical protein T265_05057
Schistosoma haematobium 0i|844839738|ref|XP_012792983.1| hypothetical protein MS3_01373, partial
Schistosoma mansoni 0i|353231386|emb|CCD77804.1| hypothetical protein Smp_023830
Taenia asiatica 0i|1046524317|gb|OCK27898.1| hypothetical protein TAS_TASs00007g01841
Taenia solium* TsM_000497700
Echinococcus granulosus gi|674563883|emb|CDS21567.1| hypothetical protein EgrG_000105500
Echinococcus granulosus gi|674562419|emb|CDS23129.1| hypothetical protein EgrG_001089200
Echinococcus granulosus 0i|576692638|gb|EUB56277.1| hypothetical protein EGR_08822
Echinococcus multilocularis gi|674266900|emb|CDI97288.1| conserved hypothetical protein
Echinococcus multilocularis gi|674571166|emb|CDS43160.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674594154|emb|CDS27120.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674592582|emb|CDS28604.1| amine GPCR
3 Hymenolepis microstoma gi|674592581|emb|CDS28603.1| amine GPCR
Hymenolepis microstoma 0i]961499149|emb|CUU98304.1]| centrin 3
Mesocestoides corti* MCOS_0000773401-mRNA-1
Taenia asiatica 0i|1046521111|gb|OCK24942.1| hypothetical protein TAS_TASs00042g05037
Taenia asiatica 0i]1046517272|gb|OCK21598.1| hypothetical protein TAS_TASs001629g08633
Taenia saginata 0i|1046537631|gb|OCK35758.1| hypothetical protein TSA_TSAs00052906544
Taenia saginata 0i|1046536077|gb|OCK34239.1| hypothetical protein TSA_TSAs00087g08235
Taenia solium* TsM_000622300
Clonorchis sinensis 0i|358340976|dbj|GAA48759.1| hypothetical protein CLF_102001
Echinococcus granulosus gi|674564018|emb|CDS21702.1| hypothetical protein EgrG_000120000
Echinococcus granulosus 0i|674569849|emb|CDS15917.1| hypothetical protein EgrG_000832200
Echinococcus multilocularis gi|674267035|emb|CDI97423.1| conserved hypothetical protein
Echinococcus multilocularis gi|674573805|emb|CDS40728.1| hypothetical transcript
Hymenolepis microstoma 0i|674588949|emb|CDS32060.1| conserved hypothetical protein
Mesocestoides corti* MCOS_0000667601-mRNA-1
4 Opisthorchis viverrini 0i|684379696|ref|XP_009166407.1| hypothetical protein T265_03608
Schistosoma haematobium 0i|844856703|ref|XP_012797005.1| hypothetical protein MS3_05576
Schistosoma japonicum gi|56757137|gb|AAW26740.1] SICHGC09165 protein
Schistosoma mansoni 0i|353231296|emb|CCD77714.1| hypothetical protein Smp_065370.2
Taenia asiatica 0i]1046524634|gb|OCK28192.1| hypothetical protein TAS_TASs000059g01325
Taenia asiatica 0i]1046525943|gb|OCK29436.1| hypothetical protein TAS_TASs00001g00250
Taenia saginata 0i|1046539835|gb|OCK37935.1| hypothetical protein TSA_TSAs00025g04276
Taenia saginata 0i]1046538582|gb|OCK36695.1| hypothetical protein TSA_TSAs000389g05438
Taenia solium* TsM_000367100
Echinococcus granulosus gi|674564264|emb|CDS21264.1| hypothetical protein EgrG_000165400
Echinococcus multilocularis 0i|674266400/emb|CDI97849.1| conserved hypothetical protein
Hymenolepis microstoma gi|674595432|emb|CDS25834.1| conserved hypothetical protein
5 Mesocestoides corti* MCOS_0000886801-mRNA-1
Taenia asiatica 0i]1046519163|gb|OCK23187.1| hypothetical protein TAS_TASs00084g06930
Taenia saginata 0i]1046536420|gb|OCK34571.1| hypothetical protein TSA_TSAs00076g07850
Taenia solium* TsM_ 001053500
6 Echinococcus granulosus 0i|674561323|emb|CDS24345.1| Shisa domain containing protein
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Echinococcus multilocularis
Hymenolepis microstoma
Mesocestoides corti*
Taenia asiatica

Taenia saginata

Taenia solium*

0i|674578243|emb|CDS36181.1| hypothetical transcript
gi|674590297|emb|CDS30793.1| hypothetical protein HmN_000314600
MCOS_0000192801-mRNA-1

0i|1046519749|gb|OCK23710.1| hypothetical protein TAS_TASs00070g06388
0i]1046529841|gb|OCK29794.1| hypothetical protein TSA_TSAs018849g12961
TsM_000764000

Echinococcus granulosus
Echinococcus multilocularis
Hymenolepis microstoma

0i|576696995|gb|EUB60542.1| hypothetical protein EGR_04561
gi|961439464|emb|CUT98960.1| conserved hypothetical protein
gi|674595985|emb|CDS25297.1| conserved hypothetical protein

Echinococcus granulosus

0i|674565835|emb|CDS20385.1| expressed protein

7 Mesocestoides corti* MCOS_0000657801-mRNA-1
Taenia asiatica 0i]|1046520367|gb|OCK24266.1| hypothetical protein TAS_TASs00055g05808
Taenia saginata 0i|1046537702|gb|OCK35828.1| hypothetical protein TSA_TSAs00051g06485
Taenia solium* TsM_000941800
Echinococcus granulosus gi|674568962|emb|CDS15019.1| hypothetical protein EgrG_000742100
Echinococcus multilocularis 0i|674572964|emb|CDS39872.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674593925|emb|CDS27298.1| conserved hypothetical protein

8 Mesocestoides corti* MCOS_0000902901-mRNA-1
Taenia asiatica 0i]1046518442|gb|OCK22565.1| zinc finger C2H2 type
Taenia saginata 0i|1046535786|gb|OCK33958.1] zinc finger C2H2 type
Taenia solium* TsM_000992500
Echinococcus granulosus 0i|674568982|emb|CDS15040.1| hypothetical protein EgQrG_000744200
Echinococcus multilocularis 0i|674572983|emb|CDS39892.1| conserved hypothetical protein
Hymenolepis microstoma gi|674595269|emb|CDS26053.1| conserved hypothetical protein

9 Mesocestoides corti* MCOS_0000440601-mRNA-1
Taenia asiatica 0i|1046517934|gb|OCK22135.1| hypothetical protein TAS_TASs00128g08059
Taenia saginata 0i|1046535372|gb|OCK33564.1| hypothetical protein TSA_TSAs00117g08925
Taenia solium* TsM_000207900
Echinococcus granulosus 0i|674569295|emb|CDS15358.1| hypothetical protein EgrG_000775300
Echinococcus multilocularis gi|674573272|emb|CDS40186.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674590959|emb|CDS30258.1| conserved hypothetical protein

10 Mesocestoides corti* MCOS_0000970201-mRNA-1
Taenia asiatica 0i|1046525587|gb|OCK29100.1| hypothetical protein TAS_TASs00002g00637
Taenia saginata 0i]1046542078|gb|OCK40159.1| hypothetical protein TSA_TSAs000069g01611
Taenia solium* TsM_000232000
Echinococcus granulosus gi|674569942|emb|CDS16010.1| hypothetical protein EgrG_000842400
Echinococcus multilocularis 0i|674573900|emb|CDS40823.1| conserved hypothetical protein
Hymenolepis microstoma gi|674588787|emb|CDS32269.1| conserved hypothetical protein

11 Mesocestoides corti* MCOS_0000259301-mRNA-1
Taenia asiatica 0i]1046526019|gb|OCK29512.1| hypothetical protein TAS_TASs00001g00330
Taenia saginata 0i|1046541817|gb|OCK39900.1| hypothetical protein TSA_TSAs00008g02141
Taenia solium* TsM_ 000189400
Echinococcus granulosus 0i|674561049|emb|CDS24598.1| hypothetical protein EgrG_000934900
Echinococcus multilocularis gi|674572720|emb|CDS41678.1| conserved hypothetical protein
Hymenolepis microstoma gi|674595230|emb|CDS26086.1| conserved hypothetical protein

12 Mesocestoides corti* MCOS_0000552701-mRNA-1
Taenia asiatica 0i|1046520378|gb|OCK24272.1| hypothetical protein TAS_TASs00054g05731
Taenia saginata 0i|1046538573|gb|OCK36687.1| hypothetical protein TSA_TSAs00039g05608
Taenia solium* TsM_000499600
Echinococcus granulosus gi|674568682|emb|CDS17800.1| hypothetical protein EgrG_001056700
Echinococcus multilocularis 0i|674572422|emb|CDS42847.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674586073|emb|CDS34689.1| conserved hypothetical protein

13 Mesocestoides corti* MCOS_0000802601-mRNA-1
Taenia asiatica 0i|1046523286|gb|OCK26931.1| hypothetical protein TAS_TASs00013g02852
Taenia asiatica 0i]1046513210|gb|OCK19242.1| hypothetical protein TAS_TASs006919g11178
Taenia asiatica 0i|1046513218|gb|OCK19247.1| hypothetical protein TAS_TASs00690g11177
Taenia solium* TsM_000588300
Echinococcus granulosus 0i|674560738|emb|CDS24912.1| Pfam-B_2037 domain containing protein
Echinococcus multilocularis gi|674570679|emb|CDS43750.1| conserved hypothetical protein
Hymenolepis microstoma 0i|674595483|emb|CDS25885.1| hypothetical protein HmN_000131700

14 Mesocestoides corti* MCOS_0000832501-mRNA-1
Taenia asiatica 0i|1046520025|gb|OCK23958.1| expressed conserved protein
Taenia saginata 0i]1046533151|gh|OCK31616.1| expressed conserved protein
Taenia solium* TsM_000515500
Clonorchis sinensis 0i|358342287|dbj|GAA49786.1| hypothetical protein CLF_103597

15 Crassostrea gigas 0i]405964788|gb|EKC30234.1| Protein rolling stone

Echinococcus granulosus

gi|674561716|emb|CDS24031.1| hypothetical protein EgrG_000146900
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Echinococcus granulosus
Echinococcus multilocularis
Echinococcus multilocularis
Helobdella robusta
Hymenolepis microstoma
Hymenolepis microstoma
Hymenolepis microstoma
Hymenolepis microstoma
Hymenolepis microstoma
Hymenolepis microstoma
Hymenolepis microstoma
Hymenolepis microstoma
Hymenolepis microstoma
Lollita gigantea
Mesocestoides corti*
Mesocestoides corti*
Opisthorchis viverrini
Schistosoma haematobium
Schistosoma mansoni
Taenia asiatica

Taenia saginata

Taenia saginata

Taenia solium*

Taenia solium*

0i|576696242|gb|EUB59798.1| hypothetical protein EGR_05274
gi|674266228|emb|CDI98735.1| expressed protein
gi|674266707|emb|CDI97586.1| conserved hypothetical protein

0i|675872564|ref|XP_009021842.1| hypothetical protein HELRODRAFT_176378

gi|674592844|emb|CDS28382.1| hypothetical protein HmN_000810600
0i|674588718|emb|CDS32315.1| expressed conserved protein
0i|961496169|emb|CDS35323.2| hypothetical transcript
gi|674587493|emb|CDS33452.1| hypothetical protein HmN_000519000
0i|961387800|]emb|CUU99937.1| hypothetical transcript
0i|961390005|emb|CUU98388.1| hypothetical transcript
gi|674584895|emb|CDS35369.1| protein rolling stone
0i|674588989|emb|CDS32040.1| expressed protein
0i|674589218|emb|CDS31821.1| expressed protein
gi|676437423|ref|XP_009048199.1| hypothetical protein LOTGIDRAFT_205169
MCOS_0000928701-mRNA-1

MCOS_0000669301-mRNA-1

gi|684379816|ref|XP_009166443.1| hypothetical protein T265_03644
0i|844876470|ref|XP_012801761.1| Protein rolling stone, partial
0i|353230088|emb|CCD76259.1| hypothetical protein Smp_059820
0i]1046515954|gb|OCK20680.1| hypothetical protein TAS_TASs002829g09656
0i|1046543251|gb|OCK41327.1| hypothetical protein TSA_TSAs00001g00133
0i|1046537844|gb|OCK35968.1| hypothetical protein TSA_TSAs00049g06369
TsM_000360800

TsM_000164000

Echinococcus granulosus
Echinococcus granulosus
Echinococcus multilocularis
Echinococcus multilocularis
Hymenolepis microstoma
Hymenolepis microstoma
Mesocestoides corti*
Mesocestoides corti*
Mesocestoides corti*

0i|674562746|emb|CDS23002.1| expressed conserved protein
gi|674562747|emb|CDS23003.1| hypothetical protein EgrG_000701600
0i|674574984|emb|CDS39486.1| expressed conserved protein
0i|674574985|emb|CDS39487.1| hypothetical transcript
gi|961497798|emb|CDS27390.2| expressed conserved protein
0i|961497799|emb|CDS27391.2| expressed protein
MCOS_0000895701-mRNA-1

MCOS_0000951901-mRNA-1

MCOS_0001007101-mRNA-1

16 Mesocestoides corti* MCOS_0000382601-mRNA-1
Schistosoma haematobium 0i|844863585|ref|XP_012798606.1| hypothetical protein MS3_07259, partial
Taenia asiatica 0i|1046523441|gb|OCK27075.1| expressed conserved protein
Taenia asiatica 0i]1046523440|gb|OCK27074.1| hypothetical protein TAS_TASs000129g02742
Taenia saginata 0i]1046542501|gb|OCK40580.1| expressed conserved protein
Taenia saginata 0i|1046542500|gb|OCK40579.1| hypothetical protein TSA_TSAs00004g01267
Taenia solium* TsM_001234000
Taenia solium* TsM_001245100
Taenia solium* TsM_000507900
Taenia solium* TsM_001233900
Echinococcus granulosus gi|674566918|emb|CDS18265.1| hypothetical protein EgrG_000602500
Echinococcus granulosus gi|576697007|gb|EUB60554.1| hypothetical protein EGR_04573
Echinococcus multilocularis 0i|961439472|emb|CUT98968.1| conserved hypothetical protein
Hymenolepis microstoma gi|674595997|emb|CDS25309.1| conserved hypothetical protein

17 Mesocestoides corti* MCOS_0000870601-mRNA-1
Opisthorchis viverrini 0i|684390686|ref|XP_009169754.1| hypothetical protein T265_06270
Taenia asiatica 0i|1046520357|gb|OCK24256.1| hypothetical protein TAS_TASs00055g05797
Taenia saginata 0i|1046539543|gb|OCK37646.1| hypothetical protein TSA_TSAs00028g04590
Taenia solium* TsM_000941200
Clonorchis sinensis 0i|358342778|dbj|GAA50229.1| hypothetical protein CLF_104262
Echinococcus granulosus gi|674566917|emb|CDS18264.1| hypothetical protein EgrG_000602400
Echinococcus granulosus 0i|576697006|gb|EUB60553.1| hypothetical protein EGR_04572
Echinococcus multilocularis gi|961439471|emb|CUT98967.1| conserved hypothetical protein
Hymenolepis microstoma gi|674595996|emb|CDS25308.1| conserved hypothetical protein

18 Mesocestoides corti* MCOS_0000870701-mRNA-1
Opisthorchis viverrini gi|684377312|ref|XP_009165679.1| hypothetical protein T265_03026
Schistosoma haematobium 0i|844873123|ref|XP_012800968.1| hypothetical protein MS3_09709
Schistosoma mansoni 0i|360044317|emb|CCD81864.1| hypothetical protein Smp_015760
Taenia asiatica 0i]1046520359|gb|OCK?24258.1| hypothetical protein TAS_TASs00055g05799
Taenia saginata 0i|1046539545|gb|OCK37648.1| hypothetical protein TSA_TSAs00028g04592
Taenia solium* TsM_000941300
Clonorchis sinensis 0i|358254857|dbj|GAA56484.1| hypothetical protein CLF_110980

19 Echinococcus granulosus 0i|674564898|emb|CDS20445.1| hypothetical protein EQrG_001110400

Echinococcus multilocularis

0i|674570730]emb|CDS43351.1| conserved hypothetical protein
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Hymenolepis microstoma
Mesocestoides corti*
Opisthorchis viverrini
Taenia asiatica

Taenia saginata

Taenia solium*

Taenia solium*

0i|674590644|emb|CDS30534.1| conserved hypothetical protein
MCOS_0000580801-mRNA-1

0i|684406449|ref|XP_009174784.1| hypothetical protein T265_10213
0i|1046519383|gb|OCK23386.1| hypothetical protein TAS_TASs00079g06727
0i]1046536344|gb|OCK34497.1| hypothetical protein TSA_TSAs00078g07920
TsM_001060200

TsM_000069400

Clonorchis sinensis
Echinococcus granulosus
Echinococcus multilocularis
Hymenolepis microstoma
Hymenolepis microstoma
Mesocestoides corti*
Schistosoma mansoni
Taenia saginata

Taenia solium*

0i|358336271|dbj|GAA54817.1| hypothetical protein CLF_105500
gi|576698627|gb|EUB62159.1| hypothetical protein EGR_02911
0i|674572190]emb|CDS42615.1| conserved hypothetical protein
gi|674594064|emb|CDS27186.1| conserved hypothetical protein
gi|674594039|emb|CDS27260.1]| fructose 26 bisphosphatase TIGAR
MCOS_0000237701-mRNA-1

gi|360043561|emb|CCD78974.1| hypothetical protein Smp_015100
0i|1046542981|gb|OCK41058.1| hypothetical protein TSA_TSAs00002g00817
TsM_001099900

Echinococcus granulosus
Echinococcus granulosus
Echinococcus multilocularis
Hymenolepis microstoma
Mesocestoides corti*
Opisthorchis viverrini
Taenia asiatica

Taenia saginata

Taenia solium*

Taenia solium*

gi|674564525|emb|CDS20841.1| hypothetical protein EgrG_000518800
0i|576694239|gb|EUB57831.1| hypothetical protein EGR_07302
0i|674576199|emb|CDS37897.1| hypothetical protein EmuJ_000518800
gi|674590032|emb|CDS31159.1| hypothetical protein HmN_000058200
MCOS_0000072301-mRNA-1

0i|684388333|ref|XP_009169039.1| hypothetical protein T265_13834
0i]1046518042|gb|OCK22226.1| regulator of G protein signaling 3
0i|1046539173|gb|OCK37280.1]| regulator of G protein signaling 3
TsM_001120700

TsM_000568300

20 |
21 I
) I

Echinococcus granulosus
Echinococcus granulosus
Echinococcus multilocularis
Hymenolepis microstoma
Mesocestoides corti*
Mesocestoides corti*
Taenia asiatica

Taenia saginata

Taenia solium*

Taenia solium*

gi|674567674|emb|CDS16784.1| hypothetical protein EgrG_000949700
0i|576692312|gb|EUB55965.1| hypothetical protein EGR_09169
gi|674571402|emb|CDS41816.1| conserved hypothetical protein
0i|674592177|emb|CDS29001.1| conserved hypothetical protein
MCOS_0000969401-mRNA-1

MCOS_0000375801-mRNA-1

0i|1046522587|gb|OCK26289.1| hypothetical protein TAS_TASs00021g03578
0i|1046539994|gb|OCK38092.1| hypothetical protein TSA_TSAs00023g04009
TsM_000994400

TsM_000431000

' https://www.ncbi.nlm.nih.gov/
? |dentificac&o retirada do genoma de referéncia (Apéndice 18)


https://www.ncbi.nlm.nih.gov/

5. DISCUSSAO

A proglotizagcdo tem sido considerada uma anomalia pela maioria dos
bidlogos do desenvolvimento, jA& que esse tipo de segmentacdo corporal esta
presente apenas na Subclasse Eucestoda, ndo ocorrendo em nenhum outro tipo de
platelminto ou animal (Blair, 2008). Além disso, ao contrario de outros metazoarios,
esse tipo de segmentacéo evoluiu como uma adaptacao ao parasitismo (aumentando

a fecundidade), e ndo a locomocéo (Riddiford & Olson, 2011).

Nesse sentido, estudos envolvendo construcdo de bibliotecas de cDNA
(Bizarro et al., 2005), analises prote6micas (Laschuk et al., 2011; Cui et al., 2013;
Debarba et al., 2015) e estudos transcritbmicos de mMRNAs e miRNAs (Tsai et al.,
2013; Basika et al., 2016) entre as fases larval e adulta de cestddeos proglotizados,
descrevem conjuntos de transcritos/proteinas enriquecidos e exclusivos de cada
estagio de desenvolvimento. Porém, todas as abordagens descritas até o momento
focaram-se em descrever o processo de desenvolvimento utilizando apenas uma
espécie em cada estudo. Apenas recentemente tornou-se possivel realizar analises
de genbmica comparativa para avaliar caracteristicas evolutivamente conservadas
em grupos de cestodeos. Portanto, esse trabalho aborda o tema de uma forma
alternativa as anteriormente descritas obtendo, assim, resultados complementares de
proteinas que podem ter passado despercebidas em analises realizadas com apenas
uma espécie.

Considerando as espécies estudadas, os resultados deste trabalho

descrevem proteinas com alto nivel de conservacdo em cestddeos e que estédo
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ausentes em, pelo menos, um trematddeo, considerando os grupos de proteinas
ortélogas identificadas com base na conservacdo das sequéncias aminoacidicas.
Sabendo-se que as Classes Cestoda e Trematoda sdo altamente relacionadas
evolutivamente, essa analise pode ser considerada bastante estringente e, de fato,
muitas proteinas identificadas possuem sequéncias muito diferenciadas das de
outros animais e conservadas exclusivamente em cestodeos. Devido a este fato,
poderia ser esperado que se identificassem poucos ortélogos para as proteinas
analisadas, pois poucas regides sao conservadas em espécies de outros taxons, e
poucas espécies de cestddeos possuem as sequéncias de seus proteomas

disponiveis nos bancos de dados.

No Capitulo | estdo descritos os resultados da busca por proteinas
relacionadas ao desenvolvimento. A escolha destas proteinas se deve ao fato de
que, em geral, um pequeno numero de diferentes sistemas de sinalizacdo sao
compartilhados em todos os animais e responsaveis pelo desenvolvimento destes
(Pires-daSilva & Sommer, 2003). Levando em consideracdo esse fato, associado a
simplificacdo genbmica descrita para cestdédeos, seria esperado que vias de
sinalizacdo conhecidas e bem descritas, relacionadas ao desenvolvimento,

estivessem envolvidas na proglotizagao.

Considerando as proteinas relacionadas ao desenvolvimento, podemos
dividir as 12 proteinas identificadas em dois conjuntos principais. O primeiro conjunto
é referente as proteinas que podem ser associadas a vias de sinalizacao conhecidas.

Entre estas, a identificacdo de proteinas da via de sinalizacdo da Wnt ndo é
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surpreendente, visto que trabalhos anteriores ja sugeriram o envolvimento desta via
com a segmentacao de platelmintos (Riddiford & Olson, 2011). A proteina TFC é um
fator de transcricdo desta via metabdlica e tem sua atividade reprimida pela interacao
com seu repressor Groucho. Interessantemente, a analise transcritbmica em E.
multilocularis (Table 1) identifica o fator de transcricdo com expressao aumentada na
fase adulta, e seu repressor com expressao diminuida, o que sugere o envolvimento
deste fator de transcricdo no desenvolvimento deste estagio de vida. Sabendo-se
que a via de sinalizacdo da Wnt esta envolvida na especificacdo dos eixos antero-
posterior na regeneracao de alguns platelmintos ndo proglotizados (planarias) (Lin &
Pearson, 2014), facilmente levantam-se questionamentos quanto ao local em que
atuam estas proteinas na metamorfose de cestddeos adultos. O padrdo da
proglotizacdo sugere que essa via de sinalizacdo apresente a sua atividade
serialmente na extensdo do corpo destes organismos, de forma a regular as
extremidades antero-posterior do desenvolvimento de cada proglétide. Esse tipo de
informacédo poderia ser avaliada através de estudos de localizacdo espacial de

proteinas marcadoras desta via como, por exemplo, por imuno-histoquimica.

7

O segundo conjunto é composto pelas proteinas com anotacao funcional
relacionada ao desenvolvimento, e sem vinculagdo a nenhuma via metabdlica
descrita. Quanto a estas, pode-se especular quanto as suas fungbes através da
descricdo destas em proteinas com o mesmo perfil de dominios descritos para outros
animais. Em ratos, a proteina GAK atua na regulacéo da via de transporte vesicular

dependente de clatrina no complexo de Golgi (Zhang et al., 2005) e é essecial para o
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desenvolvimento de 6rgdos como o cérebro, figado e pele (Lee et al., 2008). Assim,
as informacdes da alta conservacdo de sequéncia da proteina GAK de cestddeos
juntamente com os dados de transcricdo, expressao aumentada no estagio adulto de
E. multilocularis (Table 1), sugerem seu envolvimento no desenvolvimento de

cestodeos atraves da regulacédo do transporte vesicular.

No entanto, pouco se pode inferir sobre as possiveis fun¢des que algumas
proteinas identificadas possam estar desempenhando na proglotizacdo. Um exemplo
€ a proteina MAGI, um importante regulador da plasticidade e adesdo de juncdes
celulares e envolvida na neurogénese (Wright, 2004; Funke et al., 2005). A proteina
NPR1 pertencente a familia das guanilil-cinases, catalisa a transformacdo de GTP
em cGTP, e pode estar envolvida em muitos processos regulados pela via de

sinalizacdo mediada por cAMP (Johnston et al., 2001).

Finalmente, sdo descritas proteinas as quais nao foi possivel atribuir um
processo biologico especifico. Esse € o0 caso das proteinas serina/treonina-cinase e
RBMS, para as quais serdo necessarios estudos complementares para a atribuicao
de possiveis funcbes. Uma forma de identifica-las seria através, por exemplo, da
analise da correlacao de transcritos, que permitiria a identificacdo de outras proteinas
relacionadas a estas (Langfelder & Horvath, 2008). Além disso, a andlise dos
agrupamentos de transcritos com altos valores de correlacdo da expressao permitiria
inferir possiveis genes regulados pelos fatores de transcricdo identificados nesse

trabalho.
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Além de estudar proteinas previamente relacionadas ao desenvolvimento, €
necessario levar em consideracdo que a proglotizagdo € um processo que ocorre
unicamente em uma subclasse de cestodeos. Dessa forma, ndo pode ser ignorado o
possivel envolvimento de proteinas desconhecidas neste processo. Assim, 0
Capitulo Il descreve o estudo realizado na busca de proteinas hipotéticas

relacionadas a proglotizacdo, complementando os resultados obtidos no Capitulo I.

No Capitulo Il € apresentado o terceiro conjunto de proteinas, que nao
possuem nem anotagdo funcional, nem vinculagdo a vias metabdlicas. Estes
resultados, ainda em carater preliminar, ddo margens a futuros estudos in silico e in
vitro do envolvimento destas no processo de proglotizacdo. As proteinas hipotéticas
avaliadas apresentam altos niveis de conservacdo entre 0s cestdodeos e s&o
comprovadamente expressas em, pelo menos, uma espécie (Tabela 2). A
conservacao destas proteinas apenas em cestédeos, em sua maioria, torna possivel
inferir que estejam relacionadas a processos especificos dessa Classe. Andlises
futuras incluem avaliar as regibes de similaridade das proteinas ortélogas ja
identificadas neste estudo, além de dar seguimento as andlises de evolucao

molecular para melhor elucidar a histdria evolutiva individual de cada proteina.
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6. PERSPECTIVAS

Realizagdo das andlises de evolucdo molecular das proteinas hipotéticas;

Realizacdo de estudos in silico da coexpressdo de transcritos para
identificacdo das possiveis interacbes e fungbes desempenhadas pelas

proteinas associadas ao processo de proglotizacao;

Andlise dos padrdes espaco-temporais de expressao de genes e proteinas de
interesse durante a estrobilizacdo de M. corti, de modo a evidenciar o

envolvimento destes genes/proteinas neste processo de desenvolvimento;

Caracterizacdo funcional de proteinas envolvidas no processo de

estrobilizacdo de platelmintos da Classe Cestoda, como base para a

identificacdo de genes/proteinas marcadoras de desenvolvimento.
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Apéndices

APENDICE 1. ALGORITMOS EM LINGUAGEM PYTHON PARA SELECAO DE

ORTOLOGOS 1:1

Os dados utilizados para a analise filogendmica foram filtrados de acordo

com os filtros 1 e 2 descritos abaixo:

Filtro 1. Seleciona os arquivos de ortdlogos que possuem representantes de

todas as espécies do estudo.

Recebe o0s arquivos em formato fasta, salvos na pasta

Platyhelminthes;

Salva apenas o0s arquivos dque possuem pelo menos um
ortélogo para cada espécie do estudo em uma nova pasta
(NewPlatyhelminthes).

from numpy import *
import os, sys
from os.path import join as pjoin

def read_FASTA (Ffilename):

with open (filename) as file:
return file.read(Q[0:]

#0s arquivos com as listas de ortélogos estdo salvos na pasta Platyhelminthes
file_names = os.listdir(*/home/Platyhelminthes®)
for f in range (file_names): #lé cada arquivo da pasta Platyhelminthes individualmente

data = read_FASTA(T)
data_names = [] #cria uma lista contend os nomes das espécies presentes no arquivo
for x in (data):
if (x '= ”7): #ignora linhas em branco
if (x[0] == *>7):
data_names = data_names + [x]

#Inicia um teste para avaliar se todas as espécies estdo presentes na lista criada

if “>Sma” in data_names:
if “>Sja’ iIn data_names:
if “>Csi” in data_names:
if “>Egr’ in data_names:

if “>Emu” iIn data_names:
if “>Tso” in data_names:
if “>Hmi” in data_names:
if “>Mco” in data_names:
if “>Cel” iIn data_names:
if “>Gpa”’ in

data_names:
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if “>Hco” in
data_names:

“>0vo” in data_names:
if “>Sra’ iIn data_names:
if “>Tmu” in data_names:
if “>0vi” in data_names:
if “>Sha” in data_names:
if “>Hro” in data_names:
if “>Lgi” in data_names:

#Se 0 arquivo passer possul todas as espécies, escreve 0 arquivo ha pasta nova
new = raw_input(f)
filepath = "/home/NewPlatyhelminthes”
file = open(filepath, “w”)
file.write(data)

file.close

Filtro 2: Garante que cada espécie esteja representada apenas uma vez por

arquivo.

e Recebe os arquivos salvos em formato fasta salvos na pasta
NewPlatyhelminthes;

e Caso exista mais de uma sequéncia para uma mesma espécie,

remove as sequéncias de menor tamanho;

e Escreve os arquivos na pasta FinalPlatyhelminthes.

from numpy import *
import os, sys
from os.path import join as pjoin

def read_FASTA (filename):
with open (Ffilename) as file:
return file.read().split(“\n*)[0:]

#Funcédo “filtro” recebe uma lista das sequéncias e o nome da espécie a ser avaliada
#A funcdo excuil as sequéncias repetidas, mandendo apenas a mais longa da espécie “name”
def filtro(Data,name):
segs = [1
newData = []
for x in range (len(Data):
if (Data[x] !'= name):
newData = newData + [Data[x]
else:
X = x+1
seqgs = seqs + [Data[x]]
new = seqs[0]
for x in range (len(segs) - 1):
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if (len(new) < len(segs[x+1])):
new = seqs[x+1]
newData = newData + [name] + [new]
return newData

#0s arquivos com as listas de ortélogos estdo salvos na pasta NewPlatyhelminthes
file_names = os.listdir("/home/NewPlatyhelminthes®)

for f in range (file_names): #lé& cada arquivo da pasta Platyhelminthes individualmente
data = read_FASTA(T)
data_names = [] #cria uma lista contend os nomes das espécies presentes no arquivo
for x in (data):
if (x '= 77): #ignora linhas em branco
it (x[0] == *>7):

data_names = data_names + [x]

#Remove as quebras de linha entre as sequéncias e salva em uma nova lista “newData’
newData
stringl
string2
for x in range (len(data)):

if (data[x][:1] == “>7):

stringl = data[x] #Salva o nome de cada proteina

cont = 1

string2 = “”

#Salva a sequéncia de cada proteina em uma Unica palavra

while ((data[x+cont] !'= “end’) and (data[x+cont] !'= “>7)):
string2 = string2 + data[x+cont]
cont = cont + 1

newData = newData + [stringl] + [string2]

#Submete todas as esécies a funcao “filtro”
if (data_names.cound(“>Sma’)!= “):
newData = filtro(newData,”>Sma”)
if (data_names.cound(“>Sja’)!= “):
newData = filtro(newData,’>Sja’)
if (data_names.cound(“>Csi’)!= “):
newData = filtro(newData,’>Csi”)
if (data_names.cound(“>Egr’)!= “):
newData = Ffiltro(newData,’>Egr”)
if (data_names.cound(“>Emu’)!= “):
newData = filtro(newData, >Emu”)
if (data_names.cound(“>Tso’)!= “):
newData = Ffiltro(newData,’>Tso0”)
if (data_names.cound(“>Hmi>)!= “):
newData = Ffiltro(newData, >>Hmi”)
if (data_names.cound(“>Mco’)!= “):
newData = Ffiltro(newData,’>Mco”)
if (data_names.cound(“>Cel’)!= “):
newData = Filtro(newData,’>Cel”)
if (data_names.cound(“>Gpa’)!= “):
newData = Ffiltro(newData,’>Gpa’)
if (data_names.cound(“>Hco’)!= “):
newData = Filtro(newData,”>Hco”)
if (data_names.cound(“>0vo’)!= “):
newData = Filtro(newData,”>0vo0”)
if (data_names.cound(“>Sra’)!= “):
newData = Ffiltro(newData,’>Sra’)
if (data_names.cound(“>Tmu’)!1= “):
newData = Filtro(newData,”>Tmu”)
if (data_names.cound(“>0vi’)!= “):
newData = filtro(newData,’>0vi”)
if (data_names.cound(“>Sha’)!= “):
newData = filtro(newData,”>Sha”)
if (data_names.cound(“>Hro*)!= “):
newData = filtro(newData,’>Hro”)
if (data_names.cound(“>Lgi’)!= “):
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newData = filtro(newData,’>Lgi”)

#Escreve o arquivo em uma pasta nova
new = raw_input(f)
Ffilepath = "/home/FinalPlatyhelminthes”
file = open(filepath, “w”)
Ffile.write(data)
file.close
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APENDICE 2: ALGORITMOS EM LINGUAGEM PYTHON PARA IDENTIFICACAO DE
ORTOLOGOS CONSERVADAS EM CESTODEOS

Os dados utilizados para a selecdo dos grupos de ortdlogos compartilhadas
entre todas as espécies de cestddeos estudadas e ausentes em, pelo menos, uma
das espécies de trematodeos estudadas, foram filtrados de acordo com o filtros 3

descrito abaixo:

Filtro 3: Seleciona os arquivos de ortdlogos que possuem representantes de
todas as espécies de cestédeos mas ndo em todas as espécies de

trematddeos.

e Recebe o0s arquivos em formato fasta, salvos na pasta
Platyhelminthes;

e Salva em uma noma pasta (AllCestodes) apenas 0s arquivos

que passarem pela analise.

from numpy import *
import os, sys
from os.path import join as pjoin

def read_FASTA (filename):
with open (filename) as file:
return file.read()[0:]
#A Tfuncdo “TremTest” retorna o resultado légico “True’ caso alguma espécie de trematdédeo
esteja ausente na lista “names’; e retorna o resultado légico “False’ caso todas as espécies
de trematdédeos estejam presentes na lista “names.
def TremTest(names)
resp = True
if “>Csi” in names:
if “>0vi” iIn names:
if “>Sha” iIn names:
if “>Sma” in names:
if “>Sja’ in names:
resp = False
return resp

#0s arquivos com as listas de ortdlogos estdo salvos na pasta Platyhelminthes
Ffile_names = os.listdir(*/home/Platyhelminthes®)
for £ in range (file_names): #lé cada arquivo da pasta Platyhelminthes individualmente

data = read_FASTA(T)

data_names = [] #cria uma lista contend os nomes das espécies presentes no arquivo

for x in (data):

if (x '= 77): #ignora linhas em branco
if (xX[0] == *>7):
data_names = data_names + [x]

#lnicia um teste para avaliar se todas as espécies de cestddeos estdo presentes na lista
criada
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if “>Egr’ in data_names:
if “>Emu” in data_names:
if “>Tso” in data_names:
if “>Hmi” in data_names:
if “>Mco” in data_names:
#lnicia o teste para selecionar arquivos que ndo possuem alguma espécie de trematdédeo
if (TremTest(data_names)):

#Se o arquivo passar pelos critérios, escreve o arquivo na pasta nova
new = raw_input(f)
filepath = "/home/AllCestodes”
file = open(filepath, “w”

file.write(data)

file_.close
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APENDICE 3: SUPPLEMENTARY FILE 1

A. Molecular function

Electron carrier activity

Protein binding transcription factor activity
Structural molecule activity

Molecular function regulator

Molecular transducer activity

Transporter activity

Nucleic acid binding transcription factor activity
Catalytic activity

535

Binding

Cellular component

Nucleoid

Extracellular matrix

Virion

Synapse

Cell junction

Extracellular region
Membrane-enclosed lumen
Macromolecular complex
Membrane

Organelle

Cell 484

Supplementary File 1. Functional enrichment of orthologous groups present in all
tapeworms and absent in at last one fluke. (A) Molecular function and (B) cellular
component related to the 910 orthologus groups selected.
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APENDICE 4: DIAGNOSTICOS DE CONVERGENCIA DO MRBAYES

Apéndice 4.1: Phylogenomic analysis

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the “sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)

e + -4112821.41
| 1 2 2 |

| 2 |

| 122 2 l

| 2 1 1211 1 1 1 11 11 |
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N N

422000 1688000

Model parameter summaries over the runs sampled in files
"phylogenomic.nxs.runl.p" and *“‘phylogenomic.nxs.run2._p':

Summaries are based on a total of 25322 samples from 2 runs.

Each run produced 16881 samples of which 12661 samples were included.
Parameter summaries saved to file "phylogenomic.nxs.pstat'.

Appending to Ffile "phylogenomic.nxs._pstat"

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 10.761010 0.001378 10.687080 10.832960 10.761260 5665.42  6030.09 1.000
alpha 0.912277 0.000014 0.905040 0.919761 0.912272 3091.38  3343.87 1.000
pinvar 0.000004 0.000000 0.000000 0.000010 0.000003 31.37 63.79 1.009

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "phylogenomic.nxs.tstat"):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

19 25322 1.000000 0.000000 1.000000 1.000000 2
20 25322 1.000000 0.000000 1.000000 1.000000 2
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21 25322
22 25322
23 25322
24 25322
25 25322
26 25322
27 25322
28 25322
29 25322
30 25322
31 25322
32 25322
33 25322

RRRRRRRPRRRRERRERR

-000000
.000000
.000000
-000000
.000000
-000000
-000000
-000000
-000000
-000000
.000000
-000000
-000000
+ Convergence diagnostic (standard deviation of split frequencies)

should approach 0.0 as runs converge.

[eNeNoNoRoloNoNooNoNoNoNa)

-000000
.000000
-000000
-000000
-000000
.000000
-000000
-000000
-000000
.000000
-000000
.000000
.000000

RPRRRRRPRRPRRRRRRER

.000000
.000000
-000000
-000000
.000000
.000000
-000000
.000000
.000000
.000000
-000000
.000000
.000000

RRRRRERRRPRRRRERRRPR

-000000
.000000
-000000
-000000
-000000
.000000
-000000
-000000
-000000
.000000
-000000
-000000
.000000

NNNNNNNNNNNNN

Summary statistics for branch and node parameters
(saved to file "phylogenomic.nxs.vstat'):

Parameter

Variance

95% HPD Interval

length[1]

length[2]

length[3]

length[4]

length[5]

length[6]

length[7]

length[8]

length[9]

length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]
length[25]
length[26]
length[27]
length[28]
length[29]
length[30]
length[31]
length[32]
length[33]

.529785
.071937
.012429
-019624
.860489
.370554
-369596
.716282
.514257
.243140
-057003
-562559
.051779
-191591
.054513
.957802
.022474
-086159
-380582
-303819
.532706
.074321
-097737
-133004
.079849
-383366
.082716
.736419
.283996
-439523
.271989
-175791
.093219

0.000019
0.000001
0.000000
0.000000
0.000046
0.000014
0.000007
0.000033
0.000025
0.000007
0.000001
0.000021
0.000001
0.000005
0.000001
0.000048
0.000056
0.000001
0.000025
0.000023
0.000026
0.000001
0.000005
0.000003
0.000007
0.000015
0.000003
0.000044
0.000018
0.000015
0.000013
0.000017
0.000011

.521169
.069811
.011736
.018786
.847438
.363212
.364403
.704759
.504751
.238160
.055064
.553369
.050080
.187495
.052833
.944437
.008252
.083940
.371297
.294361
.522657
.072330
.093632
.129475
.074391
.375833
.079294
.723158
.275491
.431968
.264842
.167655
.086452

.538016
.074100
.013103
.020439
.873866
.377855
.375024
.727570
.524170
.248400
.059126
.571065
.053469
-195910
.056249
.971592
.037485
.088330
-390753
.313103
.542550
.076485
.102175
.136570
.084858
-390995
.086133
.749156
.292160
447177
.278954
-183680
.099704

.529743
.071942
.012426
.019624
.860413
.370548
-369591
.716235
.514265
.243123
-056991
.562475
.051780
.191582
.054503
.957790
.022504
.086159
-380538
.303778
.532713
.074319
.097735
-133007
.079850
.383355
.082714
.736386
.283967
.439522
.271933
.175798
.093215

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary statistics for partitions with frequency >= 0.10 in at least one run:

Average standard deviation of split frequencies
Maximum standard deviation of split frequencies

= 0.000000
= 0.000000
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Average PSRF for parameter values (excluding NA and >10.0) = 1.000
Maximum PSRF for parameter values = 1.001
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Apéndice 4.2: Bone morphogenetic protein 2 — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"BMP2_CDS.nexus.runl_p" and "BMP2_CDS.nexus.run2.p':
Summaries are based on a total of 798 samples from 2 runs.
Each run produced 531 samples of which 399 samples were included.
Parameter summaries saved to file "BMP2_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 4.239867 0.299277 3.342848 5.371899 4.168797 153.31 195.99 1.001
kappa 3.601397 0.166024 2.874864 4.485213 3.559607 135.82 190.53 1.000
piCA) 0.320110 0.000205 0.289098 0.344591 0.319837 146.05 159.93 1.000
pi(C) 0.263238 0.000154 0.237431 0.286109 0.263104 150.61 160.12 1.001
pi(G) 0.202294 0.000109 0.179901 0.219737 0.202744 107.88 125.06 0.999
pi(T) 0.214359 0.000139 0.190648 0.237147 0.214527 117.05 130.44 0.999
alpha 1.375789 0.236210 0.645351 2.305631 1.274457 54.45 68.22 0.999
pinvar 0.123593 0.002312 0.022641 0.208701 0.127764 61.62 82.78 1.001

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "BMP2_CDS.nexus.tstat'):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
10 798 1.000000 0.000000 1.000000 1.000000 2
11 798 1.000000 0.000000 1.000000 1.000000 2
12 784 0.982456 0.003544 0.979950 0.984962 2
13 736 0.922306 0.000000 0.922306 0.922306 2
14 549 0.687970 0.001772 0.686717 0.689223 2
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15 439
16 181
17 156
18 88

0.550125
0.226817
0.195489
0.110276

0.040761
0.019494
0.000000
0.010633

0.521303
0.213033
0.195489
0.102757

0.578947 2
0.240602 2
0.195489 2
0.117794 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "BMP2_CDS.nexus.vstat'):

Parameter

95% HPD Interval

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]
length[8]
length[9]
length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]

0.005408
0.008257
0.078193
0.316206
0.264895
0.310602
0.133041
0.317745
0.537814
0.767433
0.965846
0.043274
0.286880
0.199615
0.065485
0.040732
0.072683
0.108227

0.000016
0.000023
0.000607
0.004809
0.013720
0.005645
0.002455
0.018061
0.029001
0.049287
0.067840
0.000349
0.012779
0.008444
0.001173
0.000458
0.001141
0.005200

0.000020
0.000866
0.038633
0.195553
0.035537
0.170469
0.034378
0.084547
0.212985
0.377112
0.479025
0.007715
0.047216
0.046516
0.000630
0.001979
0.004197
0.000377

0.012722
0.018162
0.128020
0.470278
0.456838
0.467351
0.229634
0.599355
0.878916
1.230906
1.451521
0.077459
0.498171
0.396308
0.124679
0.078246
0.126769
0.259137

-004664
.007526
.076206
.313447
.259528
.309839
.131237
-296801
-519294
. 743968
.943814
.041747
.281911
.188600
.063879
.038954
.072174
.090608

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.008467
standard deviation of split frequencies = 0.040761
PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values = 1.006
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Apéndice 4.3: Bone morphogenetic protein 2 — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)

o O, O, O, . . O, O, O, O, + -1698.75
N

625000 2500000

Model parameter summaries over the runs sampled in files
"“"BMP2_Prot.nexus.runl.p" and "BMP2_Prot.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "BMP2_Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 2.819544 0.086833 2.280275 3.423562 2.799334 16144.26 16379.99 1.000
alpha 1.367554 0.115483 0.814122 2.066669 1.315613 11685.67 11970.94 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "BMP2_Prot.nexus.tstat'):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
10 37502 1.000000 0.000000 1.000000 1.000000 2
11 37502 1.000000 0.000000 1.000000 1.000000 2
12 37402 0.997333 0.000453 0.997013 0.997653 2
13 37336 0.995574 0.000453 0.995254 0.995894 2
14 37138 0.990294 0.001207 0.989441 0.991147 2
15 36563 0.974961 0.000641 0.974508 0.975415 2

+ Convergence diagnostic (standard deviation of split frequencies)
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should approach 0.0 as runs converge.
Summary statistics for branch and node parameters
(saved to file "BMP2_Prot.nexus.vstat'):

95% HPD Interval

Parameter Mean Variance Lower Upper Median PSRF+ Nruns
length[1] 0.014168 0.000104 0.000159 0.033995 0.011868 1.000 2
length[2] 0.019327 0.000141 0.000933 0.042573 0.017037 1.000 2
length[3] 0.093678 0.000890 0.039076 0.152502 0.090542 1.000 2
length[4] 0.191060 0.002149 0.102545 0.280694 0.187143 1.000 2
length[5] 0.075936 0.001963 0.000057 0.159197 0.069147 1.000 2
length[6] 0.171723 0.002491 0.079915 0.271818 0.167392 1.000 2
length[7] 0.119883 0.001847 0.039489 0.204520 0.115899 1.000 2
length[8] 0.250056 0.006070 0.108585 0.407777 0.243523 1.000 2
length[9] 0.440742 0.012312 0.237930 0.663902 0.430918 1.000 2
length[10] 0.636718 0.018734 0.389292 0.913663 0.624539 1.000 2
length[11] 0.397990 0.011958 0.193931 0.613944 0.388573 1.000 2
length[12] 0.046481 0.000482 0.008983 0.090445 0.043557 1.000 2
length[13] 0.078310 0.000899 0.023615 0.137542 0.075065 1.000 2
length[14] 0.169060 0.004714 0.041914 0.303744 0.162681 1.000 2
length[15] 0.117432 0.002212 0.028654 0.209993 0.113695 1.000 2

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter
value (a branch length, for instance) is not sampled in all runs.

Summary statistics for partitions with frequency >= 0.10 in at least one run:
Average standard deviation of split frequencies = 0.000459

Maximum standard deviation of split frequencies = 0.001207

Average PSRF for parameter values (excluding NA and >10.0) = 1.000

Maximum PSRF for parameter values = 1.000



Apéndice 4.4: Cyclin-g-associated kinase — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"GAK_CDS.nexus.runl.p" and "GAK_CDS.nexus.run2.p':

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "GAK_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 9.720695 0.310271 8.668933  10.828200 9.687636 6498.10 6920.64 1.000
kappa 3.125313 0.014867 2.886397 3.360811 3.123325 8342.36 8383.94 1.000
pi(A) 0.293580 0.000018 0.285325 0.301989 0.293546  4948.99  4988.17 1.000
pi(C) 0.239993 0.000015 0.232320 0.247599 0.239977 5080.18 5349.12 1.000
pi(G) 0.211457 0.000014 0.204042 0.218493 0.211460 5663.32 5745.95 1.000
pi(T) 0.254970 0.000016 0.247297 0.262972 0.254875 4825.70 5243.18 1.000
alpha 0.971393 0.007043 0.802124 1.131295 0.971179  2855.48  2925.62 1.000
pinvar 0.060780 0.000239 0.029658 0.089765 0.062099 2996.12  3003.73 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "GAK_CDS.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
15 37502 1.000000 0.000000 1.000000 1.000000 2
16 37502 1.000000 0.000000 1.000000 1.000000 2
17 37502 1.000000 0.000000 1.000000 1.000000 2
18 37502 1.000000 0.000000 1.000000 1.000000 2
19 37502 1.000000 0.000000 1.000000 1.000000 2
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20 37502
21 37502
22 37485
23 37457
24 37410
25 37403

1.000000
1.000000
0.999547
0.998800
0.997547
0.997360

-000000
.000000
-000490
-000113
.001810
.001999

.000000
.000000
-999200
-998720
.996267
.995947
+ Convergence diagnostic (standard deviation of split frequencies)

should approach 0.0 as runs converge.

-000000
.000000
-999893
-998880
.998827
.998773

Summary statistics for branch and node parameters
(saved to file "GAK_CDS.nexus.vstat'):

Parameter

Variance

95% HPD Interval

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]
length[8]
length[9]
length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]
length[25]

0.743171
0.346548
0.419523
0.023478
0.022176
0.236881
0.085452
0.007381
0.010822
0.186178
0.283368
1.156920
2.750349
0.748166
0.124524
0.104581
0.324744
0.155827
0.053494
0.409263
0.237241
0.400730
0.108004
0.217828
0.565263

0.003754
0.001205
0.001413
0.000042
0.000041
0.000976
0.000095
0.000004
0.000006
0.000486
0.000411
0.011804
0.123172
0.027843
0.000219
0.000406
0.001418
0.001213
0.000074
0.001311
0.001237
0.002652
0.001290
0.004145
0.026457

.625652
.280222
.348059
.010882
.009968
.174957
.066719
.003456
.006428
.144457
.244321
.955243
-115290
.420106
.095393
.065125
.251785
.090067
.037220
.338894
.170499
.303627
.039806
.095228
.252412

.864375
.415978
.494150
.036097
.035054
.297135
.104874
.011404
.015708
.230657
.323136
.377736
.464807
-065958
.153012
.143618
-398480
.226647
.070645
.481104
-307533
.501521
.178526
.346590
.887646

.740204
-345392
.418185
.023247
.022074
.236112
.085118
.007205
.010644
.185673
.282553
.151876
.722922
. 742550
-124045
.103978
.323754
.154681
.053172
.408116
.235829
-398988
.105944
.215630
-560852

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies
standard deviation of split frequencies = 0.001999
PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values = 1.000

= 0.000401
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Apéndice 4.5: Cyclin-g-associated kinase - Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"GAK_Prot.nexus.runl.p” and "GAK_Prot.nexus.run2.p':

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "GAK_Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 6.809590 0.094227 6.226508 7.420869 6.799374 10450.16 10570.75 1.000
alpha 1.408259 0.011435 1.206091 1.622193 1.402493 10885.23 11071.78 1.000
pinvar 0.000858 0.000001 0.000000 0.002575 0.000596 8013.62  8277.45 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "GAK_Prot.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
15 37502 1.000000 .000000 1.000000 1.000000
16 37502 1.000000 .000000 1.000000 1.000000
17 37502 1.000000 -000000 1.000000 1.000000
18 37502 1.000000 .000000 1.000000 1.000000
19 37502 1.000000 -000000 1.000000 1.000000
20 37502 1.000000 .000000 1.000000 1.000000
21 37502 1.000000 -000000 1.000000 1.000000
22 37502 1.000000 .000000 1.000000 1.000000
23 37502 1.000000 -000000 1.000000 1.000000

OO0OO0OO0OO0OO0O0O0O0
NNNNMNNMNNNNDN
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24 37502 1.000000 0.000000 1.000000 1.000000 2

25 36303 0.968028 0.000490 0.967682 0.968375 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "GAK_Prot.nexus.vstat'):

95% HPD Interval

Parameter Mean Variance Lower Upper Median PSRF+ Nruns
length[1] 0.498910 0.001981 0.415828 0.589505 0.497327 1.000 2
length[2] 0.243032 0.000752 0.189724 0.296440 0.242127 1.000 2
length[3] 0.329918 0.001003 0.268771 0.391949 0.328845 1.000 2
length[4] 0.014700 0.000027 0.005150 0.025113 0.014232 1.000 2
length[5] 0.017436 0.000030 0.007544 0.028736 0.017009 1.000 2
length[6] 0.181520 0.000644 0.132489 0.231806 0.180423 1.000 2
length[7] 0.058114 0.000101 0.038152 0.077229 0.057556 1.000 2
length[8] 0.005937 0.000007 0.001497 0.011401 0.005559 1.000 2
length[9] 0.004873 0.000006 0.000867 0.009749 0.004489 1.000 2
length[10] 0.152593 0.000281 0.120384 0.185533 0.151922 1.000 2
length[11] 0.133640 0.000356 0.096742 0.170643 0.132839 1.000 2
length[12] 0.816222 0.005135 0.672342 0.951940 0.813967 1.000 2
length[13] 1.782829 0.035616 1.430279 2.162368 1.773713 1.000 2
length[14] 0.408553 0.010093 0.216650 0.608914 0.405827 1.000 2
length[15] 0.065960 0.000250 0.036033 0.097236 0.065066 1.000 2
length[16] 0.112526 0.000678 0.063744 0.165026 0.111506 1.000 2
length[17] 0.208048 0.000655 0.159215 0.259194 0.207303 1.000 2
length[18] 0.034667 0.000064 0.019701 0.050656 0.034135 1.000 2
length[19] 0.210665 0.000933 0.151870 0.271085 0.209468 1.000 2
length[20] 0.054622 0.000119 0.033892 0.076511 0.054015 1.000 2
length[21] 0.595077 0.011608 0.389100 0.811753 0.591507 1.000 2
length[22] 0.162597 0.002210 0.071888 0.254219 0.160512 1.000 2
length[23] 0.276247 0.001033 0.214882 0.340646 0.275253 1.000 2
length[24] 0.365205 0.001841 0.281357 0.449089 0.363674 1.000 2
length[25] 0.076845 0.000804 0.024310 0.134362 0.075232 1.000 2

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter
value (a branch length, for instance) is not sampled in all runs.

Summary statistics for partitions with frequency >= 0.10 in at least one run:
Average standard deviation of split frequencies = 0.000045

Maximum standard deviation of split frequencies = 0.000490

Average PSRF for parameter values (excluding NA and >10.0) = 1.000

Maximum PSRF for parameter values = 1.000
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Apéndice 4.6: Groucho protein — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""Groucho_CDS.nexus.runl.p"™ and " Groucho_CDS.nexus.run2.p':

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "Groucho_CDS.nexus.pstat™.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 6.785397 0.231347 5.888357 7.755557 6.760788 6946.98  7249.20 1.000
kappa 3.455907 0.032112 3.106412 3.808353 3.451372  7544.32 8081.89 1.000
pi(A) 0.254634 0.000026 0.244172 0.264435 0.254644  5550.58  5982.27 1.000
pi(C) 0.270589 0.000027 0.260388 0.280866 0.270601 5998.63 6166.50 1.000
pi(G) 0.215172 0.000022 0.206079 0.224685 0.215197 6689.32 6730.41 1.000
pi(T) 0.259605 0.000026 0.249630 0.269581 0.259662 5732.10 6046.39 1.000
alpha 0.492797 0.000666 0.443385 0.543214 0.492116 6413.76  6635.29 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "Groucho_CDS.nexus.tstat™):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
14 37502 1.000000 0.000000 1.000000 1.000000 2
15 37502 1.000000 0.000000 1.000000 1.000000 2
16 37502 1.000000 0.000000 1.000000 1.000000 2
17 37502 1.000000 0.000000 1.000000 1.000000 2
18 37502 1.000000 0.000000 1.000000 1.000000 2
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19 37502
20 37502
21 37502
22 37499
23 34340

1.000000
1.000000
1.000000
0.999920
0.915684

0.000000
0.000000
0.000000
0.000038
0.004978

1.000000
1.000000
1.000000
0.999893
0.912165

1.000000 2
1.000000 2
1.000000 2
0.999947 2
0.919204 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "Groucho CDS.nexus.vstat'™):

Parameter

Variance

95% HPD Interval

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]
length[8]
length[9]
length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]

1.199699
0.327854
0.290900
0.300763
0.004765
0.006557
0.091447
0.124528
0.453548
0.023996
0.011471
0.029081
0.024182
0.100864
0.055601
0.541497
0.171484
1.388428
0.455598
0.390508
0.402628
0.301276
0.091892

0.036068
0.001640
0.001391
0.003068
0.000004
0.000005
0.000172
0.000815
0.001533
0.000066
0.000059
0.000075
0.000072
0.000455
0.000133
0.015945
0.001014
0.039076
0.003069
0.006984
0.002776
0.006102
0.001665

0.856729
0.252309
0.221125
0.198240
0.001031
0.002352
0.066064
0.069470
0.379210
0.007528
0.000002
0.012762
0.008215
0.058449
0.033227
0.308814
0.109684
1.009994
0.348974
0.230402
0.301622
0.151509
0.016965

1.587131
0.410157
0.366779
0.413763
0.008846
0.011027
0.117414
0.180807
0.531060
0.038954
0.026035
0.046097
0.041044
0.142063
0.078290
0.801069
0.235040
1.775426
0.565912
0.556639
0.506794
0.455780
0.173317

.184724
.327476
.289574
.297103
-004549
-006364
-090954
-123668
.451659
.024529
.010251
-028637
.023947
-100122
.055249
.534713
.170346
.375917
.453233
.386977
.400696
.298215
.088956

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Max imum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000502
standard deviation of split frequencies = 0.004978
PSRF for parameter values (excluding NA and >10.0) = 1.000

PSRF for parameter values

= 1.001
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Apéndice 4.7: Groucho protein — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""Groucho_Prot._nexus.runl.p"™ and Groucho_Prot.nexus.run2.p':

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file Groucho_Prot.nexus.pstat™.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 2.939532 0.032488 2.597479 3.299828 2.931159 9764.90 10050.17 1.000
alpha 1.068708 0.013614 0.856232 1.309533 1.060679 8928.86  9281.25 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "Groucho_Prot.nexus.tstat™):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
14 37502 1.000000 0.000000 1.000000 1.000000 2
15 37502 1.000000 0.000000 1.000000 1.000000 2
16 37502 1.000000 0.000000 1.000000 1.000000 2
17 37502 1.000000 0.000000 1.000000 1.000000 2
18 37502 1.000000 0.000000 1.000000 1.000000 2
19 37502 1.000000 0.000000 1.000000 1.000000 2
20 37497 0.999867 0.000038 0.999840 0.999893 2
21 37483 0.999493 0.000113 0.999413 0.999573 2
22 37351 0.995974 0.000038 0.995947 0.996000 2
23 34743 0.926431 0.002149 0.924911 0.927951 2
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+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file “Groucho_Prot.nexus.vstat™):

95% HPD Interval

Parameter Mean Variance Lower Upper Median PSRF+ Nruns
length[1] 0.666934 0.008940 0.485448 0.851193 0.661393 1.000 2
length[2] 0.079023 0.000253 0.049221 0.110863 0.078194 1.000 2
length[3] 0.104092 0.000314 0.069906 0.138679 0.103058 1.000 2
length[4] 0.091702 0.000459 0.052479 0.135558 0.090236 1.000 2
length[5] 0.003240 0.000005 0.000080 0.007518 0.002760 1.000 2
length[6] 0.002213 0.000003 0.000000 0.005862 0.001726 1.000 2
length[7] 0.037029 0.000080 0.020389 0.054847 0.036376 1.000 2
length[8] 0.083640 0.000252 0.053521 0.115245 0.082845 1.000 2
length[9] 0.221644 0.000533 0.177129 0.267107 0.220755 1.000 2
length[10] 0.004956 0.000009 0.000013 0.010618 0.004454 1.000 2
length[11] 0.002568 0.000006 0.000000 0.007279 0.001897 1.000 2
length[12] 0.019627 0.000042 0.008211 0.032684 0.018978 1.000 2
length[13] 0.009632 0.000025 0.001008 0.019370 0.008955 1.000 2
length[14] 0.153951 0.001026 0.090559 0.215648 0.152498 1.000 2
length[15] 0.172241 0.000562 0.126519 0.218647 0.171317 1.000 2
length[16] 0.140878 0.000969 0.080852 0.202516 0.139743 1.000 2
length[17] 0.190072 0.000598 0.143381 0.239139 0.189208 1.000 2
length[18] 0.623160 0.006431 0.470070 0.781639 0.619062 1.000 2
length[19] 0.066719 0.000227 0.039069 0.097272 0.065952 1.000 2
length[20] 0.035672 0.000135 0.013808 0.058513 0.034879 1.000 2
length[21] 0.189642 0.002798 0.089362 0.295108 0.187217 1.000 2
length[22] 0.009993 0.000026 0.001153 0.019874 0.009276 1.000 2
0 0 0 0 0 1 2

length[23] -032399 .000248 .002535 .061869 -031131
+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary statistics for partitions with frequency >= 0.10 in at least one run:
Average standard deviation of split frequencies = 0.000234

Maximum standard deviation of split frequencies = 0.002149

Average PSRF for parameter values (excluding NA and >10.0) = 1.000

Maximum PSRF for parameter values = 1.000
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Apéndice 4.8: Homeobox protein HoxB4a — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
“HoxB4a_CDS.nexus.runl._p" and "HoxB4a_CDS.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "HoxB4a_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 2.694830 0.030002 2.364079 3.037263 2.686743 12734.96 12870.77 1.000
kappa 2.990905 0.041840 2.592151 3.390170 2.984709 9990.83 10213.51 1.000
pi(A) 0.306055 0.000060 0.290609 0.320868 0.306021 6442.38 6673.46 1.000
pi(C) 0.256759 0.000051 0.242708 0.270688 0.256675 6505.74 6756.44 1.000
pi(G) 0.198290 0.000041 0.185680 0.210801 0.198292 6739.32 7157.08 1.000
pi(T) 0.238896 0.000048 0.225103 0.252146 0.238826 6911.65 7093.28 1.001
0 0 0 0 1

pinvar .212454 0.000322 .178366 .248379 .212518 10337.82 10611.52

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file “HoxB4a_CDS.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
9 37502 1.000000 0.000000 1.000000 1.000000 2
10 37502 1.000000 0.000000 1.000000 1.000000 2
11 37502 1.000000 0.000000 1.000000 1.000000 2
12 37300 0.994614 0.001735 0.993387 0.995840 2
13 22553 0.601381 0.002828 0.599381 0.603381 2
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14 12526

0.334009

0.003545

0.331502

0.336515 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file “HoxB4a_CDS.nexus.vstat'):

Parameter

Variance

95% HPD Interval

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]
length[8]
length[9]
length[10]
length[11]
length[12]
length[13]
length[14]

-091409
.241029
.670247
-006409
.018198
-175407
.248622
.096270
.690748
-092138
.054464
-200896
.123070
-099068

.002708
.005582
.013416
.000007
.000013
.000267
-000460
.003278
.015518
.000301
.000128
.003432
.005317
.004205

.000005
.097274
.454409
.001419
.011314
.143979
.208013
.000021
.451875
.058474
.032983
.086233
.000004
.000034

.184839
.389224
-901884
.011821
.025431
.207359
.290015
.197940
-934036
.126589
.077034
-309088
.254777
.219089

.086719
.237783
.661584
.006188
.017979
.174881
.248317
.090834
.680590
.091785
-054084
-203665
.114948
.090412

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies
standard deviation of split frequencies = 0.003545
PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values = 1.000

= 0.001351
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Apéndice 4.9: Homeobox protein HoxB4a - Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""HoxB4a_Prot.nexus.runl._.p" and "HoxB4aP_Prot.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file ""HoxB4a_Prot.nexus.pstat™.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 1.950341 0.012250 1.733727 2.166488 1.947872 15140.81 15733.87 1.000
pinvar 0.001328 0.000002 0.000000 0.003987 0.000915 9978.16  9994.86 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file “HoxB4a_Prot.nexus.tstat™):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

9 37502 1.000000 0.000000 1.000000 1.000000 2

10 37502 1.000000 0.000000 1.000000 1.000000 2

11 37500 0.999947 0.000000 0.999947 0.999947 2

12 36734 0.979521 0.000754 0.978988 0.980054 2

13 33695 0.898485 0.000415 0.898192 0.898779 2

+ Convergence diagnostic (standard deviation of split frequencies)

should approach 0.0 as runs converge.
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Summary statistics for branch and node parameters
(saved to file “HoxB4a_Prot._nexus.vstat'™):

95% HPD Interval

Parameter Mean Variance Lower Upper Median PSRF+ Nruns
length[1] 0.049687 0.000800 0.000240 0.101811 0.045570 1.000 2
length[2] 0.061403 0.000956 0.009390 0.122229 0.056655 1.000 2
length[3] 0.381434 0.007189 0.220693 0.549396 0.377143 1.000 2
length[4] 0.012865 0.000026 0.003800 0.022938 0.012338 1.000 2
length[5] 0.033104 0.000056 0.019050 0.047745 0.032578 1.000 2
length[6] 0.197283 0.000631 0.150057 0.247945 0.196254 1.000 2
length[7] 0.180230 0.000619 0.134329 0.230265 0.179818 1.000 2
length[8] 0.206900 0.001949 0.122305 0.295552 0.204415 1.000 2
length[9] 0.511610 0.008657 0.331050 0.692179 0.508983 1.000 2
length[10] 0.070527 0.000249 0.040502 0.101716 0.069702 1.000 2
length[11] 0.086778 0.000420 0.047734 0.126965 0.085958 1.000 2
length[12] 0.098224 0.001432 0.026884 0.173339 0.096428 1.000 2
length[13] 0.063175 0.001315 0.004213 0.133418 0.057290 1.000 2

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter
value (a branch length, for instance) is not sampled in all runs.

Summary statistics for partitions with frequency >= 0.10 in at least one run:
Average standard deviation of split frequencies = 0.000234

Maximum standard deviation of split frequencies = 0.000754

Average PSRF for parameter values (excluding NA and >10.0) = 1.000

Maximum PSRF for parameter values = 1.000
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Apéndice 4.10: Lim homeobox protein Ihx1 — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the “"sump® and “sumt-”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"LHX1_CDS.nexus.runl.p™ and “LHX1_CDS.nexus.run2.p":

Summaries are based on a total of 872 samples from 2 runs.

Each run produced 581 samples of which 436 samples were included.
Parameter summaries saved to file "LHX1_CDS.nexus.pstat'.

95% HPD Interval
Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 8.488856 0.819350 6.843690 10.284510 8.397763 204 .41 215.12 0.999
kappa 3.447326 0.073957 2.948521 3.963319 3.474155 78.93 110.19 0.999
pi(A) 0.287864 0.000081 0.270663 0.305319 0.287980 88.16 102.87 0.999
pi(C) 0.243623 0.000067 0.227868 0.259184 0.242788 111.55 137.98 0.999
pi(G) 0.222686 0.000064 0.207866 0.237483 0.222928 90.14 111.62 1.000
pi(T) 0.245827 0.000070 0.229619 0.261716 0.245932 145.67 148.41 0.999
alpha 0.507680 0.001726 0.430428 0.598573 0.504999 195.44 208.96 1.001

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "LHX1_CDS.nexus.tstat'):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
16 872 1.000000 0.000000 1.000000 1.000000 2
17 872 1.000000 0.000000 1.000000 1.000000 2
18 872 1.000000 0.000000 1.000000 1.000000 2
19 872 1.000000 0.000000 1.000000 1.000000 2
20 863 0.989679 0.001622 0.988532 0.990826 2
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21 851
22 816
23 803
24 787
25 778
26 739
27 593
28 142
29 99

-975917
-935780
-920872
-902523
-892202
.847477
.680046
.162844
-113532

[eNoNoNoNoNoNoNoNe]

[eNeNoNoNoNoNoNoNa]

.001622
.009731
.021083
.011353
.016218
.017840
.017840
.016218
-001622

[eNeoNeoNoloNoNoNoNa]

974771
.928899
-905963
.894495
.880734
.834862
.667431
.151376
.112385

[eNoNoNoNoNoNoNoNo]

.977064
.942661
.935780
-910550
-903670
.860092
.692661
.174312
-114679

NNNNNNNDNDN

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "LHX1_CDS.nexus.vstat'):

Parameter

Variance

95% HPD Interval

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]
length[8]
length[9]
length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]
length[25]
length[26]
length[27]
length[28]
length[29]

0.461453
0.174859
0.134870
0.410042
0.479865
1.157551
0.004550
0.012336
0.639920
0.301530
0.065460
0.646171
0.016111
0.017671
0.129539
0.253596
1.012407
0.465770
0.394181
0.041615
0.188048
0.520519
0.099761
0.332328
0.185815
0.199285
0.196511
0.160329
0.221855

0.007754
0.004762
0.004788
0.008630
0.007864
0.093641
0.000011
0.000024
0.010074
0.005927
0.000417
0.060326
0.000074
0.000082
0.004138
0.005044
0.043766
0.014591
0.010889
0.000347
0.006187
0.053759
0.001823
0.013143
0.004675
0.009422
0.010685
0.009946
0.019984

0.284826
0.041613
0.008152
0.221080
0.314365
0.585903
0.000061
0.004195
0.450776
0.154326
0.028547
0.198988
0.001246
0.002443
0.009202
0.110598
0.649432
0.209630
0.213483
0.009055
0.048409
0.101770
0.017903
0.100441
0.066057
0.029329
0.046103
0.006257
0.005059

0.624833
0.306979
0.263901
0.605662
0.655197
1.728442
0.010194
0.021989
0.833515
0.449205
0.104979
1.076544
0.030672
0.034922
0.244756
0.390992
1.445448
0.670926
0.605395
0.078942
0.339265
0.974284
0.179256
0.534944
0.318176
0.378103
0.431150
0.353167
0.445052

.457311
.168731
-130669
-414420
.471299
-120830
.003742
.011749
.629911
.297643
.064242
.615420
.015675
.016893
.123466
.249811
.991403
-464490
.388781
.041645
.181311
-503556
-098685
.325078
.181706
.189183
.181083
-145095
.223841

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.008225
standard deviation of split frequencies = 0.021083
PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values = 1.007
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Apéndice 4.11: Lim homeobox protein Ihx1 — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"LHX1_Prot.nexus.runl._p"™ and "LHX1_Prot.nexus.run2.p":

Summaries are based on a total of 1248 samples from 2 runs.

Each run produced 831 samples of which 624 samples were included.
Parameter summaries saved to file "LHX1_Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 5.337037 0.349374 4.266499 6.528099 5.306429 276.12 402.53 1.001
alpha 0.579447 0.004930 0.451319 0.724886 0.572935 306.24 383.82 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "LHX1_Prot.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
16 1248 1.000000 .000000 1.000000 1.000000
17 1235 0.989583 .003400 0.987179 0.991987
18 1208 0.967949 .018131 0.955128 0.980769
19 1203 0.963942 -016998 0.951923 0.975962
20 1160 0.929487 .027196 0.910256 0.948718
21 1132 0.907051 .013598 0.897436 0.916667
22 1014 0.812500 -011332 0.804487 0.820513
23 932 0.746795 -004533 0.743590 0.750000
24 894 0.716346 -004533 0.713141 0.719551
25 687 0.550481 .003400 0.548077 0.552885

[elelcjojoNoNoNoNaNe]
NNNNNNNNNN
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26 460 0
27 449 0
28 380 0
29 368 0
30 343 0
31 316 0
32 284 0
33 253 0
34 216 0
35 203 0
36 157 0
37 152 0

-368590
.359776
-304487
.294872
.274840
.253205
.227564
.202724
-173077
.162660
-125801
.121795

[eNelojoNooNoNoNoNoNoNe)

.018131
.028330
-006799
-002266
.001133
.002266
-004533
.007932
.018131
.007932
-007932
-009065

eNoNoloNoNoloNoNoNoNoNo)

.355769
.339744
.299679
.293269
.274038
.251603
.224359
.197115
.160256
.157051
.120192
.115385

[eNoNoloNoNoloNoNoNoNoNo)

.381410
.379808
-309295
.296474
.275641
.254808
.230769
.208333
.185897
.168269
.131410
.128205

NNNNNNNNNNDNN

diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

+ Convergence

Summary statistics for branch and node parameters
(saved to file "LHX1_Prot.nexus.vstat'):

Parameter

Variance

95% HPD Interval

PSRF+

length[1]

length[2]

length[3]

length[4]

length[5]

length[6]

length[7]

length[8]

length[9]

length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]
length[25]
length[26]
length[27]
length[28]
length[29]
length[30]
length[31]
length[32]
length[33]
length[34]
length[35]
length[36]
length[37]

0.147413
0.061604
0.081838
0.271220
0.283420
1.003538
0.009513
0.010381
0.381737
0.111851
0.025889
0.651854
0.019988
0.018839
0.036338
0.827884
0.018103
0.100246
0.229447
0.286054
0.231634
0.041266
0.152407
0.069391
0.056760
0.136352
0.054029
0.116748
0.124127
0.132151
0.184989
0.128707
0.061211
0.121854
0.100629
0.014345
0.093397

0.001949
0.001041
0.001501
0.005919
0.003659
0.034017
0.000046
0.000051
0.006072
0.001876
0.000161
0.043499
0.000125
0.000124
0.000700
0.031227
0.000119
0.001974
0.008780
0.009105
0.010706
0.000587
0.005144
0.001749
0.001234
0.005848
0.001141
0.006944
0.005806
0.009945
0.012992
0.005149
0.001096
0.006467
0.008096
0.000086
0.003626

0.060764
0.005200
0.004028
0.111191
0.182826
0.662331
0.000041
0.000195
0.232379
0.030448
0.004837
0.302355
0.001233
0.001418
0.000131
0.536249
0.000781
0.022763
0.062419
0.074582
0.027627
0.000645
0.019708
0.000077
0.000114
0.000183
0.000871
0.000132
0.000110
0.000029
0.000194
0.001929
0.012038
0.000378
0.000132
0.001181
0.005080

0.225494
0.123087
0.152865
0.414000
0.406745
1.379594
0.022765
0.024145
0.528674
0.194734
0.050369
1.058900
0.041498
0.040863
0.083538
1.223547
0.039597
0.187047
0.414045
0.465953
0.419032
0.086941
0.290636
0.149504
0.121770
0.273180
0.116706
0.280059
0.259505
0.324391
0.380719
0.252444
0.133109
0.261742
0.280284
0.029941
0.209149

.143138
.059070
.079233
.273149
.277376
-999999
-007805
-008860
.376125
.109649
.023644
.631150
.018742
.016828
.031745
.812095
.016370
.096790
.226266
.289964
.223281
.037582
.145752
.062479
.051068
.127406
.049102
-102355
.112382
.106361
.189514
.118653
-058458
.109591
077796
.012282
.085052

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.
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Summary statistics for partitions with frequency >= 0.10 in at least one run:
Average standard deviation of split frequencies = 0.009890

Maximum standard deviation of split frequencies = 0.028330

Average PSRF for parameter values (excluding NA and >10.0) = 1.002

Maximum PSRF for parameter values = 1.033

Apéndice 4.12: Membrane-associated guanylate kinase protein 2 — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""MAGUK2_CDS.nexus.runl._p" and "MAGUK2_CDS.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "MAGUK2_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 1.443225 0.012248 1.237414 1.662680 1.432499 7064.82 7684.91 1.000
kappa 3.453216 0.112199 2.818083 4.120849 3.430545 6429.67  7050.09 1.000
pi(A) 0.285893 0.000072 0.269527 0.302852 0.285897 6555.83  6580.55 1.000
pi(C) 0.254210 0.000065 0.238603 0.270314 0.254183 6479.15 6615.95 1.000
pi(G) 0.219870 0.000058 0.204652 0.234474 0.219740 6335.73 6924 .74 1.000
pi(T) 0.240027 0.000061 0.224816 0.255291 0.240004 6870.28 7053.71 1.000
pinvar 0.254008 0.000764 0.198090 0.306243 0.254961 7291.39 8012.13 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "MAGUK2_CDS.nexus.tstat'):

1D #obs

Probab.

sd(s)+

Min(s)

Max(s)

Nruns
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6 37496
7 37286

0.999840
0.994240

0
0

.000075
.000754

0.999787
0.993707

0.999893 2
0.994774 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "MAGUK2_CDS.nexus.vstat'):

Parameter

95% HPD Interval

PSRF+

Nruns

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.601499
0.013674
0.007347
0.141914
0.485825
0.062110
0.131478

.005619
.000013
.000009
.000374
-003865
.000263
.001466

0.466461
0.006715
0.002034
0.105736
0.372880
0.030877
0.054284

Upper Median
0.754206 0.593202
0.020679 0.013419
0.013130 0.007101
0.181635 0.141189
0.610647 0.479937
0.094192 0.061632
0.205523 0.131964

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000415
standard deviation of split frequencies = 0.000754

PSRF for parameter values (excluding NA and >10.0) = 1.000

PSRF for parameter values = 1.000
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Apéndice 4.13: Membrane-associated guanylate kinase protein 2 — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"MAGUK2_Prot.nexus.runl._p" and "MAGUK2_Prot.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "MAGUK2_Prot.nexus.pstat™.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 1.395510 0.009856 1.203252 1.589831 1.390445 15788.07 15893.15 1.000
alpha 1.542839 0.140839 0.914687 2.271613 1.481454 10319.84 10772.24 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "MAGUK2_Prot.nexus.tstat™):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37502 1.000000 0.000000 1.000000 1.000000 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "MAGUK2_Prot.nexus.vstat'):
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Parameter

95% HPD Interval

Median

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.607746
0.031894
0.014291
0.123751
0.361837
0.158393
0.097598

.004620
.000077
-000039
.000584
-002186
.001353
-000496

.480577
.015759
.002953
.078936
.271393
.087455
.056036

.745491
.049403
-026500
.172301
.453385
.231288
.142674

.603816
.031110
.013557
.122595
-359488
.156603
-096455

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Max imum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000000
standard deviation of split frequencies = 0.000000

PSRF for parameter values (excluding NA and >10.0) = 1.000

PSRF for parameter values = 1.000
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Apéndice 4.14: Serine:threonine protein kinase Mark2 — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""Mark2_CDS.nexus.runl._p" and "Mark2_CDS.nexus.run2.p":
Summaries are based on a total of 37502 samples from 2 runs.
Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "Mark2_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 1.214717 0.008457 1.045404 1.399924 1.206528 3890.97 4038.81 1.000
kappa 4.066306 0.095529 3.490958 4.698132 4.048351 3986.98 4215.15 1.000
pi(A) 0.251241 0.000025 0.241431 0.261108 0.251262 5879.42 6132.92 1.000
pi(C) 0.287956 0.000028 0.277448 0.298194 0.287913 5392.50 5906.21 1.000
pi(G) 0.232509 0.000024 0.222880 0.241982 0.232463 5870.14 6652.94 1.000
pi(T) 0.228294 0.000023 0.218857 0.237622 0.228299 6666.94 6743.03 1.000
alpha 0.667060 0.007204 0.508395 0.835653 0.660219 3467.09 3671.83 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "Mark2_CDS.nexus.tstat'):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37502 1.000000 0.000000 1.000000 1.000000 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.
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Summary statistics for branch and node parameters
(saved to file "Mark2_CDS.nexus.vstat'):

Parameter

95% HPD Interval

Median

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.387189
0.413440
0.006607
0.017476
0.072035
0.265756
0.052213

.001634
.001885
.000004
-000006
.000103
.000844
.000088

.311758
-333166
.003105

.469205
-500049
.010463

.052172
.210327
.033928

.091711
.322786
.070457

0 0 0
0 0 0
0 0 0
0.012608 0.022346 0.
0 0 0
0 0 0
0 0 0

.384227
-409718
-006500

017383

.071746
.263841
.052012

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Max imum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000000
standard deviation of split frequencies = 0.000000

PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values

= 1.000
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Apéndice 4.15: Serine:threonine protein kinase Mark2 — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"Mark2_Prot.nexus.runl._p" and "Mark2_Prot.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "Mark2_Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 0.661319 0.001005 0.600304 0.723523 0.660408 15169.20 15974.82 1.000
alpha 1.347632 0.095008 0.830478 1.950329 1.295864 11678.34 12075.99 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "Mark2_Prot.nexus.tstat"):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37502 1.000000 0.000000 1.000000 1.000000 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "Mark2_Prot.nexus.vstat'):
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Parameter

95% HPD Interval

Median

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.208861
0.171531
0.009761
0.016909
0.067691
0.032433
0.154133

.000369
-000263
.000007
-000012
.000081
-000045
.000253

.171954
.140314
.004722

.247200
.203961
.015162

.050583
.019676
.123023

.085446
.045762
.185350

0 0 0
0 0 0
0 0 0
0.010510 0.023827 0.
0 0 0
0 0 0
0 0 0

.208177
.171061
-009525

016683

.067321
.032040
-153679

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000000
standard deviation of split frequencies = 0.000000

PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values

= 1.000
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Apéndice 4.16: Atrial natriuretic peptide receptor 1 — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"“NPR1_CDS.nexus.runl.p™ and "NPR1_CDS.nexus.run2.p":

Summaries are based on a total of 678 samples from 2 runs.

Each run produced 451 samples of which 339 samples were included.
Parameter summaries saved to file "NPR1_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 4.881069 0.048088 4.463393 5.308056 4.863719 99.47 125.88 1.000
r(A<->C) 0.148031 0.000153 0.124755 0.171196 0.147391 60.63 65.54 1.015
r(A<->G) 0.206207 0.000181 0.183385 0.234976 0.205686 102.42 130.23 1.039
r(A<->T) 0.090999 0.000086 0.072292 0.108074 0.091198 128.04 140.92 1.004
r(C<->G) 0.128492 0.000137 0.108617 0.151562 0.127114 57.10 87.68 1.001
r(C<->T) 0.369683 0.000336 0.334821 0.401847 0.369075 84.81 101.45 1.049
r(G<->T) 0.056588 0.000070 0.040779 0.072467 0.056290 125.32 153.12 0.999
pi(A) 0.307515 0.000066 0.294412 0.324040 0.307776 65.34 74.27 1.006
pi(C) 0.214402 0.000040 0.202968 0.225866 0.215018 61.24 83.74 1.002
pi(G) 0.230695 0.000045 0.217964 0.242028 0.230442 57.40 76.26 1.006
pi(T) 0.247388 0.000046 0.234211 0.260698 0.247629 105.66 109.82 1.063
alpha 1.342886 0.035718 1.005537 1.717966 1.327450 107.88 179.54 1.001
pinvar 0.125514 0.000458 0.090357 0.171953 0.127170 125.07 179.83 1.007

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "NPR1_CDS.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
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13 678
14 678
15 678
16 678
17 678
18 661
19 631
20 391
21 374
22 204
23 158
24 138

-000000
.000000
.000000
-000000
-000000
.974926
-930678
.576696
.551622
.300885
-233038
.203540

[eNoloNoNoNoNoN Sl SN SN ol ol

[eNeNojoNoojoNoNoNoNoNo)

-000000
.000000
.000000
-000000
-000000
.006258
-010429
.002086
-012515
.025030
-025030
.020859

[eNoNoNoNoNoNoN Tl DN Sl

.000000
.000000
.000000
.000000
.000000
.970501
.923304
.575221
.542773
.283186
.215339
.188791

OO0OO0OO0OO0OO0OO0ORRERER

-000000
.000000
.000000
-000000
-000000
.979351
-938053
.578171
-560472
.318584
.250737
.218289

NNNNNNNNNNDNN

+ Convergence

should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "NPR1_CDS.nexus.vstat'):

Parameter

Variance

95% HPD Interval

diagnostic (standard deviation of split frequencies)

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]
length[8]
length[9]
length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]

0.005974
0.007111
0.065997
0.255467
0.175358
0.067585
0.019621
0.397338
0.508140
0.423746
0.406757
0.964878
0.074553
0.627146
0.056789
0.286335
0.247402
0.110743
0.063250
0.079546
0.057532
0.067455
0.040331
0.046672

0.000006
0.000007
0.000108
0.000577
0.000731
0.000165
0.000117
0.001685
0.002307
0.002299
0.001991
0.007669
0.000249
0.003579
0.000096
0.002129
0.001740
0.001613
0.000524
0.000981
0.000935
0.000935
0.001068
0.000813

0.002160
0.001639
0.048252
0.211724
0.123538
0.041018
0.001018
0.312162
0.425297
0.331910
0.325233
0.805316
0.045234
0.509534
0.038333
0.189192
0.177629
0.035419
0.026081
0.027062
0.000077
0.005479
0.000078
0.000259

0.011177
0.011748
0.087856
0.301906
0.224997
0.090618
0.038579
0.469417
0.605976
0.512645
0.498178
1.128855
0.106864
0.734688
0.074992
0.370234
0.340778
0.187420
0.108235
0.145938
0.114430
0.126134
0.110668
0.100884

-005703
.006725
.065138
.253803
-174890
.068541
.018354
-396345
-503847
.421708
-404084
.958724
.074296
.623689
.056947
.285555
.243892
.110900
-062336
.077392
.054603
.064357
.033815
.042716

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.008517

standard deviation of split frequencies
PSRF for parameter values ( excluding NA and >10.0 ) = 1.007

PSRF for parameter values

= 1.061

0.025030
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Apéndice 4.17: Atrial natriuretic peptide receptor 1 — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
“NPR1_Prot.nexus.runl._p"™ and "NPR1_Prot.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "NPR1_Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 4.603227 0.085599 4.048086 5.185627 4.587339 14977.12 15054.49 1.000
alpha 0.799899 0.004879 0.664391 0.936643 0.796387 10664.15 10794.91 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "NPR1_Prot.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
13 37502 1.000000 0.000000 1.000000 1.000000 2
14 37502 1.000000 0.000000 1.000000 1.000000 2
15 37502 1.000000 0.000000 1.000000 1.000000 2
16 37502 1.000000 0.000000 1.000000 1.000000 2
17 37500 0.999947 0.000000 0.999947 0.999947 2
18 37406 0.997440 0.000453 0.997120 0.997760 2
19 36313 0.968295 0.003582 0.965762 0.970828 2
20 26748 0.713242 0.002413 0.711535 0.714949 2
21 25315 0.675031 0.004261 0.672017 0.678044 2
22 8921 0.237881 0.002979 0.235774 0.239987 2
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23 6235
24 5702

0.166258
0.152045

0.000566
0.003319

0.165858
0.149699

0.166658 2
0.154392 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "NPR1_Prot.nexus.vstat'):

Parameter

Variance

95% HPD Interval

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]
length[8]
length[9]
length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]

0.003432
0.002677
0.015299
0.163531
0.068655
0.072088
0.014020
0.354220
0.497585
0.388418
0.388056
1.029434
0.626173
0.326827
0.029681
0.266622
0.035384
0.123063
0.031568
0.078583
0.097219
0.074684
0.083003
0.078081

0.000008
0.000007
0.000046
0.000611
0.000329
0.000262
0.000108
0.002683
0.004277
0.003008
0.004089
0.013829
0.005716
0.003709
0.000075
0.002563
0.000149
0.001754
0.000237
0.001493
0.001445
0.001442
0.001504
0.001002

.000000
.000000
.003200
.116667
.035050
.041582
.000001
.256365
.368953
.288205
.265614
.804592
.483562
.208580
.013561
.170614
.012780
.041209
-004095
.007553
.025304
.004397
.006662
.021081

-008964
.007770
.028605
.213226
-105500
.104674
.034135
.457031
.624341
-499636
.513378
.262789
.775872
-444602
.046721
.367491
.059492
.204455
-061265
.152128
.172975
.144529
.154227
.143550

.002713
-001920
.014487
.162147
.067751
.071317
.011931
-351640
.495733
.385232
-385037
.022406
.622637
.323748
.028913
.263758
.034335
-120389
-029855
.074897
-095061
.072216
.079524
.076117

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies
standard deviation of split frequencies = 0.004261
PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values = 1.000

= 0.001464
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Apéndice 4.18: RNA binding motif single stranded interacting — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"RBM_CDS.nexus.runl.p" and "RBM_CDS.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "RBM_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 1.302312 0.020287 1.051092 1.591867 1.285205 5191.87 5210.62 1.000
kappa 4.361826 0.267597 3.421587 5.419221 4.316801 5084 .42 5239.04 1.000
pi(A) 0.292834 0.000067 0.276303 0.308306 0.292781 6449 .55 6724.73 1.000
pi(C) 0.254189 0.000059 0.239037 0.269233 0.254139 7477 .55 7584.23 1.000
pi(G) 0.207835 0.000051 0.193899 0.221754 0.207806 6863.97 6921.00 1.000
pi(T) 0.245141 0.000057 0.230027 0.259532 0.245123 6912.08  7166.93 1.000
pinvar 0.411901 0.000641 0.358697 0.457803 0.413208 5231.33 5786.49 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "RBM_CDS.nexus.tstat'):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37088 0.988961 0.000528 0.988587 0.989334 2
7 36345 0.969148 0.002376 0.967468 0.970828 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.
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Summary statistics for branch and node parameters
(saved to file "RBM_CDS.nexus.vstat'):

Parameter

95% HPD Interval

Median

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.454697
0.558667
0.007523
0.014134
0.108271
0.044894
0.117511

.006862
.008328
.000007
.000011
.000314
.000223
.002147

-309630
-396182
.002686

.625129
.741897
.012909

.074378
.015658
.024708

.143566
.074211
.207228

0 0 0.444706
0 0 0.548001
0 0 0.007290
0.007966 0.020935 0.
0 0 0
0 0 0
0 0 0

013927

.107132
-045001
.117045

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Max imum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.001452
standard deviation of split frequencies = 0.002376

PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values

= 1.000
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Apéndice 4.19: RNA binding motif single stranded interacting — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
“NPR1_Prot.nexus.runl._p"™ and "NPR1_Prot.nexus.run2.p":

Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "NPR1_Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 0.760194 0.002054 0.674687 0.851804 0.758902 17663.37 17906.02 1.000
pinvar 0.001366 0.000002 0.000000 0.004084 0.000956 9896.71 10202.25 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "NPR1_Prot.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37502 1.000000 0.000000 1.000000 1.000000 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "NPR1_Prot.nexus.vstat'):
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Parameter

95% HPD Interval

Median

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.257819
0.222190
0.013618
0.017831
0.088104
0.086791
0.073839

.001180
.000796
-000024
.000031
-000189
.000549
-000163

.193125
.169797
.004876
.007696
.061632
.042971
.049594

.327253
.280239
.023354
.028983
.114922
.133925
-099291

-256051
.221445
.013042
.017271
.087411
.085584
.073266

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Max imum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000000
standard deviation of split frequencies = 0.000000

PSRF for parameter values (excluding NA and >10.0) = 1.000

PSRF for parameter values = 1.000
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Apéndice 4.20: Serine:threonine protein kinase — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""Ser_Thr_kinase_CDS.nexus.runl._p"™ and "Ser_Thr_kinase_CDS.nexus.run2.p":
Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "Ser_Thr_kinase_CDS.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 1.456818 0.022252 1.188378 1.762343 1.442044  4322.32  4330.48 1.000
kappa 4.590682 0.185178 3.790609 5.452715 4.561520 4297.60  4559.49 1.000
pi(A) 0.225717 0.000032 0.214944 0.237163 0.225756  6877.59  7000.86 1.000
pi(C) 0.315682 0.000041 0.302956 0.327976 0.315657 6593.19 6682.74 1.000
pi(G) 0.239247 0.000034 0.227853 0.250807 0.239212 6946.50 7039.94 1.000
pi(T) 0.219355 0.000031 0.208306 0.230127 0.219302 7016.76  7264.43 1.000
0 0 0

alpha -533529 0.004612 .405770 0.668175 .527983  3832.71  3940.68 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "Ser_Thr_kinase_CDS.nexus.tstat'™):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37502 1.000000 0.000000 1.000000 1.000000 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.
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Summary statistics for branch and node parameters
(saved to file "Ser_Thr_kinase CDS.nexus.vstat'™):

Parameter

95% HPD Interval

Median

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.640293
0.005384
0.013545
0.077405
0.452395
0.086572
0.181224

.007786
-000004
.000008
.000181
.003882
-000189
.001097

.475398
.001452
.008369

.813483
-009505
.018996

.338991
.059996
.120217

.577647
.113618
.250235

0 0 0
0 0 0
0 0 0
0.051073 0.103800 0.
0 0 0
0 0 0
0 0 0

.630752
-005239
.013375

077077

.446401
.086160
.179504

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Max imum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000000
standard deviation of split frequencies = 0.000000

PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values

= 1.000
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Apéndice 4.21: Serine:threonine protein Kinase — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"Ser_Thr_kinase_Prot.nexus.runl.p" and "Ser_Thr_kinase_Prot.nexus.run2.p":
Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "Ser_Thr_kinase_Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 0.742024 0.001816 0.659613 0.826043 0.740307 13946.92 14958.10 1.000
alpha 1.387214 0.118981 0.836127 2.083979 1.324828 10252.25 11257.49 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "Ser_Thr_kinase_Prot.nexus.tstat™):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37502 1.000000 0.000000 1.000000 1.000000 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "Ser_Thr_kinase_Prot.nexus.vstat'):
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Parameter

95% HPD Interval

Median

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

0.291827
0.005763
0.012396
0.063084
0.236992
0.077950
0.054012

.000725
.000007
-000014
.000108
-000535
.000127
-000176

.240624
.001259
.005756
.043663
.193799
.056864
.028717

.345168
.010894
.019921
.084055
.283497
.100671
.080495

-290636
.005398
-012032
-062499
-236081
.077381
-053338

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Max imum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:

standard deviation of split frequencies = 0.000000
standard deviation of split frequencies = 0.000000

PSRF for parameter values (excluding NA and >10.0) = 1.000

PSRF for parameter values = 1.000
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Apéndice 4.22: Mothers against decapentaplegic homolog 4-like — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""SMAD4_CDS.nexus.runl._p"™ and "'SMAD4_CDS.nexus.run2.p":

Summaries are based on a total of 918 samples from 2 runs.

Each run produced 611 samples of which 459 samples were included.
Parameter summaries saved to file "SMAD4_CDS.nexus.pstat'.

95% HPD Interval
Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 7.531327 0.398569 6.366890 8.802810 7.504724 177.17 261.09 0.999
kappa 3.722810 0.054589 3.278888 4_.157000 3.720967 130.29 144 .12 0.999
pi(A) 0.278579 0.000046 0.263974 0.290675 0.278090 80.81 97.31 1.000
pi(C) 0.240468 0.000040 0.227710 0.252282 0.240417 124.73 161.71 0.999
pi(G) 0.196993 0.000035 0.186894 0.206870 0.196784 93.96 95.59 1.002
pi(T) 0.283960 0.000051 0.272025 0.299233 0.283510 112.63 132.57 1.002
alpha 0.485303 0.001045 0.427538 0.555070 0.482550 172.99 223.45 0.999

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "SMAD4_CDS.nexus.tstat'):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
16 918 1.000000 0.000000 1.000000 1.000000 2
17 918 1.000000 0.000000 1.000000 1.000000 2
18 918 1.000000 0.000000 1.000000 1.000000 2
19 918 1.000000 0.000000 1.000000 1.000000 2
20 918 1.000000 0.000000 1.000000 1.000000 2
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21 917
22 908
23 848
24 797
25 768
26 600
27 476
28 421
29 217
30 149
31 100
32 94

-998911
.989107
.923747
-868192
-836601
.653595
.518519
-458606
-236383
-162309
-108932
-102397

[eNololoNolooNoNoNoNoNe)

[eNeloNoNooNoNoNoNoNoNe)

.001541
.000000
.012324
-016946
-033892
.015405
-000000
.001541
-016946
.032351
-003081
.021568

eNoNoloNoNoloNoNoNoNoNo)

.997821
.989107
-915033
.856209
.812636
.642702
.518519
.457516
.224401
.139434
.106754
.087146

[eNoNoloNoNoNoNoNoNoNal

-000000
.989107
.932462
.880174
.860566
.664488
.518519
-459695
.248366
.185185
.111111
.117647

NNNNNNNNNNDNN

+ Convergence

should approach 0.0 as runs converge.

Summary statistics for branch and node parameters
(saved to file "SMAD4_CDS.nexus.vstat'):

Parameter

Variance

95% HPD Interval

diagnostic (standard deviation of split frequencies)

length[1]

length[2]

length[3]

length[4]

length[5]

length[6]

length[7]

length[8]

length[9]

length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]
length[25]
length[26]
length[27]
length[28]
length[29]
length[30]
length[31]
length[32]

1.052340
1.482984
0.345848
0.086347
0.104169
0.186638
0.136239
0.231376
0.550492
0.339921
0.004926
0.012814
0.035708
0.332109
0.152170
0.138539
0.282297
0.577531
0.344265
0.346275
0.179105
0.333345
0.032935
0.081908
0.077627
0.039528
0.058448
0.060841
0.029377
0.069702
0.019906
0.057235

0.034111
0.050195
0.007951
0.000436
0.001070
0.000784
0.000967
0.002920
0.005440
0.002960
0.000007
0.000016
0.000205
0.002560
0.001412
0.001960
0.003708
0.013022
0.003806
0.002954
0.002051
0.013996
0.000197
0.001145
0.000697
0.000563
0.000816
0.000884
0.000334
0.000961
0.000199
0.001028

0.733679
1.092958
0.179702
0.045131
0.039080
0.134786
0.073308
0.139311
0.426352
0.236470
0.000393
0.006401
0.007068
0.247643
0.087851
0.055060
0.173245
0.357531
0.224863
0.243179
0.080026
0.109677
0.006924
0.023218
0.028036
0.000514
0.009504
0.011813
0.001133
0.005877
0.000402
0.006017

1.432258
1.943845
0.530323
0.125229
0.158903
0.238529
0.195377
0.351924
0.707098
0.443365
0.010129
0.021643
0.063329
0.431191
0.229088
0.219420
0.411963
0.797049
0.455347
0.448948
0.259447
0.557433
0.062560
0.153292
0.127047
0.080430
0.112554
0.119880
0.062590
0.119700
0.045592
0.113846

.033172
.463823
-340972
-084490
-103851
.184725
.134155
.227697
-546169
.336192
-004540
.012341
.036531
.331597
-149997
.137636
.277383
.567016
-337539
-342045
.180552
.321963
.031535
-080070
.077893
.036220
-055968
.057082
-028081
.065225
.017007
.055576

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:
standard deviation of split frequencies = 0.009153
standard deviation of split frequencies = 0.033892

PSRF for parameter values (excluding NA and >10.0) = 1.000
PSRF for parameter values

= 1.009
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Apéndice 4.23:Mothers against decapentaplegic homolog 4-like — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
""SMAD4_Prot.nexus.runl._p" and "'SMAD4_Prot.nexus.run2.p":
Summaries are based on a total of 558 samples from 2 runs.

Each run produced 371 samples of which 279 samples were included.
Parameter summaries saved to file "SMAD4_Prot.nexus.pstat'.

95% HPD Interval
Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 3.047942 0.040366 2.688812 3.461710 3.042203 225.89 233.89 1.000
alpha 1.080686 0.018101 0.792305 1.313652 1.068747 145.99 154.14 1.002

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values

correspond to minimal and average ESS among runs.

ESS value below 100 may indicate that the parameter is undersampled.
+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "SMAD4_Prot.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
16 558 1.000000 0.000000 1.000000 1.000000 2
17 558 1.000000 0.000000 1.000000 1.000000 2
18 558 1.000000 0.000000 1.000000 1.000000 2
19 558 1.000000 0.000000 1.000000 1.000000 2
20 558 1.000000 0.000000 1.000000 1.000000 2
21 558 1.000000 0.000000 1.000000 1.000000 2
22 558 1.000000 0.000000 1.000000 1.000000 2
23 558 1.000000 0.000000 1.000000 1.000000 2
24 484 0.867384 0.015207 0.856631 0.878136 2
25 396 0.709677 0.030413 0.688172 0.731183 2
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0
27 142 0
28 137 0
29 136 0
30 122 0
31 98 0
32 82 0
33 78 0
34 76 0
35 73 0
36 69 0

-428315
.254480
.245520
.243728
.218638
.175627
-146953
.139785
-136201
.130824
-123656

[eNeNoNoNoloNoNoNoNoNe)

.002534
.000000
.002534
.045620
-015207
.000000
.015207
.020275
-010138
.012672
.027879

[eNoNoNoloNoNoNoNoNoNo]

.426523
.254480
.243728
.211470
.207885
.175627
.136201
.125448
.129032
.121864
.103943

[eNoNeololoNoNoNoNoNoNo]

-430108
.254480
.247312
.275986
.229391
.175627
.157706
.154122
-143369
.139785
-143369

NNNNNNNNNNN

diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.

+ Convergence

Summary statistics for branch and node parameters
(saved to file "SMAD4_Prot.nexus.vstat'):

Parameter

95% HPD Interval

length[1]

length[2]

length[3]

length[4]

length[5]

length[6]

length[7]

length[8]

length[9]

length[10]
length[11]
length[12]
length[13]
length[14]
length[15]
length[16]
length[17]
length[18]
length[19]
length[20]
length[21]
length[22]
length[23]
length[24]
length[25]
length[26]
length[27]
length[28]
length[29]
length[30]
length[31]
length[32]
length[33]
length[34]
length[35]
length[36]

0.498053
0.617802
0.141044
0.010771
0.038016
0.022550
0.020369
0.068202
0.270290
0.101807
0.005205
0.002698
0.003022
0.131034
0.052681
0.148698
0.054913
0.023045
0.265827
0.207196
0.124588
0.160006
0.026660
0.021562
0.029058
0.005382
0.003257
0.003579
0.019928
0.002735
0.004883
0.002919
0.003576
0.002956
0.003066
0.002896

0.006035
0.007296
0.001427
0.000042
0.000124
0.000085
0.000079
0.000471
0.001423
0.000593
0.000018
0.000008
0.000012
0.001061
0.000516
0.000776
0.000590
0.000089
0.002356
0.002902
0.000705
0.000997
0.000110
0.000133
0.000274
0.000017
0.000009
0.000011
0.000188
0.000008
0.000024
0.000007
0.000011
0.000010
0.000011
0.000008

0.352159
0.446470
0.067388
0.000439
0.018119
0.007640
0.004526
0.027749
0.207816
0.058301
0.000030
0.000001
0.000000
0.078317
0.013481
0.093666
0.015341
0.006771
0.174859
0.114487
0.076931
0.093506
0.010132
0.002139
0.003519
0.000030
0.000045
0.000023
0.001631
0.000033
0.000100
0.000059
0.000130
0.000008
0.000023
0.000015

0.640517
0.769312
0.210573
0.022373
0.059748
0.042127
0.036617
0.106774
0.342093
0.148228
0.013747
0.008098
0.009672
0.199278
0.096293
0.199692
0.103914
0.040038
0.356075
0.314254
0.174965
0.221609
0.047976
0.043355
0.061854
0.013922
0.009269
0.010125
0.048879
0.007003
0.014944
0.008729
0.009771
0.009448
0.009821
0.008399

.491884
.616365
.140125
-009681
.037487
.021123
.019855
.067223
.267821
-099501
.004041
.001795
-002139
.127423
.049147
.145527
.050384
.022498
.260324
.203518
.123393
.159827
.025361
.019888
-026986
-004549
.002294
-002490
.016737
.001899
.003550
.002109
-002555
-001792
.001940
.001992

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when
deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary statistics for partitions with frequency >= 0.10 in at least one run:

Average standard deviation of split frequencies = 0.009414
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Maximum standard deviation of split frequencies = 0.045620
Average PSRF for parameter values (excluding NA and >10.0) = 1.000
Maximum PSRF for parameter values = 1.022
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Apéndice 4.24: Pangolin J — CDS

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the “"sump® and “sumt-”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"PangolinJ_CDS.nexus.runl._p" and "PangolinJ_CDS.nexus.run2.p":
Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "PangolinJ_CDS.nexus.pstat'.

95% HPD Interval
Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 1.295310 0.009399 1.115839 1.488964 1.287087 6861.43  7111.22 1.000
kappa 3.589085 0.102490 2.994870 4.238404 3.561646 5942 .43 6261.46 1.000
pi(A) 0.222455 0.000030 0.211709 0.233389 0.222316 7045.02 7126.99 1.000
pi(C) 0.315047 0.000040 0.302997 0.327575 0.314993 6139.15 6282.04 1.000
pi(G) 0.246412 0.000034 0.235366 0.258124 0.246277 6779.59  6870.49 1.000
pi(T) 0.216086 0.000029 0.205705 0.226627 0.216061 7070.62  7123.28 1.000
pinvar 0.439898 0.000248 0.409600 0.471428 0.440247 6798.38  7406.53 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Summary statistics for informative taxon bipartitions
(saved to file "PangolinJ_CDS.nexus.tstat'):

ID  #obs Probab. Sd(s)+ Min(s) Max(s) Nruns
6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37465 0.999013 0.000113 0.998933 0.999093 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.
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Summary statistics for branch and node parameters
(saved to file "PangolinJ_CDS.nexus.vstat'):

Parameter

95% HPD Interval

Median

PSRF+

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

.545416
-009659
.011488
.073162
.458836
-063595
-133263

.003805
-000005
-000006
.000150
.002769
.000141
.001018

.433820
.005511
.007011

.672662
.014052
.016133

.363783
.040451
.070408

.565557
.087120
.195683

0 0 0.540148
0 0 0.009516
0 0 0.011346
0.048989 0.096863 0.
0 0 0
0 0 0
0 0 0

072873

.454237
-063432
.133532

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin, 1992) should approach 1.0 as runs converge. NA is reported when

deviation of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary statistics for partitions with frequency >= 0.10 in at least one run:

Average standard deviation of split frequencies = 0.000057
Maximum standard deviation of split frequencies = 0.000113

Average PSRF for parameter values (excluding NA and >10.0) = 1.000

139



Apéndice 4.25: Pangolin J — Proteina

Below are rough plots of the generation (x-axis) versus the log probability of observing the
data (y-axis). You can use these graphs to determine what the burn in for your analysis should
be. When the log probability starts to plateau you may be at stationarity. Sample trees and
parameters after the log probability plateaus. Of course, this is not a guarantee that you are
at stationarity. Also examine the convergence diagnostics provided by the "sump® and “sumt”
commands for all the parameters in your model. Remember that the burn in is the number of
samples to discard. There are a total of ngen / samplefreq samples taken during a MCMC
analysis.

Overlay plot for both runs:

(1 = Run number 1; 2 = Run number 2; * = Both runs)
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Model parameter summaries over the runs sampled in files
"PangolinJ_Prot.nexus.runl._.p" and "PangolinJ_Prot.nexus.run2.p":
Summaries are based on a total of 37502 samples from 2 runs.

Each run produced 25001 samples of which 18751 samples were included.
Parameter summaries saved to file "PangolinJ Prot.nexus.pstat'.

95% HPD Interval

Parameter Mean Variance Lower Upper Median min ESS* avg ESS PSRF+
TL 0.610806 0.001549 0.534726 0.688004 0.609313 14501.89 15631.07 1.000
alpha 0.684464 0.016975 0.457731 0.947398 0.667333 11115.74 11214.91 1.000

* Convergence diagnostic (ESS = Estimated Sample Size); min and avg values
correspond to minimal and average ESS among runs.
ESS value below 100 may indicate that the parameter is undersampled.

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman
and Rubin, 1992) should approach 1.0 as runs converge.

Maximum PSRF for parameter values = 1.000

Summary statistics for informative taxon bipartitions
(saved to file "PangolinJ_Prot.nexus.tstat'):

ID #obs Probab. Sd(s)+ Min(s) Max(s) Nruns

6 37502 1.000000 0.000000 1.000000 1.000000 2
7 37502 1.000000 0.000000 1.000000 1.000000 2

+ Convergence diagnostic (standard deviation of split frequencies)
should approach 0.0 as runs converge.
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Summary statistics for branch and node parameters
(saved to file "PangolinJd_Prot.nexus.vstat'):

Parameter

length[1]
length[2]
length[3]
length[4]
length[5]
length[6]
length[7]

95% HPD Interval

Mean Variance Lower Upper Median PSRF+ Nruns
0.264692 0.000690 0.214181 0.316014 0.263665 1.000 2
0.004658 0.000005 0.000998 0.008877 0.004341 1.000 2
0.007971 0.000007 0.003118 0.013428 0.007667 1.000 2
0.032243 0.000057 0.018071 0.047160 0.031773 1.000 2
0.175390 0.000389 0.137423 0.213921 0.174405 1.000 2
0.090798 0.000237 0.061412 0.121181 0.090211 1.000 2
0.035054 0.000059 0.020848 0.050531 0.034635 1.000 2

+ Convergence diagnostic (PSRF = Potential Scale Reduction Factor; Gelman

and Rubin,

deviation

1992) should approach 1.0 as runs converge. NA is reported when
of parameter values within all runs is 0 or when a parameter

value (a branch length, for instance) is not sampled in all runs.

Summary
Average
Maximum
Average
Maximum

statistics for partitions with frequency >= 0.10 in at least one run:
standard deviation of split frequencies = 0.000000

standard deviation of split frequencies = 0.000000

PSRF for parameter values (excluding NA and >10.0) = 1.000

PSRF for parameter values = 1.000
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APENDICE 5: SUPPLEMENTARY FILE 2

A. CDS/dist-P B. CDS/IC
Egr Ear
1 1 £
1 Emu 0.9995 mu
Tso
0.3605 Tso 0818
Mco Mco
Hmi | Hmi
—_— Hro — Hro
1 Azfa 1 Azfa
0.998 0.9805
_ Pifu o Pifu
0.04 0.07
C. CDS/ML/K2+G D. CDs/MB/K2+G
Ear — Hmi
1
0.93 u Mo
0.215 0.69 T
Mco g0
0.806 0.55 Ear
Tso o
Hmi 11 Emu
R Crai
Hro 0.92
0.9985 ofa 4 Pifu
0.603
Pifu 7? Hro
0.03 :
E. prot/dist-P F. Prot/poisson
Ear Ear
0.9975 0.981 Emu
0.9705 Emu 0.936
0.6835 Tso 0.6715 Teo
Mco Mco
Hmi — Hmi

1 Azfa
0997 Crai
0.9995
Pifu
0.05
G. Prot/ML/ITT+G

— Hro

Crgi
Pifu

1
099
0.9225
2

/

Suppementary File 1. Bone morphogenetic protein 2 (BMP-2) phylogenetic analysis. Phylogenetic trees from CDS
alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by K2 with gamma distribution and
(D) bayesian by K2 with gamma distribution models. Phylogenetic trees from protein alignment build using (E) p-
distance, (F) poisson, (G) maximum likelihood by JTT with gamma distribution and (H) bayesian by JTT with
gamma distribution models. The best phylogenetic tree is highlighted by a blue box. The species analyzed are
Azfa: Azumapecten farreri; Crgi: Crassostrea gigas; Egr: Echinococcus granulosus; Emu: Echinococcus
multilocularis; Hro: Helobdella robusta; Hmi: Hymenolepis microstoma; Mco: Mesocestoides corti; Pifu: Pinctada
fucata and Tso: Taenia solium. CDS and protein alignments were described in Supplementary File 17.
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APENDICE 6: SUPPLEMENTARY FILE 3

GAK
A. CDS/dist-P B. cps/ic
Ear Ear
Emu Emu
Tso Tso
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Sha Sha
Sma Sma
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Cel —|DQBEE—_ Ovo
004 0.07
C. CDS/ML/TS2+G / D. CDS/MB/T52+G \
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Crgi Hmi
Tmu Tmu
— Ovo Cel
Cel Ovo
0.4 /
E. Prot/dist-P F. Prot/poisson
1 Ear Ear
1 Emu Emu
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1 0.9865 Hemi Hmi
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Sha Sha
Sma Sma
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0.04 0.07
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Emu Lgi
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Mco Sha
Hmi Sma
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Sha Tso
Sma Ear
Hro Emu
Lai Hmi
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Tmu Tmu

Cel
Ovo

Ovo
Cel

Suppementary File 2. Cyclin-g-associated kinase (GAK) phylogenetic analysis. Phylogenetic trees from CDS
alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by T92 with gamma distribution
and (D) bayesian by T92 with gamma distribution models. Phylogenetic trees from protein alignment build using
(E) p-distance, (F) poisson, (G) maximum likelihood by LG with gamma distribution and proportion of invariable
sites and (H) bayesian by LG with gamma distribution and proportion of invariable sites models. The best
phylogenetic tree is highlighted by a blue box. The species analyzed are Cel: Caenorhabditis elegans; Csi:
Clonorchis sinensis; Crgi: Crassostrea gigas; Egr: Echinococcus granulosus; Emu: Echinococcus multilocularis;
Hro: Helobdella robusta; Hmi: Hymenolepis microstoma; Lgi: Lollita gigantea; Mco: Mesocestoides corti; Ovo:
Onchocerca volvulus; Sha: Schistosoma haematobium; Sma: Schistosoma mansoni; Tso: Taenia solium and
Tmu: Trichuris muris. CDS and protein alignments were described in Supplementary File 17.
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APENDICE 7: SUPPLEMENTARY FILE 4

Groucho
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Suppementary File 3. Groucho protein phylogenetic analysis. Phylogenetic trees from CDS alignment build
using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by K2 with gamma distribution and (D) bayesian
by K2 with gamma distribution models. Phylogenetic trees from protein alignment build using (E) p-distance, (F)
poisson, (G) maximum likelihood by JTT with gamma distribution and (H) bayesian by JTT with gamma distribution
models. The best phylogenetic tree is highlighted by a blue box. The species analyzed are Cate: Capitella teleta;
Csi: Clonorchis sinensis; Crgi: Crassostrea gigas; Egr: Echinococcus granulosus; Emu: Echinococcus
multilocularis; Hro: Helobdella robusta; Hmi: Hymenolepis micréstoma; Lgi: Lottia gigantea; Mco: Mesocestoides
corti; Ovi: Opisthorchis viverrini; Sha: Schistosoma haematobium; Sma: Schistosoma mansoni and Tso: Taenia
solium. CDS and protein alignments were described in Supplementary File 17.
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APENDICE 8: SUPPLEMENTARY FILE 5
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Suppementary File 4. Homeobox protein HoxB4a (Hox B4a) phylogenetic analysis. Phylogenetic trees from
CDS alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by HKY with proportion of
invariable sites and (D) bayesian by HKY with proportion of invariable sites models. Phylogenetic trees from
protein alignment build using (E) p-distance, (F) poisson, (G) maximum likelihood by LG with proportion of
invariable sites and (H) bayesian by LG with proportion of invariable sites models. The best phylogenetic tree is
highlighted by a blue box. The species analyzed are Crgi: Crassostrea gigas; Egr: Echinococcus granulosus; Emu:
Echinococcus multilocularis; Hro: Helobdella robusta; Hmi: Hymenolepis microstomal; Lgi: Lollita gigantea; Mco:
Mesocestoides corti and Tso: Taenia solium. CDS and protein alignments were described in Supplementary File
17.
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APENDICE 9: SUPPLEMENTARY FILE 6
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Suppementary File 5. Lim homeobox protein Ihx1 (LHX1) phylogenetic analysis. Phylogenetic trees from CDS
alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by K2 with gamma distribution and
(D) bayesian by K2 with gamma distribution models. Phylogenetic trees from protein alignment build using (E) p-
distance, (F) poisson, (G) maximum likelihood by Dayhoff with gamma distribution and (H) bayesian by Dayhoff
with gamma distribution models. The best phylogenetic tree is highlighted by a blue box. The species analyzed are
Cel: Caenorhabditis elegans; Egr: Echinococcus granulosus; Emu: Echinococcus multilocularis; Hco:
Haemonchus contortus; Hro: Helobdella robusta; Hmi: Hymenolepis microstoma; Lgi: Lollita gigantea; Mco:
Mesocestoides corti: Ovo: Onchocerca volvulus; Sra: Strongyloides ratti; Tso: Taenia solium; Trbr: Trichinella
britovi; Trps: Trichinella pseudospiralis; Tmu: Trichuris muris and Near: Neanthes arenaceodentata. CDS and
protein alignments were described in Supplementary File 17.
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APENDICE 10: SUPPLEMENTARY FILE 7
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Suppementary File 6. Membrane-associated guanylate kinase protein 2 (MAGI2) phylogenetic analysis.
Phylogenetic trees from CDS alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by
K2 with proportion of invariable sites and (D) bayesian by K2 with proportion of invariable sites models.
Phylogenetic trees from protein alignment build using (E) p-distance, (F) poisson, (G) maximum likelihood by JTT
with gamma distribution and (H) bayesian by JTT with gamma distribution models. The best phylogenetic tree is
highlighted by a blue box. The species analyzed are Egr: Echinococcus granulosus; Emu: Echinococcus
multilocularis; Hmi: Hymenolepis microstoma; Mco: Mesocestoides corti and Tso: Taenia solium. CDS and protein
alignments were described in Supplementary File 17.
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APENDICE 11: SUPPLEMENTARY FILE 8
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Suppementary File 7. Serine:threonine protein kinase Mark2 (Mark2) phylogenetic analysis. Phylogenetic
trees from CDS alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by K2 with
gamma distribution and (D) bayesian by K2 with gamma distribution models. Phylogenetic trees from protein
alignment build using (E) p-distance, (F) poisson, (G) maximum likelihood by JTT with gamma distribution and
observed amino acid frequencies and (H) bayesian by JTT with gamma distribution and observed amino acid
frequencies models. The best phylogenetic tree is highlighted by a blue box. The species analyzed are Egr:
Echinococcus granulosus; Emu: Echinococcus multilocularis; Hmi: Hymenolepis micréstoma; Mco: Mesocestoides
corti and Tso: Taenia solium. CDS and protein alignments were described in Supplementary File 17.

148



APENDICE 12: SUPPLEMENTARY FILE 9
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Suppementary File 8. Atrial natriuretic peptide receptor 1 (NPR1) phylogenetic analysis. Phylogenetic trees
from CDS alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by GTR with gamma
distribution and proportion of invariable sites (D) bayesian by GTR with gamma distribution and proportion of
invariable sites models. Phylogenetic trees from protein alignment build using (E) p-distance, (F) poisson, (G)
maximum likelihood by LG with gamma distribution and (H) bayesian by LG with gamma distribution models. The
best phylogenetic tree is highlighted by a blue box. The species analyzed are Bigl: Biomphalaria glabrata; Cate:
Capitella teleta; Crgi: Crassostrea gigas; Egr: Echinococcus granulosus; Emu: Echinococcus multilocularis; Hmi:
Hymenolepis microstoma; Lian: Lingula anatine; Lgi: Lollita gigantea; Mco: Mesocestoides corti; Sha: Schistosoma
haematobium; Sma: Schistosoma mansoni and Tso: Taenia solium. CDS and protein alignments were described
in Supplementary File 17.
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APENDICE 13: SUPPLEMENTARY FILE 10

RBMS protein

A. CDs/dist-P B. cDs/IC
Ear Ear
4|1 —|1
Emu Emu
1 1
Tso - Tso
Mco Mco
— Hmi Hmi
0.02 003
C. CDS/ML/HKY+ D. CDS/MB/HKY+

Egr Mco
.
Emu Hmi
1
E— Tso Ear
‘|;[].989
Mco Emu

0.96891

Hmi E— Tso
0.05 0.06
E. prot/dist-P F. Prot/poisson
Eor Eqr
4|1 4‘1
Emu Emu
1 1
Tso - T=o
Mco Mco
Hmi Hmi
0.02 0.03

G. Prot/ML/JTT+l ﬂ-l Prot/MB/ITT+ \
Eagr Mco

1
Emu Hmi

0.9985

E— Tso Egr
4|1
Emu

Hmi

Meo E— Tso
0.04 0.03

Suppementary File 9. RNA binding motif single stranded interacting (RBMS protein) phylogenetic
analysis. Phylogenetic trees from CDS alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum
likelihood by HKY with proportion of invariable sites and (D) bayesian by HKY with proportion of invariable sites
models. Phylogenetic trees from protein alignment build using (E) p-distance, (F) poisson, (G) maximum likelihood
by JTT with proportion of invariable sites and (H) bayesian by JTT with proportion of invariable sites models. The
best phylogenetic tree is highlighted by a blue box. The species analyzed are Egr: Echinococcus granulosus;
Emu: Echinococcus multilocularis; Hmi: Hymenolepis microstoma; Mco: Mesocestoides corti and Tso: Taenia
solium. CDS and protein alignments were described in Supplementary File 17.

150



APENDICE 14: SUPPLEMENTARY FILE 11

Ser:Thr protein Kinase
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Suppementary File 10. Serine:threonine protein kinase (Ser:Thr protein kinase) phylogenetic analysis.
Phylogenetic trees from CDS alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by
HKY with gamma distribution and (D) bayesian by HKY with gamma distribution models. Phylogenetic trees from
protein alignment build using (E) p-distance, (F) poisson, (G) maximum likelihood by JTT with gamma distribution
and (H) bayesian by JTT with gamma distribution models. The best phylogenetic tree is highlighted by a blue box.
The species analyzed are Egr: Echinococcus granulosus; Emu: Echinococcus multilocularis; Hmi: Hymenolepis
microstoma; Mco: Mesocestoides corti and Tso: Taenia solium. CDS and protein alignments were described in
Supplementary File 17.

151



APENDICE 15: SUPPLEMENTARY FILE 12

A. CDS/dist-P B. cps/ic
Egr f Ear
Emu 1 Emu
Tso 1 Tso
i Hmi
Hmi 0.975 00365

Mco Mco
Sha
Hro
Crgi
Lian
Pifu
Lgi

Tmu — Tmu
Ovo Ovo
Gpa E 0785 Gpa
Sra — Sra

003 0.08

C. CDS/ML/T92+G D. CDS/MB/92+G
Lgi —
Lian
PFifu
Crgi
Sha
Hro
Hmi
Mco
Tso
Ear
Emu
Tmu
| — Ovo

Gpa
L oEm
0.6945 ara

02

Crai

E. Prot/dist-P

Ear
Emu
Tso
Hmi
Mco
Sha
Lian
Lgi
Fifu
Crgi
Tmu Hro
Hro — Tmu

ovo T ovo
Gpa —[7_‘7 Gpa
Sra 0.989 el
Gpa\

Hmi

Mca Sra
Ear Ovo
Emu Pifu
Tso Crgi
Sha Lai
Lian Lian
Pifu Hro
Crai Sha
Lai Egr
Hro Emu
Tmu Tso
Ovo Hmi
Gpa Mco

Sra

i,

Suppementary File 11. Mothers against decapentaplegic homolog 4-like (SMAD 4) phylogenetic analysis.
Phylogenetic trees from CDS alignment build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by
T92 with gamma distribution and (D) bayesian by T92 with gamma distribution models. Phylogenetic trees from
protein alignment build using (E) p-distance, (F) poisson, (G) maximum likelihood by JTT with gamma distribution
and (H) bayesian by JTT with gamma distribution models. The best phylogenetic tree is highlighted by a blue box.
The species analyzed are Crgi: Crassostrea gigas; Egr: Echinococcus granulosus; Emu: Echinococcus
multilocularis; Gpa: Globodera pallida; Hro: Helobdella robusta; Hmi: Hymenolepis micréstoma; Lian: Lingula
anatina; Lgi: Lollita gigantea; Mco: Mesocestoides corti; Ovo: Onchocerca volvulus; Pifu: Pinctada fucata; Sha:
Schistosoma haematobium; Sra: Strongyloides ratti; Tso: Taenia solium and Tmu: Trichuris muris. CDS and
protein alignments were described in Supplementary File 17.
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Suppementary File 12. Pangolin J (TCF/LCF) phylogenetic analysis. Phylogenetic trees from CDS alignment
build using (A) p-distance, (B) Jukes-Cantor, (C) maximum likelihood by HKY with proportion of invariable sites
and (D) bayesian by HKY with proportion of invariable sites models. Phylogenetic trees from protein alignment
build using (E) p-distance, (F) poisson, (G) maximum likelihood by JTT with gamma distribution and observed
amino acid frequencies and (H) bayesian by JTT with gamma distribution and observed amino acid frequencies
models. The best phylogenetic tree is highlighted by a blue box. The species analyzed are Egr: Echinococcus
granulosus; Emu: Echinococcus multilocularis; Hmi: Hymenolepis microstoma; Mco: Mesocestoides corti and Tso:
Taenia solium. CDS and protein alignments were described in Supplementary File 17.
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Supplementary File 14. Analysis of positive selection of the putative proglottisation-related genes.

Protein Model* Estimates of parameters? -InL BEB3 NEB*
Bone M1a: nearly neutral (2) p0= 0.94844; p1= 0.05156; w0= 0.05957 ; w1= 1.00000 2955.986426 NA NA
morphogenetic M2a: positive selection (4) p0=0.94844 ; p1= 0.05156; p2= 0.00000; w0= 0.05957; w1= 1.00000; w2= 32.95918 2955.986426 NA NA
protein 2 M7: B (2) p= 0.67448; q= 7.98175 2912.834240 NA NA
M8: B & w>1(4) p0=0.99999; p1= 0.00001; p= 0.67449; g= 7.98227; w= 1.00000 2912.834516 0 0
Cyclin-g- M1la: nearly neutral (2) p0=0.88087; p1=0.11913; w0= 0.04927; w1=1.00000 27819.232636 NA NA
associated kinase M2a: positive selection (4) p0=0.88087; p1=0.11913 ; p2= 0.00000; w0= 0.04927; w1= 1.00000; w2= 31.92412 27819.232638 NA NA
M7: B (2) p= 0.94400; q=12.82596 27486.155497 NA NA
M8: B & w>1(4) p0= 0.99506; p1=0.00494; p= 0.95841; g= 13.33317; w= 1.00000 27485.924922 0 0
Groucho protein M1la: nearly neutral (2) p0=0.92751; p1=0.07294; w0= 0.03053; w1=1.00000 16350.199285 NA NA
M2a: positive selection (4) p0=0.92751; p1= 0.07249; p2= 0.00000; w0= 0.03053; w1= 1.00000; w2= 30.14746 16350.199288 NA NA
M7: B (2) 0.24149 16111.693054 NA NA
M8: B & w>1(4) p0=0.99999; p1=0.00001; p= 0.54152; g= 10.22404; w= 5.20234 16111.696723 0 0
Homeobox protein M1la: nearly neutral (2) p0=0.77492; p1= 0.22508; w0= 0.07604; w1=1.00000 7543.879071 NA NA
HoxB4a M2a: positive selection (4) p0=0.77492; p1=0.18191; p2= 0.04317; w0= 0.07604; w1= 1.00000; w2= 1.00000 7543.879071 NA NA
M7: B (2) p= 0.48046; q= 1.98811 7495.987477 NA NA
M8:B&w>1(4) p0=0.99999; p1=0.00001; p= 0.48047; g= 1.98827; w= 2.80638 7495.987534 0 0
Lim homeobox M1a: nearly neutral (2) p0=0.90183; p1=0.09817; w0= 0.01899; w1= 1.00000 6071.326703 NA NA
protein lhx1 M2a: positive selection (4) p0=0.90183; p1=0.09817; p2= 0.00000; w0= 0.01899; w1=1.00000; w2= 11.71650 6071.326703 NA NA
M7: B (2) p=0.42728; q= 9.64316 5911.689538 NA NA
M8:B&w>1(4) p0=0.98573; p1=0.01427; p= 0.44357; q= 12.11042; w= 1.99512 5909.497162 0 1 (128/N/0.958)
Membrane- M1la: nearly neutral (2) p0= 0.80943; p1=0.19057; w0= 0.11908; w1=1.00000 5778.909283 NA NA
associated M2a: positive selection (4) p0=0.8094; p1=0.13801; p2= 0.05255; w0=0.11908; w1= 1.00000; w2= 1.00000 5778.909283 NA NA
guanylate kinase M7: B (2) p=0.68139; g= 2.38910 5764.532287 NA NA
protein 2 M8:B & w>1(4) p0=0.99567; p1= 0.00433; p= 0.69670; g= 2.50687; w= 5.43515 5764.462324 0 0
Serine:threonine M1la: nearly neutral (2) p0=0.82257; p1= 0.17743; w0= 0.05050; w1= 1.00000 14266.657574 NA NA
protein kinase M2a: positive selection (4) p0=0.82257; p1= 0.13025; p2= 0.04718; w0= 0.05050; w1= 1.00000; w2= 1.00000 14266.657574 NA NA
Mark2 M7: B (2) p=0.30914; q= 1.72381 14252.057177 NA NA
M8: B & w>1(4) p0=0.99981; p1=0.00019; p= 0.30976; g= 1.73128; w= 6.41769 14252.052920 0 0
Atrial natriuretic M1a: nearly neutral (2) p0= 0.88405; p1= 0.11595; w0= 0.03759; w1= 1.00000 13114.022891 NA NA
peptide receptor 1 M2a: positive selection (4) p0=0.88405; p1=0.11595; p2= 0.00000; w0= 0.03759; w1= 1.00000; w2= 37.15439 13114.022891 NA NA
M7: B (2) p= 0.66587; q= 11.25087 12843.228735 NA NA
M8: B & w>1(4) p0=0.99585; p1=0.00415; p= 0.67595; q= 11.94233; w= 6.09965 12841.573244 0 0
RNA binding motif M1a: nearly neutral (2) p0= 0.72904; p1= 0.27096; w0= 0.04888; w1= 1.00000 6113.503358 NA NA
single stranded M2a: positive selection (4) p0=0.72904; p1= 0.22384; p2= 0.04712; w0= 0.04888; w1= 1.00000; w2= 1.00000 6113.503358 NA NA
interacting M7: B (2) p=0.25136; g= 0.89618 6101.638216 NA NA
M8:B&w>1(4) p0=0.99999; p1= 0.00001; p= 0.25136; g= 0.89623; w= 1.00000 6101.638276 0 0
Serine:threonine
L M1la: nearly neutral (2) p0=0.83951; p1= 0.16049; w0= 0.05909; w1= 1.00000 10367.954359 NA NA
protein kinase M2a: positive selection (4) pO= 0.83951; p1= 0.10874; p2= 0.05175; w0= 0.05909; w1= 1.00000; w2= 1.00000 10367.954359 NA NA
M7: B (2) p=0.39313; g= 2.25980 10358.846846 NA NA
M8: B & w>1(4) p0= 0.93181; p1= 0.06819; p= 0.55389; q= 4.83056; w= 1.00000 10356.580326 0 0
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Mothers against M1la: nearly neutral (2) p0=0.98297; p1=0.01703; w0=0.01139; w1=1.00000 9649.215110 NA NA
decapentaplegic M2a: positive selection (4) p0=0.98297; p1= 0.00146; p2= 0.01557; w0= 0.01139; w1= 1.00000; w2= 1.00000 9649.215110 NA NA
homolog 4-like M7: B (2) p=0.67763; q= 45.65467 9454.473046 NA NA
M8: B & w>1(4) p0=0.99999; p1=0.00001; p= 0.67770; g= 45.67450; w= 1.00000 9454.476171 0 0
Pangolin J M1la: nearly neutral (2) p0=0.83239; p1=0.16761; w0= 0.02792; w1=1.00000 10452.671165 NA NA
M2a: positive selection (4) p0=0.83239; p1= 0.16735; p2= 0.00026; w0= 0.02792; w1= 1.00000; w2= 1.00000 10452.671165 NA NA
M7: B (2) p=0.21504; q= 2.04292 10424.734738 NA NA
M8: B & w>1(4) p0=0.99488; p1= 0.00512; p= 0.21853; g= 2.16274; w= 1.00000 10424.725950 0 0

1 Parentheses: number of free parameters of the mode

2Model estimates of parameters generated by CodeML analysis

3Number of posivitaly selected sited by Bayes Empirical Bayes analysis. Parentheses: alignment syte position/aminiacid/posterior probability. N/A: Not allowed
“Number of posivitaly selected sited by Naive Empirical Bayes analysis. Parentheses: alignment syte position/aminiacid/posterior probability. N/A: Not allowed
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Supplementary File 15. Taxonomic information of the 18 studied species and genomes source.

Organism Philum Class Source Reference
Echinococcus granulosus Platyhelminthes Cestoda Sanger Institute! Tsai et al. 2013
Echinococcus multilocularis Platyhelminthes Cestoda Sanger Institute! Tsai et al. 2013
Hymenolepis microstoma Platyhelminthes Cestoda Sanger Institute! Tsai et al. 2013
Mesocestoides corti Platyhelminthes Cestoda Sanger Institutel UNPUBLISHED
Taenia solium Platyhelminthes Cestoda National University of Mexico? Tsai et al. 2013
Clonorchis sinensis Platyhelminthes Trematoda National Center for Biotechnology Information? Wang et al. 2011
Schistosoma haematobium Platyhelminthes Trematoda SchistoDB* Young et al. 2012
Shanghai Center for Life Science & Biotechnology
Schistosoma japonicum Platyhelminthes Trematoda Information® Zhou et al. 2009
Schistosoma mansoni Platyhelminthes Trematoda Sanger Institute! Protasio et al. 2012
Opisthorchis viverrini Platyhelminthes Trematoda National Center for Biotechnology Information? Young et al. 2014
C. elegans Sequencing Consortium
Caenorhabditis elegans Nematoda Secernentea WormBase® 1998
Globodera pallida Nematoda Secernentea Sanger Institute! Cotton et al. 2014
Haemonchus contortus Nematoda Secernentea Sanger Institutel UNPUBLISHED
Onchocerca volvulus Nematoda Secernentea Sanger Institute! UNPUBLISHED
Strongyloides ratti Nematoda Secernentea Sanger Institute! Hunt et al. 2016
Trichuris muris Nematoda Adenophorea Sanger Institute! Hunt et al. 2016
Helobdella robusta Annelida Clitellata National Center for Biotechnology Information? Simakov et al. 2012
Lollita gigantea Mollusca Gastropoda National Center for Biotechnology Information? Simakov et al. 2012

1 Sanger Institute database access: http://www.sanger.ac.uk/

2 National University of Mexico database access: https://www.unam.mx/

3 National Center for Biotechnology Information database access: http://www.ncbi.nlm.nih.gov/
4 SchistoDB database access: http://schistodb.net/schisto/
5 Shanghai Center for Life Science & Biotechnology Information database access: http://lifecenter.sgst.cn/schistosoma/en/schistosomaCnindexPage.do
5 WormBase database access: http://www.wormbase.org/#012-34-5



APENDICE 19: SUPPLEMENTARY FILE 16
Supplementary File 16. Gene ontology annotations and domains inferred for the selected proteins.

Blast Blast Blast
Number
) E- simila GO Top-Hit )
FO? Protein ) ) GO Accession InterPro IDs of Blast
Value rity Numb  Species .
) Hits
Min mean er
@ G0:0000228,G0:0000777,G0:0005814,G0:0005829,
>
8 G0:0005876,G0:0005881,G0:0030496,G0:0031021,
. % G0:0032133,G0:0008017,G0:0008270,G0:0008536,
baculoviral = IPR001370 (SMART),IPR001370
. 3 G0:0042803,G0:0043027,G0:0046982,G0:0048037,
iap repeat- 7.0E- > (G3DSA:1.10.1170.GENE3D),IPR001370
- 63.75 34 8 G0:0051087,G0:0000086,G0:0000087,G0:0000226, 20
containing 62 S (PFAM),PTHR10044 (PANTHER),IPR001370
. <} G0:0000910,G0:0006468,G0:0007067,G0O:0009790,
protein 5 £ (PROSITE_PROFILES), SSF57924 (SUPERFAMILY)
2 G0:0031503,G0:0031536,G0:0031577,G0:0043154,
G0:0043524,G0:0045892,G0:0051303,G0:0061178,
G0:0061469, GO:0072358
G0:0005739,G0:0016020,G0:0031967,G0:0005515,  SMO00337 (SMART),IPR026298 (PFAM),G3DSA:1.10.437.10
bol-2 G0:0002376,G0:0006950,G0:0007548,G0:0008637,  (GENE3D),IPR026308 (PTHR11256:PANTHER),IPR026298
Cl- [%]
h | 5 1E § '% G0:0009653,G0:0009967,G0:0031323,G0:0032504, (PANTHER),TRANSMEMBRANE
omologous AE- S
. g. . 30 51.1 27 § § G0:0043065,G0:0044702,G0:0044765,G0:0044802, (PHOBIUS),NON_CYTOPLASMIC_DOMAIN 20
antagonis =
k'ﬁ % 3 G0:0048468,G0:0048513,G0:0048523,G0:0048872, (PHOBIUS),CYTOPLASMIC_DOMAIN
iller w £

G0:0051246,G0:0065009,G0:0097191,G0:0097193,
G0:0097285,G0:1902589, GO:2001233

(PHOBIUS),IPR002475 (PROSITE_PROFILES),SSF56854
(SUPERFAMILY), TMhelix (TMHMM), TMhelix (TMHMM)
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calmodulin

73.95

57

Echinococcus multilocularis

G0:0000922,G0:0005654,G0:0005813,G0:0005829,
G0:0005876,G0:0005886,G0:0030017,G0:0034704,
G0:0043005,G0:0070062,G0:0005509,G0:0019901,
G0:0019904,G0:0031432,G0:0031996,G0:0031997,
G0:0043274,G0:0043539,G0:0044325,G0:0072542,
G0:0002027,G0:0002223,G0:0002576,G0:0005513,
G0:0005980,G0:0006006,G0:0006936,G0:0007173,
G0:0007202,G0:0007264,G0:0007268,G0:0008543,
G0:0010800,G0:0010801,G0:0010881,G0:0016056,
G0:0021762,G0:0022400,G0:0030168,G0:0030801,
G0:0031954,G0:0032465,G0:0032516,G0:0035307,
G0:0038095,G0:0043647,G0:0045087,G0:0046209,
G0:0048010,G0:0048011,G0:0050999,G0:0051343,
G0:0060315,G0:0060316,G0:0061024,G0:0071902,
GO0:1901844

PR00450 (PRINTS),IPR002048 (SMART),IPR011992
(PFAM),IPR011992
(G3DSA:1.10.238.GENE3D),PTHR23050
(PANTHER),IPR018247
(PROSITE_PATTERNS),IPR002048
(PROSITE_PROFILES), SSF47473 (SUPERFAMILY)
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G0:0016043,G0:0032501,G0:0044087,G0:0048523,
G0:0048856,G0:0048869,G0:0051128, GO:0065008

GO0:0005794,G0:0005887,G0:0030133,G0:0043235,
G0:0000166,G0:0005007,G0:0008201,G0:0017134,
G0:0042803,G0:0001503,G0:0006950,G0:0007409,
G0:0008283,G0:0008284,G0:0010468,G0:0010863,
G0:0016477,G0:0018108,G0:0030900,G0:0035295,
G0:0035556,G0:0042511,G0:0042517,G0:0043009,
G0:0043406,G0:0043552,G0:0045666,G0:0046777,
G0:0048523,G0:0048598,G0:0048839,G0:0051093,
G0:0051216,G0:0060350,G0:0060429,G0:0070374,

G0:0090596, GO:1902178

IPRO15880 (SMART),IPR013087
(G3DSA:3.30.160.GENE3D),IPR013087
(G3DSA:3.30.160.GENE3D),PF13465 (PFAM),IPR013087
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(PROSITE_PROFILES), SSF57667 (SUPERFAMILY)
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(PHOBIUS), TRANSMEMBRANE
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(SUPERFAMILY), TMhelix (TMHMM)
IPR001245 (PRINTS),IPR020635
(SMART),G3DSA:1.10.510.10 (GENE3D),IPR001245
(PFAM),G3DSA:3.30.200.20 (GENE3D),PTHR24416
(PANTHER),IPR017441
(PROSITE_PATTERNS),IPR008266
(PROSITE_PATTERNS),SIGNAL_PEPTIDE_N_REGION
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),SIGNAL_PEPTIDE_H_REGION
(PHOBIUS),SIGNAL_PEPTIDE
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),SIGNAL_PEPTIDE_C_REGION
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR000719 (PROSITE_PROFILES),SignalP-TM
(SIGNALP_EUK),IPR011009 (SUPERFAMILY), TMhelix
(TMHMM)
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20

20

159



forkhead
0X protein
di

forkhead
0X protein
i3

86.1

70.45

18

6

Echinococcus

Echinococcus

granulosus

multilocularis

G0:0000790,G0:0000978,G0:0001077,G0:0001227,
G0:0003690,G0:0008301,G0:0000122,G0:0001829,
G0:0001892,G0:0006366,G0:0007411,G0:0030513,
G0:0045944,G0:0060678,G0:0072076,G0:0072210,
G0:0072267, GO:0090184

G0:0005634,G0:0003700,G0:0043565,G0:0006351,
G0:0006355, GO:0032502
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IPR001766 (PRINTS),IPR0O01766 (SMART),IPR011991
(G3DSA:1.10.10.GENE3D),IPR001766 (PFAM),PTHR11829
(PANTHER),PTHR11829:SF104 (PANTHER),PS00658
(PROSITE_PATTERNS),IPR018122
(PROSITE_PATTERNS),IPR001766
(PROSITE_PROFILES), SSF46785 (SUPERFAMILY)

20

20
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homeobox

protein

homeobox

protein arx

homeobox
protein hox-

partial

homeobox
protein

meisl-like

homeobox

protein nkx-

1.9E-

1.2E-
107

4.8E-
137

5.9E-
99

8.0E-
66

57.85

71.9

85.9

84.9

74.35

3

13

19

Echinococcus

Echinococcus

Echinococcus

Echinococcus

Echinococcus multilocularis

multilocularis multilocularis

granulosus

multilocularis

G0:0003677,G0:0007275, GO:0050794

G0:0005634,G0:0043565,G0:0006355,G0:0022029,
G0:0048666

G0:0005634,G0:0003700,G0:0043565,G0:0071837,
G0:0006355,G0:0009952,G0:0048704, GO:0051216

G0:0005634,G0:0000978,G0:0001077,G0:0003714,

G0:0008134,G0:0000122,G0:0001654,G0:0006366,

G0:0009612,G0:0031016,G0:0045638,G0:0045944,
G0:0070848

G0:0005634,G0:0043565,G0:0001776,G0:0002317,
G0:0003007,G0:0006641,G0:0022612,G0:0030225,
G0:0035050,G0:0042127,G0:0042475,G0:0043367,
G0:0045944,G0:0048535,G0:0048536,G0:0048541,
G0:0048621,G0:0048738, GO:0050900

IPR0O01356 (SMART),IPR001356 (PFAM),IPR009057
(G3DSA:1.10.10.GENE3D),PTHR24327:SF3
(PANTHER),PTHR24327 (PANTHER),IPR017970
(PROSITE_PATTERNS),IPR001356
(PROSITE_PROFILES), IPR0O09057 (SUPERFAMILY)
IPR001356 (SMART),IPRO09057
(G3DSA:1.10.10.GENE3D),IPR001356 (PFAM),PTHR24329
(PANTHER),IPR017970
(PROSITE_PATTERNS),IPR001356
(PROSITE_PROFILES), IPR0O09057 (SUPERFAMILY)
IPR020479 (PRINTS),IPR001356 (SMART),IPR001356
(PFAM),IPR009057 (G3DSA:1.10.10.GENE3D),PTHR24326
(PANTHER),PTHR24326:SF111 (PANTHER),IPR017970
(PROSITE_PATTERNS),IPR001356
(PROSITE_PROFILES), IPR0O09057 (SUPERFAMILY)
IPR001356 (SMART),IPRO09057
(G3DSA:1.10.10.GENE3D),IPR008422 (PFAM),PTHR11850
(PANTHER),PTHR11850:SF24
(PANTHER),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR001356 (PROSITE_PROFILES), IPRO09057
(SUPERFAMILY)

IPR020479 (PRINTS),IPR001356 (SMART),IPR001356
(PFAM),IPR009057 (G3DSA:1.10.10.GENE3D),PTHR24340
(PANTHER),PTHR24340:SF9 (PANTHER),IPR017970
(PROSITE_PATTERNS),IPR001356
(PROSITE_PROFILES), IPR0O09057 (SUPERFAMILY)

20

20

20

20
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B

IPR0O00047 (PRINTS),IPR020479 (PRINTS),IPR001356

[%) (SMART),IPR001356 (PFAM),IPRO09057
homeobox 3 9 G0:0005634,G0:0005515,G0:0043565,G0:0006355,
. 2.8E- g 2 (G3DSA:1.10.10.GENE3D),PTHR24339:SF24
0 protein 78.95 12 o 3 G0:0009952,G0:0021542,G0:0021796,G0:0021846, 20
, 83 e 2 (PANTHER),PTHR24339 (PANTHER),IPR017970
partial £ g G0:0021885,G0:0030182,G0:0042493, GO:0072001
g ° (PROSITE_PATTERNS),IPR001356

(PROSITE_PROFILES), IPR0O09057 (SUPERFAMILY)

IPR0O15880 (SMART),IPR013087
(G3DSA:3.30.160.GENE3D),PF13465 (PFAM),IPR013087
G0:0043231,G0:0003676,G0:0046872,G0:0006357, (G3DSA:3.30.160.GENE3D),PTHR23223
G0:0040025,G0:0044763,G0:0045087, GO:0048522  (PANTHER),PTHR23223:SF143 (PANTHER),IPR0O07087
(PROSITE_PATTERNS),IPR007087
(PROSITE_PROFILES), SSF57667 (SUPERFAMILY)

krueppel-like
0 0.0EO 76.1 8
factor 5

Echinococcus
granulosus
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IPR001781 (SMART),IPR001356 (SMART),IPR001781

(PROSITE_PROFILES),IPR001781 (PROSITE_PROFILES),
IPRO09057 (SUPERFAMILY)

2]
3 (PFAM),IPR001356 (PFAM),IPRO09057
lim E (G3DSA:1.10.10.GENE3D),IPR001781
©
o homeobox  3.1E- g . ) G0:0005488,G0:0006355,G0:0009653,G0:0009888, (G3DSA:2.10.110.GENE3D),PTHR24208:SF8 20
. 1)
protein Ihx2 84 3 G0:0021537, GO:0030182 (PANTHER),PTHR24208 (PANTHER),IPR001781
isoform x2 g (PROSITE_PATTERNS),IPR001356
£
[S]
L

membrane-
associated IPR001478 (SMART),IPR001478 (PFAM),IPR001478
guanylate ) g '(_% G0:0005737,G0:0005515,G0:0007165,G0O:0007399, (G3DSA:2.30.42.GENE3D),IPR001478
0 ww and pdz 124 51.75 9 g g G0:0016043,G0:0032879,G0:0048523,G0:0051130, (G3DSA:2.30.42.GENE3D),PTHR10316 20
domain- _(E) 3 GO0:0051641 (PANTHER),PTHR10316:SF40 (PANTHER),IPR001478
containing w E (PROSITE_PROFILES), IPR001478 (SUPERFAMILY)

protein 2
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mitogen-
activated
protein
) 0.0E0
kinase
kinase

kinase 9

paired box
6.7E-

rotein pax
p p 63

1

pancreas
transcription
1.8E-
factor 1
subunit

alpha

42.35

84.45

74.0

7

5

Echinococcus Echinococcus

Echinococcus

granulosus

granulosus

multilocularis

G0:0004672,G0:0002009,G0:0006468,G0:0007275,
G0:0044763,G0:0050794, GO:0051716

G0:0005634,G0:0043565,G0:0006351,G0:0006355,
GO0:0007275

G0:0043229,G0:0003700,G0:0043565,G0:0046983,
G0:0006355,G0:0009887,G0:0030154, GO:0031016

Coil (COILS),G3DSA:1.10.510.10 (GENE3D),IPR0O00719
(PFAM),PTHR23257 (PANTHER),IPR015785
(PTHR23257:PANTHER),IPR000719
(PROSITE_PROFILES), IPR011009 (SUPERFAMILY)

20

IPRO01523 (PRINTS),IPR001523 (SMART),IPR011991
(G3DSA:1.10.10.GENE3D),IPR001523 (PFAM),PTHR24329
(PANTHER),|IPR001523 20
(PROSITE_PATTERNS),IPR001523
(PROSITE_PROFILES), IPR009057 (SUPERFAMILY)
IPR011598 (SMART),IPR011598
(G3DSA:4.10.280.GENE3D),IPR011598
(PFAM),PTHR23349 (PANTHER),PTHR23349:SF44 20
(PANTHER),IPR011598 (PROSITE_PROFILES),
IPR011598 (SUPERFAMILY)
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pou class

transcription
factor 1

isoform x4

Echinococcus

multilocularis

G0:0005634,G0:0003677, GO:0048513

IPR0O13847 (PRINTS),IPR001356 (SMART),IPR009057
(G3DSA:1.10.10.GENE3D),IPR001356
(PFAM),PTHR11636:SF5 (PANTHER),PTHR11636
(PANTHER),IPR001356 (PROSITE_PROFILES),IPR000327
(PROSITE_PROFILES), IPR0O09057 (SUPERFAMILY)




protein
o 0.0E0
pangolin j

protein sox- 2.1E-

15 158
protein
) 0.0EO0
tiptop

82.1

71.65

68.9

7

15

Echinococcus

Echinococcus multilocularis

multiloculari

multilocularis

G0:0005634,G0:0005667,G0:0005737,G0:0032993,
G0:0000978,G0:0001077,G0:0003682,G0:0003705,
G0:0008013,G0:0008134,G0:0008301,G0:0030284,
G0:0030331,G0:0035326,G0:0042393,G0:0043027,
G0:0045295,G0:0070016,G0:0070742,G0:0000122,
G0:0001649,G0:0001755,G0:0001756,G0:0001837,
G0:0002040,G0:0006366,G0:0010718,G0:0021542,
G0:0021854,G0:0021861,G0:0021873,G0:0021879,
G0:0021943,G0:0022408,G0:0022409,G0:0030223,
G0:0030307,G0:0030326,G0:0030335,G0:0030509,
G0:0030854,G0:0030879,G0:0032696,G0:0032713,
G0:0032714,G0:0033153,G0:0042100,G0:0042475,
G0:0043154,G0:0043392,G0:0043401,G0:0043586,
G0:0043923,G0:0043966,G0:0043967,G0:0045063,
G0:0045843,G0:0045944,G0:0048069,G0:0048341,
G0:0048747,G0:0050909,G0:0060021,G0:0060033,
G0:0060070,G0:0060325,G0:0060326,G0:0060710,
G0:0061153,G0:0071353,G0:0071864,G0:0071866,
G0:0071895,G0:0071899,G0:0090068,G0:0090090,
G0:1902262
G0:0005737,G0:0044798,G0:0000981,G0:0003677,
G0:0003682,G0:0046982,G0:0000122,G0O:0006366,

" G0:0014718,G0:0043403,G0:0045843,G0:0045944,

G0:0048627,G0:0070318, GO:2000288

G0:0046872,G0:0010468,G0:0044767, GO:0048856

IPRO09071 (SMART),IPR009071 (PFAM),IPR009071
(G3DSA:1.10.30.GENE3D),IPR028782
(PTHR10373:PANTHER),IPR024940 20
(PANTHER),IPR009071 (PROSITE_PROFILES),IPR009071
(SUPERFAMILY), TMhelix (TMHMM)

PR00886 (PRINTS),IPR009071 (SMART),IPR009071
(G3DSA:1.10.30.GENE3D),IPR009071 (PFAM),PTHR10270
(PANTHER),IPR009071 (PROSITE_PROFILES),
IPR0O09071 (SUPERFAMILY)
IPRO15880 (SMART),PF12756 (PFAM),IPR027008
(PANTHER),IPR007087

(PROSITE_PATTERNS),IPR007087 20

(PROSITE_PROFILES), SignalP-TM
(SIGNALP_GRAM_POSITIVE)

20
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protein 1.8E- IPR0O04910 (PFAM),PTHR13847 (PANTHER),
G0:0007420 20

PTHR13847:SF179 (PANTHER)

76.45 1
yippee-like 1 127

S 0
o
o o
s 8

S
e £
£ 8
o O
w on

IPR000504 (SMART),IPR012677

rna binding 2 (G3DSA:3.30.70.GENE3D),IPR012677
motif single 7.3E- § § (G3DSA:3.30.70.GENE3D),IPR000504 (PFAM),IPR031096
0 58.05 3 o 3 G0:0003676,G0:0016301, GO:0006796 20
stranded 116 .g g (PTHR24011:PANTHER),PTHR24011
interacting E ) (PANTHER),IPR000504 (PROSITE_PROFILES), SSF54928

(SUPERFAMILY)
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serine
threonine-

protein
kinase pak

partial

serine:threo
nine protein

kinase

serine:threo
nine protein
kinase

mark?2

0.0E0

0.0E0

0.0E0

73.25

81.05

72.25

14

21

27

Echinococcus

granulosus

Echinococcus granulosus

Echinococcus granulosus

GO0:0005737,G0:0000166,G0:0004674,G0O:0048365,

G0:0007266,G0:0007346,G0:0016477,G0:0023014,

G0:0030036,G0:0031098,G0:0031175,G0:0032147,
G0:0042981, GO:0043408

G0:0005634,G0:0005884,G0:0016328,G0:0045180,

G0:0097427,G0:0000287,G0:0004674,G0:0005515,

G0:0005524,G0:0008289,G0:0044822,G0:0050321,

G0:0001764,G0:0010976,G0:0016055,G0:0030010,

G0:0035556,G0:0045197,G0:0046777,G0O:0050770,
GO0:0051493

GO0:0005634,G0:0005739,G0:0005884,G0:0016328,
G0:0045180,G0:0097427,G0:0000287,G0:0004674,
G0:0005515,G0:0005524,G0:0008289,G0:0030295,
G0:0044822,G0:0050321,G0:0000422,G0:0001764,
G0:0010976,G0:0016055,G0:0018107,G0:0030010,
G0:0032147,G0:0035556,G0:0045197,G0:0046777,
G0:0050770,G0:0051493, GO:0051646

IPR002290 (SMART),G3DSA:1.10.510.10
(GENES3D),IPR000719 (PFAM),G3DSA:3.30.200.20
(GENE3D),PTHR24361:SF25 (PANTHER),PTHR24361
(PANTHER),PTHR24361 (PANTHER),IPR017441
(PROSITE_PATTERNS),IPR008271
(PROSITE_PATTERNS),IPRO00719
(PROSITE_PROFILES), IPR011009 (SUPERFAMILY)
IPR015940 (SMART),IPR002290
(SMART),G3DSA:1.10.8.10 (GENE3D),G3DSA:3.30.200.20
(GENE3D),G3DSA:1.10.510.10 (GENE3D),IPR000719
(PFAM),PTHR24346 (PANTHER),PTHR24346:SF23
(PANTHER),|IPR017441
(PROSITE_PATTERNS),IPR008271
(PROSITE_PATTERNS),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR015940 (PROSITE_PROFILES),IPR000719
(PROSITE_PROFILES), IPR011009 (SUPERFAMILY)
IPR0O15940 (SMART),IPR002290
(SMART),G3DSA:1.10.8.10 (GENE3D),IPR028375
(G3DSA:3.30.310.GENE3D),IPR001772
(PFAM),G3DSA:1.10.510.10 (GENE3D),IPRO00719
(PFAM),PTHR24346 (PANTHER),IPR008271
(PROSITE_PATTERNS),IPR015940
(PROSITE_PROFILES),IPR000719
(PROSITE_PROFILES),IPR001772
(PROSITE_PROFILES),IPR028375 (SUPERFAMILY),
IPR011009 (SUPERFAMILY)

20

20

20
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single-
stranded 4.3E-
dna-binding 153
protein 3

G0:0005634,G0:0003697,G0:0006355,G0:0035220,
G0:0048812

723 5 IPRO08116 (PRINTS), IPR006594 (PROSITE_PROFILES) 20

Echinococcu
s granulosus

G0:0005634,G0:0005667,G0:0003682,G0:0003700, IPR0O09071 (SMART),IPR009071 (PFAM),IPR009071
G0:0008013,G0:0043565,G0:0044212,G0:0008595, (G3DSA:1.10.30.GENE3D),IPR024940
G0:0030217,G0:0035019,G0:0043588,G0:0045892, (PANTHER),IPR028782 20
G0:0046022,G0:0048319,G0:0048546,G0:0048562, (PTHR10373:PANTHER),IPR009071
G0:0048699,G0:0060070, GO:2000036 (PROSITE_PROFILES), IPR0O09071 (SUPERFAMILY)

tcell

transcription 1.7E-
77.25 19
factor 4 long 78

Echinococcus
multilocularis

¢ terminal
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G0:0005634,G0:0005667,G0:0000979,G0:0001103,
G0:0003682,G0:0003705,G0:0008270,G0:0001701,
G0:0001889,G0:0003309,G0:0003310,G0:0006366,
G0:0006644,G0:0007493,G0:0014898,G0:0035239,
G0:0042981,G0:0043627,G0:0045892,G0:0045944,
G0:0048645,G0:0051145,G0:0055007,G0:0060045,
G0:0060430,G0:0060486,G0:0060510,G0:0071371,
G0:0071635, GO:0071773

IPRO00679 (PRINTS),IPRO00679 (SMART),IPRO00679
(PFAM),IPR013088 (G3DSA:3.30.50.GENE3D),PTHR10071
(PANTHER),PTHR10071:SF165 (PANTHER),IPRO00679 20
(PROSITE_PATTERNS),IPRO00679
(PROSITE_PROFILES), SSF57716 (SUPERFAMILY)

transcription 8.4E-
0 74.85 30
factor gata-6 41

Echinococcus multilocularis

IPR002546 (SMART),IPR011598 (SMART),IPR011598
(G3DSA:4.10.280.GENE3D),IPR011598 (PFAM),IPR002546
(PFAM),PTHR11534 (PANTHER),PTHR11534:SF9 20
(PANTHER),IPR011598 (PROSITE_PROFILES),
IPR011598 (SUPERFAMILY)

transcription 1.3E-
0 86.3 5
factor sum-1 180

G0:0005634,G0:0003677,G0:0046983,G0:0006355,
G0:0007517

Echinococcus
multilocularis
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IPR009539 (PFAM),IPR009539

(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS), TRANSMEMBRANE (PHOBIUS), TMhelix
(TMHMM), TMhelix (TMHMM), TMhelix (TMHMM)

E (PANTHER),TRANSMEMBRANE
% (PHOBIUS),NON_CYTOPLASMIC_DOMAIN
lik 8 (PHOBIUS),CYTOPLASMIC_DOMAIN
vang-like s
g. 0.0EO0 56.9 2 E G0:0016021, GO:0007275 (PHOBIUS),NON_CYTOPLASMIC_DOMAIN 20

protein 2 a

Q@

o

c

]

IS

>

I
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zinc finger 3.1E-

; 60.25
protein 112
zinc finger
protein 0.0EO0 60.7
basonuclin-2

7

Echinococcus multilocularis

multiloculari

v

G0:0005634,G0:0005737,G0:0097159,G0:1901363,
G0:0002119,G0:0006352, GO:0048665

G0:0005654,G0:0005737,G0:0005886,G0:0046872,
G0:0048066

IPRO15880 (SMART),PF13465 (PFAM),IPR013087
(G3DSA:3.30.160.GENE3D),IPR013087
(G3DSA:3.30.160.GENE3D),PF13894 (PFAM),IPRO07087
(PFAM),PTHR24409 (PANTHER),PTHR24409:SF14
(PANTHER),IPR007087
(PROSITE_PATTERNS),IPRO07087
(PROSITE_PATTERNS),IPR007087
(PROSITE_PATTERNS),IPR007087
(PROSITE_PATTERNS),IPRO07087
(PROSITE_PROFILES),IPR007087
(PROSITE_PROFILES),IPR007087
(PROSITE_PROFILES),IPR007087
(PROSITE_PROFILES),SSF57667 (SUPERFAMILY),
SSF57667 (SUPERFAMILY)
IPRO15880 (SMART),PTHR15021
(PANTHER),PTHR15021:SFO (PANTHER),IPR007087
(PROSITE_PATTERNS), IPR007087
(PROSITE_PROFILES)

20

20
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frizzled-

partial

2.7E-
65

61.35

4

Echinococcus granulosus

G0:0016021,G0:0042813,G0:0007275, GO:0016055

IPR0O00539 (PRINTS),IPR020067 (SMART),IPR020067
(PFAM),IPRO00539 (PFAM),IPR020067
(G3DSA:1.10.2000.GENE3D),IPRO15526
(PANTHER),IPR026554
(PTHR11309:PANTHER),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR017981 (PROSITE_PROFILES),IPR020067
(PROSITE_PROFILES),IPR020067
(SUPERFAMILY), TMhelix (TMHMM), TMhelix
(TMHMM), TMhelix (TMHMM), TMhelix (TMHMM), TMhelix
(TMHMM)

20

174



175



protein

jagged-1

sh3 domain-
containing
kinase-
binding

protein 1

atrial
natriuretic
peptide

receptor 1

5.3E-
118

9.3E-
161

1.4E-
159

47.45

56.35

80.8

5

9

21

Echinococcus

Echinococcus

Echinococcus granulosus

granulosus

granulosus

G0:0007507,G0:0009653,G0:0009888,G0:0044763,
G0:0045595

G0:0044464,G0:0005515,G0:0016301,G0:0016310,
G0:0044707,G0:0044763,G0:0044767,G0:0048856,
G0:0050794

G0:0005622,G0:0005886,G0:0016021,G0:0004383,

G0:0004672,G0:0004888,G0:0005524,G0:0005525,

G0:0016941,G0:0017046,G0:0042802,G0:0006182,

G0:0006468,G0:0007168,G0:0008217,G0:0035556,

G0:0044702,G0:0051447,G0:0060348,G0:0097011,
G0:1900194

IPR0O01881 (SMART),IPR000742 (SMART),IPR000742
(PFAM),G3DSA:2.10.25.10 (GENE3D),G3DSA:2.10.25.10
(GENE3D),G3DSA:2.10.25.10
(GENE3D),G3DSA:2.10.25.10 (GENE3D),PTHR24033
(PANTHER),PTHR24033:SFO (PANTHER),IPR013032
(PROSITE_PATTERNS),IPR013032
(PROSITE_PATTERNS),IPR013032
(PROSITE_PATTERNS),IPR013032
(PROSITE_PATTERNS),IPR013032
(PROSITE_PATTERNS),IPR013032
(PROSITE_PATTERNS),IPR013032
(PROSITE_PATTERNS),IPR000742
(PROSITE_PROFILES),IPR000742
(PROSITE_PROFILES),IPR000742
(PROSITE_PROFILES),IPR000742
(PROSITE_PROFILES),SSF57196
(SUPERFAMILY),SSF57196 (SUPERFAMILY), SSF57196
(SUPERFAMILY)

Coil (COILS),IPR001452 (PRINTS),IPR001452
(SMART),IPR001452 (PFAM),G3DSA:2.30.30.40
(GENE3D),PTHR14167 (PANTHER),PTHR14167:SF19
(PANTHER),IPR001452 (PROSITE_PROFILES),IPR001452
(PROSITE_PROFILES),IPR001452 (SUPERFAMILY),
IPR001452 (SUPERFAMILY)

IPR001054 (SMART),IPR001054 (PFAM),IPR001054
(G3DSA:3.30.70.GENE3D),PTHR11920
(PANTHER),PTHR11920:SF281 (PANTHER),IPR018297
(PROSITE_PATTERNS),IPR001054
(PROSITE_PROFILES), IPR029787 (SUPERFAMILY)

20

20
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coiled-coil
domain-
containing
protein
partial

dna-
dependent
protein
kinase
catalytic

subunit

egfp:bcl2
fusion

protein

6.8E-
73

0.0E0

3.4E-
103

53.65

46.05

55.45

3

11

22

Echinococcus

Echinococcus

Echinococcus multilocularis

multilocularis

multilocularis

G0:0044464,G0:0007368, GO:0048731

G0:0044424,G0:0016772,G0:0097159,G0:1901363,
G0:0002520,G0:0006259,G0:0006974,G0:0030154,
G0:0044710,G0:0048513, GO:0065007

G0:0005815,G0:0031966,G0:0044428,G0:0070013,
G0:0098588,G0:0042802,G0:0006810,G0O:0008637,
G0:0010033,G0:0022402,G0:0044702,G0:0044707,
G0:0044767,G0:0048522,G0:0048856,G0:0051129,
G0:0051704,G0:0051726,G0:0065008,G0:0097190,
G0:1902589, GO:2001243

Coil (COILS),Coil (COILS),Coil (COILS),Coil (COILS),Coil
(COILS),PTHR18962:SF0 (PANTHER), PTHR18962
(PANTHER)

IPR0O00403 (SMART),IPRO00403
(G3DSA:1.10.1070.GENE3D),G3DSA:3.30.1010.10
(GENES3D),IPR000403 (PFAM),IPR012582
(PFAM),PTHR11139:SF54 (PANTHER),PTHR11139
(PANTHER),PTHR11139 (PANTHER),PTHR11139:SF54
(PANTHER),PTHR11139 (PANTHER),PTHR11139:SF54
(PANTHER),PTHR11139 (PANTHER),IPR017900
(PROSITE_PATTERNS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE (PHOBIUS),IPR000403
(PROSITE_PROFILES),IPR017896
(PROSITE_PROFILES),IPR016024 (SUPERFAMILY),
IPRO11009 (SUPERFAMILY)

IPR026298 (PRINTS),SM00337 (SMART),IPR026298
(PFAM),G3DSA:1.10.437.10 (GENE3D),IPR002475
(PROSITE_PROFILES), SSF56854 (SUPERFAMILY)

20

20

20
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mitogen-

activated 6
protein ) 72.55 61
i 141

kinase 3

isoform x2

pou class
transcription ~ 0.0EO 84.2 19
factor partial

Hymenolepis microstoma

Echinococcus multilocularis

G0:0005635,G0:0005654,G0:0005739,G0:0005769,
G0:0005770,G0:0005794,G0:0005829,G0:0005901,
G0:0005925,G0:0015630,G0:0070062,G0:0004707,
G0:0005524,G0:0019902,G0:0000186,G0:0000187,
G0:0002755,G0:0006361,G0:0006975,G0:0007173,
G0:0007265,G0:0007411,G0:0008286,G0:0008543,
G0:0030168,G0:0030509,G0:0031281,G0:0032872,
G0:0033129,G0:0034134,G0:0034138,G0:0034142,
G0:0034146,G0:0034162,G0:0034166,G0:0034605,
G0:0035066,G0:0035666,G0:0038083,G0:0038095,
G0:0038096,G0:0038123,G0:0038124,G0:0045087,
G0:0045944,G0:0048010,G0:0048011,G0:0048513,
G0:0051090,G0:0051403,G0:0051493,G0:0051704,
G0:0060397,G0:0070374,G0:0070498,G0:0070849,
G0:0071260,G0:0072584,G0:0090170,G0:1900034,
G0:2000641

G0:0005634,G0:0005667,G0:0001105,G0:0003700,
G0:0043565,G0:0071837,G0:0006351,G0:0008284,
G0:0021799,G0:0021869,G0:0022011,G0:0030216,
G0:0043066,G0:0045892,G0:0045944,G0:0072218,
G0:0072227,G0:0072233, GO:0072240

IPR002290 (SMART),G3DSA:3.30.200.20
(GENES3D),IPR000719 (PFAM),G3DSA:1.10.510.10
(GENE3D),PTHR24055 (PANTHER),PTHR24055:SF111
(PANTHER),IPR017441
(PROSITE_PATTERNS),IPR008271
(PROSITE_PATTERNS), TRANSMEMBRANE
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR000719 (PROSITE_PROFILES), IPR011009
(SUPERFAMILY)

20

IPR013847 (PRINTS),IPR000327 (SMART),IPR001356
(SMART),IPR001356 (PFAM),IPR000327
(PFAM),IPR010982 (G3DSA:1.10.260.GENE3D),IPR009057
(G3DSA:1.10.10.GENE3D),PTHR11636
(PANTHER),PTHR11636:SF77 (PANTHER),IPR017970
(PROSITE_PATTERNS),IPR000327
(PROSITE_PATTERNS),IPR001356
(PROSITE_PROFILES),IPR000327
(PROSITE_PROFILES),IPR010982 (SUPERFAMILY),
IPR009057 (SUPERFAMILY)

20
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protocadheri
nfat 3

ring and yy1
binding

protein

tau tubulin

kinase 1

0.0E0

7.6E-
51

0.0E0

49.05

71.0

67.95

6

6

Echinococcus multilocularis

Hymenolepis

multiloculari

microstoma

v

G0:0005886,G0:0016021,G0:0005509,G0:0007156,
GO0:0009653, GO:0048513

G0:0016604,G0:0003677,G0:0008270,G0:0010623,
GO0:0031146,G0:0043066, GO:0050777

G0:0005737,G0:0000166,G0:0004674,G0:0008360,
G0:0018105, GO:0021762

IPR002126 (SMART),IPR002126 (PFAM),IPR002126
(G3DSA:2.60.40.GENE3D),IPR002126
(G3DSA:2.60.40.GENE3D),PTHR24028
(PANTHER),PTHR24028:SF47 (PANTHER),IPR020894
(PROSITE_PATTERNS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR002126 (PROSITE_PROFILES),IPR002126
(PROSITE_PROFILES),IPR015919 (SUPERFAMILY),
TMhelix (TMHMM)

IPRO01876 (SMART),IPR001876 (PFAM),PTHR12920:SF1
(PANTHER),PTHR12920 (PANTHER),IPR001876
(PROSITE_PATTERNS),IPR001876
(PROSITE_PROFILES), SSF90209 (SUPERFAMILY)
IPR002290 (SMART),G3DSA:3.30.200.20
(GENES3D),IPR000719 (PFAM),G3DSA:1.10.510.10
(GENE3D),PTHR11909 (PANTHER),PTHR11909:SF19
(PANTHER),PTHR11909 (PANTHER),PTHR11909:SF19
(PANTHER),IPR008271
(PROSITE_PATTERNS),IPRO00719
(PROSITE_PROFILES), IPR011009 (SUPERFAMILY)

20

20

20
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3

histone
deacetylase
7

0.0E0

67.25

46

Echinococcus granulosus

G0:0000118,G0:0017053,G0:0043232,G0:0044444,
G0:0001025,G0:0001047,G0:0003682,G0:0003714,
G0:0005080,G0:0008270,G0:0030955,G0:0032041,

IPR000286 (PRINTS),IPR023801
G0:0033613,G0:0042826,G0:0043565,G0:0046969,  (G3DSA:3.40.800.GENE3D),IPR023801 (PFAM),IPR000286

G0:0046970,G0:0070491,G0:0071889,G0:0097372, (PANTHER),PTHR10625:SF107
G0:0000122,G0O:0001570,G0:0006338,G0:0006954,  (PANTHER),PTHR10625:SF107 (PANTHER),IPR000286
G0:0007043,G0:0007165,G0:0007399,G0:0008284, (PANTHER), TRANSMEMBRANE
G0:0010832,G0:0014898,G0:0016202,G0O:0030183, (PHOBIUS),CYTOPLASMIC_DOMAIN
G0:0032703,G0:0033235,G0:0034983,G0:0040029,  (PHOBIUS),NON_CYTOPLASMIC_DOMAIN (PHOBIUS),
G0:0043393,G0:0043433,G0:0045668,G0:0045944, SSF52768 (SUPERFAMILY)
G0:0051091,G0:0061647,G0:0070555,G0:0070933,

G0:0090050, GO:1990619

20
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lysine-
specific
3 histone
demethylase
partial

2.1E-
174

54.9

Echinococcus granulosus

G0:0031981,G0:0032991,G0:0008134,G0:0032453,

G0:0097159,G0:1901363,G0:0006357,G0:0044707,

G0:0044767,G0:0045892,G0:0045893,G0:0048856,

G0:0051090,G0:0051100,G0:0070076,G0:1901797,
G0:2001021

IPR002937 (PFAM),G3DSA:1.10.287.80
(GENE3D),G3DSA:3.90.660.10
(GENE3D),G3DSA:3.90.660.10 (GENE3D),IPR011991
(G3DSA:1.10.10.GENE3D),G3DSA:3.50.50.60
(GENE3D),PTHR10742 (PANTHER),PTHR10742
(PANTHER),PTHR10742:SF245
(PANTHER),PTHR10742:SF245 (PANTHER),PTHR10742
(PANTHER),PTHR10742 (PANTHER),PTHR10742:SF245
(PANTHER),PTHR10742 (PANTHER),PTHR10742:SF245
(PANTHER), TRANSMEMBRANE
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR009057 (SUPERFAMILY),SSF54373
(SUPERFAMILY),SSF51905 (SUPERFAMILY), SSF51905

(SUPERFAMILY)
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serum
1.2E-
response

factor

transcription
factor coe4 0.0EO0

isoform x1

acidic
fibroblast

growth
3.0E-

169

factor
intracellular-
binding
protein

79.3

85.7

63.3

70

Hymenolepi

Echinococcus

Echinococcus granulosus

granulosus

microstoma

G0:0000790,G0:0005654,G0:0005737,G0:0000978,
G0:0000983,G0:0001076,G0:0001077,G0O:0003705,
G0:0008134,G0:0010736,G0:0031490,G0:0042803,
G0:0001569,G0:0001666,G0:0001707,G0O:0001764,
G0:0001829,G0:0001947,G0:0002011,G0:0002042,
G0:0003257,G0:0007160,G0:0007264,G0:0007616,
G0:0008285,G0:0008306,G0:0009636,G0:0009725,
G0:0010669,G0:0010735,G0:0021766,G0:0022028,
G0:0030038,G0:0030155,G0:0030168,G0:0030220,
G0:0030336,G0:0031175,G0:0033561,G0:0034097,
G0:0035855,G0:0035912,G0:0042789,G0:0043149,
G0:0043589,G0:0045059,G0:0045214,G0:0045773,
G0:0045987,G0:0046016,G0:0046716,G0:0048589,
G0:0048821,G0:0051091,G0:0051150,G0:0051491,
G0:0055003,G0:0060055,G0:0060218,G0:0060261,
G0:0060292,G0:0060347,G0:0060947,G0O:0061029,
G0:0070830,G0:0071333,G0:0090009,G0:0090136,
G0:0090398, GO:1900222

G0:0005634,G0:0000977,G0:0001228,G0:0008134,
GO0:0046872,G0:0046983,G0:0006366,G0:0007275,
GO0:0045944

G0:0005634,G0:0017134,G0:0007368,G0:0060026,
GO0:0060271, GO:0070121

IPR002100 (PRINTS),IPR002100 (SMART),IPR002100
(PFAM),PTHR11945 (PANTHER),PTHR11945:SF32
(PANTHER),IPR002100 (PROSITE_PROFILES),
IPR002100 (SUPERFAMILY)

Coil (COILS),IPR002909 (SMART),IPR013783
(G3DSA:2.60.40.GENE3D),IPR002909 (PFAM),IPR003523
(PANTHER),IPR018350 (PROSITE_PATTERNS),
IPR014756 (SUPERFAMILY)

Coil (COILS),IPR008614 (PFAM),PTHR13223:SF2
(PANTHER),IPR008614
(PANTHER),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE (PHOBIUS), TMhelix
(TMHMM), TMhelix (TMHMM)

20
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4

4

activin
receptor
type-1

calmodulin

0.0E0

4.1E-

58.15

97.4

22

73

Echinococcus granulosus

Trichuris trichiura

G0:0005887,G0:0000166,G0:0004675,G0:0019838,
G0:0043167,G0:0003007,G0:0006357,G0:0006468,
GO0:0007178,G0:0009968,G0:0042692,G0:0045778,
G0:0045893,G0:0048598,G0:0051094,G0:0060485,
G0:0060562,G0:0060911,G0:0071310,G0O:0071495,
G0:0090092, GO:2000026

G0:0000922,G0:0005654,G0:0005813,G0:0005829,
G0:0005876,G0:0005886,G0:0030017,G0:0030426,
G0:0034704,G0:0070062,G0:0004689,G0:0005246,
G0:0005509,G0:0008179,G0:0017022,G0:0019901,
G0:0019904,G0:0030235,G0:0031432,G0:0031800,
G0:0031996,G0:0031997,G0:0043274,G0:0043539,
G0:0043548,G0:0044325,G0:0048306,G0:0050998,
G0:0072542,G0:0000086,G0:0001975,G0:0002027,
G0:0002223,G0:0002576,G0:0005513,G0:0005980,
G0:0006006,G0:0006468,G0:0006936,G0:0007173,
G0:0007190,G0:0007202,G0:0007264,G0:0007268,
G0:0008543,G0:0010800,G0:0010801,G0:0010881,
G0:0016056,G0:0021762,G0:0022400,G0:0030168,
G0:0031954,G0:0032465,G0:0032516,G0:0035307,
G0:0038095,G0:0043388,G0:0043647,G0:0045087,
G0:0046209,G0:0048010,G0:0048011,G0:0051000,
G0:0051343,G0:0051412,G0:0060315,G0:0060316,
G0:0061024,G0:0071902,G0:1901339,G0:1901841,
G0:1901844

IPR002290 (SMART),IPR003605 (SMART),IPR000719
(PFAM),G3DSA:3.30.200.20 (GENE3D),G3DSA:1.10.510.10
(GENE3D),IPR003605 (PFAM),PTHR23255:SF14
(PANTHER),IPR000333 (PANTHER),IPR017441
(PROSITE_PATTERNS),IPR008271
(PROSITE_PATTERNS),CYTOPLASMIC_DOMAIN
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE (PHOBIUS),IPR003605
(PROSITE_PROFILES),IPR000719
(PROSITE_PROFILES),SignalP-TM
(SIGNALP_GRAM_POSITIVE),IPR011009
(SUPERFAMILY), TMhelix (TMHMM)

IPR002048 (SMART),IPR011992
(G3DSA:1.10.238.GENE3D),IPR011992 (PFAM),IPR011992
(G3DSA:1.10.238.GENE3D),PTHR23050:SF155
(PANTHER),PTHR23050 (PANTHER),IPR018247
(PROSITE_PATTERNS),IPR002048
(PROSITE_PROFILES), SSF47473 (SUPERFAMILY)

20

20
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IPR0O01766 (PRINTS),IPR001766 (SMART),IPR001766
G0:0000790,G0:0000977,G0:0001227,G0:0000122,  (PFAM),IPR011991 (G3DSA:1.10.10.GENE3D),PTHR11829
G0:0001755,G0:0001829,G0:0001892,G0:0006366, (PANTHER),PTHR11829:SF85 (PANTHER),IPR018122
G0:0007398,G0:0007498,G0:0030336,G0:0030900, (PROSITE_PATTERNS),PS00658
GO0:0045944 (PROSITE_PATTERNS),IPR001766
(PROSITE_PROFILES), SSF46785 (SUPERFAMILY)

forkhead 1
4 box protein ) 86.2 13
74
d2

Echinococcus
multilocularis

184



intraflagellar
transport

protein 52

jumoniji
domain
containing
la

kinesin

heavy chain

methyltransf
erase-like

protein 8

0.0EO0

0.0E0

0.0E0

6.6E-
98

77.2

50.7

67.65

61.9

11

15

30

11

Echinococcus

Echinococcu

granulosus

Echinococcus granulosus
s granulosus

multiloculari

G0:0005814,G0:0030992,G0:0031514,G0:0044441,
G0:0007368,G0:0042073,G0:0048598,G0:0048731,
G0:0050794,G0:0060271, GO:0060562

G0:0005488,G0:0016706,G0:0006325,G0:0010628,
G0:0031323,G0:0032259,G0:0032501,G0:0044237,
G0:0044702,G0:0044710,G0:0044763,G0:0044767,
G0:0050896,G0:0071704, GO:0080090
G0:0005739,G0:0005871,G0:0035371,G0:0005524,
G0:0008017,G0:0008574,G0:0001754,G0:0006886,
G0:0007154,G0:0007303,G0:0007310,G0:0007315,
G0:0007317,G0:0007411,G0:0008088,G0:0008103,
G0:0008152,G0:0008345,G0:0030011,G0:0040023,
G0:0044700,G0:0046785,G0:0046843,G0:0047497,
G0:0048312,G0:0048741,G0:0048813,G0:0051012,
GO0:0051299, GO:0061572

G0:0005634,G0:0005737,G0:0004402,G0:0008170,
«. G0O:0008171,G0:0008175,G0:0008276,G0:0008649,
G0:0007519,G0:0016573, GO:0045444

Coil (COILS),IPR019196 (PFAM),PTHR12969:SF6
(PANTHER),PTHR12969
(PANTHER),SIGNAL_PEPTIDE_C_REGION
(PHOBIUS),SIGNAL_PEPTIDE_N_REGION
(PHOBIUS),SIGNAL_PEPTIDE_H_REGION
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN (PHOBIUS),
SIGNAL_PEPTIDE (PHOBIUS)

IPR0O03347 (SMART),IPR003347 (PFAM),PTHR12549
(PANTHER), SSF51197 (SUPERFAMILY)

Coil (COILS),Cail (COILS),Coil (COILS),Coil (COILS),Coil
(COILS),Cail (COILS),IPR001752 (PRINTS),IPRO01752
(SMART),IPR001752
(G3DSA:3.40.850.GENE3D),IPR001752 (PFAM),IPR027640
(PANTHER),PTHR24115:SF380 (PANTHER),IPR027640
(PANTHER),PTHR24115:SF380 (PANTHER),IPR019821
(PROSITE_PATTERNS),IPR001752
(PROSITE_PROFILES), IPR027417 (SUPERFAMILY)

PF13489 (PFAM),IPR029063
(G3DSA:3.40.50.GENE3D),|IPR026113 (PANTHER),
IPR029063 (SUPERFAMILY)

20

20

20

20
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mothers
against
decapentapl
egic
homolog 3

isoform x3

nanos
protein

0.0E0

3.1E-

69.6

72.65

95

3

Echinococcus granulosus

multiloculari

v

G0:0000790,G0:0005637,G0:0005654,G0:0005829,
G0:0005886,G0:0043235,G0:0071144,G0:0000978,
G0:0000983,G0:0000988,G0:0001102,G0:0003690,
G0:0005160,G0:0005518,G0:0008013,G0:0008270,
G0:0019901,G0:0019902,G0:0030618,G0:0031490,
G0:0031625,G0:0035326,G0:0042803,G0:0043130,
G0:0043425,G0:0046982,G0:0070410,G0:0070412,
G0:0000122,G0:0001666,G0:0001701,G0:0001707,
G0:0001756,G0:0001889,G0:0001933,G0:0001947,
G0:0002076,G0:0002520,G0:0006367,G0:0006810,
G0:0006955,G0:0007050,G0:0007179,G0:0007183,
G0:0007492,G0:0009880,G0:0010694,G0:0010718,
G0:0016202,G0:0019049,G0:0023019,G0:0030308,
G0:0030335,G0:0030501,G0:0030512,G0:0030878,
G0:0031053,G0:0032332,G0:0032731,G0:0032909,
G0:0032916,G0:0033689,G0:0035413,G0:0035556,
G0:0038092,G0:0042060,G0:0042110,G0:0042177,
G0:0042993,G0:0043066,G0:0045216,G0:0045668,
G0:0045930,G0:0045944,G0:0048340,G0:0048589,
G0:0048617,G0:0048701,G0:0050678,G0:0050728,
G0:0050776,G0:0050821,G0:0050927,G0:0051098,
G0:0051496,G0:0051894,G0:0060039,G0:0060290,
G0:0060395,G0:0061045,G0:0070306,G0:0090263,
G0:0097191,G0:0097296, GO:1901203

G0:0003723,G0:0008270, GO:0042462

IPRO03619 (SMART),IPR001132 (SMART),IPR001132

(PFAM),IPR013019 (G3DSA:3.90.520.GENE3D),IPR003619

(PFAM),IPR0O17855 (G3DSA:2.60.200.GENE3D),IPR013790
(PANTHER),PTHR13703:SF30 (PANTHER),IPR013790

(PANTHER),PTHR13703:SF30
(PANTHER),PTHR13703:SF30 (PANTHER),IPR013019
(PROSITE_PROFILES),IPR001132
(PROSITE_PROFILES),IPR013019 (SUPERFAMILY),
IPR008984 (SUPERFAMILY)

IPR024161 (PFAM),PTHR12887:SF2
(PANTHER),IPR008705 (PANTHER), IPR024161
(PROSITE_PROFILES)

20

20
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nhp2 non-
IPR018492 (PRINTS),IPR002415 (PRINTS),IPR029064

G0:0005730,G0:0030529,G0:0003723,G0:0005525, (G3DSA:3.30.1330.GENE3D),IPR004038
G0:0007264,G0:0042254, GO:0061053 (PFAM),PTHR23105 (PANTHER),IPR004037
(PROSITE_PATTERNS), IPR029064 (SUPERFAMILY)

histone
.6E
4 chromosom 83 87.85 7

e protein 2-

Echinococcus
multilocularis

like 1

peptidyl- IPR001179 (PFAM),IPR011990

[%2]
prolyl cis- 3 g (G3DSA:1.25.40.GENE3D),G3DSA:3.10.50.40
5E- S 2 G0:0043231,G0:0044444,G0:0044267,G0:0044707,
4 trans 57.0 6 8 2 (GENES3D),IPR023566 (PANTHER),PTHR10516:SF290 20
_ 91 e 2 G0:0044767, GO:0050789
isomerase £ g (PANTHER),IPR001179 (PROSITE_PROFILES),SSF54534
fkbps w (SUPERFAMILY), SSF48452 (SUPERFAMILY)

pre-mrna-
[%2]
splicing 3 9 ) )
4 lat .6E- 645 . 3 2 G0:0005634,G0:0005515,G0:0000375,G0:0000381, Caoil (COILS),Coil (COILS),PTHR15217 (PANTHER), 20
regulator . o =
9 e 2 G0:0007530,G0:0046331, GO:0048749 IPR029732 (PTHR15217:PANTHER)
female-lethal £ 8
O o
d ]
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protein

prenyltransf 2.1E-
55.05
erase alpha 99
subunit
protein tilb 9.9E-
59.7
homolog 121
ras-related
: 7.0E-
protein rab- 81.35
136
1lla
receptor-
type
tyrosine-
. 0.0E0 53.3
protein
phosphatase

C

4

10

12

32

Echinococcu

Echinococcus

Echinococcus

s granulosus

granulosus

multilocularis

Echinococcus granulosus

G0:0005968,G0:0004663,G0:0007423, GO:0018344

G0:0005737,G0:0005515,G0:0001947,G0:0003146,
G0:0003351,G0:0009953,G0:0044458,G0:0048793,
G0:0060027, GO:0060294

G0:0016020,G0:0055037,G0:0003924,G0:0005525,
G0:0001525,G0:0006886,G0:0006887,G0:0006913,
G0:0008152,G0:0032402,G0:0032482, GO:0070121

G0:0005622,G0:0009986,G0:0044459,G0:0004725,
G0:0005515,G0:0043168,G0:0097367,G0:1901681,
G0:0001914,G0:0001933,G0:0002711,G0:0002891,
G0:0002923,G0:0006470,G0:0006928,G0:0009605,
G0:0032879,G0:0040011,G0:0042102,G0:0042113,
G0:0043410,G0:0045061,G0:0045582,G0:0045860,
G0:0046651,G0:0048468,G0:0048585,G0:0050851,
G0:0050854,G0:0050871,G0:0051179, GO:2001236

G3DSA:1.25.40.120 (GENES3D),IPR002088
(PFAM),PTHR11129 (PANTHER),PTHR11129:SF3
(PANTHER), SSF48439 (SUPERFAMILY)

IPR003603 (SMART),SM00365
(SMART),G3DSA:3.80.10.10 (GENE3D),PTHR10588:SF114
(PANTHER),PTHR10588 (PANTHER),IPR001611
(PROSITE_PROFILES),IPR001611
(PROSITE_PROFILES),IPR001611
(PROSITE_PROFILES),IPR001611 (PROSITE_PROFILES),
SSF52058 (SUPERFAMILY)

IPR001806 (PRINTS),IPR002041 (SMART),IPR003578
(SMART),IPR003579 (SMART),IPR020849
(SMART),IPR027417
(G3DSA:3.40.50.GENE3D),IPR005225
(TIGRFAM),IPR001806 (PFAM),PTHR24073
(PANTHER),PTHR24073:SF335 (PANTHER),PS51419
(PROSITE_PROFILES), IPR027417 (SUPERFAMILY)
IPRO03961 (SMART),IPR000242 (PFAM),IPR029021
(G3DSA:3.90.190.GENE3D),IPR013783
(G3DSA:2.60.40.GENE3D),PTHR19134:SF81
(PANTHER),PTHR19134:SF81 (PANTHER),PTHR19134
(PANTHER),PTHR19134:SF81 (PANTHER),PTHR19134
(PANTHER),CYTOPLASMIC_DOMAIN
(PHOBIUS), TRANSMEMBRANE
(PHOBIUS),NON_CYTOPLASMIC_DOMAIN
(PHOBIUS),IPR000242 (PROSITE_PROFILES),IPR029021
(SUPERFAMILY),IPR003961 (SUPERFAMILY), TMhelix
(TMHMM)

20

20

20

20
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G0:0008117,G0:0016831,G0:0030170,G0:0006807,

G0:0007165,G0:0008202,G0:0008585,G0:0009653,

G0:0019752,G0:0030154,G0:0034754,G0:0044255,
GO0:0048609

sphingosine- £
4 1-phosphate ) 76.5 13
107
lyase 1

IPRO15422 (G3DSA:3.90.1150.GENE3D),PTHR11999
(PANTHER),PTHR11999:SF63 (PANTHER), IPR015424 20
(SUPERFAMILY)

Echinococcu
s granulosus
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t-box
transcription
factor tbx2

transcription
factor 12

ubiquinone
biosynthesis
protein coq?

homolog

5.7E-
172

7.7E-
68

2.5E-
58

84.75

85.3

74.45

49

56

12

Strongyloce

Echinococcus granulosus

Echinococcus multilocularis

ntrotus

purpuratus

G0:0005634,G0:0005667,G0:0000978,G0:0001078,
G0:0001102,G0:0000122,G0:0001501,G0:0001701,
G0:0001947,G0:0003148,G0:0003167,G0:0003203,
G0:0003256,G0:0006366,G0:0007219,G0:0007521,
G0:0008595,G0:0010159,G0:0019827,G0:0021761,
G0:0030539,G0:0030540,G0:0030857,G0:0032275,
G0:0035115,G0:0035909,G0:0036302,G0:0042733,
G0:0043066,G0:0045662,G0:0045787,G0:0045893,
G0:0046884,G0:0048332,G0:0048596,G0:0060021,
G0:0060037,G0:0060045,G0:0060412,G0O:0060444,
G0:0060465,G0:0060560,G0:0060596,G0:0060923,
G0:0060931,G0:0090398,G0:1901208,G0:1901211,
G0:2000648
G0:0000788,G0:0005654,G0:0005737,G0O:0090575,
G0:0000978,G0:0000980,G0:0001077,G0:0001078,
G0:0001205,G0:0003682,G0:0003713,G0:0008013,
G0:0030165,G0:0031435,G0:0035497,G0:0042803,
G0:0043425,G0:0046332,G0:0046982,G0:0070491,
GO0:0070644,G0:0070888,G0:0071837,G0:0000122,
G0:0001779,G0:0002088,G0:0002326,G0:0006366,
G0:0006955,G0:0007369,G0:0007517,G0:0008595,
G0:0021986,G0:0030890,G0:0032496,G0:0033077,
G0:0033152,G0:0035019,G0:0035462,G0:0042493,
G0:0043588,G0:0043966,G0:0043967,G0:0044333,
G0:0045666,G0:0045787,G0:0046022,G0:0048319,
G0:0048541,G0:0050821,G0:0051091,G0:0060070,
G0:0060729,G0:2000036,G0:2000045, GO:2001237

GO0:0005634,G0:0005743,G0:0004497,G0:0001306,
G0:0001701,G0:0001841,G0:0006744,G0:0008340,
G0:0022008,G0:0034599,G0:0042775, GO:0070584

IPRO01699 (PRINTS),IPR002070 (PRINTS),IPR001699

(SMART),IPR001699

(G3DSA:2.60.40.GENE3D),IPRO01699 (PFAM),IPR0O01699
(PANTHER),PTHR11267:SF23 (PANTHER),IPR018186

(PROSITE_PATTERNS),IPR018186
(PROSITE_PATTERNS),IPR001699
(PROSITE_PROFILES), IPRO08967 (SUPERFAMILY)

IPR011598 (SMART),IPR011598
(G3DSA:4.10.280.GENE3D),IPR011598
(PFAM),PTHR11793 (PANTHER),IPR011598
(PROSITE_PROFILES), IPR011598 (SUPERFAMILY)

IPR012347 (G3DSA:1.20.1260.GENE3D),IPR011566
(PFAM),PTHR11237:SF1 (PANTHER),IPR011566
(PANTHER), IPR009078 (SUPERFAMILY)

20

20

20
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voltage- Coil (COILS),IPR000584 (PRINTS),IPR008145
dependent I- £ (SMART),IPR008145 (PFAM),G3DSA:2.30.30.40
>
type calcium S G0:0005891,G0:0008331,G0:0007268,G0:0007528, (GENE3D),IPR027417
4 0.0E0O  80.25 6 @ 20
channel -g G0:0070588, GO:1901385 (G3DSA:3.40.50.GENE3D),IPR000584
subunit E (PANTHER),PTHR11824:SF5 (PANTHER),IPR001452
beta-2 (SUPERFAMILY), IPR027417 (SUPERFAMILY)
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APENDICE 20: SUPPLEMENTARY FILE 17
Supplementary File 17. Orthologous identification and alignments.

Protein  Organis Identification Codon alignment Protein alignment
m
0i[451782459] AGAAGTAGT-----------n=mmmmmmmeman GGTAGA--------- AAGTCTAAACGGAAGAGACCA---CGCAACCGGAAGAGGCGG-  RSS-------- GR---KSKRKRP-RNRKRR---------
IE gb|AGF68558. CGACATAAGAAGTAC--—--—--—-- s RHKKY---
g 1| bone TGTAGGAGGAAACCGTTGTATGTAGACTTTACAGCCGTAGGCTGGACAGACTGGATTTTTGCGCCTCCGGGC CRRKPLYVDFTAVGWTDWIFAPPGYQAYY
% morphogenetic TATCAGGCATATTATTGTCAGGGCGAATGTGAGTTTCCGTTTTCGGAGCACATGAACGCTACAAATCATGCAAT CQGECEFPFSEHMNATNHAIVQDLVNSID-
% protein 2 AGTGCAGGACTTGGTGAATTCGATAGAC------ -
5 [Azumapecten TCCAAGTCCGTACCCAAACCGTGCTGTGTACCTACAGAACTGAGTCCTATTTCACTTCTCTATGTGGACGAGTA SKSVPKPCCVPTELSPISLLYVDEYEKVILK
= farreri] TGAAAAAGTGATACTGAAGAGCTACCAAAACATGACCGTCGTGAGCTGCGGCTGTCGG----------==mmmm=oo- SYQNMTVVSCGCR-------
2 gi|[405950786] CGAGCAACT--------=-nmmmmmmmmemee AGTGAT--------- AAAAAAGTGAAAAAGAATAAG--- RAT-------- SD---KKVKKNK-
g m gb|EKC18750. AAAAATAGAAAAAACAAAAATAAGCGAAGGAAAAATAGG--- KNRKNKNKRRKNR-
s _% 1| Bone AAGAAAAATAGAAAAAATAAAACTAAGAGGAAAAAGTATAACAACCAGTGTCGTAGGAAGGAATTAAATGTAGA KKNRKNKTKRKKYNNQCRRKELNVDFKAV
% g morphogenetic CTTCAAAGCCGTGGGTTGGAACGATTGGATATTCGCGCCACCCGGTTATAATGCGTATTATTGCGATGGTTCG GWNDWIFAPPGYNAYYCDGSCHWPYDD
é § protein 2 TGTCATTGGCCGTACGATGACCACATGAATGTGACCAATCACGCAATAGTCCAAGACTTAGTGAACTCCATTG HMNVTNHAIVQDLVNSID--
g @ [Crassostrea AC------ PRAAPKPCCVPTELSSLSLLYTDEHGAVVL
g S gigas] CCTAGGGCAGCCCCAAAGCCCTGCTGTGTACCCACAGAACTCAGTTCTTTGTCCTTGTTATATACTGACGAAC  KVYQDMVVEGCGCR-------
E ACGGCGCGGTGGTGCTGAAAGTTTATCAAGACATGGTAGTAGAAGGCTGTGGTTGCCGG---------------------
g gi|674566209] AAACCAATT--------mnmmmmmmmmemeeee GGTGAA--------- AATCGCAAAAAGCGTCGACGAACACGT--- KPI-------- GE---NRKKRRRTR-LKSKSW-
@ é emb|CDS1930 CTTAAAAGCAAAAGTTGG--- TNNREKRNSGYLMNQRYVASTCQRRDLV
= 7.1) bone ACAAATAATCGGGAAAAGCGCAATTCGGGATATCTCATGAACCAGCGATACGTCGCCTCAACATGCCAACGGC VNFNAVGWSRWVIAPPAYNAGYCYGYCP
g morphogenetic GTGACCTCGTGGTTAACTTTAATGCAGTTGGTTGGTCGCGTTGGGTGATTGCTCCGCCTGCCTACAACGCTGG FPLSAHFENTTNHAIIHLMYNLGVAPPQVKP
g protein 2 CTACTGCTACGGCTACTGTCCCTTCCCCCTTTCAGCCCATTTCAACACTACCAACCACGCGATCATCATCCAC PCCTPVTFSPQSILFFDSDE-
§ [Echinococcus CTCATGTACAACTTGGGCGTGGCCCCACCCCAAGTCAAACCGCCCTGTTGCACCCCTGTCACCTTCAGTCCC  VVLQVYEDMIVETCGCR-------
'_% granulosus] CAGTCTATTCTCTTCTTCGACAGCGACGAG---
L

GTCGTTCTGCAAGTCTACGAGGACATGATTGTCGAGACTTGTGGCTGTCGG------==-====n=mmmm=

192



Echinococcus multilocularis

Helobdella robusta

Hymenolepis microstoma

0i|674576919]
emb|CDS3735
9.1| bone
morpholocus
tagtic protein 2
[Echinococcus

multilocularis]

gi|675874980|
ref|XP_00902
3050.1]
hypothetical
protein
HELRODRAF
T_107188
[Helobdella
robusta]
gi|674594923|
emb|CDS2637
0.1] bone
morphogenetic
protein 2
[Hymenolepis

microstoma]

AAACCAATC
CCTAAAAGCAAAAGTTGG---
ACAAATAATCGGGAAAAGCGCAATTCGCGATATCTCATGAACCAGCGATACGTCGCCTCAACATGCCAACGGC
GTGACCTCGTGGTTAACTTTAATGCAGTTGGTTGGTCGCGTTGGGTGATTGCTCCGCCTGCCTACAACGCTGG
CTACTGCTACGGCTACTGTCCCTTCCCCCTTTCAGCCCATTTCAACACTACCAACCACGCGATCATCATCCAC
CTCATGTACAACTTGGGCGTGGCCCCACCCCAAGTCAAACCGCCCTGTTGCACCCCTGTCACCTTCAGTCCC
CAGTCTATTCTCTTCTTCGACAGCGACGAG---

GGTGAA AATCGCAAAAAGCGTCGACGAACACGT---

TGCCAACGTCGAAAGTTATACGTGGACTTCGGCGATCTAGGCTGGGAGGATTGGGTGATAGCTCCAGTGGGC
TACACGGCCAACTACTGTTACGGCGAATGCACCTACCCGATGAATTCATACATGAATGCCACGAACCATGCCA
TCATACAAACTCTAGCTCACTCCCTCAAC------
TCCTCATATGTGCCCAAGCCATGCTGTGCCCCCATCAAGTTGTCCACGCAATCTGTCCTCTACATCGACGACA
ACAGCAACATCGTTCTTAAGTTCTACAAGAACATGGTAGTGAGGGCTTGTGGTTGT TTA-----=-===mnmmm oo

AGAAATTCT-----mmmmmmmmmmmmm e GGGGAA--------- AAGAGAAATAAACGCCGAAGA---
AAGAATCGTAAAGGTAAAAGCGAT---
ACTAGTAACCGAGAAAAACGAAGTCCTCAATACTTAATGAATAAGCGGTACATTGAGTCAACCTGCCAACGTC
GCGATTTAATGGTCAATTTCAATGCAATCGGTTGGTCAAAGTGGGTTATAGCTCCGATGGCTTACAACGCAGG
ATACTGCTATGGCAACTGCCCATTTCCCCTATCTGCCCATTTCAACACCACAAATCATGCAATAATACTTCATTT
GATGCACAATTTAGGAGTGGCTCATTCTCAAATCAATTCGCCCTGTTGTACACCTGTGACGTTTGGTCCACAGT
CTATACTCTTCTTTGATGGTGACGAC---
GTTGTGTTGCAAGTTTATGAAGATATGATTGTAGAGTCCTGTGGATGTCGG--------========-=--~

KPI-------- GE---NRKKRRRTR-PKSKSW-
TNNREKRNSRYLMNQRYVASTCQRRDLV
VNFNAVGWSRWVIAPPAYNAGYCYGYCP
FPLSAHFNTTNHAINIHLMYNLGVAPPQVKP
PCCTPVTFSPQSILFFDSDE-
VVLQVYEDMVVETCGCR-------

RNL-------- GE---FKTRKVR-KD--SRNK-
RNSY-KKKPNYLTRL------
CQRRKLYVDFGDLGWEDWVIAPVGYTAN
YCYGECTYPMNSYMNATNHAIIQTLAHSLN
SSYVPKPCCAPIKLSTQSVLYIDDNSNIVLK
FYKNMVVRACGCL-------

RNS-------- GE---KRNKRRR-KNRKGKSD-
TSNREKRSPQYLMNKRYIESTCQRRDLMV
NFNAIGWSKWVIAPMAYNAGYCYGNCPFP
LSAHFNTTNHAILHLMHNLGVAHSQINSPC
CTPVTFGPQSILFFDGDD-
VVLQVYEDMIVESCGCR-------
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Pinctada fucata Mesocestoides corti*

Taenia solium*

MCOS_00010
04001-mRNA-
1

0i|46518286|d

bj|BAD16731.
1| bone

morphogenetic
protein-2
[Pinctada

fucata]

TsM_0005382
00

AAACCAACA
CGCAAAGGCCGAGGTGCT---
GCGTACTTTCGGGAGAAACACAACTCCCAATACCTCATGAACCAGCGCTACATCGCCTCCACATGCCAGAGAC
GCGACCTGATGGTTAACTTCGACGCAGTTGGCTGGTCGCGGTGGGTGATCGCACCAATGGCCTACGACGCC
GGCTACTGCTACGGCCACTGTCCCTTCCCCCTGTCCTCCCACTTCAACACCACCAACCACGCGATCATAATTC
ACCTCATGTACAACCTGCAAGTCGCGCCATCACACATTCCACCGCCCTGTTGCACACCACTCACCTTCAGCCC
TCAATCGCTATTGTTCTTTGAAGGCGACGAA---
GTGGTCCTGCAGGTGTATGAGAACATGGTCGTGGAGACGTGCGGTTGCCGG---------====----=—-
AGACAAACAATTAACGATAAAGACGATAAAAGAAGAAAT--------- AGAAAAAGGAGGAGGCGGAGG---
AAAAATAGACGACGAAAAAATAAG---AGGAAAAATAAG---
AAGAATAGAAAAAATAATAAAACAAAAAGAAAGAAGTACACCGATGCGTGTAAAAGAAAACCATTATATGTTGA
CTTCAAAGCAGTGGGGTGGAATGACTGGATTTTTGCACCTCCTGGATACGAAGCTTATTATTGTCATGGGTCA
TGTAACTGGCCGTATGACGATCATATGAACGTCACAAACCATGCAATAGTGCAGGACTTAGTGAATTCTATAAA

AACGCAGCCACAAAACAGCGCAAAGAGAGACGCGCA---CGC---

CCAGGGTCAGTACCCAAACCTTGCTGTGTACCCACAGAACTTAGCTCTCTTTCATTGTTATATACCGACGAACA
TGAAGTTGTCGTCTTAAAAGTTTATCCCGATATGGTTGTTGAAGGATGCGGATGTCGG-------=-=-=m==-==--
AAACCATTT---m-=mmmmmmmmmm e CGTGGA---------, AATCGTAAAAAGCGCCGAGGA---CGT---
CTAAAAAGCAAAAGCTGG---
ACAAGTGATCAGGAAAAGCACAATTCGCGATATTTTATGAACCAGCGATACATTGCCTCAACATGCCAACGAC
GTGATCTAATGGTTAACTTTAATGCAGTTGGTTGGTCGCGTTGGGTGATTGCTCCTACTGCCTACAACGCCGG
CTACTGCTTCGGCTACTGTCCCTTTCCCCTCTCAGCCCACTTTAACACTACAAATCACGCGATCATCATCCACC
TCATGTACAATTTACGCGTGGCCCCACCCCAAGTCAAACCGCCCTGCTGTACCCCGCTCACCTTCAGTCCCCA
ATCTATTCTCTTCTTCGACGGCGACGAG---
GTTGTCCTCCAAGTCTTTGAGGATATGATTGTCGAGACTTGCGGTTGTCGTTCTGTCCTTGGTCAGTTGATA

KPT-------- NAATKQRKERRA-R-RKGRGA-
AYFREKHNSQYLMNQRYIASTCQRRDLMV
NFDAVGWSRWVIAPMAYDAGYCYGHCPF
PLSSHFENTTNHAHIHLMYNLQVAPSHIPPP
CCTPLTFSPQSLLFFEGDE-
VVLQVYENMVVETCGCR-------

RQTINDKDDKRRN---RKRRRRR-
KNRRRKNK-RKNK-
KNRKNNKTKRKKYTDACKRKPLYVDFKAV
GWNDWIFAPPGYEAYYCHGSCNWPYDDH
MNVTNHAIVQDLVNSIN--
PGSVPKPCCVPTELSSLSLLYTDEHEVVVL
KVYPDMVVEGCGCR-------

KPE-------- RG---NRKKRRG-R-LKSKSW-
TSDQEKHNSRYFMNQRYIASTCQRRDLMV
NFNAVGWSRWVIAPTAYNAGYCFGYCPF
PLSAHFNTTNHAINIHLMYNLRVAPPQVKPP
CCTPLTFSPQSILFFDGDE-
VVLQVFEDMIVETCGCRSVLGQLI
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Cyclin-g-associated kinase

Caenorhabditis elegans

gi|17567783|r
ef|[NP_508971
A
Uncharacteriz
ed protein
CELE_F46G1
1.3
[Caenorhabditi

s elegans]

CAGAGTGAGCTCTACGATCGT
GGTCAGACATTCAGCATTAACGGAAACAATTATCGAGTGGAAAAGGTA---------
ATAGCCAAAGGCGGTTTTGGAACGGTGTTTCTTGCGACCAAC---
ACCAAGGGAAAACAAGTCGCCGTGAAGATCATGCTGAGCCACGATGCAGCCGCGACGAAGGATATTGATAAT
GAAATTGATATGATGAAGAAGCTCCAA---CACGAAAATATTATTCAACTGTTTGATGCGTCAGCTGAAAGC---
AGAAGTTCAAATCGGTCCGTGAAAGAGTACAAAATATCAATGGAATATTGC--------=-=--=— AAATTTTCAATT------

GCGGATGTGCTTCTCAAGTACAAAGAAGTCTCAATTGACTTTGTCGTTCGCATAATCTACTTTACAACAAGAGC
CCTAGTATATTTGCATTCCGTCGGCGCC------
ATCCACCGAGATATCAAAGCAGAAAATTTGCTTATAAACGGAAATGGAAAACTAAAACTATGCGATTTTGGAAG
TGCTACAACAAAGTCCATCGAGATG---
GCACCACTATCAAATTCCGAAAGATTAGCGGTTCAGGAAGAGATGTTC---
AAATACACAACACCTATCACCCGATCCCCAGAAGTTTGTGATGTCTACTCAAATTGGCCTATCGGAAAACAACA
AGACAACTGGGCAATGGGGTGTTTGATCTATTTTGTTGCGTTTGGAGAGCATCCATTTGATGGATCAGCG---

QSELYDR--=-=-=smememneenn--
GQTFSINGNNYRVEKV---
IAKGGFGTVFLATN-
TKGKQVAVKIMLSHDAAATKDIDNEIDMMK
KLQ-HENIIQLFDASAES-
RSSNRSVKEYKISMEYC------ KFSI---
ADVLLKYKEVSIDFVVRIIYFTTRALVYLHSV
GA--
IHRDIKAENLLINGNGKLKLCDFGSATTKSI
EM-APLSNSERLAVQEEMF-
KYTTPITRSPEVCDVYSNWPIGKQQDNWA
MGCLIYFVAFGEHPFDGSA-
LAIINGKYKKP-PP----
VQQNQLSAFADLIAKCLTPNPD---

CTGGCAATTATCAACGGAAAGTACAAGAAGCCA---CCACCG------------ ERITAAKIEEYMKL---------- FTDILD-------------
GTTCAGCAAAACCAGTTATCAGCGTTTGCAGATTTAATTGCAAAGTGTCTGACACCCAATCCGGAT
GAACGAATTACTGCTGCAAAAATTGAGGAATACATGAAACTA LMNVQP----VQAEQSIESQ------------ AAKGF-
TTCACGGATATACTCGAT FT

CTGATGAATGTTCAACCG
GTACAAGCGGAGCAAAGTATCGAATCGCAA GCTGCAAAAGGATTC

-TTTACA

MQDKLFSNLTSLKNTVVQQTNKMGWGME

PTN T--

ATGCAGGACAAACTATTTTCCAATTTGACATCACTCAAAAATACAGTTGTACAGCAGACGAATAAAATGGGATG
GGGAATGGAGCCAACAAAT

TPRPG--HPS----TSPKLV---rememememems

FDDLML------RH---
TTPSAES--SQAVLQPIRQVENKNLTKVDV--

ACT. ACACCACGCCCCGGG------ CACCCTTCA---------m-==-
ACATCTCCGAAGCTTGTG
-------------------- TCACGAGACTTGTTTGAC SKNGIGSSSSSASLDDMVSDMMKMSTKK--
TTTGACGACCTGATGCTC CGACAC

ACGACACCTTCCGCCGAATCT------
TCTCAAGCTGTTTTACAACCAATACGCCAAGTGGAGAACAAGAACTTGACCAAAGTCGATGTT----mmmmmmmmmmmmmemee

TCAAAAAACGGAATTGGTTCGTCATCCTCTTCTGCCAGCCTGGATGATATGGTCAGCGATATGATGAAAATGTC
AACCAAGAAA
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Clonorchis sinensis

0i[358336029
dbj|GAA31493
.2| cyclin G-
associated
kinase
[Clonorchis

sinensis]

CAGAGTGAGCTCTACGATCGT
GGTCAGACATTCAGCATTAACGGAAACAATTATCGAGTGGAAAAGGTA---------
ATAGCCAAAGGCGGTTTTGGAACGGTGTTTCTTGCGACCAAC---
ACCAAGGGAAAACAAGTCGCCGTGAAGATCATGCTGAGCCACGATGCAGCCGCGACGAAGGATATTGATAAT
GAAATTGATATGATGAAGAAGCTCCAA---CACGAAAATATTATTCAACTGTTTGATGCGTCAGCTGAAAGC---
AGAAGTTCAAATCGGTCCGTGAAAGAGTACAAAATATCAATGGAATATTGC---------=------— AAATTTTCAATT------

GCGGATGTGCTTCTCAAGTACAAAGAAGTCTCAATTGACTTTGTCGTTCGCATAATCTACTTTACAACAAGAGC
CCTAGTATATTTGCATTCCGTCGGCGCC------
ATCCACCGAGATATCAAAGCAGAAAATTTGCTTATAAACGGAAATGGAAAACTAAAACTATGCGATTTTGGAAG
TGCTACAACAAAGTCCATCGAGATG---
GCACCACTATCAAATTCCGAAAGATTAGCGGTTCAGGAAGAGATGTTC---
AAATACACAACACCTATCACCCGATCCCCAGAAGTTTGTGATGTCTACTCAAATTGGCCTATCGGAAAACAACA
AGACAACTGGGCAATGGGGTGTTTGATCTATTTTGTTGCGTTTGGAGAGCATCCATTTGATGGATCAGCG---
CTGGCAATTATCAACGGAAAGTACAAGAAGCCA---CCACCG------------
GTTCAGCAAAACCAGTTATCAGCGTTTGCAGATTTAATTGCAAAGTGTCTGACACCCAATCCGGAT---------
GAACGAATTACTGCTGCAAAAATTGAGGAATACATGAAACTA
TTCACGGATATACTCGAT

CTGATGAATGTTCAACCG------------
GCTGCAAAAGGATTC----mmmmmmmmmmmemmmmee

GTACAAGCGGAGCAAAGTATCGAATCGCAA
-TTTACA

ATGCAGGACAAACTATTTTCCAATTTGACATCACTCAAAAATACAGTTGTACAGCAGACGAATAAAATGGGATG
GGGAATGGAGCCAACAAAT

ACT ACACCACGCCCCGGG-----CACCCTTCA---mmrmrmemea
ACATCTCCGAAGCTTGTG
-------------------- TCACGAGACTTGTTTGAC
TTTGACGACCTGATGCTC

CGACAC

ACGACACCTTCCGCCGAATCT -
TCTCAAGCTGTTTTACAACCAATACGCCAAGTGGAGAACAAGAACTTGACCAAAGTCGATGTT--—=mmmmmmmmmmmmmee=

TCAAAAAACGGAATTGGTTCGTCATCCTCTTCTGCCAGCCTGGATGATATGGTCAGCGATATGATGAAAATGTC
AACCAAGAAA

LE-
KFTTPMYRAPEMLDLYQNYPIGTAADIWAL
GCILFYLSCTYHPFEDAAKLAILNAKYTLPT
PTSREETMFHSLIRQMLLVDPRQRPDINDV
LREVSEVAAVLEIRVGLLKGGAGNLLRNIR
D--ASNKVLESV
-SSTLS-SDLDFQLITSRIAVMS----YP----A----
--ESGLE-
SIGTGNSMEEVQNMLNSRYPNAYAVYNLS
PRPYRSDQWFDGRVSHRVFDAHRAPSLR
SLIELCLNARLWLSQKPGNLCVVHCMDGR
AASAMLVCSLLCFCHLFDNVSPALQLFSSK
RGNPRLNASQTRYIDYVAQLV-------- [Rl==s
NRVPMPHHRPLKLISLTVTPIPTENKSKNG
CRPYVEVYEGKTQVLSTYTDYDSLRSYVL-
EDRKIEFLL-
NGISVLGDLTVIVYHCRSSFAGR--
GKVAAVKIAQFQLYTGFVEPDQSELIYFKS
DLDHLDTSSGFGN---------- NE=S
TSRYADSFNLTLEFMVSPNERPRQGKNL-
VYPW--ETLPP--PEA-----
LRPELCVSDSEELRSLLSD-----=-=-====-=-=---
G--—-AATT-GS-----AY -
PPNTPNRT---------
GTRPHVGKDAFSDLLGDF--S-GAS--
NASGQGQPKTVNEMR--
REKLAKTVDPEQL
KV
------ QDWAHGKDRNLRALLCSLPGILWDG-
VKWKPVGITDLMTAEQVKRQYRNAARVIH
PDKWM---------- NTEHEQL------------—--
ARMIFVELNDAMA'ILQ-6 --------------- FE




Crassostrea gigas

0405976458

gb|EKC40964.

1| Cyclin G-
associated
kinase
[Crassostrea

gigas]

ATGACAGAATTCTTCAAATCAGCGTTTAGTGCCCTGACTGGAAATATATCA-------=-=-----
GGGATAGAAAATGATTTCGTCGGTCAGATCGTTGAGTTGGGACAGCAGAAACTTCGTGTACGCCGTGTC--------
ATAGCGGAAGGTGGATTCGCATTTGTGTATGTTGCACAAGATGTTACGACTGGAAAAGATTATGCCTTAAAAAG
GTTGCTTGCTCATGATAAGGAAAAGAATGAGATGGTTATGAATGAAATCAAATATCTTAAAAAACTATCAGGTC
ATCCCAACATTGTCGAGTTTATAGCTGCTGCCTCG------------
GACTCCGACAAAGGACAGTGCGAGTACCTCTTGCTGACTGAGCTTTGTACAGGC---
CAACTTATTTCTGTTCTAAAT--------- GGTGCTGGA------------
TCACCTCTACCGTGCAGTGATGTTATTCAGATTTTTTTCCAAGCATCTCTTGCAATACAGCACATGCACAGACA
AAATCCTCCAATTATTCACAGAGATTTAAAGGTTGAGAACCTACTGGTAAGTTCCAAAGGAATGATCAAGCTGT
GTGACTTTGGCAGTGCCACAACAGAAACACACTTTCCAGATAGGTCTTGGTCAGCCATTCAGAGAAGCCTGGT
TGAAGATGAGATTACC---
AAAAATACAACCCCAATGTATCGAGCACCTGAAATGTTAGACCTTTATCAGAACTCTCCCATATGTGAAGCAAG
TGATATATGGGCTCTAGGATGTTTACTTTACATGCTTTGCTTTGGCAATCATCCGTTTGAGGATTCAGCCAAATT
GAGAATCATCAATGCAAACTATAGCATTCCA---
AGCACTGATACCCAGTATAAGGTGTTGCACAATTTAATCAAGTCAATGTTGCAAGTTAATCCAAATGATAGACC
AACCATCAATGACATTATAGACAGGATTAAGGAAATAGCAACTGCCAAAAATGTAAACCTGAGCTCCCTGAGG
GGTGGAGCAGGAAATCTAATGAAAAATATCAAAGAT------ GCTTCAGCAAAAGTCATGGAAACTGTG-------=-=------

TCTGCGACAATTGGAAAAACTGACTTGGATATAAACTACATTACATCAAAAATTGCAGTTATGTCA------------
TTTCCT GCG GAG---GGAGTGGAG---TCA---
GCTTTTAAGAACCACATAGATGAAGTTCGGAGTTACTTAGAGAGTCGTCACAAGGATTGTTATGCAGTGTACAA
CCTATCCCAGAGGTCCTACAGAGCAACAAAG---
TTTGAGAACCGGGTTTCTGAGTGTGGTTGGCCAGCCAAAAAAGCTCCAATGCTTTCAAGCCTCTTTGCAATTT
GCCAGAACATGCATCTGTGGCTTCGACAGAATCCCCAAAATATCTGTGTGATTCACTGCATAGATGGAAAGGC
ATCGTCAGCTACTGTAGTAGGGGCATTCTTTTCTTTTCTTCACCTGTTTGACTCCCCAGAGCAGAGTATGCACA
TGTTTTCTGTAAAACGAGGACCACCTGGAGTCACTCCTTCCCAAAAACGATACATTGGATATATATCTGAGATA
GTT GCT
GATCCTCCATATTCACCCCACAGTGCAGCGGTTCTTCTGAAATCGATGACTTTGTCACCTGTTCCCTTGTTTAA
CAAAATGAGAAATGGTTGCAGACCATTTGTTGAAGTGTATGTCAATGAAGAGAGAATTCTTACCACATCTCAGG
AATATGACAAAATGAGAGGTTATCAGACG---GAGGATGGATTAGCTATACTTCCTGTA---AAC---
ACTGCAGTGCAAGGGGATGTCACTGTGTATGTCTACCATGCCAGGTCAACATTTGGGGGAAAGGTGCAAGGA
AAGATAACATCTATGAAAATGTTTCAAGTTCAGTTTCACACTGGGATGATTAGACCAGGAACTACATCACTCAA
GTTTACACAGTTTGATTTAGATCAGTTAGATACTGCAGAG
AAGTACCCGGAACAATTCAGTGTGATGCTAGACATTTCAGTGTCTAAAAATGAAAGACCA------ ACC-mmmmmmmmmnnenn

TGGAAAGCATATGATGCATCCAAAGTGTCTCCAAAGGTTCTATTTTCCAACAAAGAAGAAATGATGGAAACATT
GCAGGCA CAG AATAAACCAAAT---TATAAT e

MTEFFKSAFSALTGNIS——
GIENDFVGQIVELGQQKLRVRRV---
IAEGGFAFVYVAQDVTTGKDYALKRLLAHD
KEKNEMVMNEIKYLKKLSGHPNIVEFIAAAS
----DSDKGQCEYLLLTELCTG-QLISVLN---
GAG----
SPLPCSDVIQIFFQASLAIQHMHRQNPPIIH
RDLKVENLLVSSKGMIKLCDFGSATTETHF
PDRSWSAIQRSLVEDEIT-
KNTTPMYRAPEMLDLYQNSPICEASDIWAL
GCLLYMLCFGNHPFEDSAKLRIINANYSIP-
STDTQYKVLHNLIKSMLQVNPNDRPTINDII
DRIKEIATAKNVNLSSLRGGAGNLMKNIKD-
-ASAKVMETV
SATIGKTDLDINYITSKIAVMS----FP---A----
E-GVE-S-
AFKNHIDEVRSYLESRHKDCYAVYNLSQR
SYRATK-
FENRVSECGWPAKKAPMLSSLFAICQNMH
LWLRQNPQNICVIHCIDGKASSATVVGAFF
SFLHLFDSPEQSMHMFSVKRGPPGVTPSQ
KRYIGYISEIV------- Ae-
DPPYSPHSAAVLLKSMTLSPVPLFNKMRN
GCRPFVEVYVNEERILTTSQEYDKMRGYQ
T-EDGLAILPV-N-
TAVQGDVTVYVYHARSTFGGKVQGKITSM
KMFQVQFHTGMIRPGTTSLKFTQFDLDQL

KYPEQFSVMLDISYSKNERP--T----------
QKTPS--
WKAYDASKVSPKVLFSNKEEMMETLQA----

GAKNDRSVKNPYGVKPQVNVNAFEDLLG--
—NHQFTSSKONKRAKTIGDMK-

KLQMAEEMDPEKL
KV




Echinococcus granulosus

0i|674563543)
emb|CDS2189
2.1| cyclin g
associated
kinase
[Echinococcus

granulosus]

ATG

M

TTACTTTTAGGCGGTTATGCTGTCGTATTTGAGGGCTATGACCCATCTCAAGGAAAGTCGTTTGCTATAAAG----
GAAGCCGTTACTGATATTATGAACGAAATTGATATACTGAAACGGCTCTCTGGACATCCAAATATTATGAAGTT
CTTTGGGGTTGCATGCGCTGGTAAGGAAAGGGGAAAACAAGTCGGGAACGAGTTTCTCATCGTTACGGAACT
ATGTTCGGGAGGTCCTCTAAAAGACTATCTG---CCTCCTTCTCATCAAGGC------------
AAGCACCTACCTTTGAATATTGTCTTACAAATCCTTGCGCAGACCAGCTGCGCCATACAGCACATGCACAAGC
AGTCACCTCCGATAATCCATCGTGATCTGAAAATTGAAAATATTCTCCTCTCAGAATCGTTCACCATAAAATTAT
GTGATTTCGGCAGTGCCACGACGGAAACTTTTGCTCCTAGTGTGACGTGGTCGGCTGTTGAACGTGGTCGAG
TGCAGGAAAGTCTGGAG---
AAGGTTACAACGCCTATGTATAGAGCTCCAGAAATGTTGGATTTATATCTCAACTATCCCATCAACGAAGCTCT
GGACATTTGGGCTTTCGGATGCATAATGTTCTACCTAGTCTGTGGATATCATCCCTTCGAAGATTCGGCAAAAC
TGGCCATCTTGAACGCAAATTTCAATCTCCCT---
CCCTGTGATACCGGCTTTGAACCCTTTCATAACCTGATTCGCCAAATGTTATTGGTTGATCCGACCCAACGGC
CCAGCATAAACTCCATCTACGGTGAGCTCTCCGACCTTGCCACTACCATAAACGTATCTGCTGGTTTCCTCAA
GGGTAGTGCAGGTCACTTGATCAAAAATATTCGAGAG------ ACGTCATCCAAGGTTATGGAAGCGGTG----------—--
ACTGCCGCTATCCCA---
AACGACTTGGATCTGCAGTATATTACCTCACGAATAGCGGTAATGTCC------------ TACCCT GCT

GAGAGCGGTCTCGAAACCGTTGTCGGTTCCCGCAATTCCATGGAGGAGGCCCAACTCTACCTAGACCGTCAC
CACCCTAATAGCTACGCCGTCTATAACCTCAGCTCACGAGCTTATCGTTTTCCCCATTGGTTTGGTGGCCGTG
TTTCCTTCCGCCCCTTCGAGTCCAACCGAGCGCCAACGTTGTGGTCCCTCGTCGAGTTGTGCCAAAACGCGC
GCCTCTGGTTGTCGCAGAAACCGGACAATGTGTGCATCATTCACTGCACTGATGGACGACAGCTGTCCGCAG
TGTTAGTCTGTTGTCTCCTCTGCTTTTGCCGTGTGTTTACGGAGGCGTCTACGGCTGTAAAGTTTTTCGCCTCG
AAGCGAGGACCTGTGCGACTTACGCCGTCTCAAATGCGCTACATCGATTACGTGGCAAAGCTTGTG--------=-----
TCT
GTACCGCCCCAAGTTCCGCATAATCATCCAGTGGAATTACTGAGCATCATCATCGCCCCTATCCCATCTTTCAA
CCGACTCAAAAACGGTTGTCGTCCCTATGTCGATGTTTACCAAGGCAACAAGAAGGTCTTTTCGTCAATGACT
GACTACGAGTCTTTGCGGACCTACGAGTTC---GAGGATCGTAAAATTGAGATCACTTTC---
CTTGACCTCTCAGTTTACGGGGATGTTACAATCAGTGTCTATCATGCTCGCTCCTTCTTTGCTGGAAAG------
GGGAAGGCGGCGTCGGTCAAGATATGCCAATTGCAATTTCACACCGGTTTCATTAATCTTGATGCTGGGAAGG
TTACCTTCTTGAAATCGGAACTGGACCACCTGCATTCA---TCCAACGCTGGCTCC--------- CAAGGT---
ATCGGCACGCCATCG------------
ACTAGTCGGTATGCTGAGAGTTTCCACACTGTGCTCCACCTCTCCGTCTCACTTAACGAACGTCCACGGCAGG
GTGCAGCCCTC---GTCTTCCCTTGG------ GAGACCTTACCGCCC------ GAGAGCTCA-----=--=-=----
CGAAAACCCATGCTTTGCTTCTCCGATGCCTTCGAGATGCGTTCGGTCATGACGCCG

W\

LLLGGYAVVFEGYDPSQGKSFAIK-------
EAVTDIMNEIDILKRLSGHPNIMKFFGVACA
GKERGKQVGNEFLIVTELCSGGPLKDYL-
PPSHQG----
KHLPLNIVLQILAQTSCAIQHMHKQSPPIIHR
DLKIENILLSESFTIKLCDFGSATTETFAPSV
TWSAVERGRVQESLE-
KVTTPMYRAPEMLDLYLNYPINEALDIWAF
GCIMFYLVCGYHPFEDSAKLAILNANFNLP-
PCDTGFEPFHNLIRQMLLVDPTQRPSINSIY
GELSDLATTINVSAGFLKGSAGHLIKNIRE--
TSSKVMEAV
TAAIP-NDLDLQYITSRIAVMS----YP----A-----

ESGLETVVGSRNSMEEAQLYLDRHHPNSY
AVYNLSSRAYRFPHWFGGRVSFRPFESN
RAPTLWSLVELCQNARLWLSQKPDNVCIIH
CTDGRQLSAVLVCCLLCFCRVFTEASTAV
KFFASKRGPVRLTPSQMRYIDYVAKLV------
S
VPPQVPHNHPVELLSIIIAPIPSFNRLKNGC
RPYVDVYQGNKKVFSSMTDYESLRTYEF-
EDRKIEITF-
LDLSVYGDVTISVYHARSFFAGK--
GKAASVKICQLQFHTGFINLDAGKVTFLKS
ELDHLHS-SNAGS---QG-IGTPS----
TSRYAESFHTVLHLSVSLNERPRQGAAL-
VFPW--ETLPP--ESS-----
RKPMLCFSDAFEMRSVMTP---ncnnenememeaneas
-PPPQQQQYQ-SS----
ASYTSPRHNPAPNT-----ASPS-----FH---r-c---
GARPRVTEDTFEDLLGGFSSSSGEAFGSS
RRNQQPKTLAEIR--HQKLAQTEDREAL-----

CCACCACCCCAACAACAACAGTACCAA---TCGTCG------=--------
GCTTCCTACACGTCGCCGAGGCACAACCCTGCACCGAACACC--------==-=--- GCCTCACCTAGT------=-------

IEWLEGKEKNVRALLCTLNSVLWEG-
VRWEQISMADVMTVKQVKQQYRKAARAV



Echinococcus multilocularis

0i|674267522|
emb|CDI9702
7.1 cycling
associated
kinase
[Echinococcus

multilocularis]

ATG

M
(|

TTACTTTTAGGCGGTTATGCTGTCGTATTTGAGGGCTATGACCCATCTCAAGGAAAGTCGTTTGCTATAAAG----
GAAGCTGTTACCGATATTATGAACGAAATTGATATACTGAAACGGCTCTCTGGACATCCAAATATTATGAAGTT
CTTTGGGGTTGCATGTGCTGGTAAGGAAAGGGGAAAACAAGTCGGGAACGAGTTTCTCATCGTTACGGAACT
ATGTTCGGGAGGTCCCCTAAAAGACTATCTG---CCTCCTTCTCATCAAGGC------------
AAGCATCTACCTCCGAATATTGTCTTACAGATCCTTGCGCAGACCAGCTGCGCCATACAGCACATGCACAAGC
AGTCACCTCCGATAATCCATCGTGATCTGAAAATTGAAAATATTCTCCTCTCAGAATCGTTCACCATAAAATTAT
GTGATTTCGGCAGTGCCACGACGGAAACTTTTGCTCCTAGTGTGACGTGGTCGGCTGTTGAACGTGGTCGAG
TGCAGGAAAGTCTGGAG---
AAGGTCACGACGCCTATGTATAGAGCTCCAGAAATGTTGGATTTATATCTCAACTATCCCATCAACGAAGCTCT
GGACATTTGGGCTTTCGGATGCATAATGTTCTGCCTAGTCTGTGGATATCATCCCTTCGAAGATTCTGCAAAAC
TGGCCATCTTGAACGCAAATTTCAATCTCCCT---
CCCTGTGATACCGGCTTTGAACCCTTTCATAACCTGATTCGCCAAATGTTATTGGTTGATCCGACCCAACGGC
CCAACATAAACTCCATCTACGGTGAGCTCTCCGACCTTGCTACTACTATAAACGTATCTGCTGGTTTCCTCAAG
GGTAGTGCAGGTCACTTGATCAAAAATATTCGAGAG------ ACGTCATCCAAGGTTATGGAAGCGGTG---------------
ACTGCCGCTATCCCA---
AACGACTTGGATCTGCAGTATATTACCTCACGAATAGCGGTAATGTCC------------ TACCCT GCT

GAGAGCGGTCTCGAAACCGTTGTCGGTTCCCGCAATTCCATGGAGGAGGCCCAACTCTACCTAGACCGTCAC
CACCCCAATAGCTACGCCGTCTATAACCTCAGCTCACGAGCTTATCGTTTTCCCCATTGGTTCGGTGGCCGTG
TTTCCTTCCGCCCCTTCGAGTCCAACCGAGCGCCAACGTTGTGGTCCCTCGTCGAGTTGTGCCAAAACGCGC
GCCTCTGGTTATCGCAGAAACCGGGCAATGTGTGTATCATTCACTGCACTGATGGACGACAGCTGTCCGCAG
TGTTAGTCTGTTGTCTTCTCTGCTTCTGCCGTGTGTTTACGGAGGCGTCTACGGCTGTAAAGTTTTTCGCCTCG
AAACGAGGACCTGTGCGACTCACACCGTCTCAAATGCGCTACATCGATTACGTGGCAAAGCTTGTG--------------
TCT
GTACCGCCTCAAGTTCCGCATAATCATCCAGTGGAATTACTGAGCCTCATCATCGCCCCTATCCCATCTTTCAA
TCGACTCAAAAACGGTTGTCGTCCCTATGTCGATGTTTACCAAGGCAACAAGAAGGTTTTTTCGTCAATGACTG
ACTACGAGTCTTTGCGGACCTATGAGTTC---GAGGATCGTAAAATTGAGATCACTTTC---
CTTGGCCTCTCAGTTTACGGGGATGTTACAATCAGTGTCTATCACGCACGCTCCTTCTTTGCTGGAAAG------
GGGAAGGCGGCGTCGGTCAAGATATGCCAATTGCAATTTCACACCGGTTTCATTAATCTTGATGCTGGGAAGG
TTACCTTCTTGAAATCGGAACTGGACCACCTGCATTCA---TCCAACGCTGGCTCC--------- CAAGGT---
ATCGGCACGCCATCG------------
ACTAGTCGATATGCTGAGAGTTTCCACACTGTGCTCCACCTCTCCGTCTCACCCAACGAACGTCCACGGCAGG
GTGCAGCCCTC---GTCTTCCCTTGG------ GAGACCTTACCGCCC------ GAGAGCTCA---------------

1%

LLLGGYAVVFEGYDPSQGKSFAIK------
EAVTDIMNEIDILKRLSGHPNIMKFFGVACA
GKERGKQVGNEFLIVTELCSGGPLKDYL-
PPSHQG----
KHLPPNIVLQILAQTSCAIQHMHKQSPPIIH
RDLKIENILLSESFTIKLCDFGSATTETFAPS
VTWSAVERGRVQESLE-
KVTTPMYRAPEMLDLYLNYPINEALDIWAF
GCIMFCLVCGYHPFEDSAKLAILNANFNLP-
PCDTGFEPFHNLIRQMLLVDPTQRPNINSI
YGELSDLATTINVSAGFLKGSAGHLIKNIRE
~-TSSKVMEAV
TAAIP-NDLDLQYITSRIAVMS----YP----A-----

ESGLETVVGSRNSMEEAQLYLDRHHPNSY
AVYNLSSRAYRFPHWFGGRVSFRPFESN
RAPTLWSLVELCQNARLWLSQKPGNVCIIH
CTDGRQLSAVLVCCLLCFCRVFTEASTAV
KFFASKRGPVRLTPSQMRYIDYVAKLY------
[ ye——
VPPQVPHNHPVELLSLIIAPIPSFNRLKNGC
RPYVDVYQGNKKVFSSMTDYESLRTYEF-
EDRKIEITF-
LGLSVYGDVTISVYHARSFFAGK--
GKAASVKICQLQFHTGFINLDAGKVTFLKS
ELDHLHS-SNAGS---QG-IGTPS----
TSRYAESFHTVLHLSVSPNERPRQGAAL-
VFPW--ETLPP--ESS-----
RKPMLCFSDAFEMRSVMTP---mrmememememenens
-PPPQQQQYQ-SS----
ASYTSPRHNPAPNT-----ASPS-----FH---cnon--
GARPRVTEDTFEDLLGGFSSSSGEAFGSS
RRNQQPKTLAEIR--ggQKLAQTEDREAL -----

KV

CGAAAACCCATGCTTTGCTTCTCCGATGCCTTCGAGATGCGTTCGGTCATGACGCCG
CCACCACCCCAACAACAACAGTACCAA---TCGTCG-------=-=-=---
GCCTCCTACACGTCGCCGAGGCACAACCCCGCACCGAACACC----==m=mmmmm GCCTCACCTAGT-----==-====--

IEWLEGKEKNVRALLCTLNSVLWEG-
VRWEQISMADVMTVKQVKQQYRKAARAV



Helobdella robusta

0i|675886148|
ref|XP_00902
8576.1]
hypothetical
protein
HELRODRAF
T_194118
[Helobdella

robusta]

ATGGCCGAATTCTTCAAATCGGCTTTAGGATATTTAGGAAATACGGTTTCTTCA------------
AATAGTGAAAATGATTTTGTCGGACAGAATGTCGAGATGGGGAGGCAAAAACTACGCGTCAAAAGGATG--------
ATAGCAGAAGGTGGGTTTGCGTTTGTTTTTGTGGCCCAAGATGTAAAATCAGGGAAAGAATATGCATTGAAGA
GACTTCTATCAAGTGACTCTGAGAAGACCAAATCAATAATCCAAGAAATAACCATTCTGAAAAAGGTTTCAGGA
CATAAAAACATTATAGAGTTTGTAGCAGCTGCCAGTGTAGGCAAGGAAGAATCTGGTCATGGGCAGGCTGAGT
TTCTCCTCTTAACTGAATTTTGTTCAGGTGGAGAGCTGATCAAAGCAATG------------ AGAAACCAG------------ ACA-
CTGACAAGAAATTTGGTCCTGCAAATATTTTACCAGACCTGCTCAGCTGTCTTACACATGCACAAATTAAAACC
ACCAATCATACATAGAGATCTTAAGTTGGAAAATCTTCTCCTAAGCAGTGACAACAGGGTCAAGTTATGTGATT
TTGGTAGTAGCACGACATTAGCTCAATATCCAGATGACACCTGGACAACTGCTAGGAGGAATACTGTGGAAGA
TGAGATGGCC---
CAAAACACAACCCCCATGTATAGGGCACCTGAGATGTTGGATCTGTATCAAAATTATCCAATCAATGAACAGGC
TGAT
GACTCTGCAAAGTTGAGGATTATAAATGCCAACTTCACAATACCT---
CCTACTGACACACAATTCACTGAATTCCATAGTCTCATTAAAATGATGTTGAAGCCACACCCTCTTGAAAGACC
AAACATCGAGGACATAGTTGAACAGCTCGAACTTCTAGCAACCACATTCAACGTCAACCCAGGCCAGCTGAAG
GAGAGTGCGGCTGGCCTGATGAAAAATGTTAGGGAGAGACATGCATGTGCTGACACACTCACATGTGTATGT
ATGATGATTGCATTTAAATCCGATCGAAGACAAAACAGACAACTGAGACTACCAGCCATCTTCTCATTCATCAA
AACAATCAACAGTCAATCCAGTATGCCTTCATCATCGTCGTCGTCGAACAACAACTCAACAATGGACTTGAGCT
ACCTGACTAGCAGGTTGATCGTGACGTCA: TTTCCG CAC GAT---GGCGTCGAC--
-TCG---AGCACGCGCAACCATATTGATGAC

AACATGTACAAGTGGCTGTCGCAATCGCACCACAACGTCGTCGTGCTGCATTGCTTGAACGGCGGGAACATC
TCGGCGACGGTCACGTGCTCCTTTCTTTGTTACTGTCGTCTGGTCGATGACATCATGCAGGCCGTCTCATTGT
TCTCTAGCAGAAGGTTCAATCCTAAACTCACCGCCTCTCAGTTGAGATACATAGGCTACATAAACCAGATAGCT
AATAGGATGTCATCATCATCGTCGTCG------------
TCGTCCTCACAACTACCCAACAACAACTTTGTAACTCTGCGGCGAATCACAATACAGCCTGTCCCTCTATTTAA
TAAGATGAAGACAGGCTGTAGACCTTACATCGAAGTGTATGTTGGCGATGAGAAGATATTTGTCAGTAGCGAG
GACTATGACTCCATGAAGTCATACGTCATA---GGGGACGGCAGGGTGCGTCTGGAACTA---GAC---
ACCATGGTGACCGATGACGTCACCATCATCCTCTACCACGCTAGGTCAACTATCGGCTCCAAAGTTCAAGGAA
AGATGACGTCAGTGAAGATATTTCAAATTCAGTTCAATGCTGGCTTCATAGAGGACTCTGTTAAAAATATCAAC
TTTCAAATAACTGACCTCGATAATCTTGACCCACAACAAGAT
GCAAAGTACCCTGAAGAGTTCGAGGTCGACCTTGAACTTTCTGTGACGTCGCAGGAAGTTCCGCCCAACAAT--

CAGATGAAGGAGATG-----
CTTGCAGCTATGCATAGGAGCAGGCCGTTTTATACAGCCCTGATAACCAGCGAAAACGAGTACATCAACCTGG
cc AGT GCTTTT

TCAAGCGTTATC--

MAEFFKSALGYLGNTVSS—-
NSENDFVGQNVEMGRQKLRVKRM---
IAEGGFAFVFVAQDVKSGKEYALKRLLSSD
SEKTKSIIQEITILKKVSGHKNIIEFVAAASVG
KEESGHGQAEFLLLTEFCSGGELIKAM----
RNQ----T-
LTRNLVLQIFYQTCSAVLHMHKLKPPIIHRD
LKLENLLLSSDNRVKLCDFGSSTTLAQYPD
DTWTTARRNTVEDEMA-
QNTTPMYRAPEMLDLYQNYPINEQAD------
------------- DSAKLRIINANFTIP-
PTDTQFTEFHSLIKMMLKPHPLERPNIEDIV
EQLELLATTFNVNPGQLKESAAGLMKNVR
ERHACADTLTCVCMMIAFKSDRRQNRQLR
LPAIFSFIKTINSQSSMPSSSSSSNNNSTMD
LSYLTSRLIVTS----FP----H------D-GVD-S-
STRNHIDD

NMYKWLSQSHHNVVVLHCLNGGNISATVT
CSFLCYCRLVDDIMQAVSLFSSRRFNPKLT
ASQLRYIGYINQIANRMSSSSSS----
SSSQLPNNNFVTLRRITIQPVPLFNKMKTG
CRPYIEVYVGDEKIFVSSEDYDSMKSYVI-
GDGRVRLEL-D-
TMVTDDVTILYHARSTIGSKVQGKMTSVKI
FQIQFNAGFIEDSVKNINFQITDLDNLDPQQ

AKYPEEFEVDLELSVTSQEVPPNN----------

QMKEM--

LAAMHRSRPFYTALITSENEYINLA------------
S--—--AF

SSVI-

GGREDRGLKKGFGVKPAVPQDAFEDLLG-
----- GHSFTSSSAKKEPKTIKEMR--
RELDAKDIDPERLZOo KV-

REWIEGKERNIRALLCSLHTVLWDGEDRW



Hymenolepis microstoma

0i|674591869|
emb|CDS2929
8.1| cyclin g
associated
kinase
[Hymenolepis

microstoma]

ATGGGAGATTTCATAAAGTCGGCCTTTGGCTATTTTGGAGGACCAAATCAAGGA------------
GTAAAAGACCATGAATTGGTGGGAGAGTCCGTGGAAGTTGGCAAAGCTCACTTTCGTATTCGTCGAGTA--------
ATTGCCGATGGTGGTTATGGTGTGGTATTTGAGGGATATGATAGTTCTCTGGGACGATCTTTCGCTATAAAGC
GACTTTTTGCTCCGGATCAAGATGAAGTCAATGTTATTATGAATGAGATTAATGTTCTGAAACAGCTTTCGGGA
CATCCAAATATAATGACATTCTATGGTTGCGCTTGTGCTGATAAAGAGCGGGGCAAGCTTGCTGGGAATGAAT
TTCTCATTGTCACCGAATTGTGTTCAGGAGGTCAACTTAAAGATTATCTG---CCTGCTCCACATCAGGGA---------
AAACACCTTCCAGCAGACATTGTACTCCAGGTTCTTTCTCAAACCAGTCGAGCCATTCAACACATGCACAAACA
ATCACCCCCAATTATTCATCGCGACTTAAAGATTGAAAATATTCTTCTTTCTGAGTCATTTACTATCAAATTATGC
GATTTCGGTAGTGCCACTACAGAAACACTCGCTCCAAATATATCCTGGTCTGCCATTGAGCGTGGCAGAGCTC
AGGAAAGTTTAGAA---
AAGGTTACGACTCCCATGTACAGATCTCCCGAAATGTTGGATTTATATCTCAATTATCCCATTAACGAGGCTCT
AGACATTTGGGCCCTTGGATGTATTATGTTCTACCTGGTCTGTGGCTTTCATCCCTTTGAAGACTCGGCCAAAT
TGGCCATTCTCAATGCAAATTACAACCTTCCA---
CCCTCCGATAGTGACTTTGAGCCTTTTCACAATCTCATCCGTCAAATGCTACTGGTAGATCCCACCCAAAGGC
CGAATATAAACTCCGTTTATGGAGAATTATCGGATTTAGCTACCACTCGCAATGTTCCCGCAGGGTTTCTCAAA
GGCAGTGCAGGCCACTTGATTAAAAATATCAGGGAA------ ACTTCGTCTAAGGTGATGGAAGCTGTC---------------
ACGGCCGCAATGCCC---

TACCCA GCT

GGTGATTTGGATCTGCAATATATCACTACACGCATTGCAGTTATGTCC

GAAAGTGGACTAGAAGCTGTAGTCGGCTCTCGCAACTCAATGGAAGAAGCTCAAGCCTACCTTGATCGTCACC
ATCCAAACAGTTATGCTGTCTACAACCTCAGCTCACGACAATATCGATCAACCTGCTGGTTTGGTGGTCGGGT
CTCTTTCCGACGTTTGGAGCTCAATCGGGCCCCTTCTCTAGCCTCCCTCATTGAGTTGTGTCAAAATGCCCGA
CTCTGGTTGTCTCAAAAACCTGATAATATATGTGTTATCCACTGTGGTGATGGCAGACAGCTGTCTGCTGTGTT
TGTTTCCAGTCTCCTCTGTTTTTGTGGTGTGTTTTCTGATGCTAGTTCGGCTGCAAGATTCTTCAATTCTAAAAG
GAGTTCTTCAAGACTTACTCCTGCACAGTTGAGGTACATTGACTATGTGGCAAAACTGGTC-----mm-mmmmmmmmmmmomee-

GTACCTCCTCATATTCCTCATAACAAACCAATCAAATTGTTGAGTGTTATGATTGCTCCTATCCCCTCCTTCAAT
CGACTCAAGAACGGTTGTCGACCCTACGTTGAAGTCTATCAAGGTGATAAGAGGGTTTTCACCTCAATGACGG
ATTATGAATCGCTACGGACCTATGAATTC---GAGGACCGAAAAATCGAAGTCTTTCTA---
AACAACCTCATGGTTTACGGAGATGTAACCATCAGCGTCTACCATGCTCGGTCATTCTTCGCTGGCAAA------
GGGAAAGTATCAGCCGTGAAAATTTGTCAGTTTCAATTTCACACCGGTTTCATTGATCCTAGCATCACAAAGAT
CACATTCCTTAAATCTGAATTGGATCACCTCTACTCACTCCATACAAGTGGCACT--------- CAGAAT---
GCGAGTATTCCCAGTGGTGCTTCAGTAACAAGTCGGTATGCGGAGAGCTTTCATACTGTTCTTCATCTTGCTG
TCAGTCCAACAGAACGTCCACGCCAGGGCTCCACTCTT---GTTTTCCCCTGG------ GAAACACTCCCCCCT------
GAATCTGCT------=--=----- CGGAAACCCATTCTCTGTTTCACCGACGTCTATGAGATGAGGTCAATCATGCCACCT-
CCC ACCAAACCACCC---GGCACA------=-=-==---

MGDFIKSAFGYFGGPNQG--
VKDHELVGESVEVGKAHFRIRRV---
IADGGYGVVFEGYDSSLGRSFAIKRLFAPD
QDEVNVIMNEINVLKQLSGHPNIMTFYGCA
CADKERGKLAGNEFLIVTELCSGGQLKDYL
-PAPHQG---
KHLPADIVLQVLSQTSRAIQHMHKQSPPIIH
RDLKIENILLSESFTIKLCDFGSATTETLAPN
ISWSAIERGRAQESLE-
KVTTPMYRSPEMLDLYLNYPINEALDIWAL
GCIMFYLVCGFHPFEDSAKLAILNANYNLP-
PSDSDFEPFHNLIRQMLLVDPTQRPNINSV
YGELSDLATTRNVPAGFLKGSAGHLIKNIR
E--TSSKVMEAV
-TAAMP-GDLDLQYITTRIAVMS----YP----A---

ESGLEAVVGSRNSMEEAQAYLDRHHPNS
YAVYNLSSRQYRSTCWFGGRVSFRRLELN
RAPSLASLIELCQNARLWLSQKPDNICVIH
CGDGRQLSAVFVSSLLCFCGVFSDASSAA
RFFNSKRSSSRLTPAQLRYIDYVAKLY------
“A----
VPPHIPHNKPIKLLSVMIAPIPSFNRLKNGC
RPYVEVYQGDKRVFTSMTDYESLRTYEF-
EDRKIEVFL-
NNLMVYGDVTISVYHARSFFAGK--
GKVSAVKICQFQFHTGFIDPSITKITFLKSEL
DHLYSLHTSGT---QN-
ASIPSGASVTSRYAESFHTVLHLAVSPTER
PRQGSTL-VFPW--ETLPP--ESA-----
RKPILCFTDVYEMRSIMPP-------menmememenee
P--~-TKPP-GT-----VPFTSPKHNPPPQTN----
AAPTPGS-GFS---------
GARPRVTENAFEDLLGGFNSS-
GAAFGSSRKNQGFRH AEIR--
HQKLAQTEDPEVL
KV
------ IEWLDGKEKNVRALLCTLGTVLWEG-




Lollita gigantea

0i[676449849|
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ATGGCCGATTTTTTCAAGTCAGCTTTTGGATATTTGAGTGGGGGGCAGAAC-------=--=----
AAAGAAGATAATGACTTCGTAGGTCAATTGGTGGAGTTGGGAAACCAGAAACTTCGTGTTAAAAAAGTC---------
ATTGCCGAAGGTGGATTTGCTTTTGTTTTTATTGCCCAAGATGTAAGCAGTGGTAAAGAATATGCATTAAAGAG
GCTATTAGCCAATGACGAAGAGAAGAACAATGCTGTTATGAATGAAATTCGATTTTTAAAAAAATTAACAGGTC
ATCCAAATATCATTCAGTTTATATCAGCAGCAGCTATTAATAAAGACCAGTCGGATCACGGCCAGTCTGAATAT
CTTATACTTACTGAACTCTGTCCTGGTGGAGAGCTAGTGTCATATTTAAAT--------- CGTAATGAG------------
TTACAATTAGCTTGTAATCAGATCTTACTAGTATTTCATCAAACATGTCGAGCTGTACAACATATGCATAAACAG
AAACCTCCTATTATACATAGAGATTTAAAAGTAGAGAATTTATTAATAAGTGCCCAGGGAACTATAAAATTGTGT
GATTTTGGTAGTTCAACAACTAAACCTCAATATCCAGATACATCGTGGACAGCTATACAGCGTAGTTTAGTTGA
AGATGAGATTGCT---
AAAAATACTACCCCTATGTACAGAGCACCTGAAATGTTAGATTTATATCAGAATTATCCTATAGATGAACGTGGA
GATATATGGGCTTTAGGTTGTATATTATTTACACTGTGTTTTAGAGAGCATCCATTTGAAGATTCAGCCAAATTA
CGTATTATTAATGCAAACTATACCATTCCA---
GAAAGTGATAGAAAATATAGCATATTTCATGATCTTATACGTTGTATGTTAAGAGTGGACCCCACTACTAGACC
AAATATAAATGATATATTAGATAGATTAAATGATATAGCCAATGCTAGAAATGTGAATATAAATTCTCTACGAGG
AGGGGCAGGAAACTTGATGAAGAATATTAAAGAT------ GCTTCTAGTAAAGTTATGGAAACAGT T--------=-=mmmmmmmm-

TCTGCGACTATGAATAAAGGTGATTTAGATATATCATATATAACGTCTAGGCTTATAGTTATGTCA------------
TTCCCT GCT GAA---GGCGTAGAA---TCA---
GCCGTCAAAAACCACATAGAAGATGTACGAACCTTTCTAGAAGCTAAACATAAAAACTGTTACGCTGTTTATAA
TTTATCACAAAGATCATATCGTGTCGGTTGT---
TTTGAGAACAGGGTATCTGAGTGTGGCTGGCCTCAAAGAAAAGCGCCAACCTTAGCTAGTTTATTTGCTATCT
GTAAAAATATGCATCTATGGTTACGGCAAAATCCTAAAAATATATGTGTTGTTCATTGCACAGATGGGAGATCT
AACTCTGCTACTGTGGTAGGAGCTTTCTTGGTATTTTGTCGTCTGTTTGAAAAACATACGTCTGCTATGCACAT
GTTTACATCCAGACGCTCACCACCAGGGGTCTCTCCAGCACAAAAAAGATATATAGGTTATATTAGTGAAATGG
TG TTA
GAAAATCCAGTTATACCCCATTCTTATCCCATAGTATTAGATAGTATAGTCATGACTCCGGTACCGTTGTTTAAT
AAAATGAAGAATGGTGTGACACCGTTTGCTGAAGTGTTTGTGGGTGAAGAAAGAGTTATGTCTTCCTCTCAAG
AATATGAAAGAATGAAACAATTTGTAATA---GAAGATGGTAGAGCCAAGTTAAATTTA---GAT---
GTTACTGTTAGTGGTGATGTTACTATTGTAGTTTATCATGCTAGATCAACTTTTGGTGGGAAAATACAGGGCAA
GATTACATCTATGAAAATGTTTCAAATCCAGTTTCATACTGGTTTTATTAAACCAGAAACAGAAATTATCAAATAT
ACATTGTATGATTTAGACCAGTTAGATACTCCTGAT

AAGTCCT G — AGACAGCCATCT---AAATCT-----wmmnmem-
AATTAT AGTAGTGTTATA--
GGTGGTAGAGAGGAACGTGGTACCAGATCTCATTTCGGTCCCAAAAAGAAAGTAGATGAAAATGCATTTGATG

MADFFKSAFGYLSGGQN--—
KEDNDFVGQLVELGNQKLRVKKV---
IAEGGFAFVFIAQDVSSGKEYALKRLLAND
EEKNNAVMNEIRFLKKLTGHPNIIQFISAAAI
NKDQSDHGQSEYLILTELCPGGELVSYLN--
-RNE---
LQLACNQILLVFHQTCRAVQHMHKQKPPII
HRDLKVENLLISAQGTIKLCDFGSSTTKPQ
YPDTSWTAIQRSLVEDEIA-
KNTTPMYRAPEMLDLYQNYPIDERGDIWA
LGCILFTLCFREHPFEDSAKLRIINANYTIP-
ESDRKYSIFHDLIRCMLRVDPTTRPNINDIL
DRLNDIANARNVNINSLRGGAGNLMKNIKD
—-ASSKVMETV
SATMNKGDLDISYITSRLIVMS----FP----A----
~E-GVE-S-
AVKNHIEDVRTFLEAKHKNCYAVYNLSQRS
YRVGC-
FENRVSECGWPQRKAPTLASLFAICKNMH
LWLRQNPKNICVVHCTDGRSNSATVVGAF
LVFCRLFEKHTSAMHMFTSRRSPPGVSPA
QKRYIGYISEMV------- L=
ENPVIPHSYPIVLDSIVMTPVPLFNKMKNGV
TPFAEVFVGEERVMSSSQEYERMKQFVI-
EDGRAKLNL-D-
VTVSGDVTIVVYHARSTFGGKIQGKITSMK
MFQIQFHTGFIKPETEIIKYTLYDLDQLDTP

KYPDMFHVKLNVQVLTNKKTLTS--------
ESRPP--
WEKFDREKLGPKILFSSKEEVHEAISP-------
-------------- Q--—-RQPS-KS-----NY--memmememmcmen
---SSVI-
GGREERGTRSHFGPKKKVDENAFDDLLG-
----- GVNFT-—KKSEGIAEMR--
REQEVEEMDPDKL
KV




Mesocestoides corti*
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ATGGGGGATTTCATAAGGTCAGCCTTTGGTTATTTCGGAGGGCCAAGTCAAAGT------------
GTCAAGGAAAATGAGTTGGTGGGCCAACTAGTTGATGTCGGGAAAACACAATTCCGAATCCGTCGAGT T--------
ATCGCTGAGGGTGGTTTCGCCGTGGTGTTCGAGGGATATGAACATTCCAAGGGGAAATCCTTTGCTATAAAGC
GGCTTCTTGCACAAGATAAAGAAATGTGTGATGCTGTAATGCGCGAAGTCGACATTATCAAGCGATTGTCTGG
GCATCCAAACATAATCGGCTTTTTTGGAGCTGCCTGCGTTGGGAAGGAAAAATCTAGACACGTAGGGACTGAG
TTCCTAATTGTCACGGAATTGTGCTCAGGAGGAGCTCTCGCCGACTTTCTT---CCTACACCTCATCAACAA-------
AAGCCTCTGCCCTTGAACATTGTTCTTCAAATTCTCGCACAAACTAGTCGAGCCGTGCAGCACATGCACAAGC
AGTCACCTCCAATAATCCATCGGGACCTAAAGGTCGAAAATCTCCTGCTTTCAGAAAAATTCACCATTAAGTTG
TGTGATTTTGGTAGCGCCTCGACAGAAACATATGCTCCTACTTTACTTTGGTCTGCCACAGAACGTGGACGAA
CTCAGGAGGCCCTGGAA---
AAAGTGACAACACCCATGTACAGATCGCCAGAAATGTTGGATCTTTATCTCAACTATCCCATCAACGAAGCCGT
GGATATTTGGGCCCTCGGTTGCATAATCTTCTACCTCGTCTGTGGTTACCACCCCTTTGAGGACTCCGCCAAA
TTGGCCATTCTGAACGCCAATTTCAATCTTCCC---CCTTGCGATCCCGATTTCGAGACCTTTCATAATTTAATT---

CACGCGTCTGCTGGCTTTCTCAAGGGCAGCGCCGGGCATTTGATCAAAAACATCCGTGAA------
ACCTCGGTCAGGGTTATGGAAGCTGTC
—————————————————— ACTGCTGCAATCCCG---ACCGATCTGGACCTACAATACATAACTTCGAGAATCGCAGTAATGTCG-
TATCCG GCC GAAAGTGGCTTAGAG---
GTCTTCGGGAGCCGAAATTCGATGGAGGAGGCGCAGTCCTACCTCGATCGACACCACCCCGGCAGTTACGCT
GTCTACAATTTGAGCCCCCGCTCGTATCGGTCGAGCCACTGGTTTGGCGGCCGCGTCTCCTTCCGCCCCTTC
GAGGCCCATCGCGCGCCCACCCTCTGGTCCCTGGTCGAGTTGTGCCAGAACGCGCGACTCTGGCTCTCCCA
GAAGCCCAACAATGTCTGTGTTGTCCACTGCACTGACGGACGCCAGTTGTCCGCTGTTCTCGTCTGCTGTCTG
CTCTGCTTCTGTCGAGTCTTCTCCGAGGCGTCCTCGGCGGTCAAGTTTTTCATTTCAAAACGCGGACCTGTTC
ATCTCACGCCCGCGCAAATGCGTTACATCGACTACGTGGCAAAATTGGTA GCG
GTACCTCCACACCTTCCGCACAACCACCCCATTGGTCTGCTCAGCATTATACTCAGTCCTATTCCCACCTTCAA
TCGTCTCAAGAATGGCTGCCGCCCCTTTGTCGAAATTTACCAAGGTGGCAAGAAGGTTTTCTCGTCAATGACT
GATTATGAGTCCCTGCGAACTTACGAGCTA---GAGGATCGGAAGATGGAGATTATCCTC---
AATGGTTTATCCGTGTACGGAGACGTTACGATCGCCGTCTATCACGCTCGGTCCTTCTTTGCCGGAAAA------
GGAAAGGCCTCGTCTGTCAAAATTTGTCAAATTCAGTTCCACACTGGCTTCATCGGCCAGGAGGTTGAAAAGG
TTTCCTTCATGAAGTGTGAGCTGGACCACCTGCACAGCGCGGGCCCGAGTGGCGCCAACGCGCCTCAGGCC-
--ACCGCTGCGCCACCC------------
ACCAGTCGGTACGCCGAGAGTTTCCACGCCACCCTCCACCTCACGGTTTCGCCCAACGAGCGTCCGCGAGG
CGCCTCCTCCCTG---GTGTTCCCCTGG------ GAGACCCTGCCCTCC------ GAGGGCGCT---------=-----

MGDFIRSAFGYFGGPSQS--
VKENELVGQLVDVGKTQFRIRRV---
IAEGGFAVVFEGYEHSKGKSFAIKRLLAQD
KEMCDAVMREVDIIKRLSGHPNIIGFFGAA
CVGKEKSRHVGTEFLIVTELCSGGALADFL
-PTPHQQ--
KPLPLNIVLQILAQTSRAVQHMHKQSPPIIH
RDLKVENLLLSEKFTIKLCDFGSASTETYAP
TLLWSATERGRTQEALE-
KVTTPMYRSPEMLDLYLNYPINEAVDIWAL
GCIIFYLVCGYHPFEDSAKLAILNANFNLP-
PCDPDFETFHNLI
HASAGFLKGSAGHLIKNIRE--
TSVRVMEAV
TAAIP-TDLDLQYITSRIAVMS----YP----A------
ESGLE-
VFGSRNSMEEAQSYLDRHHPGSYAVYNL
SPRSYRSSHWFGGRVSFRPFEAHRAPTL
WSLVELCQNARLWLSQKPNNVCVVHCTD
GRQLSAVLVCCLLCFCRVFSEASSAVKFFI
SKRGPVHLTPAQMRYIDYVAKLV------ A

VPPHLPHNHPIGLLSIILSPIPTFNRLKNGCR
PFVEIYQGGKKVFSSMTDYESLRTYEL-
EDRKMEIIL-
NGLSVYGDVTIAVYHARSFFAGK--
GKASSVKICQIQFHTGFIGQEVEKVSFMKC
ELDHLHSAGPSGANAPQA-TAAPP----
TSRYAESFHATLHLTVSPNERPRGASSL-
VFPW--ETLPS--EGA-----
RKPMLCFSDAFEMRGVMTP----rnemenmemmemenee
-------- TH-GS-----NSCASPRHSQPPQS-
QPPPPPPPPPS-ASQ--------
GARPWLNEDAFEDLLGDFGAP-GQSFG-
SKQNRTPRTLAEROFOKLAETEDPEAM.---

CGCAAGCCCATGCTGTGCTTCTCCGACGCCTTCGAGATGCGCGGTGTCATGACGCCA
ACCCAC---GGTAGC---rmsmmemenen
AACTCGTGCGCATCTCCCAGGCACAGTCAACCACCACAGTCA--

KIVAVPRGLENEFMLSSGVLRAATMRLHG
RASVLWTVITVIEKRWTPCALEGGVAESTS
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ATGACAGAGTTATTTCGGTCAGCGTTCAGCTATTTGTCGCAAACAACACCATCAAATGTTATCGGTAAATTGGA
TCATCCCCTTGTGGGTACAAACATTGAGATTGATGGACTGAGACTGAAAATTCGTTCTCTG---------
ATTGCTGAAGGAGGTTATGCGTTAGTATTTTCGGCCCAGGAC---
ACACAAGGTAATTGGTTTGCTCTGAAACGACAATTAGCAGCAGATGGAAAAGCTGCTGAAGCAATATTAAAGG
AAATTCGTTTTTTGCGAGAGCTAACTGGTTTTCAATCCATTTTGCGTTTTGTGCAGGCGGCACAGCTGAGCCCA
CAGGAGAGTGGGCATGGTCGAGCTGAATTTCTTCTGTTGACCGAACTTTGTCCGGGCAAATCTTTGTTTACTTT
CTTACTC---------
GTGATCGAGCTAATTCAAAAAGGTCCACTGCCCGTTAAACAAGTGACGAAGATTTTTTATGCGGCTTGCAGTG
CCATTAGACAAATGCATACAAGAAACCCGTCCATAACACATAGAGATATAAAGATTGAAAATTTGCTTTTTGATG
CATCTGGATATGTGAAACTATGCGACTTTGGAAGTGCAACAACAGAAATCGTAACACCGGATGAAACCTGGTC
CGCTTTACAGCGCGCACAACTCGAAGAGGAAGTTTTAGCACGGCATACGACGCCGATGTACAGAGCACCAGA
ATCACTGGATATGTATTCGAATTTCCCAGTGGGTCCAGCCCAAGATATTTGGGCTCTTGGATGTGTACTTTATT
ATCTTTGCTACAGAAAACATCCGTTTGAAGACAGTGCAAAACTTCGCATTATTAACGCGAAATATTCACTTCCT--
GATGCAGAATCAGAATATGCCCAATTGAATCAACTCATTCAAGCAACATTACAAGTAGATCCAAGACTACGTCC
AAATGCGGAAGATTTATGTGAACGAGTTGAAGCGCTTGCTGCGGCATTATACATAGATCTTGGTGCTATTAAG
GAGCAAAGCATGTCTTGGTTCAAAAATATCAAAGAC------ AAAACAGCCGCTGTTGCGCAAACAGTA-------=-=--=---

CAACTGACTTATGGTAATCGAGGTCCAGATGTAACATTTGTTACATCGCGTCTTGTAATAGCGCCACTTGCTGA
TTGTATACCTGAAGCACTGATTGCACAGACTGAAGAAGCAATGCGGGCCCGTAT T------mm=mmmmmmmmmmmmmmm
TTGGACCAGGCTCGAGGACAA------=m=mmmmmmmmemmeaoe
TTTGCAATTTATAACTTATCGAATCGGTGGGTTTTTGTATTGAAA---
GAATTGATTGGGCAAAGAAATATAGGTCTTCATAGTAATGGAATAAAATGTTTGCGGTGTGATTACAGTCATTT
GATAGAAACTCCTCTGCCAGTTGTCGAAAGTGCTCAATGTATA
CTGGTAGCAGCAACTCTGTTATTATATGCTCGACTTGTACCAAGGCCACTGGCAGCTCTAGAATTAATTTGTAC
CAAAAGACAACCACCAAATCTTCCACCATCTTATCATCGTCAGCTTGATATAATAAAAACAATTGT T-----------------

TCCATGGATTCATCTGATTTATGTTTAATGGTTCACAATAGACGGGTAGTGCTTCAATCATTACTGATATCTCCG
GTGCCATTATTTAATCGAGCTCGAAGTGGTTGTCGACCATTTGCTGATATTTACGCTGGTGGTGTGAAGGTGT
GGTCTACATGCAAAAACTATGAAGAATTAAAGTCTTTTGAAGTTCCCGAATCAGTTTTAATAGATCTTCCTTTGG
GAGAT---ATTCCAGTTGGTGACGATGTTCAGATAGTTGTTTATCATGCACGACTGATG---------
AAGATGCAAAATCGTATGCAGCAATATCTAATGTTTTCACTGAGCTTTCATGCTAATTTCATTGATCCAAATATC
CATATGTTGGAATTCGGTCTTGGTGATCTTGATCGTCAG------ TTTGATGAT

-------------- AATAGT CAG
TACAGTCGAGCACATTTTGATATTCCC

CAACAACCTAAT---
AGTTCAGTTAAG---GGT---

MTELFRSAFSYLSQTTPSNVIGKLDHPLVG
TNIEIDGLRLKIRSL--IAEGGYALVFSAQD-
TQGNWFALKRQLAADGKAAEAILKEIRFLR
ELTGFQSILRFVQAAQLSPQESGHGRAEFL
LLTELCPGKSLFTFLL---
VIELIQKGPLPVKQVTKIFYAACSAIRQMHT
RNPSITHRDIKIENLLFDASGYVKLCDFGSA
TTEIVTPDETWSALQRAQLEEEVLARHTTP
MYRAPESLDMYSNFPVGPAQDIWALGCVL
YYLCYRKHPFEDSAKLRIINAKYSLP-
DAESEYAQLNQLIQATLQVDPRLRPNAEDL
CERVEALAAALYIDLGAIKEQSMSWFKNIK
D--KTAAVAQTV.

QLTYGNRGPDVTFVTSRLVIAPLADCIPEAL
IAQTEEAMRAR|--------- LDQARGQ-------
FAIYNLSNRWVFVLK-
ELIGQRNIGLHSNGIKCLRCDYSHLIETPLP
VVESAQC|-------nmo-
LVAATLLLYARLVPRPLAALELICTKRQPPN
LPPSYHRQLDIIKTIV--------
SMDSSDLCLMVHNRRVVLQSLLISPVPLFN
RARSGCRPFADIYAGGVKVWSTCKNYEEL
KSFEVPESVLIDLPLGD-
IPVGDDVQIVVYHARLM---
KMQNRMQQYLMFSLSFHANFIDPNIHMLE

REPPA--ILS-----YEPKTI---------- [ —
--------- Q----QQPN-YSRAHFDIP-------cnmeneno-
GG I (c —— GKSKNFENAFGDLLT---
—-SQGFQTSPKTMK--SLGEMK--

RQDEIKELDPVKYV. Kl--

KEWTNGKERNIRZIQ.&SMNNILWPNAENW
IQPSIGDLLTAQQVKKYYRKACLVIHPDKQ
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ATGGCTGACTATCTGAAGTCTGCATTAAGCTATTTCGCCACCTCAAACACTACT------------
AAAAATGAAAATGAATTTCTTGGCAGTAGTATATCTGTCGGGCAACTAAGTTTAAAAGTTAAGAGAATC---------
ATTGCTGAAGGTGGCTATGGAATAGTTTATGAAGCTCAAGATGTCAATGAAAATACATCATATGCGTTAAAGCG
TATGCTCGCTCACGACAAACCTTCAATGGATTTAATTCTTCATGAAGTTCGTTTACTGAAGCAATTAAACGGAC
ATCCAAACATCCTTAAGTTTTTTAGTGCAGCATCTGTTGGTAAAGAGAAAATGAAGGTTATTGGTACTGAGTTCT
TAATAGTCACAGAGTTTTGTAAAGGGGGTCAGTTGGATAAATATTTA---CCGGCATCAAAATGTGAA------------
AATCCCCTGCCATCGAACGTTATCTTACAAATATTTCATCAATGTTGTCGTGGTGTACAACATATGCATAGTCAA
TGTCCACCTGTGATACATCGAGATTTGAAAATTGAAAATCTATTACTTACTGATAATTTTATCATAAAGTTATGC
GATTTTGGCAGTGCAACTACAATTACATATAGTCCAGATCAATCATGGACTGCTTTAAAACGTGGAAGTGTTCA
AGAAGAACTGGAG---
CGTTTCACAACACCAATGTATCGGGCTCCAGAAATGCTTGATCTTTACCAAAATTATCTTATTGGTACTCCATC
GGATATTTGGGCTTTAGGTTGTATATTATTTTATTTAACATGTACTTATCATCCATTTGAGGATTCATCGAAATTG
GCTATTCTCAATGCTAATTATAGTATACCGGCATCAATAAGTTCAGTGAATGCACCATTTTGCAGTTTAATTCGA
CAATTACTTCTCATAAATCCATCTCAACGTCCTAACATAAATGAAATTCTTGGTGAGTTATCTGAATTGGCGTCT
ATGAGAGAAGTTCGAGTAGGTATGATTAAAGGAGGCGCTGGCAATTTAATTCGTAATATACGAGAT------
GCATCAACTAAAGTTATTGGGACTGTT

------- TTCCCC ATT GAAAGTGGATTTGAA---
GTGCTTGCCAATGTGAATTCCATGGAAGAAATGCAAAATATGCTAGATGCACGTTTTTCAGATGCTTATGCTGT
TTATAATCTTAGTAATCGTCCATATCGTTCAGATCATTGGTTTCATGGTAGAGTATCACATCGTGGTTTCGAAGC
ACACCGTGCTCCAGCGCTAAAATCATTAATTGAATTATGCTTAAATGCAAGGTTATGGTTAGCTCAAAAATCGA
ACAATATTTGTGTTATACATTGTACCGATGGTAAAACATTGTCCGCAGTACTAGCATGTTCCTTATTATGCTTTT
GTCGGGTATTTGATAACGCGTCACCTGCAATTCAATTGTTTGCATCGAAACGTGGCAATCCTGGCTTGAATGC
ATCACAGATTAGATATATCAACTATGTAGCTCAGTTAAGT CAT
AATCGTGTATTTACACCTCATCATTTCCCATTGAATCTTATCAGTTTGATAATTGCACCGGTACCAACATTTAAT
AAATCCAAAAATGTATGTCGACCGTATGTGGAAATATTTGAAGGAAAGACCAAAGTATACTCAACTTACGCAGA
ATACGATAATTTAAGATCCTATGTTCTT---GAAGATGGAAAGATCCAAATACTTTTG---
AATGGATTAACTGTCTTAGGTGATCTTACAGTTATCATTTATCATTGTCGATCTTCATTTGCTGGACGT------
GGCAAGATCAGTTCAGTGAAGATCGCTCAGTTTCAATTACACACTGGATTTGTAGAACATAATTTAACAGAACT
AATTTATTTTAAATCCGATTTAGATCATCTAGATAATAGTAGCAGCTTTGCCGGT TTC------

MADYLKSALSYFATSNTT----
KNENEFLGSSISVGQLSLKVKRI---
IAEGGYGIVYEAQDVNENTSYALKRMLAHD
KPSMDLILHEVRLLKQLNGHPNILKFFSAAS
VGKEKMKVIGTEFLIVTEFCKGGQLDKYL-
PASKCE----
NPLPSNVILQIFHQCCRGVQHMHSQCPPVI
HRDLKIENLLLTDNFIKLCDFGSATTITYSP
DQSWTALKRGSVQEELE-
RFTTPMYRAPEMLDLYQNYLIGTPSDIWAL
GCILFYLTCTYHPFEDSSKLAILNANYSIPA
SISSVNAPFCSLIRQLLLINPSQRPNINEILG
ELSELASMREVRVGMIKGGAGNLIRNIRD--
ASTKVIGTV
STTLN-TELDFQFITSRIAVTS----FP----|------
ESGFE-
VLANVNSMEEMQNMLDARFSDAYAVYNL
SNRPYRSDHWFHGRVSHRGFEAHRAPAL
KSLIELCLNARLWLAQKSNNICVIHCTDGKT
LSAVLACSLLCFCRVFDNASPAIQLFASKR
GNPGLNASQIRYINYVAQLS-------- H----
NRVFTPHHFPLNLISLIIAPVPTENKSKNVC
RPYVEIFEGKTKVYSTYAEYDNLRSYVL-
EDGKIQILL-
NGLTVLGDLTVIIYHCRSSFAGR--
GKISSVKIAQFQLHTGFVEHNLTELIYFKSD
LDHLDNSSSFAG---------- F----
TSRYAESFHVTLEFMVSPTERPRQSDNL-
VYPW--ETLPS--NDL-----
LSPKLCVSNHDELKNILSPDNLFHGYEKSS

GARPHVNKDAFSDLLGGFGSS-RTN--
NTDDNKQPKTVNQIR--
REKMAKTVDPEQZQQNCRFIHTTVTVNFP
SVKSSNTISGHYKYV

CDWAEGKDRNLRALLCSLPAILWDG-
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ATGGCTGACTATCTGAAGTCTGCATTGAGCTATTTCTCCACCTCAAACACTACT ------------
AAAAATGAAAATGAATTTCTTGGCAGTAGTATATCTGTCGGGCAACTAAGTTTAAAAGTTAGAAGAGTT---------
ATTGCTGAAGGCGGCTACGGAATAGTTTATGAAGCTCAAGATGTCAATGAAAATATATTATATGCGTTGAAGCG
TATGCTCGCTCACGACAAACCTTCAGCAGATTTAATTCTTCATGAAGTTCGTTTGCTGAAACAGTTGAACGGAC
ATCCAAACATCCTTAAGTTTTTTAGTGCAGCATCTGTTGGTAAAGAGAAAATGAAGGTTATTGGTACTGAGTTC
CTGATAGTCACAGAGTTTTGTAAAGGGGGTCAGTTGGATAAATATTTA---CCGGCATCAAAATGTGAA------------
AATCCCCTGCCGTCGAACATTATCTTACAAATATTTCATCAATGTTGTCGTGGTGTACAACATATGCATAGTCAA
TGTCCACCTGTGATACATCGAGATTTGAAAATTGAGAATTTATTACTTACTGATAATTTTATCATAAAGTTATGC
GATTTTGGTAGTGCAACCACAATTACATATAGTCCAGATCAATCATGGACAGCTTTAAAACGTGGAAGTGTTCA
AGAAGAGTTGGAA---
CGTTTCACAACACCGATGTATCGGGCCCCAGAAATGCTTGATCTTTACCAAAATTATCCTATTGGTACACCATC
GGATATTTGGGCTTTGGGTTGTATATTATTTTATTTAACATGTACTTATCATCCATTTGAGGATTCATCGAAGTT
GGCTATTCTCAATGCTAATTATAGTATACCAGCGTCAATAAGTTCAGAGAATGCACCATTTTGCAGTTTAATTCG
ACAATTACTCCTCATAAATCCATCTCAACGTCCTAACATAAACGAAATTCTTGGTGAGTTATCTGAATTAGCGTC
TATGAGAGAAGTTCAAGTAGGTATGATTAAAGGAGGCGCTGGCAATTTAATTCGTAATATACGAGAT------
GCATCAACTAAAGTTATTGGAACTGTT

------- TTCCCC ATT GAAAGTGGATTTGAA---
GTGCTTGCTAACGTGAATTCTATTGAAGAGATGCAAAATATGCTAGATACACGTTTTCAAGATGCTTATGCCGT
GTATAATCTTAGTAATCGTCCATATCGTTCAGATCATTGGTTTCATGGTAGAGTATCACATCGTGGTTTCGAAG
CACACCGTGCTCCTACGCTAAAATCATTAATTGAATTATGCTTGAATGCAAGGTTATGGTTAGCTCAAAAGTCG
AATAATATTTGTGTTATACATTGTACTGATGGTAAAACATTATCCGCTGTATTAGCATGTTCCTTATTATGCTTTT
GTCGGGTATTTGATAACGCATCACCTGCAATTCAATTGTTTGCATCGAAACGTGGCAATCCTGGTTTGAATGCA
TCACAAATTAGATATATTAACTATGTAGCTCAGTTAAGT CAT
AATCGTGCATTTACACCTCATCATTTTCCATTGAATCTTATCAGTTTGATAATTGCACCGGTACCGACATTTAAT
AAATCCAAAAATGGATGTCGACCGTATGTGGAAATATTTGAAGGGAAGACCAAAGTGTACTCAACTTACGCAG
ATTACGATAATTTAAGATCCTATGTTCTT---GAAGATGGAAAGATCCAAATACTTTTG---
AATGGATTAACTGTTTTAGGTGATCTCACAGTTATCATTTATCATTGTCGATCTGCATTTGCTGGACGT------
GGCAAGATCAGTTCAGTAAAGATTGCTCAGTTTCAATTACACACTGGATTTGTAGAACATAATTTAACTGAACTA
ATTTATTTCAAATCCGATTTAGATCATCTGGATAATAGTAGCAGCTTTGCCGGT TTC

GACAATCTT---GTTTATCCATGG------ GAAACTCTGCCATCA------ AATGATCTC------=-=-=----

CTTAGTCCTAAACTCTGTGTATCAAATCATGATGAACTAAAAGATATCTTAAGTTCTGATAATTTATTCCACGGT

TATGAGAAATCTAGTCAATCATATTCTTCCTACTCCAATTTTCCTAAT------------, ACTACCACTACTACTGGATCA--
ACATCA ATACCAAATAGT---GGAGGAACT

MADYLKSALSYFSTSNTT----
KNENEFLGSSISVGQLSLKVRRV---
IAEGGYGIVYEAQDVNENILYALKRMLAHD
KPSADLILHEVRLLKQLNGHPNILKFFSAAS
VGKEKMKVIGTEFLIVTEFCKGGQLDKYL-
PASKCE----
NPLPSNIILQIFHQCCRGVQHMHSQCPPVI
HRDLKIENLLLTDNFIIKLCDFGSATTITYSP
DQSWTALKRGSVQEELE-
RFTTPMYRAPEMLDLYQNYPIGTPSDIWAL
GCILFYLTCTYHPFEDSSKLAILNANYSIPA
SISSENAPFCSLIRQLLLINPSQRPNINEILG
ELSELASMREVQVGMIKGGAGNLIRNIRD--
ASTKVIGTV
STTLN-TELDFQFITSRIAVTS----FP----|------
ESGFE-
VLANVNSIEEMOQNMLDTRFQDAYAVYNLS
NRPYRSDHWFHGRVSHRGFEAHRAPTLK
SLIELCLNARLWLAQKSNNICVIHCTDGKTL
SAVLACSLLCFCRVFDNASPAIQLFASKRG
NPGLNASQIRYINYVAQLS-------- H----
NRAFTPHHFPLNLISLIAPVPTENKSKNGC
RPYVEIFEGKTKVYSTYADYDNLRSYVL-
EDGKIQILL-
NGLTVLGDLTVIIYHCRSAFAGR--
GKISSVKIAQFQLHTGFVEHNLTELIYFKSD
LDHLDNSSSFAG---------- E----
TSRYAESFHVTLEFMVSPTERPRQSDNL-
VYPW--ETLPS--NDL-----
LSPKLCVSNHDELKDILSSDNLFHGYEKSS

GARPHVNKDAFSDLLGGFGSS-RTN--
NTDDNKQPKTVNQIR--REKMAKTIDPEQL--

26

—————— GGTGCTAGACCTCATGTCAATAAAGATGCATTTTCTGATTTACTTGGTGGGTTTGGTTCTTCT---
CGAACAAAC------ AACACAGATGATAATAAACAACCAAAAACAGTTAATCAGATTCGT------

FDWAEGKDRNLRALLCSLPAILWDG-
AQWNHVGMADLITRDQVKRQYRKAARVV



Taenia solium*

TsM_0010477
00

ATGTATAAATATATAATTTTAGGTGGTTACGCTGTCGTATTTGAGGGCTACGATTCATCTCAAGGGAAGTCGTT
TGCTATAAAGCGTCTTTTTGCGCAAGATCAGGAAACTGTTTCTGTTGTT

MYKYIILGGYAVVFEGYDSSQGKSFAIKRL
FAQDQETVSVVMNEIDVLKRLSGHPNIMKF
FGVACAGKERGKLAGNEFLIVTELCSGGPL
KDYL-PPSHQG----
KHLPPNLVLQILAQTSRAIQHMHKQSPPIIH
RDLKIENILLSESFTIKLCDFGSATTETFAPT
VAWSAVERGRVQESLE-
KVTTPMYRPPEMLDLYLNYPINEALD
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Trichuris muris*

TMUE_s0017
000900|cyclin
_G_associate

d_kinase

ATGGTAGAGCTGTTTCGCAATGCATTCAACTACTTGACGTCGAGCAACGAG---------------
AAGCAGGACAATGAATTTGTCGGCAGAGTGATAGTGCTCGGCTCGAAACGTCTGTTGGTCCGTCGATTG--------
-TTAGCGGAAGGCGGTTTCGGTTACGTGTTTGTCGTCACCGAC---
AGCGATGGCAACTCATACGCGTTGAAGCGTTTGATTGCGGGCGATAAGGATTCAGCAGATGCAATTCGTCGG
GAGATCTTTATTCTGAAGGAAGCCTCTGGACATCCGAACATACTTCATTTCTGCCAAGCTGCTTGC---------
GAGCAGCAGCCAAACGGGCGAACGGAGTTCCTCATATTGACGGAATTGTGCTCAGGCGGACCTCTTTTGGAT
CGGCTCAGG--------- GCTCGCAGG------------
ACGCCCTTGGAATTTTGTGAGGTGCTTCCGCTGTTCTATCAAATATGCTGCGCCGTCGATCACTTGCACGGCC
ACAAACCGCCGATAATCCATCGCGATCTGAAGATGGAAAATTTGCTGTTGGATAGCATGGAGCGAGTCAAGTT
ATGCGACTTTGGCAGCGCTACCGAAAAGTCCTACAAGCCGGACGACACGTGGACCGCGCAAAGGCGATCCAT
GCTGGAGGAGGAGTTGAAC---
AAGTGCACTACTCCAATGTACCGGGCACCGGAAATGCTCGACTCGTACCAGAATCTACCTATCGACCAAAGAA
TAGACGTTTGGGCTCTTGGCTGCATACTGTACTACCTTTGCTACATGGTTCATCCGTTCGAGGATAGCGCGAA
GCTGCGAATCTTGAACGCCAACTACACGCTGCCC---
GAGAAGGACGATCGCTGCGGCGTTCTGCATTCCTTGATTGGGAAAATTTTGCAAGTGACTCCCGACGATCGTC
CGTCGGTGAAAGAGATTTTGCGCTTGCTGGAGGACCTGGCGGCGTGCTACGGGGCGGACCTGGAGTCGCTG
AAAGGCCAGGCCGGCTCGATATTCAAAAGTCTGATTGAA------ ACGTCCTCAAAGATAGTGCAGCCAACC--------

TCCGCAATGCCAAGCAGGAATTCCCTT------ ACTTACTTAACAAGCCGTTTGGTCCTTCTGTCG------------
TCTCCA GTG GATGTTGGTTGT-----mmmmmmm e
TTGGAAGATTCGGTGAAGCAGTTGACCGCTCGCCACGGCAAACGCTTCTTTGTTTACGACTTATGCTGTTGGT
ACAATGGCGACTTGCCC---
TTAGGGGAAAGGGTGATGCGCTGTCGCTTTCCCGCTGGTTCGGCACCTACGTTGAAGTCTATGTTCTCGCTTT
GTAAAAATGTGTACCTATGGCTCCGTCAGGACGTTGCAAATGTCGCCGTCTTCTTT---
TCCGACAACGAAGGGAACAGCGCGTGCGTTGCGTGCAGTTTTCTTGTCTTTTCCAAAAATCTCTCGCATTCGG
CTCACTGTCGCCAGCTGTTAACGGACAGAGGATGCACCGCTCCCTTGACGCCTTCTCAAGCGAGATATGTAG
ATTACGTTGCCAGCGTGCTG CGG
CATCCGACTTTCTATCCGCAGGCCAGCAAAGTCGTAGCCTCCAAGTTATCCGTTAGTCCAGTGCCAATTTTCA
ATAGGATGCGGAACGGATGTCGACCGTTCGTTGAGGTATTCAGCGGAGACAATAAATTGTTGTCCACTTGCCA
GGAGTACGAGAAGATTCCGTTCATTGACGTG---TCTGAGGCGGGCTTCACCATTCCGTTG---AAT---
ATGAAGTTCGACGGCGACGCTACCTTCGTTGTAAGCCATGCTCGGTCGACGCTGGGCACGAAAATGCAAAGG
AAGCTCAACATTGTAAAGATGTTCCAATTTCAAGTGCACGCCGGATTTTTGGACCCTTCAAGGAGCGCGTTGA
CCCTTGAGCTAAACGACCTGTGCTGCATC------ GGTGAGGAG
TGGAAGTATCCCAGACCTTTTGTGGTTCGCCTAGCCTACGTGGCAACCGAGGATGAGCGGTGCAACGATAGC-

ATTGTCACACATTTGCCGTTTTCTTCTCCCGAGGAGAGCGCCAACTTCCAGCCTGGA

MVELFRNAFNYLTSSNE-—--
KQDNEFVGRVIVLGSKRLLVRRL---
LAEGGFGYVFVVTD-
SDGNSYALKRLIAGDKDSADAIRREIFILKE
ASGHPNILHFCQAAC---
EQQPNGRTEFLILTELCSGGPLLDRLR---
ARR----
TPLEFCEVLPLFYQICCAVDHLHGHKPPIIH
RDLKMENLLLDSMERVKLCDFGSATEKSY
KPDDTWTAQRRSMLEEELN-
KCTTPMYRAPEMLDSYQNLPIDQRIDVWA
LGCILYYLCYMVHPFEDSAKLRILNANYTLP
EKDDRCGVLHSLIGKILQVTPDDRPSVKEIL
RLLEDLAACYGADLESLKGQAGSIFKSLIE--
TSSKIVQPT
SAMPSRNSL--TYLTSRLVLLS----SP----V/----

LEDSVKQLTARHGKRFFVYDLCCWYNGDL
P-
LGERVMRCRFPAGSAPTLKSMFSLCKNVY
LWLRQDVANVAVFF-
SDNEGNSACVACSFLVFSKNLSHSAHCRQ
LLTDRGCTAPLTPSQARYVDYVASVL--------
RE===
HPTFYPQASKVVASKLSVSPVPIFNRMRN
GCRPFVEVFSGDNKLLSTCQEYEKIPFIDV-
SEAGFTIPL-N-
MKFDGDATFVVSHARSTLGTKMQRKLNIV
KMFQFQVHAGFLDPSRSALTLELNDLCCI--

LGQFLPNFNPDA-----
IVTHLPFSSPEESANFQPG----n-rnrmemesmemenen
E----CKAR-AD----RAAB--eereemrecrrmme- SSAT-
s ARAKLDSTAFEDLLS------

GAA TGCAAGGCAAGG---GCGGAT ATGTGG
------------------------ TCGTCAGCTACT---TCG

SHGFSGSASSKQ--SLASMK--
QEAECQGLTEEEA




Groucho protein

Capitella teleta

0i[443689787|
gb|ELT92095.
1| hypothetical
protein
CAPTEDRAF
T_168379
[Capitella
teleta]

ATGTACCCC------------
AACAGACACCCGGGCCCCCACACCCCTGGCCAGCCATTCAAATTCACTGTGGCTGAATCATGTGACCGAATC
AAGGAAGAGTTCAGCTTTTTGCAAGCACAATACCACAGTTTGAAGATGGAATGTGAGAAGCTAGCTCAGGAGA
AGACGGAAATGCAGAGACATTACGTCATGTACTACGAGATGTCCTATGGTTTGAATGTCGAAATGCACAAACA
GACTGAAATTGCCAAGCGGCTCAATGCCATATGCGCACAGATCATTCCTTTTCTCTCCCAAGAG-------=-======-=---
CATCAGCAACAAGTTGCGGCTGCTGTCGAAAGAGCAAAACAGGTCACCATGCAAGAACTCAACGCTATAATTG
GGAACGCTGATTTGAAGCAGATGTACGCTCAGAGCGAATGGTTCAACCAAGTTAAA
CAGATGCAGGCTCAGCAAATG
GGTGGTCCG---CATGGCCAT---GGT--------- CCCCCT--m-mmmmmmmmmmmmmmm o
ATGCCGTTACCCCCGCACCCCGGAGCGGGTCTTCCCGGTCCAGTACCCCCAGGACTTCCCCCGAGTTCCAC
GGCC AGTTTGATC---GCCAGTCTTGGCAGCGCGGGA--------==m=mmmmmmmmm-

............. GAAGCGCTGAAACGCCTAAAAACAGAGGACAAA------GTGCAGATG---
CCAGGGATGCCGGGGTTTGATCCGCAC CCCCACATGCGGGGGCCTCTGACT-----mm-mm=-
AGTATTCCC---
GGGGGTAAACCTGCGTACTCGTTCCACGTCAGCCATGACGGCCAA---ATGCAGCCGGTGCCCTTT---------

CATGATGCCCTTATTGGGCCTGGAATTCCACGACACGCCCGCCAGATCAACACCCTGAATCACGGTGAGGTC
GTGTGTGCTGTGACCATC
CCGTGTCGACACGTCTACACCGGAGGCAAGGGATGCGTCAAGGTCTGGGACATCAGCCAACCG----=-mmmmmmm-
GGCAAC--------- AAG---AGT---------mm--
CCCGTTTCACAGTTGGACTGCTTACCCCACGACAACTACATTCGCTCAGTGCGTTTGGCCAATGAGGGAACGA
CCCTGATCGTTGGCGGAGAAGCCTCGTTCCTCTGCATGTGGGATCTAGCTGCGCCAACGCCTCGTATCAAAG
CTGAGCTGACCTCGAGCGCCCCTGCCTGCTATGCTCTCGCTATGAGCCCAGACTCCAAGGTTTGCTTCAGTT
GCTGCAGCGACGGAAATATTGCGGTTTGGGATCTGCATAATCAGACACTAGTCAGACAATTCCAAGGCCATAC
TGATGGCGCCAGTTGCATTGATATATCTCCCGATGGCACTAAGTTATGGACCGGAGGTCTGGACAACACAGTG
CGCTCGTGGGATCTGCGG GAAGGCAGG--------=-==------
CAGCTGCAGCAGCATGACTTCACTTCGCAGATCTTCTCCCTCGGGTACTGTCCGACC

GGAGAG-------=-==mmmmmmm- TGGTTGGCTGTAGGAATGGAGTCGAGTAACGTTGAAGTT

7N 03 [0707.Y.V. Yol of N ——
GACAAGTACCAGCTGCATTTGCACGAAAGCTGCGTACTTTCACTCAAGTTTGCGTACTGTGGGAAATGGTTTG
TGAGTACTGGCAAAGATAACCTACTGAATGCGTGGAGAACACCCTATGGAGCCAGCATCTTCCAGTCTAAGGA
ATCGTCGTCAGTGTTGTGTTGTGATATATCAACGGACGATAAATACATTGTGACTGGATCGGGAGACAAGAAA

MYP-—
NRHPGPHTPGQPFKFTVAESCDRIKEEFS
FLQAQYHSLKMECEKLAQEKTEMQRHYV
MYYEMSYGLNVEMHKQTEIAKRLNAICAQI
[ o] —

HQQQVAAAVERAKQVTMQELNAIIGNADL

KQMYAQSEWFNQVK
(0]Y[o):Yo]o] Y E———— GGP-HGH-G---
PP-cneneee
MPLPPHPGAGLPGPVPPGLPPSSTA--------
---------- SR INS WY\ R——

EALKRLKTEDK--VQM-PGMPGFDPH---------
-PHMRGPLT SIp-
GGKPAYSFHVSHDGQ-MQPVPF---P--
HDALIGPGIPRHARQINTLNHGEVVCAVTI--

GN---K-S-----
PVSQLDCLPHDNYIRSVRLANEGTTLIVGG
EASFLCMWDLAAPTPRIKAELTSSAPACYA
LAMSPDSKVCFSCCSDGNIAVWDLHNQTL
VRQFQGHTDGASCIDISPDGTKLWTGGLD
NG AV=E51 1Y ]I - E—— EGR-----

QLQQHDFTSQIFSLGYCPT-mmemmemememmemeneas

WLAVGMESSNVEV

DKYQLHLHESCVLSLKFAYCGKWFVSTGK
DNLLNAWRTPYGASIFQSKESSSVLCCDIS
TDDKYIVTGSGDKKATLYEVIF-----?---------
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Clonorchis sinensis

i[358334530|
dbj|GAA53008
.1| protein
groucho
[Clonorchis

sinensis]

ATGTCTGCTTTATCGGGCACTCCTCCCTCAAGCCTCCAGACGGGATTACATGGTCTGAATATGTCTCACGGTG
GCAGTGGCCCA---AGCTACAGC---GCC--------- CIOC/AC Crmmmmmammammammammammmmas AATCCGTCTAATTCCCTTCCT-----
-GGTGTCCTCCCTTCT------------ ATCTCCCCACCAAGCAACCCA
GCTATGTCCGCAGCCCTTTTAAAT------ GGA
TTAATGTCAGCTGCGGGAGCC AATCCACTTGGTCCTAGTGGCTTT-----=-==-=-==--
ATGGTACCAACGACGGGTGCAACAAGTTTGAATTTTGGACGG---------------

GAATCAGAAAAA---
AACTCTGCGGACGACAAACAACGTGCTCAACTGAAGTCCGAAAGTAGTTCCTCGTACCCAACA-------------------—-
--------- ACCTCAAGTGCCCCTGCTGTCGGTTCAGGCGGGAGTGGTGGT---
GGCCGGTCGTCGCAGGTATCTGAATTTTCGGCTGGT---ACTCGTTGGCGGGGTTCAAGCAAAAGC---TCC---
TCCGGACCCGGTGCTTATTCTTTCGTAGTCCTTCCTGGTGGTCAA---CTCAGACCTTGTGCGCTA---------
GCATCTGCTCCAGGTGCTGCAACTGCCTCAGGTTTACCCAAGCGGCTTCAGCACCTCGCCAGTTTGCCACAT
GGAGATGTGGTTTGTGCAGTCACGATCGGAGCATGCCCGGTCGGTCGT---------
GCCTCCGCTGCTCACTTCGCTTACACCGGTGCTCGGGGCAGCGTCAAGCTATGGGACCTGTCAGCGATCAGT
GCAACAAACTTGTCCGGG--------- ATG---
TCAACGAGAGATATTGCTCCTCTAATGAATTTCGACTGCCTTTGCCCAGACAGTTATGTTCGGTCGATCAAGTT
GTTCCCGGATGCGAGTCACCTCATCATAGGCGGCGAATCAAACGCGTTAACCTTATGGGATTTGAACGGTCC
CGGGCGTCGT---
AAAGCAGAATTAACGTTTGAAGCCCCTGCGTGCTACGCTTTGGCCTTATCACCCAATGGAAAACTTTGTTACAG
CTGTTGCTCCGATGGTTATGTTTCTGTGTGGGATGTGCACAATCAGAGTGTCGTCCATCAGTTCCACGGTCAT
ACAGACGGAACCTCTTGCGTTGAACTGTGTCCTGATGGAAACCGTCTATGGACCGGTGGTTTGGATCACAAAG
TCTGCTGTTGGGATATTCGTGCTCCC ACGTCC CGC

TCTCTCGCCTTCATGGAATTCAAATCCCAAGTTTTCTCCTTGGGGCTGACCACTAATTACGGTTCTCCACATGG
GCATGGTTTCGCTGGTCGACGGCAG------
ACTGCTTCGGTTTCCCCTCGATCAGGCGATGGGGACTCAGCCTCTAGCACCGGCTTG-----=======--
ATGCGTGACTCATCG------ AGTCCCCAGTCT---
GTCAGTGGCGGCGGGGGTGTCGGAAGCAGGGGTGGTTCGGGTGTTGGCAGTTGGTTAGCTGTGGGTCTTGA
GTCATCCGAGGTCGAAGTGGTTGCAATCGGTCCTGATGGGTTCGCCGTCAGCAGT

CAACACTTCCGATTAACACACCACGAGAGTTGTGTTTTAGCCCTCCGATTCGCCCACCATGGTGATTGGTTCC
TAACTACAGGCAAAGATCATCAGGTGAACGCTTGGCGTACACCGTATGGTGCTTGTCTCCTAGAGACCAAAGA
AGCTGCATCGGTCCTCACGTGTGACATTTCACCGGACGACAAATTCGTTGTGACTGGGTCTGGTGATAAACGC
GCCAACCTGTACGAGGTGATTTTT------=-------= GCCTCCTCCTCTTCTAATAACTCGTCTNNN

MSALSGTPPSSLQTGLHGLNMSHGGSGP-
G A e NPSNSLP--GVLPS----

NSADDKQRAQLKSESSSSYPT----------
TSSAPAVGSGGSGG-GRSSQVSEFSAG-
TRWRGSSKS-S-SGPGAYSFVVLPGGQ-
LRPCAL---
ASAPGAATASGLPKRLQHLASLPHGDVVC
AVTIGACPVGR---
ASAAHFAYTGARGSVKLWDLSAISATNLS
G---M-
STRDIAPLMNFDCLCPDSYVRSIKLFPDAS
HLIIGGESNALTLWDLNGPGRR-
KAELTFEAPACYALALSPNGKLCYSCCSD
GYVSVWDVHNQSVVHQFHGHTDGTSCVE
LCPDGNRLWTGGLDHKVCCWDIRAP-------

SLAFMEFKSQVFSLGLTTNYGSPHGHGFA
GRRQ--TASVSPRSGDGDSASSTGL-----
MRDSS--SPQS-
VSGGGGVGSRGGSGVGSWLAVGLESSEV
EVVAIGPDGFAVSS-------------

QHFRLTHHESCVLALRFAHHGDWFLTTGK
DHQVNAWRTPYGACLLETKEAASVLTCDI
SPDDKFVVTGSGDKRANLYEVIF-----

ASSSSNNSS?
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Crassostrea gigas

0i|405962653
gb|EKC28310.
1| Transducin-
like enhancer
protein 4
[Crassostrea

gigas]

ATGTATCCA------------

AACAGGCACCCGGCTCCACATCAGCCAAGCCAGCCTTTTAAGTTCACTGTTGCTGAATCGTGTGATAGAATCA
AAGAAGAATTCAGTTTTCTTCAAGCACAGTACCACACTTTAAAAATGGAGTGTGAAAAATTAGCCCAAGAGAAA
ACAGAAATGCAAAGACACTATGTCATGTACTATGAGATGTCCTACGGTCTCAATGTTGAAATGCACAAACAG----

CATCAGCAGCAGGTTGCAGCAGCAGTGGAGCGTGCAAAACAAGTCACCATGACAGAGCTCAACCAGATCATT
GGG
ATGCAGGCAGGGCAGCACTTA
GCGGGTCATGGACACGGTGCC CCACCC
CCAGGACTACAACCCCCA------------ CTACCTGTCTCCAGCGCTGCT
AGTCTTCTG---GCTCTCCAGGGG------
GGCGCCCTAGGGCCCTCCCATCTCCTCCCCAAGGAAGATAAAGATGACAAACACAACAGATCTTCAGCTTCAC
CC AGC
GAAAGGGAAAGAGAGAGGGAAAAGTTTGAACACAAATTCAGTGAAAAATAC---
GCCAGTCGTAGCAGAACTCCCGAAGTCAATGAA--------- TCA-----mmm- AAGAAGAGAAGAGTGGAGGAGAAG----
--GAATTTAACCACCGAAATCTATTCCAAGGGGATCCTCAT------------
GCCAACCCCGCCCACGCAGCTCATATACGACCAGCCCTGGGG

TTCCCCATGCCACCCCACCCC---

MYP-—
NRHPAPHQPSQPFKFTVAESCDRIKEEFS
FLQAQYHTLKMECEKLAQEKTEMQRHYV
MYYEMSYGLNVEMHKQ---ncnmemmrmemmemenmemes
-------- HQQQVAAAVERAKQVTMTELNQIIG-

Vo) :YcTo)x | I———— AGHGHGA---PP-
-------- FPMPPHP-PGLQPP----LPVSSAA------
------------ SLL-ALQG--

—————— S-------EREREREKFEHKFSEKY-
ASRSRTPEVNE---S----KKRRVEEK--
EFNHRNLFQGDPH----ANPAHAAHIRPALG-
NSA-
GGKPAYSFHVSVDGQ-MQPVPF---P--
PDALIGPGIPRHARQINTLNHGEVVCAVTI--

---------------------- AATTCTGCA---GGAGGAAAACCTGCCTACTCGTTCCATGTCAGCGTAGACGGCCAG---
ATGCAGCCCGTGCCCTTT--------- CCT------
CCGGATGCTCTGATTGGACCAGGAATTCCTCGCCATGCGCGGCAGATAAACACCCTGAACCACGGGGAAGTG
GTGTGCGCCGTCACCATC
CCCACAAGACACGTCTACACTGGAGGAAAGGGGTGTGTTAAAGTGTGGGACATCAGCCAGCCC-----mmmmmmmm-
GGAAAC--------- AAG---AGT--------m----=
CCCATATCTCAGCTAGATTGTCTGCAAAGAGACAACTACATCCGATCAATCAAGTTACTTCAGGATGGGCGGA
CCCTCATAGTGGGAGGAGAAGCCAGCACTCTATCAATATGGGATCTTGCTGCGCCCACTCCGCGCATTAAAG
CAGAACTGACTTCAAGTGCTCCTGCGTGTTACGCTCTGGCGATCAGCCCAGACTCCAAAGTATGCTTCAGCTG
TTGCAGTGACGGAAACATCGCCGTCTGGGACCTTCACAATCAGACTCTGGTACGACAATTCCAGGGGCACAC
AGATGGCGCCAGTTGTATTGACATCTCGCCTGATGGCACCAAATTGTGGACCGGTGGTCTGGACAACACGGT
CCGCTCTTGGGATCTCAGA GAGGGAAGA--------=--==-----
CAGTTGAAGCAACACGACTTCAGTTCTCAGATCTTCTCCCTTGGCTACTGTCCAACC

GGCGAA--------mmmmmmmmoeee TGGCTAGCTGTAGGAATGGAGAGCAGTAATGTGGAGGTA

CTCCAC---memmn
R VcT07-Yc1 1-V-\c]elo] c R —
GACAAGTACCAGCTCCACCTCCACGAGAGCTGTGTCCTCTCCCTCAAGTTCGCCTACTGCGGCAAGTGGTTC
GTCAGCACTGGCAAGGACAACCTCCTGAATGCCTGGAGGACTCCATACGGAGCCAGCATATTCCAGTCTAAA
GAATCATCCTCAGTCTTGAGCTGCGACATTTCAACAGATGACAAATACATTGTCACTGGATCCGGCGACAAGA
AAGCCACATTATACGAAGTCATCTTT NNN

PTRHVYTGGKGCVKVWDISQP-----
GN---K-S-----
PISQLDCLQRDNYIRSIKLLQDGRTLIVGGE
ASTLSIWDLAAPTPRIKAELTSSAPACYALA
ISPDSKVCFSCCSDGNIAVWDLHNQTLVR
QFQGHTDGASCIDISPDGTKLWTGGLDNT
VRSWDLR-----=-=-m-=---- EGR------
QLKQHDFSSQIFSLGYCPT------=-=mnmmmmmmmee-

WLAVGMESSNVEV

DKYQLHLHESCVLSLKFAYCGKWFVSTGK
DNLLNAWRTPYGASIFQSKESSSVLSCDIS
TDDKYIVTGSGDKKATLYEVIF-----?---------
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Echinococcus granulosus

0i|674567992|
emb|CDS1710
6.1| groucho
protein
[Echinococcus

granulosus]

ATGTATCCT------------
AGCAGGCCTCCTGTGCCCTCGGGGCCAGGCCAGTCCTATAAATTTACAGTTGTCGAGACCTGTGAACGCATC
AAGGATGAATTTAACTTCGTTCAGCAGCAGTGTCATCAACTTCAAACTGAGCGAGAGAAGCTCCTGAGTGAGC
GCGTTGATATGCAGCGCATATGCGTTGTCTACTATGAAATGGCCAATGGATTAAACCTAGAAATGCATCGGCA
GATGGAAATCTCAAAACGTCTCAACGCAATTCTCAATCAAGTCATTCCTTTTCTCGCCACTGAG-------==============

MYP-—
SRPPVPSGPGQSYKFTVVETCERIKDEFN

FVQQQCHQLQTEREKLLSERVDMQRICVV
YYEMANGLNLEMHRQMEISKRLNAILNQVI
PFLATE

GCTCAAATGGAAGACTCAAAGTTAGCCAAATTTGCGAATGGTGGAAATATGGGACTGTCCAATGATCAGCTAG
AAATTTATAAACAAATCCAAGCCCACCAGATTTCGTCAGCAGGTAGTCCCACGTCCTCCCTTCCCGGAAGTTC

AQMEDSKLAKFANGGNMGLSNDQLEIYKQ
IQAHQISSAGSPTSSLPGSS-SANQAGP-

A-—-TCCGCCAATCAGGCCGGTCCG---CACGGGTCA-~-AACGTCGGCAGTGCTCCT--mmrnmrmmmmemmmmemmmennae HGS-NVGSAP-------—-ATGAAFP--GSTPG----

GCTACGGGTGCAGCATTTCCT-----GGGTCTACCCCAGG T------------ CTACTTCCGTCCACTGCACCC----mmmemmemen (IS 7/ —— GLQNAFIN--G-------
GGACTGCAAAATGCATTCATCAAT-----GGG LMSAAGG A

CTAATGTCTGCTGCTGGTGGT GCC —-MMPPPGTAGLPLGSGGV--

CGTGACATTAAGGACTATTCAAGTGAAGATAAACAGCGAGTGCAGCTGCCTAGTTCCATGGGAAGCAACTATC
CGACA ACGAACAGTGCCCCCGCAGTCGGAACT----=-====mmmmmmmmmmmmam
CCGCACAATAGATCAACTTTCTCCGAAAATCGGTCAAAGTATGGTGGAAAAGGCCACTCTTCTTCCTGTTCTG
GTCCGGGGACCTATTCGTACGTGGTACTTCCAGGCGGTGGAGGCACACGCCCTTGCGCGCTA---------
GCGTCGGCACCCGAAGCAACATCGAATCCCAACCTACCGCGGCGTCTACAGCATTTAGCCAGTTTACCGCAC
GGTGAAGTGGTCTGTGCAGTGACTATCGCTCCCGCGCCCTCTGGTCGGGGTTCCTCACCCACCCCA---
CATTTCGCCTACACTGGTGGCCGCGGTTGTGTTAAGCTCTGGGACCTTGACGCCATT--------------- GCTGGC--—---

TCCTCTTCCTCTAGAGATGTCGTCGCCCTCGCCTCCTTTGACTGTCTTCGTCCCGAAAGCTATGTTCGCTCTAT
CAAGCTTTTCCCGGATTGCTCCACCCTTTTGATTGGAGGCGAATCGAGTTGCCTAACGATTTGGGATTTGAAC
GGCCCCGGTCGACGG---
AAAGCGGACCTCACTTTTGACGCGCCCGCCTGTTATGCACTCGCACTCTCCCCCGACTGCAAGCTTTGTTATA
GTTGCTGTTCCGATGGTCAAGTTGCGATATGGGATATCCACAACCAGAGCGTCGTCCAACAGTTCCACGCGC
ACGCTGATGGCGCTTCCTGCATCGAATTAGTGGGACAGGGCACTCGACTTTGGACCGGTGGCCTTGACAACA
AGGTTCGCTGCTGGGACATCCGCGGCACT TCATCC AGT
AGGCTCCACCACGTCGAGTTCAAGTCGCAGGTCTTCTCATTGGGTCTCTCCCCCGTCTACGGCATGCAC--------
---------- GGTCGTCGGCCCAGCCTAGCAGCAGCGGCGTCTCCTATGGGAGCAGAA
--------- GACGCACCT------TCCTCCGAATCGCTCTTCTATGGC TCGCAA
TGGCTAGCTGTCGGCCTCGAGTCCTCAGAGGTCGAAGTCGTTGCCATTGGTCCCGACGGTCCGCCATCCTCC
GCT CCCCCGTCCACCATCAGTAGTAGTGGTACTCCT-----=-======mmmm-=-
CCCAACTCCACTCTTCTCAAAACACCTGCCAGTCCA---
CAAACTACAAGTGCAGCTGTTCCCAGTCCTCAGGCTCCATCCTAC------------
GACCAACACTTCCGCCTGACACGCCACGAAAGCTGCGTCCTCGCTCTCCGCTTCGCGCACCATGCCGACTGG
TTCATCACCACCGGCAAGGACCACCAGGTGAACGCCTGGAGGACTCCCTATGGAGCTTGTCTCCTCGAGACC
AAAGAAGCCGCCTCTGTGCTGACTTGTGACATCTCGCCGGACGACAAGTTTGTGGTGACGGGTTCGGGTGAC

RDIKDYSSEDKQRVQLPSSMGSNYPT------
- TNSAPAVGT-----
PHNRSTFSENRSKYGGKGHSSSCSGPGT
YSYVVLPGGGGTRPCAL---
ASAPEATSNPNLPRRLQHLASLPHGEVVC
AVTIAPAPSGRGSSPTP-
HFAYTGGRGCVKLWDLDAI-----AG---
SSSSRDVVALASFDCLRPESYVRSIKLFPD
CSTLLIGGESSCLTIWDLNGPGRR-
KADLTFDAPACYALALSPDCKLCYSCCSD
GQVAIWDIHNQSVVQQFHAHADGASCIEL
VGQGTRLWTGGLDNKVRCWDIRGT-------
S S S
RLHHVEFKSQVFSLGLSPVYGMH------
GRRPSLAAAASPMGAE------------eo DAP--
SSESLFYG-----SQ-------
WLAVGLESSEVEVVAIGPDGPPSSA---------
~PPSTISSSGTP-----PNSTLLKTPASP-
QTTSAAVPSPQAPSY----
DQHFRLTRHESCVLALRFAHHADWFITTG
KDHQVNAWRTPYGACLLETKEAASVLTCD
ISPDDKFVVTGSGDKRANLYEIIYGAGSVA
ssasnvssH 212



Echinococcus multilocularis

0i|674571713)
emb|CDS4213
1.1] groucho
protein
[Echinococcus

multilocularis]

ATGTATCCT------------
AGCAGGCCTCCTGTGCCCTCGGGGCCAGGCCAGTCCTATAAATTTACAGTTGTCGAGACCTGTGAACGCATC
AAGGATGAATTTAACTTCGTCCAGCAGCAGTGTCATCAACTTCAAACTGAGCGAGAGAAGCTCCTGAGTGAGC
GCGTTGATATGCAGCGCATATGTGTTGTCTACTATGAAATGGCCAATGGATTAAACCTAGAAATGCATCGGCA
GATGGAAATCTCAAAACGTCTCAACGCAATTCTCAATCAAGTTATTCCTTTTCTCGCCACTGAG-----=-===============

GCTCAAATGGAAGACTCAAAGTTAGCCAAATTTGCGAATGGTGGAAATATGGGACTGTCCAATGATCAGCTAG
AAATTTACAAACAAATCCAAGCCCACCAGATGTCGTCAGCAGGTAGTCCCACGTCCTCCCTTCCCGGAAGTTC

MYP-—
SRPPVPSGPGQSYKFTVVETCERIKDEFN

FVQQQCHQLQTEREKLLSERVDMQRICVV
YYEMANGLNLEMHRQMEISKRLNAILNQVI
PFLATE

AQMEDSKLAKFANGGNMGLSNDQLEIYKQ
IQAHQMSSAGSPTSSLPGSS-SANQAGP-

A---TCCGCCAATCAGGCCGGTCCG---CACGGGTCA---AACGTTGGCAGTGCTCCT-----======mmmmmmmmmmmmmmam HGS-NVGSAP ATGAAFP--GSTPG----

GCTACGGGTGCAGCATTTCCG------ GGGTCTACCCCAGGT------------ CTACTTCCGTCCACCGCACCC-------------- LLPSTAP-------m-mmnmeeo GLQNAFIN--G--------
GGACTGCAAAATGCATTCATCAAT------ GGA LMSAAGG A

TTAATGTCTGCTGCTGGTGGT GCC ---MMPPPGTAGLPLGSGGV--

CGTGACATTAAGGACTATTCAAGTGAAGATAAACAGCGAGTGCAGCTGCCTAGTTCCATGGGAAGCAACTATC
CGACA ACGAACAGTGCCCCCGCGGTCGGAACT----m===mmmmmmmmmmmmmee
CCGCACAATAGATCAACTTTCTCCGAAAATCGGTCAAAATATGGTGGAAAAGGCCACTCTTCTTCCTGTTCTGG
TCCGGGGACCTATTCGTACGTGGTACTTCCAGGCGGTGGAGGCACACGCCCTTGCGCGCTA---------
GCGTCGGCACCCGAAGCAACATCGAATCCCAACCTACCGCGGCGTCTACAGCATTTAGCCAGTTTACCGCAC
GGTGAAGTGGTCTGTGCAGTGACTATCGCTCCCGCGCCCTCTGGTCGGGGTTCCTCACCCACCCCA---
CATTTCGCCTACACTGGTGGCCGCGGTTGTGTTAAGCTCTGGGACCTTGACGCCATT-----=--=--=--- GCTGGC-----

TCCTCTTCCTCTAGAGATGTCGTCGCCCTCGCCTCCTTTGACTGTCTTCGTCCCGAAAGCTATGTTCGCTCTAT
CAAGCTTTTCCCAGATTGCTCCACCCTTTTGATTGGAGGCGAATCGAGTTGCCTAACGATTTGGGATTTGAAC
GGCCCCGGTCGACGG---
AAAGCGGACCTCACTTTTGACGCGCCCGCCTGTTATGCACTCGCACTCTCCCCCGACTGCAAGCTTTGCTATA
GTTGCTGTTCCGATGGTCAAGTTGCGATATGGGATATCCACAACCAGAGCGTCGTCCAACAGTTCCACGCGC
ACGCTGATGGCGCTTCCTGCATCGAATTAGTGGGACAGGGCACTCGACTTTGGACCGGTGGCCTTGACAACA
AGGTTCGCTGCTGGGACATCCGCGGCACT TCATCC AGT
AGACTCCACCACGTCGAGTTCAAGTCGCAGGTCTTCTCATTGGGTCTCTCCCCCGTCTACGGCATGCAC--------

-------- GACGCACCT----~-TCCTCCGAATCGCTCTTCTATGGC - -r-----TCGCAA=-mmemememememenens
TGGCTAGCTGTCGGCCTCGAGTCCTCAGAGGTCGAAGTCGTTGCCATTGGTCCCGACGGTCCGCCATCCTCC
GCT CCCCCGTCCACCATCAGTAGTAGTGGTACTCCTxmrmmrmemememcncncas

CCCAACTCCACTCTTCTTAAAACACCTGCCAGTCCA---
CAAACTACAAGTGCAGCTGTTCCCAGTCCTCAGGCTCCATCCTAC------------
GATCAACACTTCCGCCTGACACGCCACGAAAGCTGCGTTCTCGCTCTCCGCTTCGCGCACCATGCCGACTGG
TTCATCACCACCGGCAAAGACCACCAGGTGAACGCCTGGAGGACTCCCTATGGAGCCTGTCTCCTCGAGACC
AAAGAAGCCGCCTCTGTGCTGACTTGTGACATCTCGCCGGACGACAAGTTTGTGGTGACGGGTTCGGGTGAC

RDIKDYSSEDKQRVQLPSSMGSNYPT------
- TNSAPAVGT-----
PHNRSTFSENRSKYGGKGHSSSCSGPGT
YSYVVLPGGGGTRPCAL---
ASAPEATSNPNLPRRLQHLASLPHGEVVC
AVTIAPAPSGRGSSPTP-
HFAYTGGRGCVKLWDLDAI-----AG---
SSSSRDVVALASFDCLRPESYVRSIKLFPD
CSTLLIGGESSCLTIWDLNGPGRR-
KADLTFDAPACYALALSPDCKLCYSCCSD
GQVAIWDIHNQSVVQQFHAHADGASCIEL
VGQGTRLWTGGLDNKVRCWDIRGT---------
BT S—
RLHHVEFKSQVFSLGLSPVYGMH------
GRRPSLAAAASPMGTE-------enmeoon DAP--
SSESLFYG----SQ-------
WLAVGLESSEVEVVAIGPDGPPSSA---------
--PPSTISSSGTP------PNSTLLKTPASP-
QTTSAAVPSPQAPSY----
DQHFRLTRHESCVLALRFAHHADWFITTG
KDHQVNAWRTPYGACLLETKEAASVLTCD
ISPDDKFVVTGSGDKRANLYEIYGAGSVA
ssasnvssH 213



Helobdella robusta

0i|675883172]
ref|XP_00902
7088.1]
hypothetical
protein
HELRODRAF
T_87650,
partial
[Helobdella

robusta]

TACGCGTTTCAAGTCGTTGGGCCCAAAACT---TTACAACCGATTTGGTTC--------- CAC---——-
CCGGACATGTTAGGGGGTCCGGGTATTCCCCAAGAGATAAAACCCCTCGGTATTTTGCCACAGGGTGAGGTG
GTCTGCGCCATTGCACTA
CCGGTTCAAAATGTTTTCACTGGTGGCAAGGGTTGTGTCAAAGTTTGGGACATAAATTCCGTC------=-==-=---
GGCAAG--------- ICA—ICHE=——————
CACATCCACCAACTCAACTGTCTGTCTTCTGATAGCTACATAAGATCAGTGAAGTTACTGAACGACGGCGTTAC
ACTAATCGTAGGTGGGGAGGCCAATACACTAACTGTCTGGGATCTGGCTGCTCCAACCCCTGTTATAAAAGGA
GAGCTGACATCCGGAGCTCAGGCATGTTACGCAATGGCTGTTTCTCACGACTCGAGACTCTGCTACAGCTGC
TACAGTGACGGCAACGTGGCCATCTGGGATGTACATAATAATGAAATTGTCAAACAATTCCAAGGGCACAGCG
ATGGAGCCAGCTGCATAGACATCTCCCCAGACGGCACCAACATTTGGACCGGCGGCCTAGACAACACGGTTA
AACAGTGGGACATAAGAGGAGTG
GGAGGAGGGGAAGAGAGGGCTGGCTCGGGCGACAACCCCCTACAGAAATACGAGTACATGTCTCAGGTGTT
CTCCCTCGGTGTTTCTCCACTC

GGTGAA
TGGATAGCGATAGGATTGGAATCGGCTGAAATTCGTCTG

GACTCCTACCAGGTCATCCTGCACACCAGTTGCATTCTCACTCTCAAGTACTCGCCAGATGGGCTGTGGTTTA
TATCGGCCGGCAAAGATAATGGTCTGTTTGGCTGGAAGGCTCCCTACGGCATTAACCTCTTCCAGAATAAAGA
GCAAACTTCAATACTCTGCTGCGACATATCAAACGACAACAAGTACATCGTAACTGGCTCTGGGGATAAGAAA

GCCACAGTGTATGAAGTCATCTAC

YAFQVVGPKT-
LQPIWF---H--
PDMLGGPGIPQEIKPLGILPQGEVVCAIAL--

GK---S-S-----
HIHQLNCLSSDSYIRSVKLLNDGVTLIVGGE
ANTLTVWDLAAPTPVIKGELTSGAQACYA
MAVSHDSRLCYSCYSDGNVAIWDVHNNEI
VKQFQGHSDGASCIDISPDGTNIWTGGLD
NTVKQWDIRGV-------------
GGGEERAGSGDNPLQKYEYMSQVFSLGV
SPL

DSYQVILHTSCILTLKYSPDGLWFISAGKDN
GLFGWKAPYGINLFQNKEQTSILCCDISND
NKYIVTGSGDKKATVYEVIY--------mmmem

214



Hymenolepis microstoma

0i|674593226)
emb|CDS2798
5.1| groucho
protein
[Hymenolepis

microstoma]

ATGTATCCT------------
AATCGGCCTCCGGTGCCTTCTGGGCCCGTTCAACCTTATAAGTTTACGGTTCTTGAAACTTGTGATCGTATTAA
AGAAGAATTCAATTATGTTCAACAGCAATGCCATCAGCTTCAAGCTGAAAGGGAAAAACTAATGAGCGAGCGT

GTTGATATGCAACGGATATGTGTAGTATATTACGAAATGGCAAATGGATTGAACTTGGAAATGCATCGTCAAAT
GGAAATTTCAAAACGTCTTAATGCCATTCTCAATCAAGTCATTCCTTTTCTAGCTGCTGAG

CATCAGTCGCAAGTCGCGTCTGCAATTGACAGAGCCAAACAGGTTACCATGCAGGAACTGAATTCAGTTCTAA
CA
GCTCAGATGGAAGATACGAAACTTTCAAAATTTGCCAATGGTGGAAATATGGGAATTTCAAATGATCAATTAGA

MYP-—
NRPPVPSGPVQPYKFTVLETCDRIKEEFNY
VQQQCHQLQAEREKLMSERVDMQRICVV
YYEMANGLNLEMHRQMEISKRLNAILNQVI

AQMEDTKLSKFANGGNMGISNDQLEIYKQ
MQAHQ---GGSPTAGLPGAS-AGNQSSP-

GATTTATAAGCAAATGCAAGCCCATCAG------- GGTGGTAGTCCCACAGCAGGCTTGCCTGGAGCATCG--- HGN-N---PT---mm-- ASSSAFP--G----n--
GCAGGAAATCAGAGTAGCCCC---CATGGAAAT---AAT - (07 0{07-Y o3 CHN N —— (=YX ¥y - S—— GLQSAFLN--G-------
GCATCATCGTCAGCTTTCCCT-----GGCrmrmrmemmrmrmemmnnenns TTACCCGCTAGTATGACAGCG LMSAAGG G
------------------------- GGACTTCAAAGCGCATTTTTAAAT----GGA ~-~-MMPPPGSAGLPLGN-----
TTAATGTCTGCTGCTGGTGGT GGT RDIKDYSNDDKQR-QMSNSMGSNYPT------

CGAGATATCAAGGATTATTCAAATGATGACAAGCAGCGT---
CAAATGTCTAACTCAATGGGGAGCAATTATCCCACC
ACAAACAGCGCTCCCGCTTTTGGTTCC-----m=mmmmmmmmmmmmeee-
CCGCAAAATCGATCTACTTTCCCTGAAAATCGGTCCAAGTATAAGGGACAG------------ CCG---
TCTGGCCCTGGCGCATACTCTTCTGTGGTTTTACCAAACGGAGCAGGAACTCGTTCTTGTGTTCTT---------
GCAGCTGCGCCAGAAGCCATTTCAGACCCCAGTTTACCACGTCGCCTGCAGCATGTTGCTAGTCTACCTCATG

GAGAGGTAGTTTGTGCTGTTACTATCGCCCCAGCACCTGCAGGCCAT--xwm-mx AGTTCACCA--
CACTTTGCTTACACCGGTGGACGCGGATGTGTCAAGCTGTGGGATCTTGATACTATC -mrmrmemmenn ACTTCC------
~-TCC---

ACAGCTAAAGATGTCATTGCACTGGCGTCCTTTGATTGTCTCCGTCCGGAGAGCTATGTGCGATCTATCAAAC
TTTTCCCGGACTGTTCCACACTTCTCATTGGAGGTGAATCGAGCTGCCTCTCAATCTGGGATTTGAATGGATCT
GGAAGGAGA---
AAGAAGGATCTGACTTTTGACGCCCCTGCTTGCTATGCGCTAGCCCTTTCGCCTGACTGCAGATTCTGTTATA
GTTGCTGTTCTGATGGACAGGTGGCAATTTGGGATATTCACAATCAGAATATTGTTCATCAGTTCCATGCACAT
GAAGACGGTGCTTCTTGCATCCAGTTGGCCGCACAAGGCACTCGACTCTGGACGGGTGGACTTGATAATAAA
GTTCGCTGCTGGGATATTCGTGGAACG TCCTCG AGC
GAACTGCATTGTGTAGAATTTAAGTCTCAAGTCTTCTCTCTTGGATTATCTCCGATCTTCGGGTCACAC-----------
------- GGTCGGCGGGCCAGTATTGCG---GCCATATCTCCTACTAGGGGTGAT
-GAAGGTTCC------ TCCATAGATGCTGCGTTCCAAGGC ACTCAG
TGGCTTGCAGTCGGTCTGGAGTCTTCTGAAGTTGAAGTTGTGGCCATTGGTCCTGATGGCCCAGCTTCACCTA
CG AATTCCGTAAGCAACAACGGCGCTGGAAACTCG TCC
TTAACCGGAAGTCCATCACAC AGCCCCGTTGTTAACACTTAT------------
GATAACCATTTCCGTCTCACTCGACACGACAGTTGTGTTCTAGCTCTGCGCTTCGCCCATCAAGCGGACTGGT

- TNSAPAFGS-------
PQNRSTFPENRSKYKGQ----P-
SGPGAYSSVVLPNGAGTRSCVL---
AAAPEAISDPSLPRRLQHVASLPHGEVVCA
VTIAPAPAGH---SSP-
HFAYTGGRGCVKLWDLDTI-----TS---S-
TAKDVIALASFDCLRPESYVRSIKLFPDCST
LLIGGESSCLSIWDLNGSGRR-
KKDLTFDAPACYALALSPDCRFCYSCCSD
GQVAIWDIHNQNIVHQFHAHEDGASCIQLA
AQGTRLWTGGLDNKVRCWDIRGT---------
B S—
ELHCVEFKSQVFSLGLSPIFGSH------
GRRASIA-AISPTRGD------------- EGS--
SIDAAFQG-----TQ------
WLAVGLESSEVEVVAIGPDGPASPT---------
~-NSVSNNGAGNS------S----LTGSPSH-------
~-SPVVNTY----
DNHFRLTRHDSCVLALRFAHQADWFLTTG
KDHQVNAWKTPYGANLLDTREAASVLTCD
ISPDDKFVVTGSGRRANLYEIIYGEGSWVS
TG--SSH



Lottia gigantea

0i[556105939|
gb|ES094591.
1| hypothetical
protein
LOTGIDRAFT
_206444
[Lottia

gigantea]

ATGTACCCT------------
AACCGTCACCCTGGACCACACCAACCAGGCCAGCCTATAAAATTTACAGTATCAGAATCATGTGATCGTATTAA
AGAAGAATTCAGTTTTCTCCAAGCCCAGTATCACAATTTAAAAATGGAGTGTGAAAAACTGGCACAGGAGAAAA
CTGAAATGCAGAGACACTACGTCATGTATTATGAAATGTCATATGGATTAAATGTTGAAATGCATAAACAGACT

GAAATAGCCAAGAGATTAAATGCCATATGTGCTCAAGTTATCCCATTTTTATCCCAAGAG

GT
CAGATGCAAGCACAGCATTTA CCA—-CATGCACAT---GCToeeeev-
(f07.Yo{ ol o ATACCTATGACACCTCATCCT---GCAGGATTACCTCCCCCT----mmnmnm-

GGTGGTCTCTCGTCAGTACCTGGTGGATCAGGATTATTATCATTGCCTCATGGATCATTTCCAACACATCCTCA
CAGTCTCAGT--GCATTGAAAGAT------ GGA
ATTAGAAGATCAGCATCTCCA GCT

GAAAGAGAA------m-mmrmemmemes

MYP-—
NRHPGPHQPGQPIKFTVSESCDRIKEEFSF
LQAQYHNLKMECEKLAQEKTEMQRHYVM
YYEMSYGLNVEMHKQTEIAKRLNAICAQVI
PFLSQE-----------
HQQQVAAAVERAKQVTMQELNAVIG--------
QMQAQHL-----
--------------- P-HAH-A---PP------—-|PMTPHP-
AGLPPP----
GGLSSVPGGSGLLSLPHGSFPTHPHSLS-
T E——— IRRSASP--------mo- A-
—-KF-RPRSRSPDVRN---
SGEPPKKRRQDEK--VQRHPSMPGGGGY--
—-DGPSQHEHMRPALG
-NIP-GGKPAYSFHVSGDGQ-IQPVPF---P--
PDALIGPGIPRHARQINTLNHGEVVCAVTV-

GATGGACCCTCCCAGCATGAACACATGAGACCCGCACTTGGC
--------------------- AACATTCCA---GGGGGCAAACCTGCATATTCTTTTCATGTGAGTGGTGATGGACAA---
ATACAGCCAGTTCCTTTT--------- CCA------
CCAGATGCTTTGATTGGTCCAGGAATTCCAAGACATGCTCGTCAAATTAATACTTTAAATCATGGGGAGGTTGT
TTGTGCAGTGACAGTT

CCTGTTTCTCAACTTGATTGTTTACAAAGAGACAACTATATCAGATCAATAAAATTATTACAAGATGGTCGAACA
TTAATCGTTGGTGGAGAAGCCAGTACATTATCAATATGGGATTTAGCAGCTCCAACCCCCAGAATAAAAGCAG
AATTAACATCGAGTGCTCCAGCTTGTTATGCTCTAGCTTTAAGTCCTGATAATAAAGTGTGTTTTAGTTGTTGTA
GTGATGGTAATATAGCTGTATGGGATTTACACAATCAAACTTTAGTCAGACAATTTCAAGGGCATACAGATGGA
GCTAGTTGTATTGATATATCACCTGATGGTAGTAAATTATGGACTGGAGGTTTAGATAATACAGTCAGATCCTG
GGATTTAAGA GAGGGGAGA------=====mmm--
CAACTCCAGCAACATGATTTTACTTCTCAGATATTTTCACTAGGATATTGTCCTACT

GGTGAC-----------m-mm-mm--- TGGCTAGCTGTAGGTATGGAGAGCAGTAATGTGGAAGTT

TTACAT--------mm--

BOTCC G | S —
GACAAATATCAACTCCATTTACATGAAAGTTGTGTTCTTTCTCTTAAATTTGCATATTGTGGTAAATGGTTTGTG

AGTACAGGAAAAGATAATTTACTCAATGCCTGGAGAACTCCATATGGTGCCAGCATCTTTCAGTCTAAAGAATC
ATCGTCAGTGTTAAGTTGTGATATATCAGGAGATGATAAATATATTGTTACTGGATCAGGAGATAAAAAAGCAA

CATTATATGAAGTTATATTT NNN

PTRHVYTGGKGCVKVWDISQP-----
GN---K-S----
PVSQLDCLQRDNYIRSIKLLQDGRTLIVGG
EASTLSIWDLAAPTPRIKAELTSSAPACYAL
ALSPDNKVCFSCCSDGNIAVWDLHNQTLV
RQFQGHTDGASCIDISPDGSKLWTGGLDN
TVRSWDLR---s-memememenen EGR------
QLQQHDFTSQIFSLGYCPT--memmmrmemmmeneas

WLAVGMESSNVEV
DKYQLHLHESCVLSLKFAYCGKWFVSTGK

DNLLNAWRTPYGASIFQSKESSSVLSCDIS
GDDKYIVTGSGDKKATLYEVIF-----?---------

216




Mesocestoides corti*

MCOS_00002
53001-mRNA-
1

GTGCCTTCTGGGCCAGGTCCGTCCTATAAGTTTACTGTTGTTGAGACCTGTGAGCGCATTAAAGATGAATTTAA
CTACGTCCAGCAACAATGTCATCAACTTCAAACTGAGCGTGAGAAACTTCTCAGTGAACGCGTTGATATGCAA

CGCATTTGTGTTGTTTATTATGAAATGGCTAATGGGCTCAACCTAGAGATGCACCGTCAAATGGAGATTGCAAA
ACGCCTCAACGCTATTTTGACGCAAGTTATCCCCTTTCTTGCTCAAGAG
CACCAATCCCAGGTTGCATCAGCGATCGAGCGAGCGAAGCAGGTGACAATGCAAGAATTAAACTCTGTTCTC
GCG
GCACAGATGGAAGACTCAAAGTTATCCAAATTTGCCAATGGTGGGAGCATGGGGTTATCTAATGACCAGCTGG
AAATTTATAAGCAAATTCAAGCTCATCAAATGTCGTCTACTGGAAGTCCAGCAACATCACTTCCTGGTGGTTCG-

VPSGPGPSYKFTVVETCERIKDEFNYVQQ
QCHQLQTEREKLLSERVDMQRICVVYYEM
ANGLNLEMHRQMEIAKRLNAILTQVIPFLA

AQMEDSKLSKFANGGSMGLSNDQLEIYKQ
IQAHQMSSTGSPATSLPGGS-SSNQTGS-

--TCTAGCAACCAAACGGGCTCT---CATGGATCT---AATATCGGCAACACCCCA HGS-NIGNTP--------- VSSATFP--GSNPN----

GTATCAAGTGCTACATTTCCT------ GGATCTAATCCAAAC------------ ATGATCCCGTCCAATCCATCG------=-====---- MIPSNPS---------=--=----- SLPAAFLN--G--------
TCTTTGCCAGCAGCTTTTCTTAAT------ GGA LMSAAGG V

TTAATGTCGGCTGCAGGTGGT GTT ---MMPPPGSTGIPLSGGTG--

CGAGAAATTAAGGATTATTCATCTGATGATAAACAGCGAGTACAACTGGCCAATTCAATGGGTAGCAGCTATCC
GACC ACAAATAGTGCTCCTGCTGTCGGAACT-------=-=mmmmmmmmmmeem
GCACTTAACCGACCTCCCCAAAGTGAAAGCCGTTCGAGGTACGGCGGAAAAAGCAGCCTGTCATCA---
TCAGGTCCGGGTGCTTACTCGTATGTCGTCTTACCGGGTGGTTCGGGCACGCGCCCCTGTGCTCTG---------
GCGTCAGCGCCAGAAGCTACCACGAATCCGAGTCTGCCTCGGCGTCTACAGCACCTAGCTAGTCTCCCGCAC

GGTGAAGTCGTCTGTGCTGTGACCATCGGCCCGTCACCAACTGGACGA--------- AGCACCCCA--
CACTTTGCTTACACCGGTGGACGGGGTTGTGTCAAACTTTGGGACTTAGACGTGAT T-rmememememens GCTGGC----
~-TCC---

TCTTCCAGAGATGTTGTTGCACTTGCTTCTTTCGATTGTCTTCGACCTGACAGCTATGTTCGATCAATTAAGCT
CTTCCCTGATGCCTCGGGTCTTGTGATTGGTGGAGAATCAAGTGCTCTTACGATTTGGGATCTGAACGGTCCC
GGTCGACGG---
AAAGCTGACCTCAATTTTGACGCTCCCGCTTGCTACGCTCTTGCTCTTTCCCCTGACTGCAAACTTTGTTACAG
TTGCTGTTCTGACGGTCACGTGGCGGTGTGGGATATCCATAATCAAAGCGTTGTCCAACAATTTCATGCTCAT
GGAGATGGAGCTTCTTGTATTGAATTGGCATCACAAGGGACTAGACTGTGGACTGGTGGGCTCGATAACAAA
GTTCGCTGCTGGGACATTCGTGGTTCC TCCTCT CAC
CGACTTCACCACATTGAATTTAAGTCGCAAGTTTTTTCCCTGGGTCTTTCGCCAATTTGCGGCCTTCGA-----------
------- GGACGCCGTCCTAGTTTTGCTGTGGCCCCATCTCCCGCTGCTTTAGAG
---GACACAGCCAACGGCTCCTCTGACGCCCTCTTCTACGGG ACCCAG
TGGATAGCCGTCGGCCTCGAGTCCTCCGAGGTCGAAGTGGTTGCTATTGGTTCCGACGGCCCTCCTCCC------
CTTATAACTGCGGGCAACCCT CCT
TTAAAACCCTCTTCAAGCCCG---CAGGCCTCC---------------
AGTCCCCAGGGCTCGTCGTCGATAGCGGTCCAGGACCAACATTTCCGGTTGACGCATCATGAGAGCTGCGTC
CTGGCCTTGAGGTTCGCGCATCATGCTGATTGGTTCATTACAACTGGAAAGGACCACCAAGTGAACGCCTGG
AGAACGCCTTACGGAGCTTGCCTGCTTGAGACAAAAGAAGCGGCCTCAGTGCTGACTTGCGACATCTCGCCG

REIKDYSSDDKQRVQLANSMGSSYPT------
----TNSAPAVGT--------
ALNRPPQSESRSRYGGKSSLSS-
SGPGAYSYVVLPGGSGTRPCAL---
ASAPEATTNPSLPRRLQHLASLPHGEVVC
AVTIGPSPTGR---STP-
HFAYTGGRGCVKLWDLDVI-----AG---S-
SSRDVVALASFDCLRPDSYVRSIKLFPDAS
GLVIGGESSALTIWDLNGPGRR-
KADLNFDAPACYALALSPDCKLCYSCCSD
GHVAVWDIHNQSVVQQFHAHGDGASCIEL
ASQGTRLWTGGLDNKVRCWDIRGS---------
----SS---H------
RLHHIEFKSQVFSLGLSPICGLR------
GRRPSFAVAPSPAALE----------------
DTANGSSDALFYG-----TQ-------
WIAVGLESSEVEVVAIGSDGPPP--------------
---LITAGNP------- P----LKPSSSP-QAS-----
SPQGSSSIAVQDQHFRLTHHESCVLALRF
AHHADWFITTGKDHQVNAWRTPYGACLLE
TKEAASVLTCDISPDDKFVVTGSGDKRANL
YEVIYGAGSVAS%ZVSSH



Opisthorchis viverrini

0i[684402996|
ref|XP_00917
3655.1]
hypothetical
protein
T265_09350
[Opisthorchis

viverrini]

CTCTGGCCTGAGTATGTTTTCAAACAGGCCACCGGGCCGTCG-----=-====-===
TACAAATTCACAGTTTTGGAGACATGTGATAGAATCAAAGAAGAATTTAATTATTTGCAGCAGCAAAATCATTCA
TTGCATATTGAACGTGAGAAGCTTGTTAGCGAGAGAACCGATATGCAACGGATTTGCGTGATGTACTATGAGA
TGGCAAACGGCCTTAATTTAGAGATGCACAGACAGATGGAAATTGCCAAGCGTCTCAGTGCAATCTTGACTCA
AGTTGTGCCATTCCTTTCACAAGAAGTGAGTTCATGTTTGATCATTCAATACCGTCAGCAGCACCAAACACAAG
TCCTTTCGGCCATCGAGAGAGCAAAGCAGGTGACAATGCAAGAATTGAACTCAGTACTAGCG

LWPEYVFKQATGPS-——-
YKFTVLETCDRIKEEFNYLQQQNHSLHIER
EKLVSERTDMQRICVMYYEMANGLNLEMH
RQMEIAKRLSAILTQVVPFLSQEVSSCLIIQ
YRQQHQTQVLSAIERAKQVTMQELNSVLA-

GCTCAAATCGAGGATGCTAAGTCTTCGAAATTCTTTAATGGCAGTAACTCAAATCTGGTCGCTGAGCAATTAGA
AGCATACAAG---
ATGTCTGCTTTATCGGGCACTCCTCCCTCAAGCCTCCAAACGGGATTACATGGTCTGAACATGTCTCATGGTG
GCAGTGGCCCA---AGCTACAGC---GCC--------- GCCACC------=-=-mmmmemeommeeee AATCCATCTAATTCCCTTCCA------
GGTGTCCTCCCTTCT------------ ATCTCCCCACCAAACAACCCG
GCTATGTCCGCAGCCCTTTTAAAT------ GGA.
CTAATGTCAGCCGCGGGAGCC AATCCGCTTGGTCCTAGTGGCTTT--------------—-
ATGGTACCAACGACGGGTGCGACAAGTCTGAATTTTGGACGG---------------

GAATCAGAGAAA---
AACTCTGCGGATGAGAAACAACGCGCTCAACTGAAGTCCGAAAGTAGTTCCTCGTACCCAACA------=-=m=mmmmmmmem
ACCTCAAGTGCCCCCGCTGTCGGTTCAGGTGGGGGTGGTGGCGGTGGCCGGTCGTCGCAGGTATCTGAATT
TTCGGCTGGT---ACTCGTTGGCGGGGTTCGAGCAAAAGC---TCC---
TCCGGACCCGGTGCTTATTCTTTCGTAGTCCTTCCTGGTGGTCAA---CTCAGGCCTTGTGCGCTA---------
GCGTCCGCTCCAGGTGCTGCAACTGCCTCAGGTTTACCCAAGCGGCTCCAGCACCTCGCTAGTTTGCCACAT
GGAGATGTGGTTTGTGCAGTCACGATCGGAGCATGCCCAGTCGGTCGT---------
GCCTCCGCTGCTCACTTCGCTTACACCGGTGCTCGGGGTAGCGTCAAGCTATGGGACTTGTCAGCGATCAGT
GCAACAAACTTGTCCGGG--------- ATG---
TCAACGAGAGATATCGCTCCCCTAATGAATTTCGACTGCCTTTGCCCAGACAGTTATGTTCGGTCGATCAAGTT
GTTCCCGGATGCGAGTCACCTCATCATAGGCGGCGAATCAAACGCTCTAACCTTATGGGATTTGAACGGCCCT
GGGCGTCGT---
AAAGCCGAATTAACGTTTGAAGCCCCTGCGTGCTACGCGTTGGCCTTATCACCTAATGGAAAACTTTGTTACA
GCTGTTGCTCCGATGGTTATGTTTCTGTGTGGGATGTGCACAATCAAAGTGTCGTTCATCAGTTCCACGGTCA
TACAGACGGAACCTCTTGCGTTGAACTGTGTCCAGATGGAAACCGTCTATGGACCGGTGGTCTGGATCACAAA
GTCTGCTGTTGGGATATTCGTGCTCCC ACGTCC CGC
TCTCTCGCCTTCATGGAATTCAAATCCCAAGTTTTCTCCTTGGGGCTGACCACTAATTACGGTTCTCCACATGG
ACATGGTTTTGCTGGTCGACGGCAG------
ACTGCTTCGGTTTCCCCTCGATCAGGCGATGGGGACTCAGCTTCTAGCACCGGCTTG----===-====-=-
ATGCGTGACTCATCG------ AGTCCTCAGTCT---
GTTAGTGGTGGCGGTGGTGTCGGAAGCAGGGGTGGTTCGGGTGTTGGCAGTTGGTTGGCTGTGGGTCTCGA
ATCATCCGAGGTCGAAGTAGTTGCAATCGGTCCTGATGGGTTTGCCGTCAGTAGT

AQIEDAKSSKFFNGSNSNLVAEQLEAYK-
MSALSGTPPSSLQTGLHGLNMSHGGSGP-
SYS-A---AT---------NPSNSLP--GVLPS----
ISPPNNP----------—- -AMSAALLN--G--------
--LMSAAGA-------------- NPLGPSGF-----
---MVPTTGATSLNFGR-----ESEK-
NSADEKQRAQLKSESSSSYPT----------
TSSAPAVGSGGGGGGGRSSQVSEFSAG-
TRWRGSSKS-S-SGPGAYSFVVLPGGQ-
LRPCAL---
ASAPGAATASGLPKRLQHLASLPHGDVVC
AVTIGACPVGR---
ASAAHFAYTGARGSVKLWDLSAISATNLS
G---M-
STRDIAPLMNFDCLCPDSYVRSIKLFPDAS
HLIIGGESNALTLWDLNGPGRR-
KAELTFEAPACYALALSPNGKLCYSCCSD
GYVSVWDVHNQSVVHQFHGHTDGTSCVE
LCPDGNRLWTGGLDHKVCCWDIRAP-------

SLAFMEFKSQVFSLGLTTNYGSPHGHGFA
GRRQ--TASVSPRSGDGDSASSTGL-----
MRDSS--SPQS-
VSGGGGVGSRGGSGVGSWLAVGLESSEV
EVVAIGPDGFAVSS--------------

QHFRLTHHESCVLALRFAHHGDWFLTTGK
DHQVNAWRTPYMLETKEAASVLTCDI
SPDDKFVVTGSGDKRANLYEVIF-----
ASSSSNNSS-



Schistosoma haematobium

0i[844852349|
ref|XP_01279
5902.1]
Transducin-
like enhancer
protein 3
[Schistosoma

haematobium]

ATGGAAATAGCTAAAAGATTAAGCGCTATCTTGACTCAAGTATTACCATTCCTATCACAAGAG-------===-===mmmmmmmam

CAGCTGTCTGTCATTGGGGGTGCTAACCCAGGCGTT----
--TCCGGTTTACATGCTTCTAATTTGACTTCTAACCATTCTGCGGGC---AGTACATCG---TCC---------
AGCACCCCTGGATCTCTCCAGTCAGGGTCAGCTAACGCACAGACGTCC------------ AGTCTGCTTCCATCT--nnmmen
-—--CTTTCTCCATCTGGTAATCCG TCAGTTTCAGCGGCACTGTTGAAT--

----QLSVIGGANPGV--
SGLHASNLTSNHSAG-STS-S---
STPGSLQSGSANAQTS----SLLPS----
LSPSGNP SVSAALLN--G-------

---GGC TTGATGTCAGCAGCCGGTGCA
GCATCTGTTGGGCCGGGAGCCCTT
ATGTTACAGTCTTCTGGTTCAAGGATATCTCCACTTGGACGT------=-=--=---
GAAGCCGAAAAGTTAATGAGTAATGAAGATAAACAACGCGCTCAGCTTAGTTCCGGTCACAACACTACCTATC
CAACT ACTTCAAGTGCACCTGCAGTCGGCACTGCCAACGCGAATTCT---
GGACGTCCATCTCAGGCGTCTGAGGTCCCAGCTTCA---ACCCGGTGGAAACAATCATCTAAAAATGTTCAG---
TCTGGTCCCGGTGCTTATTCATTCATAGTGTTGCCTAATGGACAA---ACTCGACCGTGTGCATTG---------
GCGTCCGCTCCCGGAGCGACTACTGCTCAGGGATTGCCTCGTCGACTTCAACACCTTGCTAGTTTACCTCATG
GTGACGTCGTTTGTGCTGTCACTTTAGGCCCATGTCCAGTAGGACGT---------
GCTTCTCCCGCCCACTTTGCCTATACTGGTGCTCGAGGCAGCGTCAAGTTATGGGATCTTGCATCGATTAGTG
CTAAC------ TCTGGAACTGCCCCACTT---
GCTAATAGAGATATTACTCCCCTTGCTACTTTTGACTGTTTATGCTACGATAGCTATGTTAGATCTATCAAACTT
TTCCCGGATGTTTCTGGTCTTATAGTTGGTGGTGAATCTAACGCACTCACTGTTTGGGATTTAAATGGTCCAGG
ACGACGT---
AGAGCTGAATTGACATTTGAAGCGCCTGCTTGCTATGCACTTGCACTTTCGCTTGATGGAAAACTGGCCTATA
GTTGCTGCTCCGATGGCCAAGTTGCTGTTTGGGATATACATAATCAGAGTATTGTTCACCAGTTTCATGGACAT
GTTGATGGGACATCATGTGTTGAAATTACTGGAGATGGGAATCGTTTGTGGACAGGTGGTTTAGATCATAAAG

—--CATATGGCCCCAACTCGGCGCCAA------
GCTGAATCAGTCTCTCCAGTTTCGGTTGACGGAGAGTCTACCTCTAGTGGTGGTGCTGGTGCTGGAGGAGGT
ACTCGCGACACAGTT------AGTCCACAGTCGTTCGTCAGTGGA-------mecen
AGCAATAAGTCACTATCAATTGAAAGCTGGTTAGCGGTGGGTTTGGAGTCATCTGAAGTTGAAGTCCTAGCTA
TAGGACCAGATGGACCACCTGTTTCAGCATTCCCTGTTAATTATAATGTACCACGTGAAGAA--------
TCTGGAAGTGGGAGTGGTAATCCT TCCCCAATATCCCAT--CATACTGGA------—

CAACATTTTCGTCTTACTCATCATGAAAGTTGTGTGTTAGCTTTAAGGTTTGCACATCATGCTGACTGGTTCCTT
ACAACAGGTAAAGATCATCAAGTTAATGCTTGGCGAACTCCATATGGTGCCTGTCTTCTTGAAACGAAAGAAG
CGGCGTCAGTTCTAACATGTGACATATCCTTAGATGATAAATTTGTGGTTACCGGTTCCGGGGATAAGCGTGC
AAATTTGTATGAGGTTATCTTC-----=--mm--- ACTTCTCAACGA------=-====mmm-

—--TSSAPAVGTANANS-GRPSQASEVPAS-
TRWKQSSKNVQ-SGPGAYSFIVLPNGQ-
TRPCAL--
ASAPGATTAQGLPRRLQHLASLPHGDVVC
AVTLGPCPVGR---
ASPAHFAYTGARGSVKLWDLASISAN--
SGTAPL-
ANRDITPLATFDCLCYDSYVRSIKLFPDVS
GLIVGGESNALTVWDLNGPGRR-
RAELTFEAPACYALALSLDGKLAYSCCSDG
QVAVWDIHNQSIVHQFHGHVDGTSCVEIT
GDGNRLWTGGLDHKVRCWDIRGNPHVST
SYCFLNLQPS---R------
DVCHIEFKSQVFSLGLSS-------
HMAPTRRQ--
AESVSPVSVDGESTSSGGAGAGGGTRDT
V--SPQSFVSG-----
SNKSLSIESWLAVGLESSEVEVLAIGPDGP

QHFRLTHHESCVLALRFAHHADWFLTTGK
DHQVNAWRTPYGACLLETKEAASVLTCDI

SLDDKFVVTGSGDKRANLYEVIF-----TSQR-
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Schistosoma mansoni

0i[360043238|
emb|CCD7865
1.1| groucho-
related
[Schistosoma

mansoni]

ATGTTTCCA------------
AGCAGACCACCTGGGCCCTCTGGGCCGGGGGGTTCATGCAAGTTTACTGTATTAGAAACTTGTGATAGAATAA
AAGAAGAGTTCACTTGCATACAGCAGCAAAACCACTCGCTGCAACTGGAAAGAGAGAAGCTCCTCAGTGAGC
GGTCAGATATGCAACGAATTTGTGTAATGTATTATGAGATGGCTAATGGCTTAAACCTAGAAATGCACAGACAA
ATGGAAATAGCTAAAAGATTAAGCGCTATTTTGACTCAAGTATTACCATTCTTATCACAAGAG-------=-======mnmmmmmem
CATCAATCTCAAGTCCTTTCAGCTATCGAAAGAGCTAAACAAGTGACAATGCAGGAATTGAACTCAGTATTGGC
A
GCACAAATAGAAGATGTAAAGTCCTCGAAGTTCTTCAATGGAAATAATATGGGGCTCCCATTAGAACAGTTCGA
AGCATACAAGCAGCTGTCTGTTATCGGGGGTGCTAACCCAGGCGTT------
TCCGGTTTACATGCTTCTAATTTGACTTCTAATCATTCTGGGGGT---AGTACATCG---TCC---------
AGCACCCCTGGATCTCTCCAGTCAGGGTCAGCTAACGCACAGACGTCC------------ AGTCTGCTTCCCTCT--------
----CTTTCTCCATCTGGTAATCCG TCAGTTTCGGCGGCACTGTTGAAT--
-—---GGT TTAATGTCAGCAGCCGGTGCA
GCATCTGTTGGACCTGGGGCCCTA
ATGCTACAGTCTTCTGGTTCAAGGATATCTCCACTTGGACGT---------------
GAAGCCGAAAAGTTAATGAGTAATGAAGATAAACAACGCGCTCAGCTAAGTTCCGGTCACAACACTACCTACC
CAAATTACTTCAAGTGC----------------—- ACCTGCAGT

CGGCACTGCCAACTCGAATTCTGGGCGTCCGTCTCAGGC

CCCGCTCACTTTGCCTATACCGGTGCTCGAGGCAGCGTCAAGTTATGGGATCTTGCATCGATTAGTGCTAAC--
----TCTGGAAATACCCCACTT---
GCTAATAGAGATATTACTCCCCTTGCTACTTTTGACTGTTTGTGCTACGACAGCTATGTTAGATCTATCAAACTT
TTCCCGGATGTTTCTGGTCTCATAGTCGGTGGGGAATCCAACGCACTTACTGTTTGGGATTTAAATGGTCCAG
GAAGACGT---
AAAGCTGAACTGACATTTGAAGCGCCTGCTTGCTATGCACTTGCACTTTCGCTTGATGGAAAACTGGCCTATA
GTTGCTGCTCCGATGGTCAAGTTGCTGTTTGGGATATACATAATCAAAGTATCGTTCACCAGTTCCATGGACAT
GTTGATGGGACATCATGTGTTGAAATTACTGGAGATGGGAATCGTTTGTGGACAGGTGGTTTAGATCATAAAG
TCCGTTGCTGGGATATTCGTGGAAAT CCTTCA CGA
GATGTCTATCACATTGAATTCAAGTCTCAAGTGTTTTCACTTGGCTTATCTTCA------=-=m=mmmmmmmmem
CATATGGTCCCAACTCGGCGCCAA------
GCTGAATCAGTATCTCCAGTTTCGGTTGATGGAGAGTCTACCTCTAGTGGTGGTGCTGGTGCTGGGGGAGGT
ACTCGCGACACAGCT------ AGTCCACAGTCGTTTGTTAGCGGA---------------
AGCAATAAGTCACTATCAATTGAAAGTTGGTTAGCGGTGGGTTTGGAGTCATCTGAGGTTGAAGTTCTAGCTAT
AGGACCAGATGGACCACCTGCTTCAGCATTCCCTGTTAATTATAATGTACCACGTGAAGAA---------
TCTGGAAGTGGAAGTGGTAATCCT TCCCCAATATCTCAT---CATACTGGG--------

MFP-—-
SRPPGPSGPGGSCKFTVLETCDRIKEEFT
CIQQQNHSLQLEREKLLSERSDMQRICVM
YYEMANGLNLEMHRQMEIAKRLSAILTQVL
PFLSQE-----------
HQSQVLSAIERAKQVTMQELNSVLA--------

AQIEDVKSSKFFNGNNMGLPLEQFEAYKQ
LSVIGGANPGV--SGLHASNLTSNHSGG-

STS-S---STPGSLQSGSANAQTS----SLLPS-
--SVSAALLN--G----

~-LSPSGNP---------

PAHFAYTGARGSVKLWDLASISAN--
SGNTPL-
ANRDITPLATFDCLCYDSYVRSIKLFPDVS
GLIVGGESNALTVWDLNGPGRR-
KAELTFEAPACYALALSLDGKLAYSCCSDG
QVAVWDIHNQSIVHQFHGHVDGTSCVEIT
GDGNRLWTGGLDHKVRCWDIRGN--------
~-PS---R------DVYHIEFKSQVFSLGLSS------
-HMVPTRRQ--
AESVSPVSVDGESTSSGGAGAGGGTRDT
A--SPQSFVSG-----
SNKSLSIESWLAVGLESSEVEVLAIGPDGP

QHFRLTHHESCVLALRFAHHADWFLTTGK
DHQVNAWRTPYGACLLETKEAASVLTCDI

SLDDKFVVTGSGDKRANLYEVIF----TPQR-
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Taenia solium*

TsM_0011137
00

ATGTATCCC------------
AGCAGGCCTCCTGTGCCCTCGGGGCCAGGTCAGTCCTACAAATTTACGGTTGTCGAGACCTGTGAACGCATC
AAGGATGAATTCAACTTCGTTCAGCAGCAGTGCCATCAACTTCAAACTGAGCGGGAAAAGCTCTTGAGTGAGC
GCGTTGATATGCAACGCATATGTGTTGTCTATTATGAAATGGCCAATGGATTGAACCTGGAGATGCATCGACA
GATGGAAATCTCGAAACGTCTCAACGCCATTCTTAATCAAGTCATTCCTTTTCTCGCTACCGAG-------=========-==--
CACCAGTCACAGGTCGCGTCAGCTATTGAACGTGCAAAGCAGGTTACAATGCAAGAGTTAAATTCAGTGCTAA
CG
GCCCAAATGGAAGACTCAAAACTGGCAAAGTTTGCGAATGGTGGAAACATGGGACTGTCCAGTGATCAACTAG
AAATCTATAAGCAAATCCAAGCCCACCAGATGTCGTCAGCAGGCAGTCCTTCGTCTTCTCTCCCCGGGAGCTC
A---TCCGCCAATCAGACCGGTCCT---CACGGATCA---AACGTTGGCAGCGCCCCC------m==mmmmmmmmmmmmmmee

MYP-—
SRPPVPSGPGQSYKFTVVETCERIKDEFN
FVQQQCHQLQTEREKLLSERVDMQRICVV
YYEMANGLNLEMHRQMEISKRLNAILNQVI
SIS y c—
HQSQVASAIERAKQVTMQELNSVL T--------
AQMEDSKLAKFANGGNMGLSSDQLEIYKQ
IQAHQMSSAGSPSSSLPGSS-SANQTGP-

GCTGCAGGTGCAGCATTCCCC----GGATCTACCCCAGGC-----mmnm-- CTCCTTCCGCCCAGTGCACCC
GGGTTGCAAAATGCATTCATTAAT---—--GGA
“TTAATGTCTGCCGCTGGTGGT Gce

CGTGACATTAAGGACTATTCAAGTGAAGACAAGCAGCGAGTGCAACTGCATAGTTCTATGGGAAGCAACTATC
CGACA ACAAACAGTGCTCCTGCGGTCGGAACC------===mmmmmmmmmmeem
CCGCACAATCGATCAACTTTCTCCGAAAATCGGTCAAAATATGGTGCAAAAGGTCACTCTGCCTCT---
TCCGGTCCTGGAGCCTACTCGTACGTGGTGCTTCCAGGCAGTGGAGGCACACGCCCTTGTGCGCTG---------
GCGTCAGCACCCGAAGCAACATCGAATCCCAGTCTACCGCGGCGTCTACAACACCTGGCCAGTTTGCCGCAC
GGTGAAGTGGTATGTGCAGTGACTATCGCACCTGCGCCCTCTGGCCGAGGCTCTTCACCCACCCCA---
CATTTCGCCTACACTGGTGGACGCGGTTGTGTCAAGCTCTGGGACCTCGACGCCATT------=--=--==- GCTGGC----

TCCTCTTCCTCCAGGGATGCCGTTGCTCTCGCTTCCTTTGACTGTCTTCGTCCAGAAAGCTATGTCCGCTCCA
TTAAACTCTTCCCGGACTGCTCTACCCTGCTGATTGGAGGCGAATCGAGTTGCCTAACGATTTGGGATCTGAA
CGGCCCCGGTCGAAGA---

AAGGCTGACCTCACATTTGACGCGCCCGCCTGTTATGCACTCGCTCTCTCCCCCGATTGCAAACTTTGTTACA
GTTGCTGTTCTGATGGTCAAGTTGCGATATGGGATATCCACAACCAGAGCGTCGTCCAACAGTTTCACGCACA
CGCTGATGGAGCCTCCTGCATCGAACTGGTGGGCCAGGGCACCCGACTTTGGACCGGCGGCCTTGACAACA
AGGTTCGCTGCTGGGACATTCGTGGCACT

HGS-NVGSAP------- AAGAAFP--GSTPG---

(T — GLQNAFIN--G-------
LMSAAGG A

~-MMPPPGTAGLPLSSGAV--

RDIKDYSSEDKQRVQLHSSMGSNYPT------
----TNSAPAVGT--------
PHNRSTFSENRSKYGAKGHSAS-
SGPGAYSYVVLPGSGGTRPCAL---
ASAPEATSNPSLPRRLQHLASLPHGEVVC
AVTIAPAPSGRGSSPTP-
HFAYTGGRGCVKLWDLDAI-----AG---
SSSSRDAVALASFDCLRPESYVRSIKLFPD
CSTLLIGGESSCLTIWDLNGPGRR-
KADLTFDAPACYALALSPDCKLCYSCCSD
GQVAIWDIHNQSVVQQFHAHADGASCIEL
VGQGTRLWTGGLDNKVRCWDIRGT---------

KSLF

.............. GTAGGTTCTCTTTCCCTAATAATAGTA
AAGAGCCTTTTC

AGTGTACGA

SVR

221




ey gxoH u19104d X0q0aWOoH
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Echinococcus granulosus

0i|674569660|
emb|CDS1572
7.1| deformed
[Echinococcus

granulosus]

ATGGACTCAGACAGTGGTGACCTCAAT---CGCCAT------
AGTAACAGTGCATCAACCCTTTTCTCATTTCCTCTACAGCCTACTGTTCACAAGGAACTTTCCCTCAATCCCTCT
ATCCACGCACATCAGCAG---
CAACACCAACCTTTAAATAATTTGCAGGAAATGCTTGAGACATCAACAACTCTGGACCACTCCCATCACATCCA
ATTCGATAGTCAA---
GCCTCAACGTACTATCCATCGCAACTCCCATCTACGTACGATGAGGGCTCTCCTGAGAGCCTCCGAAAGGCC
TCACCGGTGAATTTCCTCCGCAATTTTCCGCCATCTAAGCGACTAATTGACCTTGAAACGGGAGCCCTGCATG
CTCTCGATGCTACAAGTGGTTTTGACAGCGTCAAAGGTGATTACTACAGCAATGCGGAGGGATATGATGCAAA
TTCCAGGGCA---
CAATTCCTGCGAAATCCACCTTCAGACTATTATTCAATGGAAACAGTATTTTCAGTACCTTCATCTCATCCATCT
CAAATGACC---
TCTATAACGTTCCCAAAGGAGGATGAAGCGCAAGGGGAACTTTCTGGCGATAGTGGGAGAGGGTATGACTAC
ACCTCACCACATTCCAACGCCCAATTGAGACAGCCACAG---
TCATTGATGTCCCAAATGCGTTCAGAACCTGGGTACTCCAGTTTAGAGGAAAGCTTCGCGAAAGTCTCCGCGC
CA---CCACATGCGACAATTCCATCG---
CAGCATCCTCCTTCGACCATACCATCCACGAATAATGCTAACAACAATGGTGGTAAAGCCGTGGTATCCAGAC
TTCAG---
GGTAGCAATGCTGGTACGACAGCGATAATCTATCCGTGGATGAAAAGGGTGCACTCCAAAGGCCTTGTAGCT
CAAGGTCCTGTTAAAACGGGCAAGCAAGTG
AATTTCAGCTCCCAAAAACCCAGTGAGGGCATCAAAAATCGGAAGCGATTACTCGAAGACGATCCATTGCCTT
CGAAGAAAGCCTTTTCTGATTCCGATAAGCTTGAAAATACCTCGGAGTCAGTGGGTTCATTGAATCAAGGTAGT
GAAGACAGTGACGCTGCAAGTGGT------------ ATGGGTGGAGATGACTTGAGTTTGGATATGGTAGGCTCCTCC-

TGCGATCCAAAACGAACTCGCACTGCTTACACTAGACAGCAGATACTAGAACTTGAAAAGGAATTTCATTATAA
CAAGTACCTAACAAGGAAACGGCGTCTCGAAATCGCGCACACACTCAGCCTTTCTGAAAGACAGATAAAGATA
TGGTTTCAGAATCGCCGAATGAAATGGAAGAAGGAGCATTGTTTGCCAGGAAATAAACAGCGTCTTTCAGAGG
CACCGATTCTCACTGTTCCAAATCAAAACTTTCCCATGCGCAACCAGGAGTCGATGCAATTCTGCTCAAATCGT
CATGGTTTTGACGTGAGTGCCGTCGGTGGAGATCCGATGATGTCAACCCGGTTTTTACCCTTTTTCCCAAAGT
ATCTCTCTCCAACCACTGGTGCAGCCAAGGCTACGGGATTGACGCCACTTTCAGCACCACCAAAAAGATTTTA
CGATGACGAAAGTGGATTAGACTCAGTGTGGTTCAACGACAGATGCTATCAGCAGTCCCCGCCCCAA---
CTTAGTTTTAACTATCCAACAACTTCTACGCAATCAACATCTCCTCCACCTTCGCTA-------=--=----
CCACCTCTCAATAACCCCTTTTCTAAT---
ACCCTTGCTGTAGCCCCAACGGATTTTTACTCGGGCCTCCTAACGAGTGGTTGGTCGTCA---
AAAGTTCCTTCTCAGCAGCAACAGCACCAGCAAATGCGGCACATCGTCAATCCATCCTATGACGGGGATTATG
TAGACAAC------ ACTAATAACAATAGCAGCTCACCATTTTTCATT------
GCGACTCATAAGCATCCCCACTTCCCTTCAGATGATGAA---TTAGCA------ ATATCAGGCAGCAAT------===-mmmmmem
GCA GGAAATGAAATCGGACTTCCT
AATATGGTGGGAGGGGGTATGAAAAAGGAGTGTCGAATTGAAAAANNN

MDSDSGDLN-RH--
SNSASTLFSFPLQPTVHKELSLNPSIHAHQ
Q_
QHQPLNNLQEMLETSTTLDHSHHIQFDSQ-
ASTYYPSQLPSTYDEGSPESLRKASPVNFL
RNFPPSKRLIDLETGALHALDATSGFDSVK
GDYYSNAEGYDANSRA-
QFLRNPPSDYYSMETVFSVPSSHPSQMT-
SITFPKEDEAQGELSGDSGRGYDYTSPHS
NAQLRQPQ-
SLMSQMRSEPGYSSLEESFAKVSAP-
PHATIPS-
QHPPSTIPSTNNANNNGGKAVVSRLQ-
GSNAGTTAIIYPWMKRVHSKGLVAQGPVK

NFSSQKPSEGIKNRKRLLEDDPLPSKKAFS
DSDKLENTSESVGSLNQGSEDSDAASG----
MGGDDLSLDMVGSS-----
CDPKRTRTAYTRQQILELEKEFHYNKYLTR
KRRLEIAHTLSLSERQIKIWFQNRRMKWKK
EHCLPGNKQRLSEAPILTVPNQNFPMRNQ
ESMQFCSNRHGFDVSAVGGDPMMSTRFL
PFFPKYLSPTTGAAKATGLTPLSAPPKRFY
DDESGLDSVWFNDRCYQQSPPQ-
LSFNYPTTSTQSTSPPPSL-----
PPLNNPFSN-
TLAVAPTDFYSGLLTSGWSS-
KVPSQQQQHQQMRHIVNPSYDGDYVDN--
TNNNSSSPFFI--ATHKHPHFPSDDE-LA--
(£ . N— GNEIGLP----o--
NMVGGGMKKECRIEK?
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Echinococcus multilocularis

i|674573625|
emb|CDS4054
4.1] homeobox
protein Hox
B4a
[Echinococcus

multilocularis]

ATGGACTCAGACAGTGGTGACCTCAAT---CGCCAT------
AGTAACAGTGCGTCAACCCTTTTCGCATTTCCTCTACAGCCTACTGTTCACAAAGAACTTCCCCTCAATCCCTC
TATCCACGCACATCAGCAG---
CAACACCAACCTTTAAATAATTTGCATGAAATGCTTGAGACATCAACAACTCTGGACCACTCCCATCACATCCA
ATTCGATGGTCGA---
GCCTCAACGTACTATCCGTCGCAACTCCCATCTACGTACGATGAGGGCTCTCCTGGGAGCCTCCGAAAGGCC
TCACCGGTGAATTTCCTCCGCAATTTTCCGCCATCTAAGCGACTAATTGACCTTGAAACGGGAGCCCTGCATG
CTCTCGATGCTACAAGTGGTTTTGACAGCGCCAAAAGTGATTACTACAGCAATGCGGAGGGATATGATGTAAA
TTCCAGGGCA---
CAATTCCTGCGAAATCCACCTTCAGACTATTATTCAATGGAAACGGTATTTTCAGTACCTTCATCTCATCCATCT
CAAATGACC---
TCTGTAACGTTCCCAAAGGAGGATGAAGCGCAAGGGGAACTTTCTGGCGATAGTGGGCGAGGGTATGACTAC
ACCTCACCACATTCCACCGCCCAATTGAGACAGCCACAG---
TCACTGATGTCCCAAATGCGTTCAGAACCTGGGTACTCCAGTTTAGAGGAAAGCTTTGCGAAAGGCTCCGCGC
CA---CCACATGCGACGCTTCCATCG---
CAGCATCCTCCTTCGACCATACCATCCACGAATAATACTAACAACAGTGGTGGTAAAGCCGTGGTATCCAGAC
TTCAG---
GGTAGCACTGCTGGTACGACAGCGATAATCTATCCGTGGATGAAAAGGGTGCACTCCAAAGGCCTTGTAGCT
CAAGGTCCTGTTAAAACGGGCAAGCAAGTG
AATTCCAGCTCTCAAAAACCCAGTGAGGGCATTAAAAATCGGAAGCAATTACTCGAAGACGATCCATTGCCTT
CGAAGAAAGCCTTTTCTGATTCCGATAAGCTTGAAAATGCCTCGGAGTCAGTTGGTTCATTGAATCAAGGTAGT
GAAGACAGTGACGCTGCAAGTGGT------------ ATGGGTGGAGATGACTTGAGTTTGGATATGGTAGGCTCCTCC-

TGCGATCCAAAGCGAACTCGCACTGCTTACACTAGACAGCAGATACTAGAACTTGAAAAGGAATTTCATTATAA
CAAGTACCTAACAAGGAAACGGCGTCTTGAAATCGCGCACACACTCAGCCTTTCTGAAAGACAGATAAAGATA
TGGTTTCAGAATCGCCGAATGAAATGGAAGAAGGAGCATTGTTTGCCAGGAAATAAACAGCGTCTTTCAGAGG
CACCGATTCTCACTATTCCAAATCAAAACTTTCCCATGCGCAACCAGGAGTCGATGCAATTCTGCTCAAATCGT
CATGGTTTTGACGTAAGTGCCGTCGGTGGAAATTCGACGATGTCAACCCGGTTTTTACCCTTTTTCCCAAAGTA
TCTCTCTCCAACCACCGGTGCAGCCAAGGCTACGGGATTGACGCCACTTTCAGCACCACCAAAAAGATTTTAC
GATGACGAAAGTGGATTAGACTCAGTGTGGTTCAACGACAGATGCTATCAGCAGTCCCCGCCCCAA---
CTTAGTTTTAACTATCCAACATCTTCTACGCAATCAACATCTCCTCCACCTCCGCCA-------=-=-----
CCACCTCTCAATAACCCTTTTTCTAAT---
ACCCTTGCTGTAGCCCCAACGGATTTTTACTCGGGCCTCCTAACGAGTGGTTGGTCGTCA---
AAAGTTCCTTCTCAGCAGGAACAGCACCAGCAAATGCGGCGCATCGTCAACCCATCCTATGATGGGGATTATG
TAGACAAC------ ACTAATAACAATAGCAGCTCACCATTTTTCATT------
GCGACTCATAAGCATCCCCACTTCCCTTCAGATGATGAA---TTAGCA------ ATATCAGGCAGCAAT-----------m-m----
GCA GGAAATGAGATCGGACTTCCT
AATATGGTGGGAGGGGGTATGAAAAAGGAGTGTCGAATTGAAAAANNN

MDSDSGDLN-RH--
SNSASTLFAFPLQPTVHKELPLNPSIHAHQ
Q_
QHQPLNNLHEMLETSTTLDHSHHIQFDGR-
ASTYYPSQLPSTYDEGSPGSLRKASPVNF
LRNFPPSKRLIDLETGALHALDATSGFDSA
KSDYYSNAEGYDVNSRA-
QFLRNPPSDYYSMETVFSVPSSHPSQMT-
SVTFPKEDEAQGELSGDSGRGYDYTSPHS
TAQLRQPQ-
SLMSQMRSEPGYSSLEESFAKGSAP-
PHATLPS-
QHPPSTIPSTNNTNNSGGKAVVSRLQ-
GSTAGTTAIIYPWMKRVHSKGLVAQGPVK

NSSSQKPSEGIKNRKQLLEDDPLPSKKAFS
DSDKLENASESVGSLNQGSEDSDAASG----
MGGDDLSLDMVGSS-----
CDPKRTRTAYTRQQILELEKEFHYNKYLTR
KRRLEIAHTLSLSERQIKIWFQNRRMKWKK
EHCLPGNKQRLSEAPILTIPNQNFPMRNQE
SMQFCSNRHGFDVSAVGGNSTMSTRFLP
FFPKYLSPTTGAAKATGLTPLSAPPKRFYD
DESGLDSVWFNDRCYQQSPPQ-
LSFNYPTSSTQSTSPPPPP-----
PPLNNPFSN-
TLAVAPTDFYSGLLTSGWSS-
KVPSQQEQHQQMRRIVNPSYDGDYVDN--
TNNNSSSPFFI--ATHKHPHFPSDDE-LA--
[F{cTs] N —. —— GNEIGLP---------
NMVGGGMKKECRIEK?
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Helobdella robusta

0i|675857970|
ref|XP_00901
4545.1|
hypothetical
protein
HELRODRAF
T 76537
[Helobdella

robusta]

TCCGATTGCGAGAGCAACAACGAAAATGAACGCATC------ ATTCCATCG

SDCESNNENERI--IPS

CCGACGAACTCAGCAACATTC

PTNSATF

CAGCAACAACAACAACAGCAGCAGCAACAACAACAGCAACAACTTCCTGTTATATACCCGTGGATGAAGATGG
CTCATAACAACAACAGTAATAAACCGAATCAAATTAATAGGAACACTAGGACATTAGGCTACTCACCAAACCTT
CCATACCAACAC------ AGTAACGCTAACAACGTTCCACAACAATCTCATCGCCACGAACCAAAGAAC---------=------

GATAGCAATGGCATGAACATGCTCTGCTCAACGACAAACTTTTCATACTGCGACAACAAGCGAGCTAGAACAG
CCTACACGAAGCATCAAATTTTAGAACTGGAAAAGGAATTCCACTTCAACAGATACCTAACGAGAAGAAGGAG
AATAGAGATTGCTCACTGCCTATGCCTCAGTGAGAGGCAGATAAAAATTTGGTTTCAAAACCGCCGGATGAAA
TGGAAAAAAGAAAACAAGCTACCGAATACTAAAACTTTGAAAAATAAA------mmmmmmmmmemeeem

QQRRARRAQAAQQQQLPVIYPWMKMAHN
NNSNKPNQINRNTRTLGYSPNLPYQH--

SNANNVPQQSHRHEPKN----------=-------

DSNGMNMLCSTTNFSYCDNKRARTAYTK
HQILELEKEFHFNRYLTRRRRIEIAHCLCLS
ERQIKIWFONRRMKWKKENKLPNTKTLKN

AACAGGGATGTGAGTATTGATAAGAATGATAGCAATAGTTTTAATAACAATAATAATAAT

AATAAT------
AATAATAATGACGACAACGAT GATGACGAT---CTAGAC---------
GAGAAATTCAAT------mmmmmmmmee GATAGCTACGAGAACGACGATGATGAAAAT---GATGATGACAGCTTAAGT-------

NN--NNNDDND--------=-=----
-DDD-LD---EKFN------ DSYENDDDEN-
DDDSLS NEKMG?
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Hymenolepis microstoma

0i[674593341|
emb|CDS2787
8.1| deformed
[Hymenolepis

microstoma]

ATGGACGCAGACAGTGGTGACCTTAAT---
CATCATAATAACAGTAACAGCGCGACTACACTCTTTTCATTTCCTCTACAACCGGCTGCTCATAAAGGACTTCC

CACCAGTCGCTTCAACATCCTCACCTGAACAACTTACAGGAAATGATTGAATCTTCTACCACTTTGGACCACTC
CCATTACATCCATTTCGATAATCGAGGTGTTTCAATGTACTACCCTTCTCAGCCCTCCTCAGCTTATGATGAAG
GTTCTCCAGAGAGTCTTCGAAAGACTTCTCCAGTTAACTTTAACCGCAATATCCCTCCACAGAAAAGAATAATC
GATCTCGAGTCTCGGACCATACATGGTAGTGATGTT---------
TTTGAACCAATCAAAAGTGATTACTATAGCAACACAGAGAACTATGGGGTAAATCCTAATGTTGGCCAATTTTT
GAGAAGTCCACAAGCTGAATACTATTCTATGGAGGGAGGATTCGCACTACCACCTTCCCATTCTGCACAGATA
ACGGGTAGTTTGGGATTTTCAAAGGATGACGAAGTTCAAGGAGATATATCTGGAGATAGTGGAAGAGGTTACG
ACTATACCTCTCATCATTCCAGTGCTCAGTTGGGTCATCCTCCTTTGTCTTTAATGCCAATGATGCGAACGGAA
CCTGCCTACGCGCACTTGGAGGAGACTTTTGGGAAGGCCTCTGCCACAATTCCACATTCAGCTATCCCATCCC
AACAGCATCCCCCTTCATCGACATCTTCAACTAACAGTGCTTCCAATAATGGAAGCAAAGCGGCTGGTAATAG
ACTGCAAAGTGGTAGCAATGCTGGTTCCAATGCTATTATCTATCCGTGGATGAAACGGGTACACTCCAAAGGT
CTAGTTGCACAAGGTCCAGTGAAATCGAGTAAACAAGTG
AATTCCAATTCGCAAAAACCCAATGACGGTGCTAAAAGTCGCAAACGTATGCTGGAAGATGAGGCGCTGTCTT
CTAAGAAGGCCTTCTCTGATTCAGATAAAATGGAAAATATGTCAGAATCAGTGGATTCGCTGAATCAGGGCAG
TGAAGATAGTGATACCGCTAGTGGA------------ ACAGGTGGCGATGATGCAAGTTTGGATATGGTGGGTTCTTCT-

GGCGATCCTAAACGCACTCGTACTGCCTATACTCGTCAACAGATACTTGAACTTGAAAAGGAGTTCCATTATAA
TAAGTATCTTACGAGGAAGCGGAGGCTGGAGATAGCACATACTCTCAGTTTGTCTGAAAGACAAATCAAAATAT
GGTTTCAGAATCGTCGAATGAAGTGGAAGAAGGAGCATTGTCTACCAGGAAATAAGCAACGTCTCTCAGAACC
GCCACTCATTACACTCTCCAATCAGAACTTCTCTATGCGTAATCAAGACTCTATGCAGTTTGGTCCAAATCGTC
ACGGATTTGATGTAGGTGGTGTTAGTGCCGATCCAATGATGACTTCTCGGTTTCTACCCTTCTTTCCAAAGTAT
CTCCCACCCACAAGTGGTGGACCAAAAAGCCCATCTATGACATCACTTCCCTCACAACCTAAGCGATTTTATG
ATGATGGTGGTAGCTTTGATTCCACGTGGTTCAATGATCGTTGCTACCAGCAGTCATCCCCCCAAGCGCCGAG
GTTCAATTACCCCACAAACTCTACTCAATCAACTCCTCCACCACCTCCCCTGCAAAATATTCCTGGACCGCCAC
CGCTAACTCCTTTTCCAAATCAATCCTCGGCAGTACCACCAACGGATTTCTACTCCGGCCTTTTGACAAGTAGC
TGGTCGACCACAAAAGTATCATCTTCTCAACCTATGCCTCAACCCATGCGACAAAGTGTCAACTCATCCTATGA
TAGGGAGTATGCAAATAATAATGCCAGCAACAACAATACCAGCTCTCCATTCTTTATCAACGCAGCGGCTCAG
AAACATCCCCAGTTTCCCACTGCAGATGAAGACTTAGCC------
TTATCAGGCAGCAATATAGTGGGAGGAGTGGGGGGA

MDADSGDLN-
HHNNSNSATTLFSFPLQPAAHKGLP-------
HQSLQHPHLNNLQEMIESSTTLDHSHYIHF
DNRGVSMYYPSQPSSAYDEGSPESLRKT
SPVNFNRNIPPQKRIIDLESRTIHGSDV---
FEPIKSDYYSNTENYGVNPNVGQFLRSPQ
AEYYSMEGGFALPPSHSAQITGSLGFSKD
DEVQGDISGDSGRGYDYTSHHSSAQLGH
PPLSLMPMMRTEPAYAHLEETFGKASATIP
HSAIPSQQHPPSSTSSTNSASNNGSKAAG
NRLQSGSNAGSNAIIYPWMKRVHSKGLVA
QGPVKSSKQV------n--
NSNSQKPNDGAKSRKRMLEDEALSSKKAF
SDSDKMENMSESVDSLNQGSEDSDTASG-
- TGGDDASLDMVGSS-----
GDPKRTRTAYTRQQILELEKEFHYNKYLTR
KRRLEIAHTLSLSERQIKIWFQNRRMKWKK
EHCLPGNKQRLSEPPLITLSNQNFSMRNQ
DSMQFGPNRHGFDVGGVSADPMMTSRFL
PFFPKYLPPTSGGPKSPSMTSLPSQPKRF
YDDGGSFDSTWFNDRCYQQSSPQAPRFN
YPTNSTQSTPPPPPLQNIPGPPPLTPFPNQ
SSAVPPTDFYSGLLTSSWSTTKVSSSQPM
PQPMRQSVNSSYDREYANNNASNNNTSS
PFFINAAAQKHPQFPTADEDLA--
LSGSNIVGGVGG-------- GNDMDIP--------
NMVGARIKKEC?----
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Lollita gigantea

0i[676432025|
ref|XP_00904
6440.1]|
hypothetical
protein
LOTGIDRAFT
110972,
partial [Lottia

gigantea]

GATTCCAAAAGAAACCGAACAGCTTATACCAGACATCAAGTTCTCGAATTAGAAAAGGAATTCCATTTTAATCG
TTATTTGACCAGAAGACGCCGAATAGAGATTGCACACACCTTATGTCTGTCAGAGAGACAAATTAAAATCTGGT

TTCAAAATCGCAGAATGAAATGGAAAAAAGAACATAAATTACCGAACACTAAGAGTCGAATG

DSKRNRTAYTRHQVLELEKEFHFNRYLTR
RRRIEIAHTLCLSERQIKIWFQNRRMKWKK
EHKLPNTKSRM

CTAGAA--------- ACGGGGTTAGAT

GATCTGACAGTTATTNNN

GACGATATGAGTCCGACA
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Mesocestoides corti*

MCOS_00005  ---rmememmmmmmemeee ATGAAT - COCTTTTCCAGTTO T . o —
29001-mRNA-
1 CTTGAGACACGTTCAATCCAA LETRSIQ
RGIVTQGPVKSGKQP----------

AGAGGCATTGTGACTCAAGGTCCCGTAAAATCTGGAAAACAACCG
------ AATTCTGGCTCCCAGAAACTCAATGAGGGGTCAAAGGTTCGCAAACGACCGATTGACGATGACCAAATC--

TCGAAGAAATCCTTCCCTGACTCCGAAAAATTAGAGCACGTGCCTGAATCATTTGATTCTCTTAACCAGGGAAG
TGAAGATAGCGATGCTGCAAGTGGTACAGACGGTGGAACAGGGGGAGATGACTTAGGTTTGGACATGGTTGG
TTCCTCC------m---mmm--
TGCGATCCAAAGCGAACCCGGACGGCCTACACTAGACAACAGATACTGGAGCTTGAAAAGGAATTCCATTACA
ACAAGTATCTGACACGAAAACGGCGCCTAGAAATTGCTCATACGCTAAGTCTGTCAGAGAGGCAAATCAAGAT
CTGGTTTCAGAATCGCCGAATGAAGTGGAAGAAGGAGCACTGCTTGCCTGGTAATAAGCAGCGTCTCTCAGA
ACCTCCTCTTCTGAACCTTCCAAACCAAAACTTCCACATACGTAATCCTGATCCTATGCAGTTCTGTGTGAGCC
GTCACAATTTCGAAATAAGTAGTGGAACTACGGATCCAATGGCGCCAAGCCGATTTCTGCCTTTTTTTCCAAAG
TACCTTTCGTCAGCTGCTGGAGTAACCAAGCCTATGGGAGTGATGTCACTTTCAGCACCACCGAAAAGATTTT
ACGGCGATGGAGGTGGGTTCGATTCAGCTTGGCTCAATGACAGATGTTACCAGCAACCATCACCTCAA---
TCTAGGTTTACCTACCCTGCAACATCTACACAGTCCTCAACCCCT------ TCCCTA------------——-
CCTACATCTAGTATCCCTTTTTCAAAC---
CCTACAGCTGTTGCGACGCCGGATTTCTATTCAGGCCTACTAACAGGTGGGTGGCAGTCA---
AAAGTCTCCTCACAA------------
CACCAAATTCGGCTACACACGAGTTCTTCATATGATGCGGGGTATATTAACAAC------
ACCAATAGCAACAGCAACTCTACCTTTTTTGCC------
TCTGCCCAGAAGAACCCGAATTTCTCCTTGGACGATGAG---ATAGCA------ ATGGCAGGCAGCAAT-------=mmmmmmmem
AAC GGAAACGAAATGGACCTCTCG
GATATGGAGCGAGGTGGAATTAAGAAAGAGGGTCAAATCGACAAGNNN

-NSGSQKLNEGSKVRKRPIDDDQI-
SKKSFPDSEKLEHVPESFDSLNQGSEDSD
AASGTDGGTGGDDLGLDMVGSS-----
CDPKRTRTAYTRQQILELEKEFHYNKYLTR
KRRLEIAHTLSLSERQIKIWFQNRRMKWKK
EHCLPGNKQRLSEPPLLNLPNQNFHIRNP
DPMQFCVSRHNFEISSGTTDPMAPSRFLP
FFPKYLSSAAGVTKPMGVMSLSAPPKRFY
GDGGGFDSAWLNDRCYQQPSPQ-
SRFTYPATSTQSSTP--SL-----PTSSIPFSN-
PTAVATPDFYSGLLTGGWQS-KVSSQ----
HQIRLHTSSSYDAGYINN--TNSNSNSTFFA-
-SAQKNPNFSLDDE-IA--MAGSN------ N-------
--GNEMDLS---------- DMERGGIKKEGQIDK?
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Taenia solium*

TsM_0008646
00

ATGCACCCACATATAACGCGCGTGCTAGCAGCCGCGAGCACACGGCATGCG

MHPHITRVLAAASTRHA-
R-YSAFCFCNRP----

CGG---TATTCTGCTTTTTGTTTCTGCAACCGACCC

NWL

--------------------- AACTGGCTG

CCCACCGTTTCGTGGTCCGCCACCACCACCTTTACCACCCCCTCT

PTVSWSATTTFTTPS---mmmmeemmmmeee

————————————————— CTCCTCCACTACTTTGAAGCTTCCGCCGATTGT---AAGCCATGTACACTC

LLHYFEASADC-KPCTL--rerermrmrmemeemn NGG--

AACGGTGGG
ATCGACCACTTAGGACTTGTAGCTCAGGGTCCTATTAAAACGGGCAAACAGGTG
AATTTCAACTCCCCAAAACCCACTGACGGTATGAAATATCGGAAACGATTGCTCGAAGACGAGCCGCTGCCTT
CAAAGAAAACCTTTTCTGATTCCGATAAGCTTGAAAATACCTCCGAATCAGTGGATTCATTGAATCAAGGTAGT

GAAGACAGTGATGCTGCAAGTGGT------------ ACAGGAGGAGATGACTTGAGTTTGGACATGGTAGGCTCCTCG-

TGTGATCCAAAACGAACTCGCACTGCTTACACCAGACAGCAGATACTAGAACTTGAAAAGGAATTTCATTATAA
CAAGTACCTAACAAGGAAACGGCGTCTTGAAATCGCGCACACGCTTAACCTTTCTGAAAGACAGATTAAGATA
TGGTTTCAGAATCGCCGAATGAAATGGAAGAAGGAGCATTGTTTGCCAGGAAACAAACAGCGTCTCTCAGAGC
CACCAATTCTCAATATTTCAAATCAAAACTTCCCTATGCGCAATCAGGAGTCTATGCAATTCTGCTCAAATCGTC
ATGGTTTTGAC
TATCTCTCTACGACCACTGGTGCAGTCAAGACCACGGGGGTGACTCCACTTTCAGCACCACCGAAAAGATTTT
ACGATGAGGAAGGTGGATTCGACTCAGTGTGGTTCAACGATAGATGCTATCAGCAGTCCTCACCCCAA---
CCTAATTTTAACTATCCAACCACTTCTACGGAATCAACCCCCCCTCCACCTCCGCTG-=-=-========-
CCACCTTCAAATAACCTCTTCTCTAAC---
CCTCTTGCTGTGGCCCCAACGGATTTCTATTCGGGCCTCCTGACGAGTGGTTGGTCGTCA---
AAAGTTCCTTCCCAACAGCAACAG------
CAAATGCGGCACACTGTCAACCCATCCTACGACGGAGAGTATGTAAACAAC------
ACTAATGACAATAGCAGCTCACCGTTTTGCATT------
ACAGCTAATAAACATCCTCACTTCCTCTCAGGTGATGAA---TTAGCA------ ATATCAGGCAGGAAT--------m--mmmmm--
GCA GGAAATGAGATTGAAATTCAA
AATATGGTGGCAGGGGGGATGAAAAAGGAGTGTCGAATTGAAAAANNN

IDHLGLVAQGPIKTGKQV-
NFNSPKPTDGMKYRKRLLEDEPLPSKKTF
SDSDKLENTSESVDSLNQGSEDSDAASG--
~-TGGDDLSLDMVGSS-----
CDPKRTRTAYTRQQILELEKEFHYNKYLTR
KRRLEIAHTLNLSERQIKIWFQNRRMKWKK
EHCLPGNKQRLSEPPILNISNQNFPMRNQ
ESMQFCSNRHGFD-------nmrcemmenea
YLSTTTGAVKTTGVTPLSAPPKRFYDEEG
GFDSVWFNDRCYQQSSPQ-
PNFNYPTTSTESTPPPPPL-----
PPSNNLFSN-
PLAVAPTDFYSGLLTSGWSS-KVPSQQQQ-
-QMRHTVNPSYDGEYVNN--
TNDNSSSPFCI--TANKHPHFLSGDE-LA--
£l . S—— GNEIEIQ---------
NMVAGGMKKECRIEK?
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Lim homeobox protein Ihx1

Caenorhabditis elegans

Echinococcus granulosus

Echinococcus multilocularis

gi|17508255|r
ef|[NP_492696
.1| Protein lin-
11
[Caenorhabditi
s elegans]

gi|674568672|

emb|CDS1779
0.1 Lim1

[Echinococcus

granulosus]

gi|674572412|

emb|CDS4283
7.1| Liml

[Echinococcus

multilocularis]

GGAAATGAGTGTGCCGCGTGTGCACAGCCTATTCTTGACAGATATGTATTCACTGTGCTCGGAAAATGCTGGC
ATCAGTCTTGTCTTCGATGTTGTGACTGTCGAGCGCCCATGTCAATGACTTGTTTTAGTAGAGATGGTCTTATT
CTGTGTAAAACTGATTTTTCAAGGCGATATAGTCAACGGTGTGCCGGATGCGATGGGAAATTGGAAAAAGAGG
ATCTGGTGAGACGAGCAAGAGAT---
AAAGTTTTTCATATTCGATGTTTTCAATGCTCCGTTTGTCAAAGGTTATTGGACACTGGTGACCAGCTTTATATC
ATG---
GAAGGCAATCGATTCGTGTGTCAAAGTGATGGGAAGGACAATTCAGATGACTCGAATTCTGCGAAAAGGCGT
GGCCCTCGAACGACAATTAAAGCAAAACAACTTGAAACCTTAAAAAACGCGTTCGCCGCAACACCCAAACCAA
CTCGACATATCCGTGAACAACTTGCCGCCGAGACAGGACTCAACATGAGAGTCATTCAGGTGTGGTTTCAAAA
CCGCCGAAGCAAGGAACGAAGAATGAAACAACTTCGTTTTGGAGGATATCGTCAATCCCGA
GCCAACTGCTGCGTTGGATGCGAGCGACCAATTACGGACAAGTACTATCCATGTATCGATGATCAGATTTGGC
ACCAGGACTGTCTTCGCTGTGTGGTCTGCCGCGTTCAATTAGTGGGCCGGTGTTTCCTCCGAAATGGACAGT
ACTTTTGTAGAAACGACTTTATACGTCTCTTCAGTCCGCGATGTCCCACCTGCATGGAGACGATCCTGTCGAC
AGACATGGTCCGACTGCTAGGATCT---
GTTGCCTATCACGCTGACTGCTTCCGCTGCGTCCTCTGCGCGCGCTGTCTCTCTACGGGGGATGAGTGTCGA
TCCCTGGGCGATGGCGTACGATTTGTCTGCATGGAGCACTCATTGGAAGGCAGTGGAAACACCCTCGTCACA
AAGCGACGCGGACCTCGTACCACTATCAAGGCTAAGCAGTTGGACACCCTAAAACAGGCCTTCGCCACCACA
CCAAAACCCACCAGACATATTCGTGAACAATTGGCTCAAGAGACCGGTCTCTCTATGCGCGTCATTCAGGTAT
GGTTCCAAAATCGTCGCAGTAAGGAGCGTCGGATGAAACAGCTATCGGCGCTGGGAGTACGAAGGTCCTTC
GCCAACTGCTGCGTTGGATGCGAGCGTCCAATTACGGACAAGTACTATCCATGTATCGATGATCAGATTTGGC
ACCAGGACTGTCTTCGCTGTGTGGTCTGCCGTGTTCAATTAGTGGGCCGGTGTTTCGTCCGAAATGGACAGTA
CTTTTGTAGAAACGACTTTATACGTCTCTTCAGTCCGCGATGTCCCACCTGCATGGAGACGATCCTGTCTACA
GACATGGTCCGACTGCTGGGATCT---
GTTGCCTATCACGCTGGCTGCTTCCGCTGCGTCCTCTGCGCGCGCTGTCTCTCTACGGGGGATGAGTGTCGA
TCCCTGGGCGATGGCGTACGATTTGTCTGCATGGAGCACTCATTGGAAGGCAGTGGAAACACCCTCGTCACA
AAGCGACGCGGACCTCGTACCACTATCAAGGCTAAGCAGTTGGACACCCTAAAACAGGCCTTTGCCACCACA
CCAAAACCCACCAGACATATTCGTGAACAATTGGCTCAAGAGACCGGTCTCTCTATGCGCGTCATTCAGGTAT
GGTTCCAAAATCGTCGCAGTAAGGAGCGTCGGATGAAACAGCTATCGGCGCTGGGAGTACGAAGGTCATTC

GNECAACAQPILDRYVFTVLGKCWHQSCL
RCCDCRAPMSMTCFSRDGLILCKTDFSRR
YSQRCAGCDGKLEKEDLVRRARD-
KVFHIRCFQCSVCQRLLDTGDQLYIM-
EGNRFVCQSDGKDNSDDSNSAKRRGPRT
TIKAKQLETLKNAFAATPKPTRHIREQLAAE
TGLNMRVIQVWFQNRRSKERRMKQLRFG
GYRQSR

ANCCVGCERPITDKYYPCIDDQIWHQDCL
RCVVCRVQLVGRCFLRNGQYFCRNDFIRL
FSPRCPTCMETILSTDMVRLLGS-
VAYHADCFRCVLCARCLSTGDECRSLGDG
VRFVCMEHSLEGSGNTLVTKRRGPRTTIK
AKQLDTLKQAFATTPKPTRHIREQLAQETG
LSMRVIQVWFQNRRSKERRMKQLSALGV
RRSF

ANCCVGCERPITDKYYPCIDDQIWHQDCL
RCVVCRVQLVGRCFVRNGQYFCRNDFIRL
FSPRCPTCMETILSTDMVRLLGS-
VAYHAGCFRCVLCARCLSTGDECRSLGD
GVRFVCMEHSLEGSGNTLVTKRRGPRTTI
KAKQLDTLKQAFATTPKPTRHIREQLAQET
GLSMRVIQVWFQNRRSKERRMKQLSALG
VRRSF
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Helobdella robusta Haemonchus contortus

Hymenolepis microstoma

0i[560139938|
emb|CDJ8163
1.1] Zinc finger
and
Homeobox
domain
containing
protein
[Haemonchus
contortus]
gi|675889286|
ref|XP_00903
0145.1]
hypothetical
protein
HELRODRAF
T_70524
[Helobdella

robusta]

gi|674594811|
emb|CDS2648
1.1
LIM/homeobox
protein Lhx1
[Hymenolepis

microstoma]

ATGAACGAGTGCGCCGGCTGCGCTCAACCAATTCTTGACAGGTATGTATTCAATGTGGTCGGTAAGTCGTGG
CACCAAGCATGTTTACGCTGCTCTGACTGTCTATCGCCGATGACCGAAACATGCTTCAGTCGCGACGGGTTGA
TTCTGTGTAAAAGCGATTTCGCCAGACGTTATGGTCAGCGCTGTGCAGGTTGCGATGGTGCGTTGGAGAAGG
AAGACTTAGTTCGGAAGGCCCGTGAT---
AAAGTGTTTCACATTCAATGCTTCCAGTGTTCTGTCTGTCAGAGGCGGTTGGACACTGGGGAACAGTTGTACA
TTCTG---GAGGGCAACCGATTCGTCTGTCAGCAGGACGGCGAGGGA---
AAGGACGATGCGGCGGCTGCGAAGCGACGAGGACCGCGGACGACCATCAAAGCCAAGCAGTTAGAGACATT
GAAGAATGCGTTTGCTTCGACGCCAAAACCGACACGGCACATTCGAGAACAGTTAGCACAGGAAACTGGACT
CAATATGAGGGTCATTCAGGTCTGGTTCCAAAACCGTCGAAGTAAAGAACGGCGCATGAAACAGTTACGATTC
GGGGGTTTTCGTCCCACGCGG
GTGGTGTTGTGTGCTGGCTGTGATGCGCCCATCCTGGACAAGTTTCTCCTGAATGTTCTAGATCGCACATGGC
ATACTGACTGCGTGCAGTGTTACGATTGCAAAACTGTTCTCACCGAAAAGTGCTTCTCCAGAGATGGCAAACT
TTACTGCAAGATGGATTTTCATAGGTCTGTTGCTGTTAAGTGCGGCGGTTGTGGCCAGGACATCTCAGCCACA
GAACTCGTGAGGAGGGCGCGCGAT---
CGCGCCTACCACCTCAAATGTTTCACTTGCATCGCCTGTGGCAAGCAGCTATCAACTGGAGAGGAGTTGTACA
TGTTG---
GACGAAGCTCGCTTCCTCTGTAAAGATGACGACGATGATGATGATGGAAGTGATATGACAAGCAAACGCCGA
GGGCCCCGCACAACCATCAAAGCAAAGCAGCTGGAAACGTTGAAAGCTGCATTTGCGGCCACACCGAAACCA
ACGCGCCACATCAGAGAACAGCTGGCACAAGAAACTGGACTCAACATGAGGGTCATTCAGGTCTGGTTCCAG
AACAGGCGATCAAAAGAACGACGGATGAAACAACTGAGTGCTCTTGGTGTTCGTCGTCAGTTC
GTCAACTGCTGTGTTGGCTGTGAGAAACCAATTATGGACAAATACTACCCCTGCATTGATGATCAGATATGGC
ATCAGGATTGTCTTCGGTGTGTTGTCTGTCGTATTCAACTGATCGATCGGTGCTTCTTTCGAAATGGGCAGTAC
TTTTGCAGAAATGACTTCATCAGACTCTTCAGCCCTAGATGTCCAACCTGTCTCGAAACCATTCATCCCACAGA
CATGGTTCGAATCCTTGGTTCA---
GTAGCGTATCATGCTGACTGCTTGCGTTGTGTACTTTGTGCTCGATGTTTATCCACTGGCGATGAATGCAGAC
CTCTTGGTGACGGTGTTCGATTTGTCTGTTTGGAACATGGCGACAAGAGTGAAGGTGGCAGTATTATTACAAA
ACGACGAGGACCAAGGACTACGATCAAGGCCAAACAACTCGACACTTTAAAACAAGCATTTGCGACTACACCA
AAACCCACTAGACACATTCGCGAACAATTGGCTCAAGAAACAGGTCTATCTATGCGAGTTATTCAGGTTTGGTT
TCAAAATCGTCGTAGCAAGGAGCGCCGAATGAAACAGCTCTCCGCACTTGGTGTTCGACGGAACTTC

MNECAGCAQPILDRYVFNVVGKSWHQAC
LRCSDCLSPMTETCFSRDGLILCKSDFARR
YGQRCAGCDGALEKEDLVRKARD-
KVFHIQCFQCSVCQRRLDTGEQLYIL-
EGNRFVCQQDGEG-
KDDAAAAKRRGPRTTIKAKQLETLKNAFAS
TPKPTRHIREQLAQETGLNMRVIQVWFQN
RRSKERRMKQLRFGGFRPTR

VVLCAGCDAPILDKFLLNVLDRTWHTDCV
QCYDCKTVLTEKCFSRDGKLYCKMDFHRS
VAVKCGGCGQDISATELVRRARD-
RAYHLKCFTCIACGKQLSTGEELYML-
DEARFLCKDDDDDDDGSDMTSKRRGPRT
TIKAKQLETLKAAFAATPKPTRHIREQLAQE
TGLNMRVIQVWFQNRRSKERRMKQLSAL
GVRRQF

VNCCVGCEKPIMDKYYPCIDDQIWHQDCL
RCVVCRIQLIDRCFFRNGQYFCRNDFIRLF
SPRCPTCLETIHPTDMVRILGS-
VAYHADCLRCVLCARCLSTGDECRPLGDG
VRFVCLEHGDKSEGGSIITKRRGPRTTIKA
KQLDTLKQAFATTPKPTRHIREQLAQETGL
SMRVIQVWFQNRRSKERRMKQLSALGVR
RNF
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Lollita gigantea

Mesocestoides corti*

Onchocerca volvulus*

0i[676436215]
ref|XP_00904
7809.1]
hypothetical
protein
LOTGIDRAFT
200317,
partial [Lottia
gigantea]
MCOS_00006
52101-mRNA-
1

OVOC1338
OVP03222
WBGene0023
8147

ATGGTTCACTGTGCTGGATGTGAACGCCCTATATCCGACAGGTTTCTTCTCAATGTTTTAGATCGTGCCTGGCA
TGCCAAGTGTGTCCAGTGCTTTGACTGTAAAAATAATTTGACGGAAAAGTGTTTTTATCGAGAGGGAAAATTAT
ATTGTCGACTCGATTTTTTCAGCCTTGTCACACCG
TCTTCATTAAAACATACTGGACGTTACACTCTGTTAAATTTCGTTTCATGTTTCGCTTGTATGGTGTGTAGAAAA
CAGCTATCAACAGGCGAGGAACTTTATATTTTA---
GACGAAAATAAATTTATTTGTAAAGAAGATGGGAAAGACTGTGGTGGCGGTACTGTCGGAGCTAAAAGGCGCG
GACCACGAACGACGATAAAAGCCAAGCAGTTAGAAGTGTTAAAAGCAGCTTTTAATGCCACACCAAAACCTAC
ACGTCATATCCGTGAACAACTTGCTCAAGAAACCGGACTCAATATGAGAGTGATTCAGGTTTGGTTCCAAAACA
GAAGATCGAAAGAGAGAAGAATGAAGCAGTTAAGTGCGCTGGGAGCAAGGCGGCACTTC

ATGGACAGGTATTACCCCTGTGTTGATGACAGGACTTGGCACCAGGACTGCCTTCGATGTGTAGTCTGTCGAG
CACAGCTCTTTGGTCGGTGCTACGCACGAAATGGACGGTACTTTTGCCGAAATGACTTTATCCGCCAGTCCAG
CCCACGATGCCCAACATGTACGGAGGCCATCCTACCGACTGATATGGTGCGTCTGTTGGGTTCC---
ATAGCCTACCATGCCGACTGCTTCCTCTGCATCCTCTGTTCACGTCGCCTAGCAACCGGAGACGAGTGTCGA
CTCATCGGCGACGGCGTGAGATTTATTTGCCTCGAGCACAATCAGGTGGAGGGTGGGAACAGTCTGCTGACC
AAGAGGCGAGGACCACGAACCACCATCAAAGCCAAACAGCTGGACACACTGAAAGAGGCCTTCGCGACCACT
CCAAAGCCCACGAGACACATCCGGGAACGACTAGCTCAGGAAACTGGCCTGTCAATGCGTGTTATTCAGGTA
AACCTGGTTGAGATGATGTTCTGTTTTGATGAC--------- CTCAGATATGTC--------------- TGG

MVHCAGCERPISDRFLLNVLDRAWHAKCV
QCFDCKNNLTEKCFYREGKLYCRLDFFSL

SSLKHTGRYTLLNFVSCFACMVCRKQLST
GEELYIL-
DENKFICKEDGKDCGGGTVGAKRRGPRTT
IKAKQLEVLKAAFNATPKPTRHIREQLAQET
GLNMRVIQVWFQNRRSKERRMKQLSALG
ARRHF
MDRYYPCVDDRTWHQDCLRCVVCRAQLF
GRCYARNGRYFCRNDFIRQSSPRCPTCTE
AILPTDMVRLLGS-
IAYHADCFLCILCSRRLATGDECRLIGDGV
RFICLEHNQVEGGNSLLTKRRGPRTTIKAK
QLDTLKEAFATTPKPTRHIRERLAQETGLS
MRVIQVNLVEMMFCFDD---LRYV-----W

GCTAATAAGATAGATGATATGTCAGCATCATCAAAAAGGAGAGGACCGCGAACTACCATTAAAGCTAAACAGTT
GGATACTCTAAAAGCAGCATTTGCTTCAACACCAAAACCAACAAGGCATATCAGGGAACAATTAGCACAGGAA
ACCGGTCTTAATATGCGAGTAATACAGGTTTCTATCCTGTTT TTGCCTTTTTTTTTGTTT--

ANKIDDMSASSKRRGPRTTIKAKQLDTLKA
AFASTPKPTRHIREQLAQETGLNMRVIQVS
IS LPFFLF---
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Strongyloides ratti

Taenia solium*

Trichinella britovi

0i|685831957|
emb|CEF6687
8.1 Liml
[Strongyloides
ratti]

TsM_0001032
00

0i|954386316|
gb|KRY49335.
1
LIM/homeobox
protein Lhx1
[Trichinella

britovi]

AGTTCTTCATGTTACTCATGTAAAGCTCCAATAAAAGATCGTTATATGTTGATGAGTGATAATTATTATTGGCAT
GAAAAATGTTTAAAATGTTATGATTGTAAGATGGAGTTAACGGAAAAATATTTTAAAATTGATGGTGTTCAAGTT
TGTAAGAAAGACTATTCAAAAAGAGTAGGTAATAAATGTGGTAATTGCAAAAAACAAATTGAAAAAACAGAGAT
GGTTAGGCAGATAAGAGGA---
AAAATATTTCATATCAGTTGTTTTAAATGTTCAAAATGTTTTAAACTTTTCGATACAGGTGATAAGATTTGTAGTT
TA---
GAAGATGGGACATTTGCTTGTGAAAAAGATGATAATTCAAAATATGATAATGATTTAATATCAAAACGAAGAGGT
CCCAGAACAACAATAAAATCAAGACAATTAGAAATTTTAAAGGCAGCATTTAATGCAACACCAAAACCAACAAG
ACATATCAGAGAACAATTAGCTCAAGAAACAGGATTAAGTATGCGTGTTATACAGGTTTGGTTTCAAAATAGAA
GATCCAAAGAAAGGAGATTAAAACAGATGAGATTAACTGGGGGAAGAAGAGATTCA
GCCAACTGCTGCGTTGGCTGCGAGCGACCAATTATGGACAAGTACTATCCATGCATCGACGATCAGATTTGGC
ATCAGGACTGTCTTCGCTGTGTGGTCTGCCGCGTTCAATTGGTGAGCCGGTGCTTCGTCCGAAACGGGCAGT
ACTTTTGCAGAAACGACTTTACACGTCTCTTCAGTCCGCGCTGCCCTACCTGCACAGAGACGATCCTGTCGAC
AGACATGGTCCGACTGCTGGGATCA---
GTTGCCTATCATGCTGACTGCTTCCGCTGTGTCCTCTGCGCACGCTGTCTCGCTACGGGCGACGAGTGTCGA
TCCCTCGGCGATGGCGTGCGATTCGTCTGCATGGAGCACTCGTTGGAAAGCAGTGGAAACACTGCCGTCACG
AAGCGACGTGGCCCTCGCACTACTATTAAGGCAAAGCAGTTGGACACCTTAAAACAGGCCTTCGCCACCACG
CCGAAACCCACCAGACATATTCGCGAACAATTGGCTCAAGAGACTGGCCTCTCTATGCGGGTCATTCAGGTAT
GGTTCCAAAATCGTCGAAGTAAGGAGCGTCGGATGAAGCAGCTGTCGGCACTGGGGGTGCGTAGGTCCTTT
ATGACACTGTGCGCTGGTTGCAAGAAACCTATATACGATCGTTATTTATATCATGTGATGGATAAATCTTGGCA
TGGTTCTTGTATTGTTTGTGAAGTATGCCAAACTCCACTGGATGATCGTTGTTTTACGAGAGATGGTCTAATTTT
TTGCAAAACAGACTTTTTGAAAAGGTATGGAGCAAAATGTTCGAGGTGTTCCCAAAATTTTTCTCGTGGTGATT
TGGTTCGCTATGCCCGAAAT---
AAAGCATTTCACATTGACTGCTTTTGCTGCACAATTTGTCAGAAGCGCCTAAATACTGGAGATCAGCTATACAT
TATC---
AATGACAGTACTTTTGTTTGCAAAACTGACGGAACCAGCGTTGGAACTTCCTCCAACGGGGCTAAACGACGCG
GACCTCGGACAACAATCAAGGCCAAGCAGCTGGAGACACTCAAAGCGGCCTTCGCAGCCACACCAAAGCCCA
CCCGGCATATCCGAGAACAATTGGCCCAGGAGACCGGCCTGAATATGCGCGTTATACAGGTTTGGTTCCAAA
ATCGACGCTCTAAAGAACGGCGCATTAAGCAGCTGCGATTTGGAGCCTTTCGACCGGGAAGT

SSSCYSCKAPIKDRYMLMSDNYYWHEKCL
KCYDCKMELTEKYFKIDGVQVCKKDYSKR
VGNKCGNCKKQIEKTEMVRQIRG-
KIFHISCFKCSKCFKLFDTGDKICSL-
EDGTFACEKDDNSKYDNDLISKRRGPRTTI
KSRQLEILKAAFNATPKPTRHIREQLAQET
GLSMRVIQVWFQNRRSKERRLKQMRLTG
GRRDS

ANCCVGCERPIMDKYYPCIDDQIWHQDCL
RCVVCRVQLVSRCFVRNGQYFCRNDFTR
LFSPRCPTCTETILSTDMVRLLGS-
VAYHADCFRCVLCARCLATGDECRSLGDG
VRFVCMEHSLESSGNTAVTKRRGPRTTIK
AKQLDTLKQAFATTPKPTRHIREQLAQETG
LSMRVIQVWFQNRRSKERRMKQLSALGV
RRSF

MTLCAGCKKPIYDRYLYHVMDKSWHGSCI
VCEVCQTPLDDRCFTRDGLIFCKTDFLKRY
GAKCSRCSQNFSRGDLVRYARN-
KAFHIDCFCCTICQKRLNTGDQLYII-
NDSTFVCKTDGTSVGTSSNGAKRRGPRTT
IKAKQLETLKAAFAATPKPTRHIREQLAQET
GLNMRVIQVWFQNRRSKERRIKQLRFGAF
RPGS
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Trichinella pseudospiralis

Trichuris muris*

Neanthes arenaceodentata

0i|954436550|
gb|KRY85197.
1
LIM/homeobox
protein Lhx1
[Trichinella

pseudospiralis

]

TMUE_s0059
000100|lim:ho
meobox_protei

n_lhx

gi[345132131|
gb|AEN75258.
1| Lim1
[Neanthes
arenaceodent

ata]

ATGACACTGTGCGCTGGTTGCAAGAAACCTATATACGATCGTTATTTATATCATCTGATGGACAAATCTTGGCA
TGGTTCTTGTATTGTTTGTGAAGTATGCCAAACTCCATTGGATGATCGTTGCTTTACGAGAGATGGTCAAATTTT
TTGCAAAACAGACTTTTTAAAAAGGTATGGAGCAAAATGTTCGAGGTGTTCACAAAATTTTTCTCGTGGAGATTT
GGTTCGCTATGCCCGAAAT---
AAAGCATTTCACATTGACTGCTTTTGCTGCACAGTTTGTCAGAAGCGCCTAAACACTGGAGATCAGTTATACAT
TATC---
AATGACAGTACTTTTGTTTGCAAAACTGACGTAGCCAGCGGAGGAACTTCCTCCAACGGGGCTAAACGACGC
GGACCTCGGACAACAATCAAGGCCAAGCAGCTGGAGACACTCAAAGCGGCCTTCGCAGCCACACCAAAGCC
CACCCGGCATATCCGAGAACAATTGGCCCAGGAGACCGGCCTGAATATGCGCGTTATACAGGTTTGGTTCCA
AAATCGACGCTCTAAAGAACGACGCATTAAGCAACTGCGATTTGGAGCCTTTCGACCGGGAAGT
GTGACCACCTGCGCCGGTTGCGACCGACCCATTTACGACCGCTACCTGTATCGAGTACTGGACAAGCCGTGG
CATGGCAACTGCATAGTATGTGAGGTATGTCAGGCTCGACTGGACGACAGATGCTTTACCAGGGACGGGCGG
ATTTACTGCAAGTCAGACTTTCTGAAGCGCTACGGTGCGAGATGCGCCAGCTGCTCGCAGGGTTTCTCCAGG
GGTGATTTGATCCGCCACGCTCGGGAC---
AAGACCTTCCATGTTGACTGCTTTTGCTGCACGGTGTGTCGGAAGCGGCTAAACACCGGAGATCAGCTCTAC
GTCATT---
AACGATAGCACCTTCGTCTGCAAGGGCGACTCCTCCTCCGGGGTAGGCGGAGGTGGCGGGGCCAAAAGGCG
CGGCCCAAGAACCACCATAAAGGCGAAGCAACTGGAAACCTTGAAAGCCGCCTTTGCAGCCACCCCCAAACC
GACCAGGCACATTCGGGAGCAGCTGGCCCAGGAGACCGGCCTGAACATGCGCGTCATTCAGGTGTGGTTCC
AGAATCGTCGATCCAAGGAAAGGCGCATAAAGCAGCTACGTTTTGGCGCCTTCCGTCCAGGCAGC
ATGGTGATGTGCGCCGGTTGTGAACGCCCGATCCTTGACCGGTTCTTGCTGAACGTATTGGACCGCGCCTGG
CACGCGAAATGTGTGCAGTGCGTCGAGTGCCGGTCCAATCTCACGGATAAGTGTTTTAGCCGAGACGGGAAA
CTCTATTGCCGGGAGGACTTTTTCAGACGGTTCGGCACGAAATGTGGTGGTTGTTCGCAGGGTATATCCCCTA
ATGACCTTGTGCGAAGGGCTCGTAAC---
AAAGTATTTCACCTCAAATGCTTCACGTGCATGGTTTGCCGGAAGCAGTTGTCGACGGGTGAGGAACTGTACG
TTTTG---
GACGAGAATAAATTCATCTGTAAAGAAGACGGCAAGGACGGTGAGGCGGCCCCAACCGGAACAAAACGCCGT
GGCCCCCGAACGACAATCAAAGCTAAGCAACTGGAAGTTCTTAAGGCGGCGTTCGCAGCGACACCCAAGCCC
ACGCGGCATATACGTGAACAACTTGCTCAGGAGACCGGTCTCAACATGAGGGTCATTCAGGTTTGGTTCCAAA
ACCGACGGTCGAAAGAAAGGCGGATGAAACAATTATCGGCACTCGGGGCTCGCCGTCACTTC

MTLCAGCKKPIYDRYLYHLMDKSWHGSCI
VCEVCQTPLDDRCFTRDGQIFCKTDFLKR
YGAKCSRCSQNFSRGDLVRYARN-
KAFHIDCFCCTVCQKRLNTGDQLYII-
NDSTFVCKTDVASGGTSSNGAKRRGPRTT
IKAKQLETLKAAFAATPKPTRHIREQLAQET
GLNMRVIQVWFQNRRSKERRIKQLRFGAF
RPGS

VTTCAGCDRPIYDRYLYRVLDKPWHGNCI
VCEVCQARLDDRCFTRDGRIYCKSDFLKR
YGARCASCSQGFSRGDLIRHARD-
KTFHVDCFCCTVCRKRLNTGDQLYVI-
NDSTFVCKGDSSSGVGGGGGAKRRGPRT
TIKAKQLETLKAAFAATPKPTRHIREQLAQE
TGLNMRVIQVWFQNRRSKERRIKQLRFGA
FRPGS

MVMCAGCERPILDRFLLNVLDRAWHAKCV
QCVECRSNLTDKCFSRDGKLYCREDFFRR
FGTKCGGCSQGISPNDLVRRARN-
KVFHLKCFTCMVCRKQLSTGEELYVL-
DENKFICKEDGKDGEAAPTGTKRRGPRTTI
KAKQLEVLKAAFAATPKPTRHIREQLAQET
GLNMRVIQVWFQNRRSKERRMKQLSALG
ARRHF
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Membrane-associated guanylate kinase protein 2

Echinococcus granulosus

0i|674564136]
emb|CDS2182
0.1
membrane
associated
guanylate
kinase ww and
pdz
[Echinococcus

granulosus]

.................. ATGAGATCCCCT

TCTGTCCAGAAG------------
GGTACTAACAGCGGTAAAGAAGTCGATATCCTGAGGAGTATCCAGATGCGTGGCATCGGATTAAGCGGACCC
TGTAAGACACCCGATTTTGTGCCCGCTTCCATCTACCTCCGAGGGCAAAAATCAGACCAGGATATCGGGTTA--
-GAAGACACAACGATGACAGACTCTCTGCTTGATTTTTCAACAGCACCGGCG------
TCAGCACCGTCGTCTCCAATCCGCATACCCAACGGCGGGACACATCTGGTTGATTTTGAAGTCAAATTACGAA
GAGGGAGGAAGGGTCTTGGACTCCGATTAGTTGGAGGAGCAGAGGAAGGCACCCAGGTGCATGTAGGAGCT
ATCACCCCGGGTGGACCAGCAGAACTCAGCGGTCAAATTTTTCCCGGAGATCAGCTAGTCGCCATCAATGGA
GTTTCCGTTCTTGGAGCCACTCATACTGGCGTTGTCCACCTTCTCAACGTCACCTCTCGCAGTCCTTCGGGAA
ATTTTCCCTCCAACACCACAATCACTCTCTCTTTTCGGGGTTATCGATCTAACCCGACCTCATTTGGCAATGGC
TCCTCCATGGAACACATTGACTCAATTCAGGCTTACTCACCCCTCCGTCAATACTCTTTTAGG---CGGTCT--------
-TGTAGTGAAGATTCCTCTATCAACTTATCATCTTCAATTCTATCAAGTGGACAA---
AATTCACCCTTTCACCGATCCCTTGGTACCACCCCCAAACCGGGCACAGCGTCTACG------
ATTTACAAAGTTCAGCTTCAAAGAAGAGCCAACGAGAGCTTTGGGTTTGCTATTAATTGCTCCCTGAGCCCCAA
GAGAGGATGGCATATTGGTGCAATTACCCCGGGTGGACCAGCCGACAGGAGTAAGCAGTTGCACGTTGGTGA
CAAAATCACCGAAATGAACGGATATCCGTTGGCGCTGCAGTCACACGCCGATGTGGTGGAACAGCTCTGCAC
AAAGCACCACCGTCTGGAGCTTATAGTGGAGCGACAACAAGCTAGAAAAGTATTCCAAATTCCCGTTCTAGAT
GCCAATGATAATACTATGCTAGCTAGATGGTCAGAAAGCCGATCAAACGAGCGTCGAAAGCAACAACAACCAA
GCTTTCTTGAACCCGTACCAGAAGCTCTTGATTCTTCCTGGAATTCTCGAACTCCTTCCCCACTAAGCTGCAAT
TTAAAAGAATCAGGATGCTACGCCGTGGATTTGACAGCGGATGAGCGAGGATTTGGTTTTTCTTTGCGCATGA
GTCAGGGCCTTCACCGAGGTACTATGACCATACTGCATATTGAGAAAGGAGGTCCCGCATTTCGTGACGGGA
AAATGCAGGTTGGTGATGAAGTTCTGGAGATAAACGGGACTCCAACAGAATCCCTGACATACACACAGGCGG
CTAAAGTAGTCAAATATGGTGGAGAACATATTCATCTAAAATTGCAGCGTGTGAACACACGCATCTACGACCTG
TCTGTTNNN

GTNSGKEVDILRSIQMRGIGLSGPCKTPDF
VPASIYLRGQKSDQDIGL-
EDTTMTDSLLDFSTAPA--
SAPSSPIRIPNGGTHLVDFEVKLRRGRKGL
GLRLVGGAEEGTQVHVGAITPGGPAELSG
QIFPGDQLVAINGVSVLGATHTGVVHLLNV
TSRSPSGNFPSNTTITLSFRGYRSNPTSFG
NGSSMEHIDSIQAYSPLRQYSFR-RS---
CSEDSSINLSSSILSSGQ-
NSPFHRSLGTTPKPGTAST--
IYKVQLQRRANESFGFAINCSLSPKRGWHI
GAITPGGPADRSKQLHVGDKITEMNGYPL
ALQSHADVVEQLCTKHHRLELIVERQQAR
KVFQIPVLDANDNTMLARWSESRSNERRK
QQQPSFLEPVPEALDSSWNSRTPSPLSCN
LKESGCYAVDLTADERGFGFSLRMSQGLH
RGTMTILHIEKGGPAFRDGKMQVGDEVLEI
NGTPTESLTYTQAAKVVKYGGEHIHLKLQR
VNTRIYDLSV?
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Echinococcus multilocularis

0i|674266266]
emb|CDI9812
3.1]
membrane
associated
guanylate
kinase ww and
pdz
[Echinococcus

multilocularis]

------------------ ATGAGATCCCCT
TCTGTCCAGAAG------------
GGTACTAACAGCAGTAAAGAAGTCGATATCCTGAGGAGTATCCAGATGCGTGGCATCGGATTAAGCGGACCC
TGTAAGACACCCGATTTTGTGCCCGCTTCCATCTACCTCCGAGGGCAAAAATCAGACCAGGATATCGGGTTA--
-GAAGACACAACGATGACAGACTCTCTGCTTGATTTTTCAACAGCACCGGCG------
TCGGCACCGTCGTCTCCAATCCGCATACCCAACGGCGGGACACATCTGGTTGATTTTGTAGTTAAAATACAAA
GAGGGAGGAAGGGTCTTGGACTTCGATTGGTTGGAGGAGCAGAGGAAGGCACCCAGGTGCATGTAGGAGCT
ATCACCCCGGGTGGACCAGCAGAACGGAGCGGTCAAATTTTTCCCGGAGATCAGTTAGTCGCCATCAATGGA
GTTTCCGTTCTTGGAGCCACTCATACTGGCGTTGTCCACCTTCTCAACGTCATCTCTCGCAGTCCTTCGGGAA
ATTTTCCCTCCAACACCACAATCACTCTCTCTTTTCGGGGTTATCGATCTAACCCGACCTCATTTGGCAATGGC
TCCTCCATGGAACACATTGACTCAATTCAGGCTTACTCACCCCTCCGTCAATACTCTTTTAGG---CGGTCT--------
-TGTAGTGAAGAATCCTCTATCAACTTATCATCTTCAATTCCATCAAGGGGACAA---
AATTCACCCTTTCACCGATCCCTTAGTACCACCCCCAAACCGGGCACAGCGTCTACG------
ATTTACAAAGTTCAGCTTCAAAGAAGAGGCAATGAGAGCTTTGGGTTTGCTATTAATTGCTCCCTGAGCCCCGA
GAGAGGATGGCATATTGGTGCAATTACCCCGGGTGGACCAGCCGACAGGAGTAAGCAGTTGCACGTTGGTGA
CAAAATCACCGAAATGAACGGATATCCGTTGGCGCTGCAGTCACACGCCGATGTGGTGGAACAGCTCTGCAC
AAAGCACCACCGTCTGGAGCTTACAGTGGAGCGACAACAAGCTAGAAAAGTATTCCAAATTCCCGTTCTAGAT
GCCAATGATAAGACTATGCTAGCTAGATGGCCAGAAAGCCGATCAAACGAGCGTCAAAAGCAACCACAACCAA
GCTTTCTTGAATCCGTACCAGAAGCTCTTGATTCTTCCTGGAATTCTCAAACTCCTTCCCCACTAAGCTGCAAT
TTAAAAGAATCAGGATGCTACGCCGTGGATTTGACAGCGGATGAACGAGGATTTGGTTTTTCTATGCGCATGA
GTCAGGGCCTTCACCGAGGTACTATGACCATACTGCATATTGAGAAAGGAGGTCCCGCATTTCGTGACGGGA
AAATGCAGGTTGGTGATGAAGTTCTGGAGATAAACGGGACTCTAACAGAATCCCTGACATACACACAGGCGG
CTAAAGTAGTCAAATATGGTGGAGAACATATTCATCTAAAATTGCAGCGTGTGAACACACGCATCTACGACCTG
TCTGTTNNN

GTNSSKEVDILRSIQMRGIGLSGPCKTPDF
VPASIYLRGQKSDQDIGL-
EDTTMTDSLLDFSTAPA--
SAPSSPIRIPNGGTHLVDFVVKIQRGRKGL
GLRLVGGAEEGTQVHVGAITPGGPAERSG
QIFPGDQLVAINGVSVLGATHTGVVHLLNVI
SRSPSGNFPSNTTITLSFRGYRSNPTSFGN
GSSMEHIDSIQAYSPLRQYSFR-RS---
CSEESSINLSSSIPSRGQ-
NSPFHRSLSTTPKPGTAST--
IYKVQLQRRGNESFGFAINCSLSPERGWHI
GAITPGGPADRSKQLHVGDKITEMNGYPL
ALQSHADVVEQLCTKHHRLELTVERQQAR
KVFQIPVLDANDKTMLARWPESRSNERQK
QPQPSFLESVPEALDSSWNSQTPSPLSCN
LKESGCYAVDLTADERGFGFSMRMSQGL
HRGTMTILHIEKGGPAFRDGKMQVGDEVL
EINGTLTESLTYTQAAKVVKYGGEHIHLKL
QRVNTRIYDLSV?
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Hymenolepis microstoma

0i|674590367|
emb|CDS3068
7.1
membrane
associated
guanylate
kinase ww and
pdz
[Hymenolepis

microstoma]

ATGTTCCGTGCAAAGTTAATGCGATCCTTT

CCTATTCATAAAACTAACCCAAATGGGACTGAAAATCACAAGGATCTTGATATTATAAAGGCCATTAGAATGCG
GGGAATCGGTCTTAGTGGACCCTGTAAGACCCCCGATTTCGTACCAGCCTCCGTCTATGTTAAATCCTATAAG
TCAAGTCATGACGTCACTTCTGGAGATGATACTACAGTCGCAGAATCGTTTGTCGACTTTTCGCCATCTCCGGT
ACCAGTTTCTGCGCCCTCATCTCCTCTTCGAAAGCCAAATGGTGGACCACAGCACATCGATCTCGACGTAAGA
TTAGTTCGAGGACCTAAGGGATTTGGACTTCGACTACTCGGTGGAGCGGAGGAAGGCACTCAGGTTCGTGTG
GGAGCTCTTACGCCAGGAGGACAGGCAGAACTGAGTGGAAACGTCTTTCCTGGGGATTTACTGATCGCTATT
AATGGAGTTTCGGTTATTGGGATGACCCATAGTTCCGTTGTACAACTTCTAATGGCAGCAGCGCCAACGATA---
AATAATCCTGTTACTTTAACGCTAAGAGGTCAACGACCGGCTCTCTATAGATCATTAAATGACTCATCTACGGA
TCAAATGGAGTCAAGTCGAGCATCACCAACCAACCACCAGCAATCATTCAGA---AGATCT---------
TTCAGTGAAAATTCGTCCATTCATTCAAGATTTTCGACATCATCCTCGAGCGAACCGAATTCGCCAATCCGACG
ACCCCTAAATTTAAGTGGTGACCAAAGTGCAAGGTCCTCC------
ATCTTCAAGGTCAAACTCCATCGGCGACCAAACGAAACATTTGGCTTTTCGATGAACCGATCTCTCAGCCCCG
ATAGAGGTTGTCACATTGGAGCTATTATCCCAGGCGGTCCTGCAGCCAGAAGTAGACGCATTAAAGTTGGAGA
CAAGATCACTGAAATAAATGGACACTCGCTAGCCAAAATATCTCACTCTGATATTGTGGAACAACTCTGCACTC
AGCATCGTCGCTTAGAACTCACTATGGAAAGACAGGAACCGTCCAACACCTTCAGAATTCCAGTTTTAGAAAA
CAACTGTCGAACTCCAACTTTCCTACGGTCCAGTAGTAGATCGAGTGAGCGAAAAAAGCTTCAGCAAACATCC
TTCCTAGAAACAGTTCCTGAATCGATTGATTCATCTTGGAATTCCAGATCTTCGACACCGGTTGGATGCAACCT
GAAGGAAGCGGAGAGTTACAACGTTGAACTATTATCAGATAGTCGGGGGTTTGGATTTTCTGTTCGAATGAGT
CCAGAACTGCAGAAGGGAGCCATGGTTATTCTTCGAATTGAAAAGGGAAGTCCAGCTTACAACGACTGCAAAA
TGCAGGTTGGAGACAGGGTTCTGGAAATAAATGGTGTTCCAACAGAAACCCTGACCTACACTCAAGCTGTCAA
AATAGTGAAATATGGCGGAGACCATCTTCACCTGAAACTTCGGAGAGTCAACACTCGGGCTTATGATCTATCC
ATTNNN

MFRAKLMRSF

PIHKTNPNGTENHKDLDIIKAIRMRGIGLSG
PCKTPDFVPASVYVKSYKSSHDVTSGDDT
TVAESFVDFSPSPVPVSAPSSPLRKPNGG
PQHIDLDVRLVRGPKGFGLRLLGGAEEGT
QVRVGALTPGGQAELSGNVFPGDLLIAING
VSVIGMTHSSVVQLLMAAAPTI------
NNPVTLTLRGQRPALYRSLNDSSTDQMES
SRASPTNHQQSFR-RS---
FSENSSIHSRFSTSSSSEPNSPIRRPLNLS
GDQSARSS--
IFKVKLHRRPNETFGFSMNRSLSPDRGCHI
GAIIPGGPAARSRRIKVGDKITEINGHSLAKI
SHSDIVEQLCTQHRRLELTMERQEPSNTF
RIPVLENNCRTPTFLRSSSRSSERKKLQQT
SFLETVPESIDSSWNSRSSTPVGCNLKEAE
SYNVELLSDSRGFGFSVRMSPELQKGAMV
ILRIEKGSPAYNDCKMQVGDRVLEINGVPT
ETLTYTQAVKIVKYGGDHLHLKLRRVNTRA
YDLSI?
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Mesocestoides corti*

MCOS_00004
36901-mRNA-
1

------------------ ATGACCTTTCCG
GGACTAAGGAAA------------
AGCTCTAGCTTTAGTGTTAAGTTGGATATTCTGAAAAGCATTCAGATGCGAGGAATTGGGTTAAGTGGACCCT
GTCAAACACCTGACTTTGTGCCCGCATCCCTATACCTCAAGGCTCAGAAGTCCGATCTGAACAATGCAGAAGG
AGATGACACGACAGTATCAGAATCGATGCTGGACCTGCTGGAGCCCCCAATA------
TCAGCACCAACATCACCAGTGAACAAACCAACCAGAAGGTCTCAACTGATGGATTTTGAGGTTAAATTACGAC
GAGGAAAATTTGGTTTTGGACTTCGATTGATAGGAGGGGCGGAGGAAGGCACCCAGGTGCAGGTGGGTGCT
CTCACTCCTGGTGGCTCCGCTGAAAACAGCGGCCAAATCTATCCTGGCGATCTTATCATTGCTATCAATGGAA
TCTCCGTTCTTGGAGCTACTCACAAAACAGTAATCCGTTTGCTCGACACCCTATCTCGCGACCTCTCGGGCAA
TATTTCCTTCGACTTGGTGATCACCCTCTCCCTCCGTGGCTACCGAGCATCCCAGAAAAACGGTGAATATGAG
GCTGCCATCGGGCACTTCGGCTCAAGCCCAACTTGTGCGTCAATTCACCAACTAAGTAGCCAACCGAGAAGT
GTCGGAGATTCTTCTAGTGAAGAATCTCTTCATTCAAAACTCTCGTCGCCACAAAGCAACTCC---
AGTTCCCCAATTCGTCGCCTC------
ACTTCCCCACGTCGTCCTACAAGGCCGATTCCGCTCATTTACAAGGTGGAACTTCACCGACGGTTCGATGAGA
GCTTTGGATTTTCCGTTGATCGACTATTCAGTCCTCACCGGGGATGTCACATTGAATCAATTACTCCAGGTGGT
CCGGCCGACAGAAGCAAGCGGCTGCAAATCGGTGACAAAATCATCGAAATAAACGGACACTCCCTAGCTTTG
CAGCCTCATGAAACTACAATCGAACAACTCTGCACGAAACGTCATCGCATTCAACTCACAATAGAAAAAAAAGA
GTCACGCAATTCCTTTCAAATACCGGAACTCAATGAAAATTCGGAA---------------
AGGTCGGAACGCAGATCAAGAGAACATCCGCCTGTTCCACGATCCTGTCTTCTTGAAGCAGTTCCTGAGGCCT
ATGATTCTTACTGGGACTCCCGCTGTGTGAGTAAATGCAATTCAGTTTTG
TTTGTCTTTTATGTTGTGTTTCAAAAAGACTAT
------------------ GTCGAATCATTAATA
ATTCAAATTNNN

SSSFSVKLDILKSIQMRGIGLSGPCQTPDF
VPASLYLKAQKSDLNNAEGDDTTVSESML
DLLEPPI--
SAPTSPVNKPTRRSQLMDFEVKLRRGKFG
FGLRLIGGAEEGTQVQVGALTPGGSAENS
GQIYPGDLIIAINGISVLGATHKTVIRLLDTLS
RDLSGNISFDLVITLSLRGYRASQKNGEYE
AAIGHFGSSPTCASIHQLSSQPRSVGDSSS
EESLHSKLSSPQSNS-SSPIRRL--
TSPRRPTRPIPLIYKVELHRRFDESFGFSV
DRLFSPHRGCHIESITPGGPADRSKRLQIG
DKIEINGHSLALQPHETTIEQLCTKRHRIQL
TIEKKESRNSFQIPELNENSE-----
RSERRSREHPPVPRSCLLEAVPEAYDSYW
DSRCVSKCNSVL----------------
FVFYVVFQKDY
VESLI 1Q1?
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Taenia solium*

TsM_0002721
00

ATGTCGCGTTCACCTGCGTGCCGCCACGAGATTGGCTATGCCACGCTTCGAGCAGCACTGGCCGGACTGCTA
ACCAAGCGGGCGTGCGATTGGCTGGATGCAATCCACCGCCTCCATCACGCAAGCCCGACACACGACTGCTTC
ATTGCTCACGATGCCTTTGCTTCGTACAAAAAG------------
GATGCCGACAGCGGAAAAGATTTTGATATCTTGAAGAGTATCCAAGTGCGTGGCATCGGGTTAAGCGGGCCC
TGTAAGACACCCGATTTCGTACCCGCTTCCATCTACCTCCGAGGGCAAAAATCAAACCAGGACGTTGAAATG---
GAGGACACAACGATGGCCGACTCTCTACTTGAGTTTTCAACAGCACCAGTG------
TCAGCACCGTCGTCTCCAACCCGCAAAGCCAACGAAGGAGGACATCTAGTCGATGTTGAAGTCCAACTACAA
CGGGGAAGGAAGGGTCTTGGACTTCGACTGGTCGGTGGAGCAGAAGAAGGCACCCAGGTACGAGTTGGAGC
CATCACTTCAGGAGGGCCAGCAGAACTGAGTGGTCAGATTTTTCCCGGAGATCAGCTAATTGCCGTCAATGGA
GTTTCCGTTTTGGGAGCCACTCACACCGATGTTGTCCACCTTCTCAACGTCGCCTCCCGCAGTGCCTTGGGAA
CTTTTCCCCCCAACACCACAATCACCCTCTCGCTTCGAGGTTATCGATCAAACCTGACCTCACTGGGCAATGA
CTCCTCGTTGGAACACTTCAACTCAATCTATGCCTACTCTCCCATTCGTCAGTACTCTTTCAGG---CGGTCT------

MSRSPACRHEIGYATLRAALAGLLTKRACD
WLDAIHRLHHASPTHDCFIAHDAFASYKK--
DADSGKDFDILKSIQVRGIGLSGPCKTPDF
VPASIYLRGQKSNQDVEM-
EDTTMADSLLEFSTAPV--
SAPSSPTRKANEGGHLVDVEVQLQRGRK
GLGLRLVGGAEEGTQVRVGAITSGGPAEL
SGQIFPGDQLIAVNGVSVLGATHTDVVHLL
NVASRSALGTFPPNTTITLSLRGYRSNLTS
LGNDSSLEHFNSIYAYSPIRQYSFR-RS---
CSEESSINSS

—--TGTAGTGAAGAGTCCTCTATCAACTCCAGT

GCTATCACCCCGGGTGGACCGGCTGAGAGGAGCAAGCAGTTGCGCGTTGGTGACAAAATCACCGAGATGAA
CGGGTATTCACTGGCGATGCAATCACACGCTGATGTCGTGGAACAGCTCTGTACAAAGCACCACCGCCTGGA
GCTCACAGTGGAGCGGCAACAATTTGGGAAAGTATTCCAAATTCCTGTTCTAGATGCTACTGATAAGGCTGTG
CCAGTTAGACGATCGGGAAGCCGGTCGGGTGAACGCCGCAAGCAGCAACAGCCATGCCTACTTGAACCAGT
ACCAGAAGCTCTCGATTCTTCTTGGAATTCGCGATCT

GTTGGTGATGAAGTTTTGGAGATAAACGGAACCCCAGCAGAATCCCTTACCTACGCACAGGCGGTTAGAGTTG
TCAAGTGCGGTGGAGATCATCTTCACCTTAAATTGCAGCGTGTGAACACACGCATCTACGACTTGTCT---CTT

AITPGGPAERSKQLRVGDKITEMNGYSLA
MQSHADVVEQLCTKHHRLELTVERQQFG
KVFQIPVLDATDKAVPVRRSGSRSGERRK
QQQPCLLEPVPEALDSSWNSRS------------=-

VGDEVLEINGTPAESLTYAQAVRVVKCGG
DHLHLKLQRVNTRIYDLS-L
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rotein kinase Mark2

Is granulosus

0i|674565903]
emb|CDS1899
8.1
serine:threonin
e protein
kinase MARK2
[Echinococcus

granulosus]

ATGCTTTTACTGGAGAATCCAAAATCAGGTTCTTTTATGTATCCCTACTCGTCTGCTGCGCCCTCAAATCCCCC
TGTGGTGGTCACACCCGATTCCGATTCCACG---AGTGCCATGCTCTTGCCAGGACAG---
CCGCAGTCGCCTACTGCGATGCTCTAT---------
TCTCCACCAGCTTATGCCTCTGGGCCTTCCCAACAAAAACAAGCCTATCTCAACAATAGCGGTGGCAATGGCG
CCACTGGCCCTGCGGCCAACAGCGGTGTCAATCCCAGCACTACTAATAATGGTGCTATGTTGGATATAATGTC
TCACTCCTTGATGCAGTCCCCGAGCACTCAACAGGCC---AATAGCAACACC---------
GGAAGCTTCTATTGTTGGCCCCCTCCTCCCGGTACGGGTGCACCTGCCTCCAATGTGGCCACT---------
GCACGACTGCCCCACCTAACCCAGAGAAGAGGAGGTGGTGGTGGTGCAGCC---
TACAGGATCTCCTCCCAGAACCCC------ CCTTCCGACTTCTCTCACGCC---
CAGTACTATTTCCGACAGCAGCAGCAGCAACTGGCTCCGCATAAGGCGGCTAGTGAGACCGGTGGCTACGG
CTGTGTTCCCAGTAAGCTCATGGGAAGTGGAACTTCCGCTACCACCACCAGTGGCAGTAGCAGCAGCAATAA
TTGGAAGGAACGACCACATGTGGGGAAGTATAGCCTGATCCGCACCATAGGCAAAGGCAACTTTGCCAAGGT
CAAGCTAGCCCAGCATGTGACAACGGGCATGGAGGTCGCCGTCAAAGTTATAGACAAGACACAGCTGAATCC
GACGAGCCTAAGAAAGCTCTTCCGGGAAGTACGGATAATGAAGACCTTGGACCATCCCAATATTATCAAACTT
CTAGAGGTCATCGAGTCGGAGAAGCACCTGTACCTTGTCATGGAGTATGCTAGCAACGGCGAGGTGTTCGAC
TATCTCGTTACCCACGGAAAAATGAAGGAGAAGGATGCACGGATAAAGTTTCGTCAGATTGTCTCTGCTGTAC
AATACTGCCATGCTAAAAACATTGTACATCGTGATCTCAAGGCGGAGAATCTGTTGTTGGACGAGTCGATGAA
CCTGAAGATAGCGGACTTCGGGTTTTCCAACAACTACTCAGCTGGTCGAAAATTGGACACCTTCTGCGGGTCA
CCGCCATACGCGGCGCCGGAGCTCTTCCTTGGCCGCAAGTACGACGGCCCAGAAGTGGACGTTTGGTCTCT
CGGGGTCATCCTCTACACCCTCGTCTCTGGCTCACTCCCTTTTGACGGCAAAAATCTCAAGGAACTGCGGGAA
TGTGTGCTCCGAGGCTCCTATCGTGTGCCCTTCTACATGTCTCACGAGTGCGAGATGCTACTCAGGAAGATGC
TCGTTCTTAATCCGACCAAACGCGCTTCTCTGCTAGATATTATGAAGGACAAGTGGTTGAACACAACTTTCGAG
GACAACATCTTGCAGCCCTTCAAGGAGGACCTCCCCAATTACAACGATCCGGAGAGAATTCAATGGATGGTGC
AGATGGGTTTCTCGCGGAGTGACATTCACGACTCTCTGATGAAGCAGCGGTTCAACAACATCACTGCTACGTA
CATTTTGTTGGGTCAACGAAAAAGAAAGTCGCTACCTTGGCCTCCCACCCTGTCTGGCGTC------
ATGCAGCCTCGAAGCCTCCCATCGGATATGCCCATGAGCGATGGGAGTGCTTCGTCATCAACAGCGGCAGGA
AGCGGTCGACAA---CCATCTTCACAGGCTCGTCAA---CTAACCTCCACCACAACTTCCACCGCCGCCGCC---
TCCTTCCGTCGTCCTTTCCACAATCCCAGCTCACTGGCC
GACGCCACCAATCGCAAGCACTCCAACGCTGATATTGACAGCAAC---------
TACGCCTCTGATGGGTATAGAAAAACTACTATTTCCGGTGCATCCACCACAGGAGGAGGAGGTCAGAGCAAG
GTGACACCAACC------ TTGACGGCA------------
GCCAATGCGGAAGGTGACGCTAGCATTGTAAATGCGCCTCTGGCGATAACGGATAATGACGATGTGAATAAT
GTCTCCATCCCGACTAACACGATAGTGACTACCACCGCGGGCACCATCGTCTCTACTACA------
GGAACCTTGAAGCGGCAACAAACGCGGCCAGACTCCCAACAACCAACAACTAACCTCACCACCTCTCCTGCT
CCCTCACCACCCCCT---
CCGGAGTCGTCCTCCACTTCGAAACCGCTGAAAAACCAATTCGTGACCTTATCCACCTCT----mmmmmmmmmmmmmmmem
GCCAATTCTCCCAGCACCGTTAATCCTGTTGTAGGCACCTTCAAAGATTCGAGAAATGGTCATACAAACTCCC
GTCCCAGTGCTACTTCAGCTCAGACATCAAGTCGAGGTGTCCCGGCCGTTTCCAAGCATCCATCCTTCACTCA

MLLLENPKSGSFMYPYSSAAPSNPPVVVT
PDSDST-SAMLLPGQ-PQSPTAMLY---
SPPAYASGPSQQKQAYLNNSGGNGATGP
AANSGVNPSTTNNGAMLDIMSHSLMQSPS
TQQA-NSNT---
GSFYCWPPPPGTGAPASNVAT---
ARLPHLTQRRGGGGGAA-YRISSQNP--
PSDFSHA-
QYYFRQQQQQLAPHKAASETGGYGCVPS
KLMGSGTSATTTSGSSSSNNWKERPHVG
KYSLIRTIGKGNFAKVKLAQHVTTGMEVAV
KVIDKTQLNPTSLRKLFREVRIMKTLDHPNII
KLLEVIESEKHLYLVMEYASNGEVFDYLVT
HGKMKEKDARIKFRQIVSAVQYCHAKNIVH
RDLKAENLLLDESMNLKIADFGFSNNYSAG
RKLDTFCGSPPYAAPELFLGRKYDGPEVD
VWSLGVILYTLVSGSLPFDGKNLKELRECV
LRGSYRVPFYMSHECEMLLRKMLVLNPTK
RASLLDIMKDKWLNTTFEDNILQPFKEDLP
NYNDPERIQWMVQMGFSRSDIHDSLMKQ
RFNNITATYILLGQRKRKSLPWPPTLSGV--
MQPRSLPSDMPMSDGSASSSTAAGSGRQ
-PSSQARQ-LTSTTTSTAAA-
SFRRPFHNPSSLA----------
DATNRKHSNADIDSN---
YASDGYRKTTISGASTTGGGGQSKVTPT--
LTA---
ANAEGDASIVNAPLAITDNDDVNNVSIPTNT
IVTTTAGTIVSTT--
GTLKRQQTRPDSQQPTTNLTTSPAPSPPP-
PESSSTSKPLKNQFVTLSTS-------
ANSPSTVNPVVGTFKDSRNGHTNSRPSAT
SAQTSSRGVPAVSKHPSFTHRNILTGTE----
------ DDFNVPILAPRASDAAVA-
GAEASLGGRVSKRAPITSNPSTIVATTRA
QPYELINPAALESSLQ-------NASDMAG-
ISSNTNQSLFLRNHPSLGYRSLRLPADAAA
ELRAAAAAATLSGTATMGEAHPSTYYNT---



5 multilocularis

0i|674576610]
emb|CDS3704
7.1
serine:threonin
e protein
kinase MARK2
[Echinococcus

multilocularis]

ATGCTTTTACTGGAGAATCCAAAATCAGGTTCTCCTATGTATCCCTACTCGTCTGCTGCGCCCTCAAATCCCCC
TGTGGTGGTCACACCCGATTCCGACGCTACG---AGTGCCATGCTCTTGCCAGGACAG---
CCGCAATCGCCTACTGCGATGCTCTAT---------
TCTCCACCAGCTTATGCCTCCGGACCTTCCCAACAAAAACAAGCCTATCTCAACAATAGTGGCGGCAATGGCG
CCACTGGCCCTGCGGCCAACAGCGGTGTCAATCCCAGCACTACTGATAATGGTGCTATGTCGGATATAATGTC
TCACTCCTTGATGCAGTCCCCGAGCACCCAACAGGCC---AATAGCAACATC---------
GGAAGCTTCTATTGTTGGCCCCCTCCTCCCGGTACGGGTGCACCTGCCTCCACTGTGGCCACT---------
GCACGACTGCCCCACCTAACCCAGAGGCGAGGAGGTGGTGGTGGTGCAGCC---
TACAGGATCTCCTCCCAGAACCCC------ CCTTCCGACTTCTCTCATGCC---
CAGTACTATTTCCGACATCAGCAGCAGCAATTGGCTCCGCATAAGGCGGCTAGTGAGACCGGTGGCTACGGC
TGTGTTCCTAGTAAGCTCATGGGAAGTGGAACTTCCGCTACCACCACCAGTGGCAGTAGCAGCAGCAACAATT
GGAAGGAACGGCCACATGTGGGGAAGTATAGCCTAATCCGCACCATAGGCAAAGGCAACTTTGCCAAGGTCA
AGCTAGCCCAGCATGTGACAACGGGCATGGAAGTCGCCGTCAAAGTTATAGACAAGACGCAGCTGAATCCGA
CGAGCCTAAGAAAGCTCTTCCGGGAAGTACGGATAATGAAGACCTTGGACCATCCCAATATTATCAAACTTCT
GGAGGTCATCGAGTCGGAGAAGCACCTGTACCTTGTCATGGAGTATGCTAGCAACGGCGAGGTGTTCGACTA
TCTCGTTACCCACGGAAAAATGAAGGAGAAGGATGCACGGATAAAGTTTCGTCAGATTGTCTCTGCTGTACAA
TACTGCCATGCTAAAAACATTGTACATCGTGATCTCAAGGCAGAGAATCTGTTGTTGGACGAGTCGATGAACC
TGAAGATAGCGGACTTCGGATTTTCCAATAACTACTCAGCTGGTCGAAAATTGGACACCTTCTGCGGGTCACC
GCCGTACGCGGCGCCGGAGCTCTTCCTTGGCCGCAAGTACGACGGCCCAGAAGTGGACGTTTGGTCTCTCG
GGGTCATCCTCTACACCCTCGTCTCTGGCTCACTCCCTTTTGACGGCAAAAATCTCAAGGAACTGCGGGAATG
TGTGCTCCGAGGCTCCTATCGTGTGCCCTTCTACATGTCTCACGAGTGCGAGATGCTACTCAGGAAGATGCTC
GTTCTTAATCCGACCAAGCGCGCTTCTCTGCTAGATATTATGAAGGACAAGTGGTTGAACACAACTTTCGAGG
ACAACATCTTGCAGCCCTTCAAGGAGGACCTCCCCAATTACAACGATCCGGAGAGAATTCAATGGATGGTGCA
GATGGGTTTCTCGCGGAGTGACATTCACGACTCTCTGATGAAGCAGCGGTTCAACAACATCACTGCTACGTAC
ATTTTGTTGGGTCAGCGAAAAAGAAAGTCGCTACCTTGGCCTCCCACCCTGTCTGGCGTC------
ATTCAGCCTCGAAGCCTCCCGTCAGATATGCCCACGAACGATGGGAGTGCTTCGTCATCAACAGCGGCAGGA
AGCGGTCGACAA---CCATCCTCACAGGCTCGTCAA---CTAACCTCCACCACAACTTCTACTGCCGCCGCC---
TCCTTCCGTCGTCCTTTCCACAATCCCAGCTCACTGGCC
GACGCCACCAATCGCAAGCACTCCAACGCTGATATTGACAGCAAC---------
TACACCTCTGATGGGTATAGAAAAACTAGTATTTCCGGTGCATCCACCACAGGAGGAGGAGGTCAGAGCAAG
GTGACACCAACC------ TTGACGGCA------------
GCCAATGCGGAAGGAGACGCTAGCATTGCAAATGCGCCTCTGGCGATAACGGATAATGACGATGTGAATAAT
GTCTCCATCCCGACTAACGCGACAGTGACTACCACCGCGGGCACCATCGTCTCTACTACA------
GGAACCTTGAAGCGG-----=-mmmmmmmmmmnee
CAACAACCAACAACTAACCTTACCATTTCTCCTGCTCCCTCACCACCCCCT---
CCGGAGTCGTCCTCCACTTCGAAACCGCTGAAAAACCAATTCGTGACCTTATCCACCTCT------====mmmmmmmmmmmmem
GCCAATTCTCCCAGCACCGTTAATTCTGTTGTAGGCACCTTCAAAGATTCGAGAAATGGTCATACAAACTTCCG
TCCCAGTGCTACTTCAGCTCAGACATCAAGTCGAGGTGTCCCGGCCGTTTCCAAGCGTCCATCCTTCACTCAC

MLLLENPKSGSPMYPYSSAAPSNPPVVVT
PDSDAT-SAMLLPGQ-PQSPTAMLY---
SPPAYASGPSQQKQAYLNNSGGNGATGP
AANSGVNPSTTDNGAMSDIMSHSLMQSPS
TQQA-NSNI---
GSFYCWPPPPGTGAPASTVAT---
ARLPHLTQRRGGGGGAA-YRISSQNP--
PSDFSHA-
QYYFRHQQQQLAPHKAASETGGYGCVPS
KLMGSGTSATTTSGSSSSNNWKERPHVG
KYSLIRTIGKGNFAKVKLAQHVTTGMEVAV
KVIDKTQLNPTSLRKLFREVRIMKTLDHPNII
KLLEVIESEKHLYLVMEYASNGEVFDYLVT
HGKMKEKDARIKFRQIVSAVQYCHAKNIVH
RDLKAENLLLDESMNLKIADFGFSNNYSAG
RKLDTFCGSPPYAAPELFLGRKYDGPEVD
VWSLGVILYTLVSGSLPFDGKNLKELRECV
LRGSYRVPFYMSHECEMLLRKMLVLNPTK
RASLLDIMKDKWLNTTFEDNILQPFKEDLP
NYNDPERIQWMVQMGFSRSDIHDSLMKQ
RFNNITATYILLGQRKRKSLPWPPTLSGV--
IQPRSLPSDMPTNDGSASSSTAAGSGRQ-
PSSQARQ-LTSTTTSTAAA-
SFRRPFHNPSSLA---------
DATNRKHSNADIDSN---
YTSDGYRKTSISGASTTGGGGQSKVTPT--
LTA---
ANAEGDASIANAPLAITDNDDVNNVSIPTN
ATVTTTAGTIVSTT--GTLKR-----
QQPTTNLTISPAPSPPP-
PESSSTSKPLKNQFVTLSTS--------
ANSPSTVNSVVGTFKDSRNGHTNFRPSAT
SAQTSSRGVPAVSKRPSFTHRNILTGTE----
------ DDFNVPILAPRASDAAVA-
GAEASLGGRVSKEBBTTSNPSTIVATNRA
QPYELINPAALESSLQ------NASNMAG-
ISSNTNQSLFLRNHPSLGYRSLRLPTDAAA
ELRAAAAAATLSGTATMGEAHSSTYYNT---



pis microstoma

0i|674595624]
emb|CDS2567
7.1
serine:threonin
e protein
kinase MARK2
[Hymenolepis

microstoma]

ATGCTTTTATTGGAGAATCCAAAACCAGGTTCTCCCATGTATTCATACACATCACCACCAGTTAATAAC------------
ATCTCAAGTGAGTTTGATTCCACTCCCAGCGAAATGCTTCTTCCGGGGCAACTGCCTCAAAATCCGCCCTCAA
TGCTCTATCCCTCTGCTTCTCCCTCGAACTACACC------
CCCAACCAACCAAAATCTGGATACCTCAATCCTGCTGCCAATAATACCAGCACCATGAATAGCAATAATAGCG
GTGCCAAC------------
AACAATGGAGCAATGTCAGATATAATGTCTCACTCTATGATGCAAACGCCTCTGCAACCAGGGGCGAGTAATT
CTAATATTATTACTGCAGGAAGCTTTTATCGTTGGCCGCCACCTTCTAATGGGCCAAATACTCCTTCCAATCCA
CCTACAAATAATTTCACTCGAATGCCCCACATGGGCCAGAGACGCACTAGTGGTGCGTCAGCGACGGGGTAT
AGAATCTCTCCTCATAATCCCCCACCTCCATCGGACTATTCTCATGCTCAGCAGTACTATTTTCGTCAGCAACA
GCAGCAG------ CAGCACAAAACGATTAGTGAAACTGGAGCTTAT------
ACTGGCAGCAAATTGTCTGCTCCTGGAAATCCTTCTGCAAATCCCTCTGGTGTTAGTGGTAGCAGTAATTGGA
AAGAGAGACCACATGTGGGAAAGTATAGCCTCATTCGGACAATTGGAAAGGGAAATTTTGCCAAAGTGAAGCT
GGCTCAACATGTAACTACGGGGATGGAGGTCGCTGTGAAGGTTATCGATAAAACCCAACTCAACCCAACAAG
CCTTCGAAAGCTCTTCCGAGAAGTGCGAATAATGAAGACACTGGATCATCCAAATATAATCAAATTATTGGAGG
TGATTGAATCTGAGAGGCACCTCTACCTGGTTATGGAATATGCTAGCAACGGTGAAGTTTTTGACTACCTCGTA
ACTCATGGAAAGATGAAGGAGAAGGATGCGCGAATAAAGTTCCGTCAAATCGTATCCGCTGTGCAATATTGCC
ACGCCAAGAATATTGTACACCGTGACCTCAAGGCGGAAAACCTCCTGCTTGACGAATCAATGAACTTGAAGAT
CGCGGACTTTGGGTTTTCCAATAACTACTCTGCCGGACGCAAGTTGGATACTTTCTGTGGTTCACCACCCTAT
GCTGCTCCTGAACTTTTCCTTGGACGGAAGTACGATGGACCGGAAGTGGATGTTTGGTCACTTGGAGTCATCC
TCTACACCCTGGTCTCGGGATCTCTTCCTTTTGATGGAAAGAATCTCAAAGAACTGCGTGAATGCGTTCTCCG
AGGTTCCTATCGTGTGCCCTTCTACATGTCTCACGAATGTGAAATGCTTCTCAGAAAGATGCTCGTCCTCAATC
CCACTAAAAGAGCCTCCCTTCTTGAGATTATGAAGGACAAGTGGTTGAACACTACCTTTGAAGACAATACTCTA
CAGCCTTACAAAGAAGACCTTCCCAATTACAATGATCCTGAGAGAATTCAATGGATGGTCAACATGGGTTTCTC
CCGCAGTGACATCCACGATTCCCTGACCAAACAACGCTTCAACAACATCACGGCCACGTACATTCTACTCGGT
CAAAGACGTCAGAAATCTCTTCCCTGGCCACAAACCCTCTCTGGAGCT------
ATTCAACCACGAAGCCTCTCTTCGGAAGCCTCCACATCTAATGGAAATTCCACAGTG---------------
AATGGTCGACAGTCTAACCCTCGTCAACTACAGCAGCCTCTCACTTCGGCTTCAACGTCAACC---GCCGCG---
TCCTTCCGACGACCTTTTCATGCTCCCAATATCTCTGCTACGACTGGTCAGTCGAATGATAATGCTACTCCCGT
GACTTCTAGAAAATATTCGAATGTGGAGAGTGGTAGTAGTGTTAACAGTTATGGAAGTGAGGGATATAGAAAAA
GCTGTGTTCCT------ TCAACTTCTGCAACAGGTGGTCAGAACAAAATTTCCTCGTCA------

GACAACGATGATGTGAATAACGTCTCCAAT---------------—-- TCTCCAGCTCCG------------ ACCACTTCT------
GGAACCCTGAAACGTCAGCAGACC
TCCCCTGTCTCTTCTCCCGTCCCTCAAGACCCATCATCG
AAAGCCTTGACAACAACGACAACAAAGAACCTCACTTCTGCTATCGCCACATCTAGCAGTACAACTGATCCTTC
TATAGGCAATGTTTTAGAATCGAGA------ AATGGTAATTCTCGTACTGGTACAACACCCACAAGTCGCCCAAAT--

GTCCCCAAACGCTCCTCCTTCAATCATCGAAATATCCTAGCCGGTACAGAGAGTGCCAATAACAACAGCAACA

MLLLENPKPGSPMYSYTSPPVNN-—
ISSEFDSTPSEMLLPGQLPQNPPSMLYPSA
SPSNYT--
PNQPKSGYLNPAANNTSTMNSNNSGAN---
NNGAMSDIMSHSMMQTPLQPGASNSNIIT
AGSFYRWPPPSNGPNTPSNPPTNNFTRM
PHMGQRRTSGASATGYRISPHNPPPPSDY
SHAQQYYFRQQQQQ--QHKTISETGAY--
TGSKLSAPGNPSANPSGVSGSSNWKERP
HVGKYSLIRTIGKGNFAKVKLAQHVTTGME
VAVKVIDKTQLNPTSLRKLFREVRIMKTLDH
PNIIKLLEVIESERHLYLVMEYASNGEVFDY
LVTHGKMKEKDARIKFRQIVSAVQYCHAKN
IVHRDLKAENLLLDESMNLKIADFGFSNNY
SAGRKLDTFCGSPPYAAPELFLGRKYDGP
EVDVWSLGVILYTLVSGSLPFDGKNLKELR
ECVLRGSYRVPFYMSHECEMLLRKMLVLN
PTKRASLLEIMKDKWLNTTFEDNTLQPYKE
DLPNYNDPERIQWMVNMGFSRSDIHDSLT
KQRFNNITATYILLGQRRQKSLPWPQTLSG
A--IQPRSLSSEASTSNGNSTV-----
NGRQSNPRQLQQPLTSASTST-AA-
SFRRPFHAPNISATTGQSNDNATPVTSRK
YSNVESGSSVNSYGSEGYRKSCVP--
STSATGGQNKISSS--
TTPGRSGGGAEVDATLPNAPLATSDNDDV

KALTTTTTKNLTSAIATSSSTTDPSIGNVLE
SR--NGNSRTGTTPTSRPN-----
VPKRSSFNHRNILAGTESANNNSNNAGGD
FNVPILAPRASDATVAPGE------
RISRRDEAAVNSTTGGGQSRPQAYELINTA
ALENTLQ------- NA%él'2
ASQKNSNTGQSMFSRNHSSLGYRSLRLPT
DTAAELRSVAMAAATNGASPMGDTHPP-
NYYTANTNNSTPSGA-



Mesocestoides corti*

MCOS_00008
01201-mRNA-
1

ATGAAAGAAAAGGATGCACGAGTAAAGTTTCGTCAAATCGTGTCTGCGGTGCAATATTGCCATGCCAAAAACA
TTGTTCATCGTGATCTCAAGGCGGAGAATCTGTTGCTGGATGAATCAATGAATCTGAAGATAGCAGATTTCGG
ATTTTCCAATAACTATTCATCGGGTCGAAAGCTGGATACATTTTGTGGTTCCCCACCTTACGCAGCGCCTGAGC
TCTTCCTCGGCAGGAAATACGACGGTCCTGAAGTGGATGTCTGGTCTCTCGGTGTCATTCTTTACACTCTCGT
TTCCGGTTCTCTCCCGTTTGACGGGAAAAATCTCAAAGAACTGCGTGAATGCGTCCTTCGAGGCTCCTACCGC
GTGCCCTTCTACATGTCCCATGAATGTGAGATGCTGCTCAGGAAGATGCTTGTTCTCAATCCAACCAAGCGCG
CTTCTCTTCTGGATATTATGAAAGACAAGTGGCTGAATACGGCCTTTGAGGATAACACTCTGCAACCCTTTAAA
GAGGACATCCCTGACTACAATGATCCTGAGAGAATACAATGGATGGTACAGATGGGCTTCTCTAGAAGCGATA
TCCACGACTCGCTGACGAAGCAGCGGTTCAACAATATCACCGCGACGTACATCCTGCTAGGTCAACGAAGGC
AGAAGTCCCTTCCCTGGCCTCCAACCCTGACGGGCAGTAGTGTCGTGCCACAGCGGAGCCTCTCGTCGGAG
GTGCCGGCACCA GTG AACGGCCGCCAA---AACCCT
GCGACCACAGGATCCTCCCAA------------
CCGCCACAATCTCGCCAACTTACTCCCACAACCACCACCACTAATGCTGCTTCCTTCCGG------------
CGGCCCTACCACCCTCCTCCCTCATCCTCCTCAAACACTAGTGCTCAGGTCAAAGTGATGTCAACTGCCTTGA

CCGCGCCT----nmmmnn--
GGTAACATGGAAGGTGACGCAAGCTTGGCGAATGCACCGCTTGCGACGACAGACATTGACGACGTAAAT -
AAC--m oo TCTCCCGCAAAC---mmmnmms

ATTTCCCCCGTGCCCTCACCCTCTCCC---
GACTCCTCTACTGGCACGGTGAAGCCTTCAAGGAATCAGTCTGCACTTTCGTCAACCTCTACT -----==mmmmmmmmmmeee
GCCGTAGAATCTAGCACTACGACCGGAAGT------
ACGGTTCAAGATTCGAGGAGCGAGCATGCAGATTCTCGTGGGGGTGCGACCTCAACCCAGACACCGAATCGT
GGTGCTCCTACTGTGCCCAAACGCCCATCCTTCACACACAGGAACATCACTGCCGGTATTGAG----===============
---------- GGTGAGTTTCACGTGCCGATTTTGGCGCCACGTGCATCAGACGCTGCT---
GCTCCCGGCTCCGAAACACCGCTCACTGGTCGACTGCCTCGGAGGGACGAGCCAAAT---
TCGTCTTCGTCTGGAGCCACAGCTAACAGACCCCAGCCGTACGAACTCATAAATTCAAACATCGAGTCATCTC
TCCTCCAGCAACAACAACCAAACACATCTAATGCTTCTAACGTCGCCAATCGAAAAAGTGGCAATTCCAACCA
GACTGCTTTCTCCAAGACCCATTCTTCCCTTGGTTATAGGTCACTTCGCCTCCCAGCAGATACCACTGCGGAG
TTGAGAGCTCTAGCTAGCGGT

MKEKDARVKFRQIVSAVQYCHAKNIVHRD
LKAENLLLDESMNLKIADFGFSNNYSSGRK
LDTFCGSPPYAAPELFLGRKYDGPEVDVW
SLGVILYTLVSGSLPFDGKNLKELRECVLR
GSYRVPFYMSHECEMLLRKMLVLNPTKRA
SLLDIMKDKWLNTAFEDNTLQPFKEDIPDY
NDPERIQWMVQMGFSRSDIHDSLTKQRFN
NITATYILLGQRRQKSLPWPPTLTGSSVVP
QRSLSSEVPAP----V---=-NGRQ-NP---------
------------------- ATTGSSQ---
PPQSRQLTPTTTTTNAASFR----
RPYHPPPSSSSNTSAQVKVMSTALTAP----
GNMEGDASLANAPLATTDIDDVN---N------
SPAN----TTTIGTLKRQQARTEPHQPIT---
ISPVPSPSP-
DSSTGTVKPSRNQSALSSTST------
AVESSTTTGS--
TVQDSRSEHADSRGGATSTQTPNRGAPT
VPKRPSFTHRNITAGIE---------
GEFHVPILAPRASDAA-
APGSETPLTGRLPRRDEPN-
SSSSGATANRPQPYELINSNIESSLLQQQQ
PNTSNASNVANRKSGNSNQTAFSKTHSSL
GYRSLRLPADTTAELRALASG---------
GDTQSS-YYNT--------
SGASFAAHHQPTIAGVSP----
APVSHSPSVSSSTQE--GESRHSTAASAV--
NSGFYVPFGRNVAARSTIQHVPASETRDRI
ALERPDQWSRPLVRHPGTAAHMDQKTTL
ADLYSQTVNQVRSRKISWPITMILAFSLLV--
SQSQGRRSPSDLSVISVTSSSATAKAESN



Taenia solium*

TsM_0000720
00

=

VIRS---

----------------------- ATGCGGTCT

GTATTT

CAGGCAGAGAATCTGTTGTTGGACGAGTCGATGAACCTGAAGATAGCGGACTTCGGCTTTTCCAACAACTACT
CAGCTGGTCGGAAATTGGACACCTTCTGCGGGTCGCCACCATACGCGGCGCCGGAGCTCTTCCTTGGCCGC
AAGTACGACGGCCCAGAGGTGGATGTCTGGTCTCTCGGGGTCATCCTCTACACCCTCGTCTCTGGCTCACTC
CCTTTTGACGGCAAAAATCTCAAGGAACTGCGGGAGTGTGTACTTCGAGGCTCCTATCGTGTGCCCTTCTACA
TGTCTCACGAATGCGAGATGCTACTCAGGAAGATGCTCGTTCTCAATCCCACCAAACGCGCCTCGCTGATAGA
GATTATGAAGGATAAGTGGTTAAATACAACTTTCGAGGACAACATTCTGCAGCCCTTCAGGGAGGATCTCCCC
AATTACAACGATCCGGAGAGAATTCAATGGATGGTACAGATGGGCTTCTCACGGAGTGATATTCACGACTCTC
TGACGAAGCAGCGGTTCAATAACATCACTGCTACGTACATTTTGTTGGGTCAACGAAAACGAAAGTCGCTACC
TTGGCCTCCCACCCTGGCTGGTGTC------
ATGCAACCTCGAAATCTACCATCGGATATGCCTGCGGCTGATGGGAGTGTCTCATCATCGGCAGCCTCAGGA
AGCGGTCGACAA---CCAACCTCACAGGCTCGTCAA---
CTCACCTCCACCACAACTTCTACCGCCGCCGCCTCCTCCTTCCGCCGTCCCTTCCACAATCCCAGTTCAACGG
CC GACGCCACCAGTCGCAAGCACTCCAACGCTGAGATCAACAGCAAC---------
TACACTTCTGATGGGCATAGAAAAACTAGTATTTCCGGTGCATCCACCACAGGA---
GGGGGTCAGAGCAAGCTGACATCAGTC------ TCGATGGCG------------

TCTCTGTCCCGTCT---ACCACTGTGAGCACCACTGCC------------ ACCACTGCA------
GGAACTTTGAAGCGGCAACAAACGCGACCTGAGTCCCAACAACCAATAACCAAC------
ACCTCTCCCGTCCCTTCTCCGCCTCCT---
CCCGAGTCGTCCTCCACTTCAAAAACGCTGAAAAACCAGTTCGTGACTTTATCCGCTTCT-----=====-==mmmmm---
GGCAACCCTCCCGGTGCTGTCAACCCTATTGTAGGCACCTTCAAAGATTCGAGAAATGGTCATACAAACTCCC
GTTCCAGTGCCACTTCAGCTCAGACATCAAACCGAGGCGTCACGGCCGCTTCCAAGCTCCCATCCTTCACTCA
CAGAAGCATCCTTACTGGCACCGAA
GATGACTTTAACGTGCCGATTTTGGCACCGCGAGCCTCCGACGCTACGGTGGCT---
GGAGCAGAGACATCGTTGGGCGGGCGTGTGTCGAAGTGGGACGATGTGACGTCCAATCCTTCGACTATCGT
GACGACGACTAGAGCGCAACCCTACGAGCTAATCAACCCTGCGGCACTCGAGTCCTCTTTGCAG---------------—--
----AACCCCTCCAACGTGACAGTA---
ATCAGCAGCAACACGAAGCAGTCACTGTTTTCGAGGAAAAACCCCTCACTTGGATATCGGTCTCTCCGGTTGC
CAGCAGATGCGGCGTCGGAACTAAGAGCTGCAGCAGTGGCAGCAACGCTGTCAGGAACAGCGACGATGGTT
GAAGCGCACCCCACTACATACTACAACGCG-------====mmmmmmmm e GGTGGTGTC---

QAENLLLDESMNLKIADFGFSNNYSAGRKL
DTFCGSPPYAAPELFLGRKYDGPEVDVWS
LGVILYTLVSGSLPFDGKNLKELRECVLRG
SYRVPFYMSHECEMLLRKMLVLNPTKRAS
LIEIMKDKWLNTTFEDNILQPFREDLPNYND
PERIQWMVQMGFSRSDIHDSLTKQRFNNI
TATYILLGQRKRKSLPWPPTLAGV--
MQPRNLPSDMPAADGSVSSSAASGSGRQ
-PTSQARQ-
LTSTTTSTAAASSFRRPFHNPSSTA----------
DATSRKHSNAEINSN---
YTSDGHRKTSISGASTTG-GGQSKLTSV--
SMA-—-
DNAEGDASIVNAPLAITDNDDVNNVSVPS-
TTVSTTA---TTA--
GTLKRQQTRPESQQPITN--TSPVPSPPP-
PESSSTSKTLKNQFVTLSAS-------
GNPPGAVNPIVGTFKDSRNGHTNSRSSAT
SAQTSNRGVTAASKLPSFTHRSILTGTE---
------ DDFNVPILAPRASDATVA-
GAETSLGGRVSKWDDVTSNPSTIVTTTRA
QPYELINPAALESSLQ------NPSNVTV-
ISSNTKQSLFSRKNPSLGYRSLRLPADAAS
ELRAAAVAATLSGTATMVEAHPTTYYNA---

YVSHLHOPGGGTGSPGYTVTKSASPTQEL
-TMAAGGETKRS------
AGGGGGFSVPF%Q‘PGRSTIQHVPASET
RDRLALERADQWSRPLVRHPGTAAHMDQ
KTTLADLYNQN-------------mmmmmmmem
LIQTQTTGRQSPSDLSEISVTSNSTTAKAP



Atrial natriuretic peptide receptor 1

Biomphalaria glabrata

0i[908451201
ref|XP_01308
2359.1]
PREDICTED:
atrial
natriuretic
peptide
receptor 1-like,
partial
[Biomphalaria
glabrata]

---AACAGACAAAATCAGAACGGT

CACGATGTTTTGGAGAATGAAGAAATCAAATTAGACTGGATGTTCAGATATTCCATAATGCAAGACATTGTCAG
AGGAATGGCCTATTTGCATAGCACTGAGATCAAAAGCCACGGTCACTTAAAGTCCAGCAACTGCGTGGTGGAC
AGTAGGTTCGTGGTCAAGATCACGGACTTTGGGCTGCATTACTTCAGA--------- GAAAAGGAAGAAGAG---
CTGGAAGAAAACCTCTACGCC---AAACAC---
AGAAGTCAATTGTGGACAGCGCCCGAGCTTCTTAGGATGAGCAATCCTCCAGCAGGCGGTACTCAGAAA-------
-------- GCAGACGTGTACAGTTTCGCCATCATCTGTCAGGAGATAGTCTAC---
AGATCTGGCGTGTTTCACTTACGAAACATTGACCTTTCA---------=-=---
CCCAACGAAATCCTTGATAAACTTAAGACTGGGGTAAAGCCCTACTTCCGT------ CCAACGCTGGAAGAA---------
TTCGATTGCCCCAAC GAT
GAGCTGGCTGTCACCATCAGAGTGTGTTGGTCTGAAGACCCAGCAGAGAGGCCGGACTTCCAACAGTTAAGG
ACAAGCATTAAAAAGCTGAATAAGGATGGGGACAAAGGAGATATTCTGGATAATCTGCTTTCTCGAATGGAGC
AGTACGCTAACAACTTGGAGGCACTAGTAGAGGAAAGAACATCT---
GACTACCTCCAAGAAAAGAAGAAAGCCGAGGAACTCTTATACAATATGTTGCCCAAGTTTGTGGCTTCCCAAC
TAATACGTGGTGAGACAGTCAGTGCTGAATGGTACGATGGTGTCACCATATACTTCAGTGACATCTGTGGGTT
CACTGCCATGTCTGCAGAAAGCTCGCCTATGCAGGTCGTTGACCTTCTAAATGATCTGTACACATGTTTTGATT
CCATCCTTGAAAGCTTTGATGTCTACAAAGTGGAAACAATAGGAGATGCCTACATGGTTGTCTCTGGCTTACCT
GTCAGGAATGGGAACCTTCATGCCAGGGAGATAGCCAGGATGTCATTGGCCTTGCTTCATGCTGTGTTCAAGT
TTAAGATACGACACAGGCCCGGAGACCAGCTGAAACTCAGGATAGGCATGCACAGTGGTCCAGTTTGTGCTG
GTGTGGTTGGTTTGAAGATGCCTCGATACTGCCTCTTTGGAGACACTGTGAATACGTCCTCAAGAATGGAGTC
TAATGGCTTGCCTCTACGCATTCATGTGAGTCCAGCCACTAAAGAAATTTTGGAAACTTTTGGAACATTCCAAC
TAGAGATGAGAGGAGCTGTTGAAATGAAGGGTAAAGGTGCCATCACGACTTACTGGCTCCTTGGC---------
GAGAAAGATTCCCCG

"NRQNQNG

HDVLENEEIKLDWMFRYSIMQDIVRGMAYL
HSTEIKSHGHLKSSNCVVDSRFVVKITDFG
LHYFR---EKEEE-LEENLYA-KH-
RSQLWTAPELLRMSNPPAGGTQK-----
ADVYSFAIICQEIVY-RSGVFHLRNIDLS-----
PNEILDKLKTGVKPYFR--PTLEE---FDCPN--
[ W
ELAVTIRVCWSEDPAERPDFQQLRTSIKKL
NKDGDKGDILDNLLSRMEQYANNLEALVE
ERTS-
DYLQEKKKAEELLYNMLPKFVASQLIRGET
VSAEWYDGVTIYFSDICGFTAMSAESSPM
QVVDLLNDLYTCFDSILESFDVYKVETIGDA
YMVVSGLPVRNGNLHAREIARMSLALLHA
VFKFKIRHRPGDQLKLRIGMHSGPVCAGV
VGLKMPRYCLFGDTVNTSSRMESNGLPLR
IHVSPATKEILETFGTFQLEMRGAVEMKGK
GAITTYWLLG---EKDSP
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Capitella teleta

0i[443723624]
gb|ELU11951.
1| hypothetical
protein
CAPTEDRAF
T_165186
[Capitella
teleta]

GTGCGTTCCGTTTGCAAGACACAGTTTACGCTGACAAAACAAGTACGCCAAGAAGTGAAAACTTTGAGGTCCA
TTGACCATCATAATGTCTGCAAATTTGTCGCTGCGTGTTTGGATCCAGAGAAATTCTGCATCATGATGGAGTAT
TGCCCTAAGGGCAGTCTGGCTGATGTTTTGCAGAATCCAGACGTTCCTCTGAATTGGGGATTTAGATTTTCGA
TGGCGAGTGATGTTGCCCGTGGTATGATCCAACTCCACACCCATCACATC---
ATCCACGGTAGACTAAGCTCGAACAATTGCGTCATTGACGACAGGTGGACCGTCAAAATCACAGATCTGGATG
GCAAAAGC---AGA-------------— CAGGATGAGAGA---GACGACGCGTTTCACAAGGAGCGCCTCATGCAG--—---

GATGAAGAT-------=-=----- ACGTACGACCTGTCAGAGACCTGGAAGCCTGACCTACCCGAACTGGAGGAT------
GAAGTTGACAAAGAC--------- ATGAAATGTCCCAGTCCT GTA
CAGTATAACCAGTTGATTGCACAGTGCATTAGCGACAATGCCCACACCAGACCTACGTTCGAAGTCATCAAAA
GGATGATCACAAAAATGAACCCAAGC------
ATACAAAGTCCTGTCGATCTCATGATGAACATGATGGAGAAGTACTCGAAACATCTGGAAGCAGTTGTTGGAG
AAAGAACAGCC---
GACTTGGTGGTGGAGAAACAGAAAACAGATCGACTTTTATACAGCATGCTTCCGAAGCCCGTTGCCGACGATT
TAAGAGTTGGAAAAACCATCGCTTGCGAGCAGTTCGACGTCTGCACAATTTACTTCAGTGACATCGTTGGATT
CACGGTCATCTCCAGCAAGAGCACACCTTTTGAGATCGTAGGGTTGTTGAACAAGTTGTACACTACTTTCGATT
CTATCATCGAGAAATACGATGTGTACAAAGTGGAAACCATTGGAGATGCTTACATGGTCGTATCTGGCGTTCC
TCAACGCAATGGGGATAGGCATGCATCAGAAACTGCCGGCATGGCTGTCGATCTCGTCGCAGCATCGGAAGT
CTTCGTCATCCCCCACATGCCCAAGGAACCGCTCAAGATCCGCGTCGGCATGCACAGCGGACCGGTTTGCGC
TGGTGTGGTGGGACTGAAGATGCCGCGGTACTGCCTCTTTGGAGACACGGTGAACACTGCGTCGCGCATGG
AATCCAATGGAGAAGCATACAGAATTCACATGAGTAATCCGACGTATGAGGTGTTGAAAAAGTGTGGCGGTTT
CAAGATGGAGGAAAGAGGAGTCATTCCAGTCAAGGGAAAGGGGGACATGAGGACTTGGTGGTTGACGGGA---
------ AGAATGGAGTCACAG

VRSVCKTQFTLTKQVRQEVKTLRSIDHHNV
CKFVAACLDPEKFCIMMEYCPKGSLADVL
QNPDVPLNWGFRFSMASDVARGMIQLHT
HHI-
IHGRLSSNNCVIDDRWTVKITDLDGKS-R---
--QDER-DDAFHKERLMQ--
VYKPPECYEKGY--TIG-PE-----
ADSYAFGIILVELAT-RNDAYGVH--DED-----
TYDLSETWKPDLPELED--EVDKD---
MKCPSP----V--------——-
QYNQLIAQCISDNAHTRPTFEVIKRMITKMN
PS--
IQSPVDLMMNMMEKYSKHLEAVVGERTA-
DLVVEKQKTDRLLYSMLPKPVADDLRVGK
TIACEQFDVCTIYFSDIVGFTVISSKSTPFEI
VGLLNKLYTTFDSIIEKYDVYKVETIGDAYM
VVSGVPQRNGDRHASETAGMAVDLVAAS
EVFVIPHMPKEPLKIRVGMHSGPVCAGVV
GLKMPRYCLFGDTVNTASRMESNGEAYRI
HMSNPTYEVLKKCGGFKMEERGVIPVKGK
GDMRTWWLTG---RMESQ
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Crassostrea gigas

0i[762098840|
ref|XP_01143
1822.1]
PREDICTED:
atrial
natriuretic
peptide
receptor 1-like
[Crassostrea

gigas]

GTTAAACGCATCAATAAATACAACTTTGGACTGTCTAAATCTCTCCGAATAGAAGTTAAGGAAATTAGAGAACT
GAGGCACCCAAACCTGTGTCAGTTTGTGGGAGCGTGTACAGAGACCCCCAATGTGTGTATCCTGATGGAGTA
TTGTCCAAAGGGGGCGCTGGCAGACGTCCTCCTGAATGACGACATCCCACTCACGTGGTCCTTCCGGTTCTC
ATTTGCCGCTGACATCGCAAACGGAATGGACTACCTCCACAGCCATGGACTC---
GTCCACGCTCGACTGAACTCCAGTAATTGCGTGGTGGACGATCGATGGTCGGTGAAAATTACAGATTACGGA
CTTCCAATCCTGCGCAAAAACGATTTTAAATCAGAGGAAATGACATCAGAT---TTTCAAAGCAGACGA------
CGAGTT---GTGTACAATGCTCCAGAGGTTTGCGGT---TCGTTT------ CCAGTGTTCACAAAGTCC-------=--m----

GATGAAGAC---------=----- CCAGCTTTTTTACCGCCTCAGTGGAAGCCGCCACTACCGAATCTAAAGAGG------
GACAACGAAGACGAA--------- AAC---TGCCCCTCCCCC ACG
GCTCTCTGTGCTCTGATTGACGAATGTCTGGACTTCAGATCACAAGAAAGACCAACGTTCGTCAACATCAGAA
AGATTCTGTATAAAATCAACCCCAAT------
AAACAGAACCCTGTCGACCTGATGATGGCGATGATGGAGAAGTACTCGAAACACTTGGAACAGATTGTGACC
GAGCGAACTAAT---
GATTTAACGATAGAAAAACAGAGGACGGATCGATTGCTATACAGTATGCTTCCCAAAGAGGTAGCAGACGTTC
TGAGGCGGGGACGCCCGGTAGAGGCGCGGTACCTCGATGACGTCACGATCTATTTCAGTGACATCGTCGGA
TTCACCACTCTCTGCTCCAACAGTAGTGCTATGGAGGTTGTGAACCTCCTCAACAAACTATACATCACTTTTGA
CGAAGTCATTGAACTGTATCATGTCTACAAAGTGGAAACCATTGGGGATGCATACATGGTAGCCTCGGGTGTT
CCCGAAGCTTACCCCACC---
CACGCAATAGAAGTCGCCCGTATGGCCATCAGTCTAGTCAACAAGTGTAAATCGTTTGTGATTCCCCATTTTCC
GGATCAAAAACTGAAGATAAGAGTCGGCATTCACTCGGGCCCTGTGTGTGCTGGAGTGGTCGGGTCCAAAAT
GCCCCGATACTGTTTGTTTGGAGATACCGTCAACACTGCCTCAAGGATGGAGTCCAATGGGGAAGCTTATAAA
ATTCACATAAGTGCTAATACTTACGACTTGCTACAAACG---
GGGACATTTCAGTTTGAGGCGCGGGATAAGATTTCAGTCAAAGGTAAAGGAGAGATGCAGACCTACTGGCTC
CTTAAA--------- GAAAGAGAAAGCCCG

VKRINKYNFGLSKSLRIEVKEIRELRHPNLC
QFVGACTETPNVCILMEYCPKGALADVLLN
DDIPLTWSFRFSFAADIANGMDYLHSHGL-
VHARLNSSNCVVDDRWSVKITDYGLPILRK
NDFKSEEMTSD-FQSRR--RV-
VYNAPEVCG-SF--PVFTKS-----
SDVYSYGIILVEIAN-RSDPYG----DED-----
PAFLPPQWKPPLPNLKR--DNEDE---N-
CPSP----T---mmenu--
ALCALIDECLDFRSQERPTFVNIRKILYKINP
N--
KQNPVDLMMAMMEKYSKHLEQIVTERTN-
DLTIEKQRTDRLLYSMLPKEVADVLRRGRP
VEARYLDDVTIYFSDIVGFTTLCSNSSAME
VVNLLNKLYITFDEVIELYHVYKVETIGDAY
MVASGVPEAYPT-
HAIEVARMAISLVNKCKSFVIPHFPDQKLKI
RVGIHSGPVCAGVVGSKMPRYCLFGDTVN
TASRMESNGEAYKIHISANTYDLLQT-
GTFQFEARDKISVKGKGEMQTYWLLK---
ERESP
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Echinococcus granulosus

0i[674561972]
emb|CDS2369
3.1| atrial
natriuretic
peptide
receptor 1
[Echinococcus

granulosus]

GTAAAATACGTTGAGCGTGAACAATTTCTTCTGACAAAGAACATTAGAAAGGAGATCAAGGCAATGCGGCAAC
TGAGTCATAGGAATTTGTGTCAACTAGTTGGAATTTGTCTGGAACCTCCTGAACTTGCAATCTACATGGAATAT
TGCCCAAAACGAAGTCTTCGGGATGTGTGTCACAACGAGGTGATGCCTTCCAGTTGGGCCTTCAAACTCTCTT
TGATTCAAGATATCATCTGCGGCGTTGAATTTCTTCATGCTCATGGCTTC---
ATTCATGGACGTCTGAATTCACAAAACTGCGTTGTCGATGACCGTTTGACTTGCAAGATCACTGATTTTGGGCT
GGAATCCATCCGC------ TATAACAAACCGGAGGAAAAGCTG---GAAACCTTTCTAGAGGATCCC------
AGAAATTGGGCATTTATTGCACCGGAGTATCGGGGTAAT------------mmmmoom-
GCACCTGCTCCGCCGAATATTCACATGGACTCGTTCAGCTATGGAACGATTATGTGTGAGGTAGCCCAGTCCC
GTGAAGACCCA------------------ GAAGAT------------------ TTCAACGCG------------------
CCTGACCTGACAGAAGGCGAAAGA---CAGGAACTGATGGTCCAATGGTGGGACTACCCTCTACCAAAT---
GTGGATGCATTTGAAGGTTGCGCTGATGACAGCACCCCAAATATGACTGAATACATTAACCTTATCAGATTGTG
CTGGAGTCCAGTT---GATGTTAGACCCGCTTTTGACGTCATCAGAGCAAAGATGGACCTTATCAACCCAAGA----
AGGAAAAACCCAATTGACATTATTCTCAGTCTTATGGAAAAATATTCGGCACATCTTGAAAGCATTGTCAGTGA
AAGGACACAA---
GACCTCATCGCAGAGAAACAACGCACAGACGAATTGCTGCACAGTATGCTTCCAAAGACAATCGCAAATCAAC
TGCGCAGTGGGCAGGCGGTTCCAGCCGAGGCCTACTCCTCCTGTACCATATACTTTAGCGACATTGTTGGCT
TTACCAACATCTCCTCGGATTCAACGCCCTTTCAGGTTGTTGCACTGCTTAACAAACTCTACAGCGAGTTTGAC
CAAATCATTGACCGATATGACGTCTACAAAGTGGAGACCATCGGAGACGCTTACATGGTAGCCTCCGGAGTTC
CGAGAAGGAATGGTCAACGGCATGCAGTGTCTATAACGGATATGGCACTGGATTTGGTCGAGGTCTCGCACT
CCTTTATCATCCCCCATATGCCAAATGAACCACTTAAAATTCGAGTCGGCTTACATTCAGGACCTGTTTGTGCG
GGTGTTGTTGGCTTGAAAATGCCGCGGTACTGCTTGTTTGGGGACACTGTCAACACAGCAAGTCGGATGGAG
AGCAACGGAGAGGCGTACAAAATTCATTGCAGTGATGCCACACATGACATACTAAGTACACTTGGTGGCTTTC
ACTTCGAGGAAAGGGGAACAATTGAGGTCAAGGGTAAGGGAACAATGCGCACATGGTGGGTGACAGGT--------
-CGAACTCGGCCACCG

VKYVEREQFLLTKNIRKEIKAMRQLSHRNL
CQLVGICLEPPELAIYMEYCPKRSLRDVCH
NEVMPSSWAFKLSLIQDIICGVEFLHAHGF-
IHGRLNSQNCVVDDRLTCKITDFGLESIR--
YNKPEEKL-ETFLEDP--
RNWAFIAPEYRGN-------
APAPPNIHMDSFSYGTIMCEVAQSREDP---
===|E|D)m===== FNA------ PDLTEGER-
QELMVQWWDYPLPN-
VDAFEGCADDSTPNMTEYINLIRLCWSPV-
DVRPAFDVIRAKMDLINPR--
RKNPIDIILSLMEKYSAHLESIVSERTQ-
DLIAEKQRTDELLHSMLPKTIANQLRSGQA
VPAEAYSSCTIYFSDIVGFTNISSDSTPFQV
VALLNKLYSEFDQIIDRYDVYKVETIGDAYM
VASGVPRRNGQRHAVSITDMALDLVEVSH
SFIIPHMPNEPLKIRVGLHSGPVCAGVVGL
KMPRYCLFGDTVNTASRMESNGEAYKIHC
SDATHDILSTLGGFHFEERGTIEVKGKGTM
RTWWVTG---RTRPP
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Echinococcus multilocularis

i|674572779|
emb|CDS4161
4.1] atrial
natriuretic
peptide
receptor 1
[Echinococcus

multilocularis]

GTAAAATACGTTGAGCGTGAACAATTTCTTTTGACAAAGAACATTAGAAAGGAGATCAAGGCAATGCGGCAACT
GAGTCATAGGAATTTGTGTCAACTAGTTGGAATTTGTCTGGAACCTCCTGAACTTGCAATCTTCATGGAATATT
GCCCAAAACGAAGTCTTCGGGATGTGTGTCACAACGAGGTGATGCCTTCCAGTTGGGCCTTCAAACTCTCTTT
GATTCAAGATATCATCTGCGGCGTTGAATTTCTTCATGCTCATGGCTTC---
ATTCATGGACGTCTGAATTCACAAAACTGCGTTGTCGATGACCGCTTGACTTGCAAGATCACTGATTTTGGGCT
GGAATCCATCCGC------ TATAACAAACCGGAGGAAAAGCTG---GAAACATTTCTAGAGGATCCC------
AGAAATTGGGCATTTATTGCACCGGAGTATCGGGGTAAT-------=mmmmmmmmmme-
GCACCTGCTCCGCCGAATATTCACATGGACTCGTTCAGCTATGGAACGATTATGTGTGAGGTAGCCCAGTCCC
GTGAGGACCCA-------=-mmmmmem- GAAGAT-----=-==mmmmmem- TTCAACGCA-------=-=m-mmmmo-
CCTGACCTGACAGAAGGCGAAAGG---CAGGAACTGATGGTCCAATGGTGGGACTACCCTCTACCAAAT---
GTGGATGCATTTGAAGGTTGCGCTGATGACAGCACCCCAAATATGACTGAATACATCAACCTTATCAGATTGT
GCTGGAGTCCAGTT---GATGTTAGACCCGCTTTTGACGTCATCAGAGCAAAGATGGACCTTATCAACCCAAGA--
AGGAAAAACCCAATTGACATTATTCTCAGTCTCATGGAAAAATATTCGGCACATCTTGAAAGCATTGTCAGTGA
AAGGACACAA---
GACCTCATCGCAGAGAAACAACGCACAGACGAATTGCTGCACAGTATGCTTCCAAAGACAATCGCAAATCAAC
TGCGCAGTGGACAGGCGGTTCCAGCCGAGGCCTACTCCTCCTGTACCATCTACTTTAGTGACATTGTTGGCTT
TACCAACATCTCCTCGGACTCAACACCCTTTCAGGTTGTTGCACTGCTTAACAAACTCTACAGCGAGTTTGACC
AAATCATTGACCGATATGACGTCTACAAAGTGGAGACCATCGGAGACGCTTACATGGTAGCCTCTGGAGTTCC
GAGAAGAAATGGCCAACGGCATGCAGTGTCTATAACGGATATGGCACTGGATTTGGTCGAGGTCTCGCACTC
CTTTATCATCCCCCATATGCCAAATGAACCACTTAAAATTCGAGTCGGCTTGCATTCAGGACCTGTTTGTGCGG
GTGTTGTTGGCTTGAAAATGCCGCGGTACTGCTTGTTTGGGGACACTGTCAACACAGCAAGTCGGATGGAGA
GCAACGGAGAGGCGTACAAAATTCATTGCAGTGATGCCACACATGACATACTAAGTACACTTGGTGGCTTTCA
CTTCGAGGAAAGGGGAACAATTGAGGTCAAGGGTAAGGGAACAATGCGCACATGGTGGGTGACAGGT---------
CGAACTCGGCCACCG

VKYVEREQFLLTKNIRKEIKAMRQLSHRNL
CQLVGICLEPPELAIFMEYCPKRSLRDVCH
NEVMPSSWAFKLSLIQDIICGVEFLHAHGF-
IHGRLNSQNCVVDDRLTCKITDFGLESIR--
YNKPEEKL-ETFLEDP--
RNWAFIAPEYRGN-------
APAPPNIHMDSFSYGTIMCEVAQSREDP---
---ED------ FNA------ PDLTEGER-
QELMVQWWDYPLPN-
VDAFEGCADDSTPNMTEYINLIRLCWSPV-
DVRPAFDVIRAKMDLINPR--
RKNPIDIILSLMEKYSAHLESIVSERTQ-
DLIAEKQRTDELLHSMLPKTIANQLRSGQA
VPAEAYSSCTIYFSDIVGFTNISSDSTPFQV
VALLNKLYSEFDQIIDRYDVYKVETIGDAYM
VASGVPRRNGQRHAVSITDMALDLVEVSH
SFIIPHMPNEPLKIRVGLHSGPVCAGVVGL
KMPRYCLFGDTVNTASRMESNGEAYKIHC
SDATHDILSTLGGFHFEERGTIEVKGKGTM
RTWWVTG---RTRPP
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Hymenolepis microstoma

0i|674593514]
emb|CDS2774
3.1| atrial
natriuretic
peptide
receptor 1
[Hymenolepis

microstoma]

GTAAAGTACGTTGAAAGAGAGCAGTTCCTGCTCACTAAGAATATTCGTAAGGAAATTAAAGCCATTCGTCAACT
AAATCACCGAAATCTTTGCCAACTAGTTGGAATTTGTCTCGATCCTCCTGAAATGGCCATCTACATGGAATATT
GTCCAAAAAGAAGCCTCAAAGATGTATTCCGCAATGAGGTTATGCCTTTGAGCTGGGCATTCAAATTATCTCTA
ATTCAAGACATAGTCTCTGGCATGGAATACATGCACTCCCATGGGTTC---
ATTCATGGACGCTTAAACACCCAAAACTGTGTGGTTGACGACCGTCTAACTTGCAAAATTGCTGACTTTGGATT
AGAATCGATTCGA------ TATGATAGACCGCAAGAAAAACTT---GAGACATTTTTGGAGAACCCA------
CAGAATTGGGCATTCGTTGCTCCGGAATATCGAGGCGAT---------=m-mmmmmmmom
AATCCTGCTGCACCGAATCCCCACATGGACTCGTACAGCTACGGAACAATTATGTGTGAGGTTGCACAGCTTC
GCGAAGAGCCA---------=m--mm--- GAAGAC-----------=------ TTCACTGAC------------------
CCCGAGTTGACGGAGATGGAGCGG---CAAGAGTTGAAAATGCTGTGGTGGGAGTATCCCTTACCCACT---
CTAGAAGCTTTCGAAAGTAACGCAGATGACACTTCTCCTAACATGACTGAATACCTTAATTTAATCAAACTGTGT
TGGAGCCCCGTG---GATACGAGACCTGGTTTTGACGGCATCAGAGGAAAGATGGATCTCATCAACCCCAGG----
CGAAAGAACCCAATAGATATTATTCTCAGTCTAATGGAGAAGTATTCCGCTCACCTTGAGAGTATTGTGAGCGA
AAGAACTCAA---
GATCTCATTGTAGAAAAGCAACGGACTGATGAACTTCTTCACAGCATGCTCCCGAAAACTATCGCAAATCAGCT
GAGAAGTGGTCAGTCAGTCCCCGCCGAAGCCTATTCCTCCTGTACCATCTACTTCAGTGATATTGTCGGATTT
ACAAATATTTCTTCAGATTCAACACCCTTTCAGGTTGTGGCACTCCTCAACAAACTCTACAGTGAATTTGATCAA
ATTATCGATCGATATGATGTCTACAAAGTCGAAACTATTGGTGATGCCTACATGGTGGCGTCAGGTGTTCCTAG
GCGAAATGGTCAACGACATGCCGTCTCTGTCACAGATATGGCTCTGGATTTGGTCGAAGTCTCTCATTCGTTT
GTGATTCCTCATATGCCCAATGAACCTCTCAAAATTCGCGTTGGTATACACTCAGGTCCTGTATGTGCTGGAGT
GGTGGGTTTGAAGATGCCTAGATACTGTCTCTTTGGCGATACAGTCAACACTGCAAGCAGAATGGAGAGCAAT
GGAGAAGCCTATAAGATCCACTGCAGCGACGCCACTCATGGCATCCTAAAAAATCTCGGTGGTTTTCTGTTTG
AGGAAAGAGGGACAATCGAGGTTAAGGGCAAGGGAACGATGCGTACCTGGTGGGTGACTGGT---------
CGAACGCGTCCACCC

VKYVEREQFLLTKNIRKEIKAIRQLNHRNLC
QLVGICLDPPEMAIYMEYCPKRSLKDVFRN
EVMPLSWAFKLSLIQDIVSGMEYMHSHGF-
IHGRLNTQNCVVDDRLTCKIADFGLESIR--
YDRPQEKL-ETFLENP--
QNWAFVAPEYRGD-------
NPAAPNPHMDSYSYGTIMCEVAQLREEP--
=== E|Demm== FTD------ PELTEMER-
QELKMLWWEYPLPT-
LEAFESNADDTSPNMTEYLNLIKLCWSPV-
DTRPGFDGIRGKMDLINPR--
RKNPIDIILSLMEKYSAHLESIVSERTQ-
DLIVEKQRTDELLHSMLPKTIANQLRSGQS
VPAEAYSSCTIYFSDIVGFTNISSDSTPFQV
VALLNKLYSEFDQIIDRYDVYKVETIGDAYM
VASGVPRRNGQRHAVSVTDMALDLVEVS
HSFVIPHMPNEPLKIRVGIHSGPVCAGVVG
LKMPRYCLFGDTVNTASRMESNGEAYKIH
CSDATHGILKNLGGFLFEERGTIEVKGKGT
MRTWWVTG---RTRPP
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Lingula anatina

0i[919029633)
ref|XP_01339
8539.1]
PREDICTED:
atrial
natriuretic
peptide
receptor 1-like
[Lingula

anatina]

ATAAAAAGAATAGAGAAGAGGTATTTCAGCTTAACCAAAGTTATCAGGTTGGAAGTCTCACAAGTCAGACAGCT
GGATCATGTTAACCTGGTAAAATTTATTGGAGGTTGTGTTGAGATCCCTACTGTGGCCATTATCACAGAGTACT
GCCCTAAAGGAGGCCTTAATGATGTGCTGCAAAATGATGAGATCCCTCTCACCTGGGCTTTCAGATTTTCTTTT
ATACACGACATAGCTCGTGGTTTGCATTTTCTCCACTATAATAAAATA---
ACCCATGGGCGTCTCAAGTCTCCAAACTGTGTGATAGATGACAGATGGACTGTGAAAATATCTGACTTTGGAC
TTGCTACATATCGT--------mmmmmmmem- GAAGAT---GTGGAAGAAGACAAGTACAGGAGTAAGGCCTGCAGA------
GTGTATAGAGCCCCAGAGCTGACACACCTTCCTGCT------ GCTCAACCAACACCAGAG-------=-=-----
GCAGATGTTTATGCATTTGCCATCATTCTTGTAGAAATTGCCACA---AGGAATGGACCATATGGG------------
GAGGAAGAT-----====-==--
ATTGATGACCTACCTGACCACTGGAAGCCCAGCCTACCAGATTTACAAAGTTCTGGTAAAACAAGTAAAGAA----
————— TACTCTTGTCCTTGTGGT GAC
CAGTACATTCAGTTAATAAAGCGCTGCTGGAGTGACAATCCATTTGACAGACCAAACTTTGAACAAATTAAGCG
ACAAATCCACAAGATCAACCCCAAT------
AAACAGAGCCCAGTGGATATGATGATGACCATGATGGAGAAATATTCAAAGCATCTGGAAGTGATGGTTGCAG
AGAGAACTCAG---
GATCTGATGGCAGAGAAGCAGAAAACAGACAGACTATTATACAGCATGTTACCTAAAAGTGTAGCAGATGCCC
TGCGTCTTGGAAAACCAGTTCAAGCAGAGTCCTTTGAGTCCTGCACCATTTTCTTTAGTGACATTGTGGGTTTC
ACTGAGCTGGCAGGACACAGCACACCTCTGGAGGTGGTCACACTGCTCAATAAACTGTACACATGCTTCGAT
GAAATCATTGACAGATACAGTGTATATAAAGTGGAAACAATAGGGGATGCATATATGGTTGTATCAGGAGTTCC
AATAAGAAATGCAAACCACCACTGTAAAGAAATAGCTAATCTGGCTATTGACTTGGTAAAGGAAAGTGAAATGT
ATGTTATACCTCACAAACCTTATGAGTCACTCAGGATAAGAGTGGGACTGCACTCAGGTCCAGTGTGTGCAGG
AGTAGTTGGTTTGAAGATGCCCAGGTACTGTCTGTTTGGTGATACTGTGAACACTGCCTCCAGGATGGAGTCT
ACAGGGGAAGCTGGGAAAATCCACATAAGTGATACCACATACCAGCTGCTACAGGAGTATCAGGGGTTCTGC
TGTCAATCCAGGGGGACCATCCCTATCAAGGGAAAAGGGGACATGAAAACCTGGTGGTTAGCAACA---------
TTCCCGGCAAACAGA

IKRIEKRYFSLTKVIRLEVSQVRQLDHVNLV
KFIGGCVEIPTVAITEYCPKGGLNDVLQND
EIPLTWAFRFSFIHDIARGLHFLHYNKI-
THGRLKSPNCVIDDRWTVKISDFGLATYR--
----ED-VEEDKYRSKACR--
VYRAPELTHLPA--AQPTPE-----
ADVYAFAIILVEIAT-RNGPYG----EED-----
IDDLPDHWKPSLPDLQSSGKTSKE---
YSCPCG----D-----------
QYIQLIKRCWSDNPFDRPNFEQIKRQIHKIN
PN--
KQSPVDMMMTMMEKYSKHLEVMVAERTQ
DLMAEKQKTDRLLYSMLPKSVADALRLGK
PVQAESFESCTIFFSDIVGFTELAGHSTPLE
VVTLLNKLYTCFDEIIDRYSVYKVETIGDAY
MVVSGVPIRNANHHCKEIANLAIDLVKESE
MYVIPHKPYESLRIRVGLHSGPVCAGVVGL
KMPRYCLFGDTVNTASRMESTGEAGKIHIS
DTTYQLLQEYQGFCCQSRGTIPIKGKGDM
KTWWLAT---FPANR
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Lollita gigantea

0i|676439332)
ref|XP_00904
8819.1|
hypothetical
protein
LOTGIDRAFT
112412,
partial [Lottia

gigantea]

GTAAAGAAAATTCAGAAGAACGACTTCAAACTTTCTCTTGAGATTAGATCAGAAGTGAAAGCCGTAAGAGAAAT
GGATCACCCTAATTTATGTAAATTTGTTGGTGGATGTATAGATATTCCTGATGTTGCTATAGTAACAGAATATTG
TCCTAAAGGTAGTTTAAACGACGTATTGCTGAATGATGAAATACCCCTCAACTGGGCTTTCAGGTTTTCACTGG
CAAGCGACATAAGTCGTGGGATGAGTTACCTACACAGTCGGGGTATG---
GTTCATGGTCGACTTACATCCAGTAATTGTGTAGTAGATGATAGGTGGACGGTAAAAGTTACTGATTTCGGTCT
ACCAACATATCGAGCAGTTGATGTAACATGTGATGAGGACAAACAAGAACAGGTTTATAAAGAAACAGCT---
AGAGAT---GTGTATATTGCACCAGAAATCAGAAAG---GGTGTG------ ACACGGTCGAGCTGTCCT-----=--=-=----

GATGAAGAT-------=-=----- AGAAGTGTCCTACCAGGGGATTGGAAACCACCTCTACCAGAAGAAGATGCA------
ACTGTTGATAAAGAG--------- AGCCGATGTCCTTGTCCG TTT
GAATATTGCTCGTTAATAAAAGACTGTTGGAATAACGAACCAGAGGAAAGACCAACTTTTGACACCATCAAGAA
AACTATATATAAAATAAACCCTAAT------
AAACTCAGTGCTGTCGATCTCATAATGCATATGATGGAAAAATACTCGAAGCATTTAGAATCCATAGTTGTTGA
CAGAACACGT---
GATCTGGTGGCTGAGAAACAAAAAACTGACAAATTATTATACAGTATGTTACCAAAACCAGTAGCGGATCAGCT
GCGACAAGGTACCGTGGTAAACGCTGAATCGTTTGATGAATGTACCATCTACTTCAGTGATGTGGTAGGATTT
ACAACTCTCTCGGGTAAAAGTACTGCTATGCAAGTTATTGCCCTGCTAAATAAACTCTATACAACTTTCGATGA
AATTATAGACCAGTTTGATGTGTATAAAGTTGAGACTATAGGTGACGCTTACATGGTTGTATCTGGTGTTCCGA
TAAAAACA---
GAATTCCACGCCCGAGAGATCAGCAATATGTCTTTAGAAATAGTGGCAGCGTGTAAAAAATTTGTTATACCACA
TCTTCCTGACGAACTATTACAGATTCGTGTTGGCTTACATTCAGGTCCAGTATGTACTGGTGTAGTTGGGTTAA
AGATGCCTAGATATTGTTTATTCGGTGATACTGTTAATACAGCTTCTAGAATGGAATCAAACGGTGCAGCTTAC
AGAATCCACATCAGTTCGTCAACACATGACCATCTAGAGATGATAGGAGGTTACATTTTCGAGTGTAGAGGAG
CCATACCCATAAAGGGAAAGGGTGAAATGGTCACTTGGTGGCTTCTATCCAAAACACCAGAAATATCAAGTTC
A

VKKIQKNDFKLSLEIRSEVKAVREMDHPNL
CKFVGGCIDIPDVAIVTEYCPKGSLNDVLLN
DEIPLNWAFRFSLASDISRGMSYLHSRGM-
VHGRLTSSNCVVDDRWTVKVTDFGLPTYR
AVDVTCDEDKQEQVYKETA-RD-
VYIAPEIRK-GV--TRSSCP-----
GDVYSFSVLLVEIAN-RNDPYG----DED-----
RSVLPGDWKPPLPEEDA--TVDKE---
SRCPCP----F-----------
EYCSLIKDCWNNEPEERPTFDTIKKTIYKIN
PN--
KLSAVDLIMHMMEKYSKHLESIVVDRTR-
DLVAEKQKTDKLLYSMLPKPVADQLRQGT
VVNAESFDECTIYFSDVVGFTTLSGKSTAM
QVIALLNKLYTTFDEIDQFDVYKVETIGDAY
MVVSGVPIKT-
EFHAREISNMSLEIVAACKKFVIPHLPDELL
QIRVGLHSGPVCTGVVGLKMPRYCLFGDT
VNTASRMESNGAAYRIHISSSTHDHLEMIG
GYIFECRGAIPIKGKGEMVTWWLLSKTPEI
SSS
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Mesocestoides corti*

MCOS_00008
21001-mRNA-
1

ATCAAAAGCGTCGAACGTGACCAAGTTCTCCTGACCAAAAAACTTCGCAAGGAGATAAAGACGATGAGACAAC
TGAACCATCGCAATGTGTGTCAACTCGTGGGCATTTGCCTGGAACCGCCCGAAATAGTAATCTACATGGAATA
CTGCCCCAAGAGAAGCTTGCGAGACGTCTTGCGCAATGAGGTGATGCCAACGAGTTGGGCATTCAAGCTCTC
GTTAATTCATGATATCGTATCTGGGGTCGAACACCTACACACACACGGCTTC---
ATTCATGGCCGTCTCAACACACAAAATTGTGTTGTTGATGACCGTTTAACTTGCAAAATTACTGACTTTGGACT
GGAGTGTCTTCGC------ TACAATAAACCCGAAGACAAGTTG---GAGACGTTTTTGGACGACCCA------
CGAAACTGGGCATTTATTGCGCCGGAGTATCGCGGTGAA-------m-mmmmmmmme
ACCGTCACACCACCGCACATTCGGATGGATTCTTACAGTTATGGAACGATCATGTGCGAAGTCGCTCAACTTC
GTGAA

CTTATAAAGTTCTGCTGGAGCCCGCCG---
GAGACACGGCCTTCATTTGATGTGATTCGAATGAAAATGGAACTCATCAATCCCAGG------
CGAAAAAATCCAATTGACATCATACTCAGCCTTGTAAGTCTATCACCACGCTTTAACTGTTTCCGACTGCAATTT
GGATCGGCGGCTGATTTT--------- AAA------ ACT--=-mmmeme-
CATNNNATGCTTCCGAAGACTATCGCCAATCAGCTGCGAAGCGGTCAGGCGGTGCCAGCTGAAGCGTACTCC
TCGTGCACCATTTACTTCAGCGATATCGTCGGCTTTACCAACATCTCATCCGATTCAACGCCCTTCCAGGTTGT
TGCTCTGCTCAACAAACTCTACAGTGAATTTGACCAAATCATCGATCGGTATGCTGTCTATAAAGTGGAGACCA
TTGGAGATGCATACATGGTTGCCTCCGGTGTACCACGAAGGAATGGACAGCGTCATGCGGTTTCCATAACCG
ACATGGCCTTGGACTTGGTGGAGGTTTCGCATTCCTTCGTCATCCCCCACATGCCCAACGAGCCACACAAGAT
CCGAGTGGGTCGGCATTCAGGACCCGTTTGTGCAGGAGTTGTTGGCTTAAAAATGCCGCGGTACTGCTTGTT
CGGCGACACCGTCAACACCGCGAGCCGAATGGAAAGCAACGGCGAAGCTTACAAAATTCACTGCAGTGATGC
TACCCACAGCATTTTGGACCCTCTTGGCAGTTTCCTTTTTGAAGAAAGAGGCACAATTGAAGTCAAGGGAAAG
GGAACGATGCGCACGTGGTGGGTAATA--------- GGGCGCACTCGACCC

IKSVERDQVLLTKKLRKEIKTMRQLNHRNV
CQLVGICLEPPEIVIYMEYCPKRSLRDVLRN
EVMPTSWAFKLSLIHDIVSGVEHLHTHGF-
IHGRLNTQNCVVDDRLTCKITDFGLECLR--
YNKPEDKL-ETFLDDP--
RNWAFIAPEYRGE-------
TVTPPHIRMDSYSYGTIMCEVAQLRE--------

--LIKFCWSPP-ETRPSFDVIRMKMELINPR--
RKNPIDIILSLVSLSPRFNCFRLQFGSAADF-
o Ke-Temmm
H?MLPKTIANQLRSGQAVPAEAYSSCTIYF
SDIVGFTNISSDSTPFQVVALLNKLYSEFDQ
IIDRYAVYKVETIGDAYMVASGVPRRNGQR
HAVSITDMALDLVEVSHSFVIPHMPNEPHKI
RVGRHSGPVCAGVVGLKMPRYCLFGDTV
NTASRMESNGEAYKIHCSDATHSILDPLGS
FLFEERGTIEVKGKGTMRTWWVIG---
RTRPP
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Schistosoma haematobium

0i[844842302]
ref|[XP_01279
3513.1| Atrial
natriuretic
peptide
receptor 2
[Schistosoma

haematobium]

GTTGAATTTACTGAG---------------
TTAACAAGCGATATGCAAAGACAACTATGGGAAGTTAAGAAAATGAAACATAATAATTTAGTGAAGCTCATTGG
GGTCACATTTATATCACCTGTCTTATCATTGTATACAGAGTTTTGTGATAGAGGAAGTTTGTGTTACGTACTTCG
ACGTGATTCTATCCCGCTAAGTTGGAGTTTAAGAATAGGTTTTTTAACTGGTCTTGCAAATGGTTTAGCTTATTT
ACATCATTGTCAGATT---GTACATGGTCGATTGAATTCATCAAATTGTGTG
CCTAGATTGATCATGACATTTAGCTTAATGTCTGATGTTAAT---GAT---TTTAATTCCATTGTT------
CAGAATGCATCCAAT------=mmmmmmmmmmm oo TATAAAGAAACACTATTCGTGCCAGCA---------------
GTAGACATATACAGCTTTGGTACAATCATGTGGGAAACGGCAAGT---CGGAGTGATCCG------------
TCTCAAGATGACGAATTTGTGGCAGATCCAATGTATAATCAC--------------- CCGGAATTGCCGACTAAAAGACGT-
~-TTTGAAACTGATGTTAAA--------- TACGAGGTTGCAACA---GTACCGCCTTTTGAA
GAATACAACAATTTGATGGAATCTTGTTGGAGTGAAAAT---
ACACTTAGACCAAACTTAAATGCAATTATAGAATGGTTGACAAAGATTAATCCAAAA---------
AATATTGGAGTTGATGAAGATACAATACTTACGAAAGAATATGCTAAATGTCTTGAATCTATTATTGAAGATAGA
ACACAA---
GCGCTTCGTAGTGAACAAAAAATGGCAGACACTTTACTTAACAGTATGTTACCAAAACAAGTTGTAGAAATGCT
AAGACATGGTGAGAATGTACCGCCTGAAGCATTTGAACAATGTACAATATACTTTAGTGATATTGTCGGTTTTA
CCACAATTTCATCAAGTTCTACACCATTTGAAGTTGTAGAATTTCTAAACAAATTGTACACTCAATTCGATGATA
TCATTGATCGATACGACGTTTATAAAGTGGAAACAATTGGTGATGCATATATGGTTGCATCAGGTGTTCCAAGA
AGAAATGGTGAACGTCATGCGATAGCAATAGCTGACATGTCACTTGATCTAGTCAGTGTTTCACACAGTTTCGT
AATTCCTCACAAACCTGATGAACCGTTAAAAATTCGAGTTGGTTTACATTCAGGTCCAGTATGTGCTGGTGTTG
TTGGTTTGAAAATGCCAAGATACTGTCTTTTTGGTGATACAGTCAACACAGCAAGTCGAATGGAAAGTACTGGC
GAAGCTTACAAAATACACTGCTCAGAAACAACACACGCTATATTGGATCGACTTGGTGGTTTCACTTTTGAAAA
ACGTGGTACAATAACTGTGAAAGGAAAAGGGGATATGCAGACATGGTGGATCACAGGA---------
CGTACTAGAGCTGAT

LTSDMQRQLWEVKKMKHNNLVKLIGVTFIS
PVLSLYTEFCDRGSLCYVLRRDSIPLSWSL
RIGFLTGLANGLAYLHHCQI-
VHGRLNSSNCV--------------
PRLIMTFSLMSDVN-D-FNSIV--QNASN------
---YKETLFVPA-----VDIYSFGTIMWETAS-
RSDP----SQDDEFVADPMYNH-----
PELPTKRR-FETDVK---YEVAT-VPPFE-------
----EYNNLMESCWSEN-
TLRPNLNAIEWLTKINPK---
NIGVDEDTILTKEYAKCLESIIEDRTQ-
ALRSEQKMADTLLNSMLPKQVVEMLRHGE
NVPPEAFEQCTIYFSDIVGFTTISSSSTPFE
VVEFLNKLYTQFDDIIDRYDVYKVETIGDAY
MVASGVPRRNGERHAIAIADMSLDLVSVS
HSFVIPHKPDEPLKIRVGLHSGPVCAGVVG
LKMPRYCLFGDTVNTASRMESTGEAYKIH
CSETTHAILDRLGGFTFEKRGTITVKGKGD
MQTWWITG---RTRAD
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Schistosoma mansoni

0i[353233119]
emb|CCD8047
41|
serine/threonin
e RGC
[Schistosoma

mansoni]

GTAGAGTTTACTGAG---------=-----
TTAACAAGCGATATGCAAAAACAACTATGGGAAGTTAAAAAAATGAAACATAATAATTTAGTGAAGCTCATCGG
AGTCACATTTATATCACCTGTCTTATCATTGTATACAGAATTTTGTGATAGAGGAAGTTTATGTTATGTACTTCG
ACGTGATTCGATCCCGCTGAGTTGGAGTTTAAGAATAGGTTTTCTTACTGGTCTTGCAAATGGTTTAGCTTATT
TACATAATTATCACATT---
GTACATGGTCGATTGAATTCATCAAATTGTGTAGTTAGTGATACATGGACATGTAAAATAACGGATTATGGATTA
GATAGTTTAATTTGG------ TCAAATAATTTTGAAAAACAT---AAAACATTTTTAGATAAACCA------
GAAAATCTGCCATATATCCCACCTGAATATAGAGGTAAGTATTATAAAGAAACATTATTCGTGCCAGCA-----------
----GTAGACATATACAGTTTTGGTACAATCATGTGGGAAACAGCAAGT---CGTAGTGATCCG------------
TCTCAAGATGACGAATTTGTGGCAGAACCAATGTATAATCAC--------------- CCGGAATTGCCGACTAAAAGACGT-
-TTTGAAACTGATGTTAAA--------- TACGAGGTTACAACA---GTACCGCCTTTTGAA
GAATACAACAACTTGATGGAATCTTGTTGGAGTGAAGTC---
ACACTTAGACCAAACTTAAATACAATTATAGAATGGTTGACTAAGATTAATCCAAGG---------
AATATTGGAGTTGATACAGGTACAATACTTGTAAGTAAATATGCTAGATGTCTTGAATCTATTATTGAAGATAGA
ACACAA---
GCGCTTCGTAGTGAACAGAAAATGGCAGATACTTTACTTAACAGTATGTTACCAAAACAAGTTGTAGAAATGCT
TAGACATGGTGAAAATGTACCACCTGAAGCATTTGAACAATGTACAATATACTTTAGTGATATTGTCGGTTTTAC
TACAATTTCATCAAGTTCTACACCATTTGAAGTTGTAGAATTCCTAAACAAATTGTATACTCAATTCGATGATATC
ATTGATCGATATGACGTTTACAAAGTGGAAACAATCGGTGATGCATATATGGTTGCTTCAGGTGTTCCAAGAAG
AAATGGTGAACGTCATGCGATAGCAATAGCTGATATGTCACTTGATCTGGTCAGTGTTTCACACAGTTTCGTAA
TTCCTCACAAACCTGATGAACCGTTAAAAATTAGAGTCGGTTTACATTCAGGTCCAGTGTGTGCTGGTGTCGTT
GGTTTGAAAATGCCAAGATATTGTCTTTTTGGTGATACAGTCAACACAGCAAGTCGAATGGAAAGTACTGGCG
AAGCTTACAAAATACATTGTTCAGAAACAACACACGCTATATTGGATCGACTTGGTGGTTTCACTTTTGAAAAAC
GTGGTACAATAACTGTGAAAGGAAAAGGGGATATGCAGACATGGTGGATCACAGGA---------
CGTACTAGAGCTGAT

LTSDMQKQLWEVKKMKHNNLVKLIGVTFIS
PVLSLYTEFCDRGSLCYVLRRDSIPLSWSL
RIGFLTGLANGLAYLHNYHI-
VHGRLNSSNCVVSDTWTCKITDYGLDSLI
W--SNNFEKH-KTFLDKP--
ENLPYIPPEYRGKYYKETLFVPA-----
VDIYSFGTIMWETAS-RSDP----
SQDDEFVAEPMYNH-----PELPTKRR-
FETDVK---YEVTT-VPPFE-----------
EYNNLMESCWSEV-
TLRPNLNTHEWLTKINPR---
NIGVDTGTILVSKYARCLESIIEDRTQ-
ALRSEQKMADTLLNSMLPKQVVEMLRHGE
NVPPEAFEQCTIYFSDIVGFTTISSSSTPFE
VVEFLNKLYTQFDDIIDRYDVYKVETIGDAY
MVASGVPRRNGERHAIAIADMSLDLVSVS
HSFVIPHKPDEPLKIRVGLHSGPVCAGVVG
LKMPRYCLFGDTVNTASRMESTGEAYKIH
CSETTHAILDRLGGFTFEKRGTITVKGKGD
MQTWWITG---RTRAD
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Taenia solium*

TsM_0005758
00

GTGAAATACGTCGAGCGCGAACAATTTCTTCTGACAAAGAAAATTAGGAAGGAGATCAAGGCAATGCGGCAAC
TGAGCCATAGGAATTTGTGCCAGCTAGTTGGAGTATGTCTGAAACCGCCTGAAATTGCGATCTTCATGGAATA
CTGCCCGAAACGAAGCCTTCGAGATGTGTTTCGCAATGAAGTGATGCCATCCAGTTGGGCTTTTAAACTCTCC
TTGATTCAAGATATCGTCTGTGGAGTTGAATTTCTCCACACCCACGGCTTC---
ATTCATGGACGTCTCAATTCGCAAAACTGCGTTGTTGATGATCGCTTGACTTGTAAAATTACAGATTTTGGACT
GGAATCTATCCGC------ TACAACAAACCGGAGGAGAAGTTG---GAGACCTTTTTGGAGGATCCC------
AGAAATTGGGCATTTATTGCACCCGAGTATCGAGGTAAC----------mmmnmmmmmm
ACACCAGCTCCACCAAATATTCACATGGACTCGTTCAGCTATGGAACCATTATGTGTGAAGTGGCTCAGCCTC
GTGAAGATCCC------m--mmmmmoo GAAGAT------------------ TTCAATGCG------------------
CCTGACCTGACAGAGGGCGAGAGG---CAGGAATTGATGGTCCAGTGGTGGGACTACCCTCTACCAAAT---
GTGGATGCATTTGAAGGCTCGGCTGATGACAGCACTCCAAATATGAACGACTACCTTAACCTTATTAAGTTGTG
CTGGAGTCCGGTT---GATGTGAGGCCTTCATTTGACGTGATTAGATCAAAGATGGACCTCATTAACCCAAGA----
AGGAAGAATCCGATCGACATCATACTTAGTCTCATGGAAAAATATTCGGCACATCTTGAAAGCATAGTCAGTGA
AAGGACACAA---
GACCTCATTGCAGAGAAGCAGCGCACAGACGAATTACTGCACAGTATGCTCCCGAAGACAATCGCAAATCAAC
TGCGCAGCGGACAGGCAGTTCCAGCCGAGGCCTACTCCTCCTGCACTATCTACTTTAGCGACATTGTTGGCTT
CACTAACATTTCTTCGGATTCAACGCCCTTTCAGGTCGTTGCACTGCTTAATAAACTCTACAGTGAGTTCGATC
AAATCATTGACCGGTATGATGTCTACAAAGTGGAGACCATCGGAGACGCTTATATGGTAGCTTCGGGAGTTCC
AAGAAGAAATGGCCAACGGCACGCAGTTTCTATAACGGACATGGCACTGGATTTGGTCGAGGTGTCACACTC
CTTTGTCATTCCCCACATGCCTAACGAACCACTAAAAATTCGAGTTGGCTTGCATTCAGGACCTGTTTGTGCGG
GTGTCGTCGGTTTAAAAATGCCAAGGTACTGCCTGTTTGGAGACACAGTCAATACAGCAAGTCGGATGGAGAG
CAACGGGGAAGCATACAAAATTCATTGCAGTGATGCCACACATGAAATACTAAGTACACTTGGTGGCTTCCAC
TTCGAGGAAAGGGGAACAATTGAGGTCAAGGGAAAGGGTACAATGCGAACATGGTGGGTGACAGGT---------
CGGACCCGACCACCA

VKYVEREQFLLTKKIRKEIKAMRQLSHRNL
CQLVGVCLKPPEIAIFMEYCPKRSLRDVFR
NEVMPSSWAFKLSLIQDIVCGVEFLHTHGF
-IHGRLNSQNCVVDDRLTCKITDFGLESIR--
YNKPEEKL-ETFLEDP--
RNWAFIAPEYRGN-------
TPAPPNIHMDSFSYGTIMCEVAQPREDP---
===|E|D)m===== FNA------ PDLTEGER-
QELMVQWWDYPLPN-
VDAFEGSADDSTPNMNDYLNLIKLCWSPV-
DVRPSFDVIRSKMDLINPR--
RKNPIDIILSLMEKYSAHLESIVSERTQ-
DLIAEKQRTDELLHSMLPKTIANQLRSGQA
VPAEAYSSCTIYFSDIVGFTNISSDSTPFQV
VALLNKLYSEFDQIIDRYDVYKVETIGDAYM
VASGVPRRNGQRHAVSITDMALDLVEVSH
SFVIPHMPNEPLKIRVGLHSGPVCAGVVGL
KMPRYCLFGDTVNTASRMESNGEAYKIHC
SDATHEILSTLGGFHFEERGTIEVKGKGTM
RTWWVTG---RTRPP
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RNA binding motif single stranded interacting

Echinococcus granulosus

0i|674569503)
emb|CDS1556
7.1 RNA
binding motif
single
stranded
interacting
[Echinococcus

granulosus]

ATG--------- GAGAAAAGAGAGGATACTGCGAGT

ACAGAAATGCAGTCTCTTGCAGACAATGTGGTCAAGAGAAGCCATTCATTGGAATTGCAGGGTGAAGTCCATC
AATCTACTAATGAAAATAGCAAGGAACGATTGCAAGCTGCCAAAATATATTGCATGGATTCCCAATCACTTGCG
ATTACTTTCCCTGCTGTGACGACCGCCAATACCCCAAAACGCCATCATCCCTCCTCACCT-----=-========m====-
GTCATTAGCTGTACAACAGACAAGACCAGTGCCAACAATGCT---
TCTCAATCTAACAGCGAAGACTTGGCCTCCAGTGCAGCTTCCCTTTCCACTAACTCTGCTGCATCTACACCACT
TGAAGATTTGGAGCAGGAAAAACCCGTC---
ACAAACTGTGATATGGCCACAACCACCCCTTTGTTGAATGAAGATTCTTAT---
GTGAATGGACAAACACCACCATCTTCCCTACGACAAAGTGGGGGTAAC---
ACCACCGTCGACGCTGCTGCCTGTGGCACTAAGACGGCAGCATGTGTTTCTACT -----=====mmmmmmmmmmmmmmmem
GGGAACAATAGAAACGGATCTCTTCTACCCAGACCTAGTGCAATGGGATTGAACCCCTCAACTTCTTCGAGAA
CCAAAACTGTGTCGAGGTCTAAGAGGCATTCTTCCCGAACAAATCTTTACATTCGAGGGCTTCCCAAATCAATG
TCAGAAAACGACCTTGTTAGTCTTGTTCCCGATGCCTCTGCGATCCGCTCAGTGAAGCTTGTGGTAAATAATG
ACGGCGAAGGCTACGGGTTCATCGACTTCGTCACCAACGAGGCCGCTCTAATCGCGATGCAGCACATAAAAC
TTCAGAACTCTGGCCAGTATGTTAACTTTGCCTACGAGTCGGAAAAGGATCCTTTGAATGTCTACGTCACAAAT
ATTCCGGAATCATGGAATTCAGATAATGTGGAGAATTTGAAGCAGATTTTTGCTCCCTACGGCAAAATAACCTC
TGCGCTTGTCATGACACGGAGGTCAACAAACACATGCACAGGAACGGGGTTTGTTCGCTATCTCACCTCTGAG
GAAGCGCAAAGAGCCATTGATGGCATAAGGAAGGCGAAGATCACGTTGCCTGGAGCAAAGCGGCCTCTGGA
ACTTAAGCTGGCTGACAGACAACGGGCTCGAGAACACAAAAGTGAATCAATTGGGTCCGAAAACACTACACTG
CCACTATTTCAGCAGTTTATGCACGACGAAACTCAGCGACACCTATGCCAGGCATTGAAGACGCAA---
CATCACAACCAAATGGCTGAGGACATTTTTAATGTCGCACCTCTGCCAGAGCGCACCATGTTTGATCAGGCCA
AGATGGCTGGCTATGTCACATCGGGCGCTTCGCTTATGAATTCGAGTTCGGTGGACATCACACCAACTTCAAG
TGATGAAATTCCCGCTCCTGCACCACCTCAGCTCACCACTCCCACCGTCATGCCTGTCGCTCCAGCTGTTGCC
GCTGCAACAGCTGCAGCACTGGCAACGCCGCTCTACCAATTTCCGTGTATTCCTTGGATACAGCAGGACTCCA
CAGCGGCG---CATGGTAATCCT------
ACTGCAGCTTACATTCATCCCCAAATAGCGGCTACAGTGCCCCAGAAGGCTGTGACTGCAACAGCA---
CCACTGGATCTAAACTCTCTCGCTGCAATCTACCAAATGGCCAGTCTTAATGCTCTCAGCTATGGAGCAACAG
CTCCTGCTCAATCTTTTGACATGGTCCTTCCCCTTGTTAATGGGCAGCTTAATGAACATCCCATCGAT-------------

GCTACAAACCTTAATCCATTTGGACTGAATCAGTCGCTTTGGCCAAAAGCATGTTTCTTCGGCNNN

M---EKREDTAS

TEMQSLADNVVKRSHSLELQGEVHQSTNE
NSKERLQAAKIYCMDSQSLAITFPAVTTAN
TPKRHHPSSP------VISCTTDKTSANNA-
SQSNSEDLASSAASLSTNSAASTPLEDLEQ
EKPV-TNCDMATTTPLLNEDSY-
VNGQTPPSSLRQSGGN-
TTVDAAACGTKTAACYST- -
GNNRNGSLLPRPSAMGLNPSTSSRTKTVS
RSKRHSSRTNLYIRGLPKSMSENDLVSLVP
DASAIRSVKLVVNNDGEGYGFIDFVTNEAA
LIAMQHIKLQNSGQYVNFAYESEKDPLNVY
VTNIPESWNSDNVENLKQIFAPYGKITSALV
MTRRSTNTCTGTGFVRYLTSEEAQRAIDGI
RKAKITLPGAKRPLELKLADRQRAREHKSE
SIGSENTTLPLFQQFMHDETQRHLCQALKT
Q_
HHNQMAEDIFNVAPLPERTMFDQAKMAGY
VTSGASLMNSSSVDITPTSSDEIPAPAPPQ
LTTPTVMPVAPAVAAATAAALATPLYQFPC
IPWIQQDSTAA-HGNP--
TAAYIHPQIAATVPQKAVTATA-
PLDLNSLAAIYQMASLNALSYGATAPAQSF
[BYVAVZN=TRY] NlcTo]l N] =/ [=1] » H——

ATNLNPFGLNQSLWPKACFFG?
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Echinococcus multilocularis

0i[961440407|
emb|CDS4038
8.2| RNA
binding motif
single
stranded
interacting
[Echinococcus

multilocularis]

ATG--------- GAGAAAAGAGAGGATACTGCGAGT

ACAGAAATGCAGTCTCTTGCAGACAATGTGGTCAAGAGAAGCCATTCATTGGAATTGCAGGGTGAAGTCCATC
AATCTACTAATGAAAATAGCAAGGAACGATTGCAAGCTGCTAAAATAAATTGCATGGATTCCCAATCACTTGCG
ATTACTTTCCCTGCTGTGACGACCGCCAATACCCCAAAACGTCATCATCCCTCCTCACCT-----========mmmmmm=-
GTCATTAGCTGTACAACAGACAAGACCAGTGCCGACAATGCT---
TCTCAATCTAACAGCGAAGACTTGGCCTCCAGTGCAGCTTCCCTTTCCACTAACTCTGCTGCATCCACACCAC
TTGAAGATTCAGAGCAGGAAAAACCCGTC---
ACAAACTGTGATATGGCCACAACCACCCCTTTGTTGAATGAAAATTATTAT---
GTGAATGGACAAACACCACCATCTTCCCTACGACAAAGTGGAGGTAAC---
ACCACCGTCGACGCTGCTGCCTGTAGCACTAAGGCGGCAGCATGTGGTTCTACT -----=-m=mmmmmmmmmmmmeeem
GGGAACAATAGAAACGGATCTCTTCTACCCAGACCTAGTGCAATGGGATTGAACCCCTCAACTTCTTCGAGAA
CCAAAACTATGTCGAGGTCTAAGAGGCATTCTTCCCGAACAAATCTTTACATTCGAGGGCTTCCCAAATCAATG
TCAGAAAACGACCTTGTTAGTCTTGTTCCCGATGCCTCTGCGATCCGCTCAGTGAAGCTTGTGGTAAATAATG
ACGGCGAAGGCTACGGGTTCATCGACTTCGTCACCAACGAGGCCGCTCTAATAGCGATGCAGCACATAAAAC
TTCAGAACTCTGGCCAGTATGTTAACTTCGCCTACGAGTCAGAAAAGGATCCTTTGAATGTATACGTCACAAAT
ATTCCGGAATCATGGAATTCAGATAATGTGGAGAATTTGAAGCAGATTTTTGCTCCCTACGGCAAAATAACCTC
TGCGCTTGTCATGACACGGAGGTCAACAAACACATGCACAGGAACTGGGTTTGTTCGCTACCTCACCTCTGAG
GAAGCGCAAAGAGCCATTGATGGCATAAGGAAGGCGAAGATCACGTTGCCTGGGGCAAAGCGGCCTCTGGA
ACTTAAGCTGGCTGACAGACAACGGGCTCGAGAACACAAAAGTGAATCAATTGGGTCCGAAAACACTACACTG
CCACTATTTCAGCAGTTTATGCACGACGAAGCTCAGCGACATCTATGCCAGGCATTGAAGACGCAA---
CATCACAACCAAATGGCTGAGGACATTTTTAATGTTGCACCTCTGCCGGAGCGCACCATGTTTGATCAGGCCA
AGATGGCTGGCTTTGTCACATCGGGCGCTTCGCTTATGAATTCGAGTTCGGTGGACATCACACCAACTTCAAG
TGATGAAATTCCCGCTCCTGCACCACCTCAGCTCACCGCTCCCACCGTTGTGCCTGTCGCTCCAGCTGTTGC
CGCTGCAACAGCTGCAGCACTGGCAACGCCGCTCTACCAATTTCCGTGTATCCCTTGGATGCAGCAGGACCC
CACAGCGGCG---CATGGTAATCCT------
ACTGCAGCTTACATTCATCCCCAAATAGCGGCTACAGTGCCCCAGAAGGCTGTGACTGCAACAGCA---
CCACTGGATCTACACTCTCTCGCTGCAATCTACCGAATGGCCAGTCTTAATGCTCTTAACTATGGAGCAACAG
CTCCTGCTCAATCTTTTGACATGGTCCTTCCCCTTGTTAATGGGCAGCTTAATGAACATCCCATCGAT-------------
GTCGCT
TTGGCCAAAAGCATGTTTCTTCGGCTAGTCAAATCTTCGGATTCG
---NNN

M---EKREDTAS

TEMQSLADNVVKRSHSLELQGEVHQSTNE
NSKERLQAAKINCMDSQSLAITFPAVTTAN
TPKRHHPSSP-------VISCTTDKTSADNA-
SQSNSEDLASSAASLSTNSAASTPLEDSE
QEKPV-TNCDMATTTPLLNENYY-
VNGQTPPSSLRQSGGN-
TTVDAAACSTKAAACGST--------
GNNRNGSLLPRPSAMGLNPSTSSRTKTMS
RSKRHSSRTNLYIRGLPKSMSENDLVSLVP
DASAIRSVKLVVNNDGEGYGFIDFVTNEAA
LIAMQHIKLQNSGQYVNFAYESEKDPLNVY
VTNIPESWNSDNVENLKQIFAPYGKITSALV
MTRRSTNTCTGTGFVRYLTSEEAQRAIDGI
RKAKITLPGAKRPLELKLADRQRAREHKSE
SIGSENTTLPLFQQFMHDEAQRHLCQALK
TQ-
HHNQMAEDIFNVAPLPERTMFDQAKMAGF
VTSGASLMNSSSVDITPTSSDEIPAPAPPQ
LTAPTVVPVAPAVAAATAAALATPLYQFPCI
PWMQQDPTAA-HGNP--
TAAYIHPQIAATVPQKAVTATA-
PLDLHSLAAIYRMASLNALNYGATAPAQSF
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Hymenolepis microstoma

0i|674588650|
emb|CDS3235
0.1 RNA
binding motif
single
stranded
interacting
[Hymenolepis

microstoma]

ATGAAATATTCAAAATCTGAAGAAAATTCTGTTGGAATAAAAATTCGGAGAAGACAAAATGATCAACCGAGTGA
GGTTCTTACCAATGGTTGCCACGAATCGGAATCTCCAATGGATCATGACGGTTCTCTGAAATCTGACCACCGC
AAGCCAACTACAGATGCGCTATCAGTTTCGGATAATGTTGTCAAGAGAAGCCATTCCCTTGAATTGCAGAATGA
ATCCCACTCCCGTTCTAGCGAT------
AAAGTTTTATTGCAGGTGGAAAAAAAGAACAATCTTGAATCTATATCTGCAACAGTAATATCTATACCTACGACC
GCAGCCAGTAGCCCCAAACGTCATCATCCATCTTCACCG------=-=====mmmmmm-
GTGAGCAAATACGGAATGGATGAGATAGCCACAGAGTCTACAAATAACCAACGAAGGACAAAAGACTCAACTG
TCTCT------------
AATACGTATTCTCCGCATTTCACATCTCTTCAAAATGGCGATCAAGAGAAACCGATGGATAATGACTGTTCTAT
GAGTACAGGTACTCCGCTTGGTGATGACAGTTCGTCAAGTGGAAATGGAAAAACATCATCGCCTTCCCTGAGG
CAAGCTGATCCCAATGTATCAACTACTAATAGTGTTGCGAGTAGCACTAAAGTCTCCTTACCAGGAGTACCA----
ATTAACCGGAATGGCTCCCTTCTCTCTAGATCTGGAGTTTCAAGCTCGAATCAACCAAACTCCTCCCGTAGCAA
GACAGCATCTAGATCTAAGAAGCATTCATCACGAACCAACTTATACATTCGAGGTCTTCCAAAATCCATGTCAG
AGAATGACCTAGTGAGTCTTGTTCCAGACGCCTCAGCAATCCGCTCCGTAAAATTGGTTGTGAATAACGATGG
AGAAGGCTATGGATTTATTGATTTCGTTTCAAATGAGGCTGCTCTTATAGCTATGCAGCACATTAAACTCCAAA
ACTCCAACCAATATGTCAACTTTGCATATGAGTCAGAAAAGGATCCGTTGAATGTTTATGTGACAAATATTCCA
GAGTCCTGGAGTTCAGATAACGTTGAGACCCTCAAGCAAATTTTCGCTCCCTACGGCAAAATCACCTCTGCCC
TTGTCATGACTAGGAGATCGACAAATACCTGTACTGGAACTGGATTTGTGCGCTATCTCACATCTGAAGAAGCT
CAACGGGCAATTGATGGTATAAGGAAAGCCAAAATAACTCTTCCTGGGGCTAAACGGCCACTCGAACTCAAAC
TGGCGGATAGACAACGAGCCCGTGAGCACAAAAGTGAATCAATTGGATCAGAAAATAACGCTCTTCCCTTATT
CCAACAATTTATGCGTGAGGATGCCCAACAGCAATTAAGTCAAGCAATAAAGAATCAGCAACACCACAAACAA
ATGGTGGACGACATTTTCAATGCTGCTTCCATATCCGATCGAGGTATGTTCGATCAGACAAAGATGGCAAACT
ATGTCAATTCTGGTGCCTCTCTCATGAGTCCAAGCCCTGTGGATATAACACCAAAATCTAGCGATGAGATTTCA
GCTACTGCGCCTTCACAACTGACAGCTCCAACCGTTATGCCTGTTTCTCCAGCTGTTGCAGCAGCCACG------
GCACTTGCTTCTCCAGTGTATCAATTTCATTGTTTTCCATGGATACAACAAGACCACACGACCGCGCCACATGC
GAACTCCCAAGCAGCAGCTGCCTACCTTCACTCTCAGTTGGCGGCAGCGGTCCAAAAGGCTAACCCAGCTGC
CACCGCGACCCCTCTGGATCTGCACTCACTAGCTGCTGTCTATCAGATGGCTGGTCTAGGAGTCCTCAACTAC
GGTGCCACGGCTCCTTCTCAATCGTTCGATATGATTCTTCCTTTGCTTAACGGCCAACTTAATGGCCATCCGAT

TGAT
GCCGCCAATCTATATCCCTTCGGGCTGAATCAATCTGTGTGGCCTAAAGCGTGTTTCTAC--------=-=-=-===
GGA NNN

MKYSKSEENSVGIKIRRRQNDQPSEVLTN
GCHESESPMDHDGSLKSDHRKPTTDALSV
SDNVVKRSHSLELQNESHSRSSD--
KVLLQVEKKNNLESISATVISIPTTAASSPK
RHHPSSP-------
VSKYGMDEIATESTNNQRRTKDSTVS----
NTYSPHFTSLQNGDQEKPMDNDCSMSTG
TPLGDDSSSSGNGKTSSPSLRQADPNVST
TNSVASSTKVSLPGVP--------
INRNGSLLSRSGVSSSNQPNSSRSKTASR
SKKHSSRTNLYIRGLPKSMSENDLVSLVPD
ASAIRSVKLVVNNDGEGYGFIDFVSNEAALI
AMQHIKLQNSNQYVNFAYESEKDPLNVYV
TNIPESWSSDNVETLKQIFAPYGKITSALVM
TRRSTNTCTGTGFVRYLTSEEAQRAIDGIR
KAKITLPGAKRPLELKLADRQRAREHKSES
IGSENNALPLFQQFMREDAQQQLSQAIKN
QQHHKQMVDDIFNAASISDRGMFDQTKMA
NYVNSGASLMSPSPVDITPKSSDEISATAP
SQLTAPTVMPVSPAVAAAT--
ALASPVYQFHCFPWIQQDHTTAPHANSQA
AAAYLHSQLAAAVQKANPAATATPLDLHSL
AAVYQMAGLGVLNYGATAPSQSFDMILPL
LNGQLNGHPID-----menmemeev
AANLYPFGLNQSVWPKACFY------Gr-nenmee
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Taenia solium*

TsM_0004852
00

ATG--------- GCGAAAAGAGAGGATACTGTGGGT

ACAGAAATGCAGTCCCTTTCTAAAAATGTGGTCAAGGGAAGCCATTTGTTGGAATCGCAAAGTGAAGATCATC
GTTCTGCTAACGAATACAGCAAGGACCAAGTGCAAGTAGATAAAATAAGTTGTATGGACTCACAATCACTTGC
GATTGCTTCGCCTTCCGTAATGACCGTCAATACCCCAAAACGCCATCACCCCGCCTCACCT-----===m==mmmmmmmmm-
GTCATTAGCTATGCAACAGACGAGACCAGTACTGACAATGCT---
GCTCATTCTAAGAGCGAAGACTCTGTCTCCAGTGCAGCTTCCCTTTCCACCGACTCAGCTGCATCCACACCAC
ATAAAGATTTGGAGCAGGAGAAGCACGTC---
ACAGACTGTGATATGGCCACAGCCATTCGCCTATTGGATGAAAATTCTCAT---
ATAAATGTAAAAACATCAGTATCTGCTCTAAGACAGTGTGCAGGAAAT---
TCTGCCGTCCTCGCTGCTGCCTCCGGCAGCAAAGCAACAGCATGTGGTTCAAGT-----====nmmmmmmmmmmmmmemem
GGAAACAATCGAAACGGATTTCTTTTACCTAGACCCGGAGCATCAGGACCGAATCCCTTGCCTTCTTCCCGAA
CAAAAGCTGTGTCGAGGTCTAAGAGGCATTCATCCCGGACAAATCTCTACATTCGAGGGCTTCCCAAATCGAT
GTCAGAAAACGACCTTGTTAGTCTTGTTCCTGACGCCTCTGCAATTCGTTCAGTGAAGCTTGTGGTAAATAATG
AGGGCGAAGGCTACGGGTTTATCGACTTTGTCTCCAATGAGGCCGCTCTGATCGCAATGCAGCACATTAAACT
TCAGAATTCTAGCCAATATGTTAACTTTGCCTATGAATCGGAAAAGGATCCTTTGAATGTCTACGTTACAAACAT
TCCTGAATCATGGAATTCAGATAATGTGGAGAATTTAAAGGAGATCTTTGCTCCATACGGCAAAATAACCTCTG
CACTTGTCATGACACGGAGATCAACAAACACCTGCACAGGAACGGGATTTGTTCGGTATCTCACCTCTGAGGA
AGCGCAAAGAGCCATTGATGGTATAAGAAAGGCGAAGATTACGTTGCCCGGAGCAAAGCGGCCCCTGGAACT
TAAATTGGCCGACAGACAACGAGCTAGGGAACACAAAAGTGAATCAATTGGCTCTGAAAACAATACGCTGCCA
CTGTTTCAGCAGTTTATGCGCGATGGTACTCAGCGACACCTTTGCCAGGCATTGAGGACGCAG---
CATCACAACCAAATGGCTGAAGACATTTTTAATGTACCATCAGTGCCAGAACGCACCATGTTTGATCAAACCAA
GGTGGCTGGCTATGTGGCATCGGGCTCTTCACTTATGAATACAAGTCCAGTGGACATCACACCAACTTCAAGT
GATGAGATTTCTGCTCCTGCACCACCTCAGCTCACTACTCCAGCCGTTTTGCCTATCGCCCCAGCTGTTGCCG
CTGCAACGGCTGCAGCATTGGCAACGCCACTCTACCAATTCCCATGCATCCCTTGGATACAACAGGACCCCA
CAGCGGCC---CATGGCAATCCT------
ACTGCGGCCTACATTCATCCCCAAATGGCGGCTACAGTACCCCAGAAGGCCGTGACTGCGACAGCA---
CCACTGGATCTGAACTCTCTCGCTGCAGTCTACCAAATGGCCAGTCTTAATACTCTCAACTATGGAGTAACAG
CTCCTGCTCAATCTTTTGACATGGTCCTTCCCCTTATTAATGGGCAGCTTAATGAACATCCCATCGATGAGGTC
GGATCTGGCTACAAACCTTTATCCATTTGGACTGAATCAGTCGCT
TTGGCCAAAAGCCTGTTTCTTCGGCTAGCCAAATCTCCGGATTCG
----NNN

M---AKREDTVG

TEMQSLSKNVVKGSHLLESQSEDHRSANE
YSKDQVQVDKISCMDSQSLAIASPSVMTV
NTPKRHHPASP------- VISYATDETSTDNA-
AHSKSEDSVSSAASLSTDSAASTPHKDLE
QEKHV-TDCDMATAIRLLDENSH-
INVKTSVSALRQCAGN-
SAVLAAASGSKATACGSS---------
GNNRNGFLLPRPGASGPNPLPSSRTKAVS
RSKRHSSRTNLYIRGLPKSMSENDLVSLVP
DASAIRSVKLVVNNEGEGYGFIDFVSNEAA
LIAMQHIKLONSSQYVNFAYESEKDPLNVY
VTNIPESWNSDNVENLKEIFAPYGKITSALV
MTRRSTNTCTGTGFVRYLTSEEAQRAIDGI
RKAKITLPGAKRPLELKLADRQRAREHKSE
SIGSENNTLPLFQQFMRDGTQRHLCQALR
TQ-
HHNQMAEDIFNVPSVPERTMFDQTKVAGY
VASGSSLMNTSPVDITPTSSDEISAPAPPQ
LTTPAVLPIAPAVAAATAAALATPLYQFPCI
PWIQQDPTAA-HGNP--
TAAYIHPQMAATVPQKAVTATA-
PLDLNSLAAVYQMASLNTLNYGVTAPAQS
FDMVLPLINGQLNEHPIDEVGSGYKPLSIW
TESVA----------- LAKSLFLRLAKSPDS----------
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Serine:threonine protein kinase

Echinococcus granulosus

0i|674561902]
emb|CDS2386
9.1
serine:threonin
e protein
kinase
[Echinococcus

granulosus]

TTGAAGCTCTATGAGGTGATTGAATCTGATCGTCACGTCTATCTGGTAATGGAATTCGCCGCAAATGGTGAGC
TCTTTGAATACCTCGTGTCCAATGGTCGGATGCGTGAGAAGGATGCTCGCATCAAGTTCCGTCAGATTGTCTC
TGCGGTACAGTACTGCCACCAAAAAAATATCGTCCACCGTGATCTCAAGGCAGAGAATCTACTCCTGGATGCC
GATTACAACATCAAATTGGCCGACTTCGGTTTCTCCAATACATTCCGCGCGGATAAGAAATTGGACACATTCTG
TGGGTCGCCACCGTACGCAGCGCCCGAGTTGTTCCTTGGCAAGAAGTATATCGGTCCTGAGGTGGATGTTTG
GTCACTGGGCGTCATTCTCTACACCATTGTTGCCGGGTACCTTCCCTTTGATGCACAGAACTTGCGGGATCTT
CGTGAACGTGTTCTCCGTGGCAAATATCGCATCCCCTTTTTCATGTCCACCGATTGCGAGATGCTGCTGAAGC
GCATGCTTGTCCTTAACCCAGAGAAAAGGTATTCACTCTTATCTGTCATGGAGGACAAATGGACGAATATCAAC
ATGGAAGACAATATTCTCCGACCCTACCAAGAACCACCGCCTGACTTCAAAGATCCTATTAGACTTGCCAAGAT
GGTCGAGATGGGCTTCACGCTGGAGGAGGTTAAGGACTCTCTGGAGAATAATAAATTCAACAACGTGACAGC
TACCTACTTCCTCTTAGGGACGGATCGCTCCACCTCCTCTAACTCATCCCTCTGTCCCCAATTACCCTCTTCCG
TCAGCATTTCCAACCGCCCCGCCGCCTTCACCACTACCGATGACGGCTCCGCATCTGTGTCCACCTCCGATC

CAGAAATCCGCTTGGGCACAAAAACGCGGGGAGACTGTTTCCGTTGAATCGACGACTGTCACCAGTGGCGTA
AGACCTGATAAGCCAAAGGTGr-rnmrmemmmemmememmeeee
GCTATTCCAACTACTCACTTTGATACTCCCAAGTCATCCGAGGCCCCAAGGGACTCTCCCACTAATCGACCTC

TCGAAGCCGTCTGGCGGCATTGGCAGTGGTAGTGGTGTTCGGAGAACGCGAACCTTCACGTCCACGGATAAA
CGCCGCAACACAGTTGCTGTCGGAGGCCCTGGTGGT----=-===========
GCTGAGGGTGACTCTGATGTCGCAAAGGCTCTTATTCGCGTCCCCAATATGGACAACATCGTCGAC--------------

CAAGTGGGTGCTAAA------
TCAGGGGGAGAGCGGGACGCATCGGACCGAGAGCTGGATGTC------------
GACGGTTTGGGGGTTCACTCCTCGGCTAGTGGACGCTGTGCTGCTAGTGGTTCGAGTGATCTCCGGCTGGGA
AAGACCCTGAAACAGGCCACCACTATGCCTAGTCCTACTTCC------------
CCCCGTGGCTGCGCCGACGATAGCGAATGCAGCACCCTCAAACGCCAGGACTCCTTCTGGAAGCGGGTTAG
AAGG
AGCATGTCACGGAAGCATCAACGCAACAAG---TCGCGT----------—--
CCGGCAATCCACTTTGAGGCAGCGGATGAGGTGCTTTCCGCCGATCATCCTTCACACGCAGTTGCCAAAGTC

CCCAACACAGTACCCACCTTCATGCGGGGCGCACCAGACCGCAGTACCGCCCCGGCAGCTCGCATCGTCCG
CCAC--—-—-——-- GCCACCAACACTGCAGTGGAGCACTCGCAGCGATTCAGGCCCCCC---
GTCACCTCCTCTTCACCTCTGACGCACTCCTCCCAGCAACAGCGGCAGGCGGAAGTG---
ATAGAGTCGCCGGTGCGGGTGACCACCAAACCCACTGAGTACCACCAC---------

LKLYEVIESDRHVYLVMEFAANGELFEYLV
SNGRMREKDARIKFRQIVSAVQYCHQKNIV
HRDLKAENLLLDADYNIKLADFGFSNTFRA
DKKLDTFCGSPPYAAPELFLGKKYIGPEVD
VWSLGVILYTIVAGYLPFDAQNLRDLRERV
LRGKYRIPFFMSTDCEMLLKRMLVLNPEKR
YSLLSVMEDKWTNINMEDNILRPYQEPPP
DFKDPIRLAKMVEMGFTLEEVKDSLENNKF
NNVTATYFLLGTDRSTSSNSSLCPQLPSSV
SISNRPAAFTTTDDGSASVSTSDPA-------
KSVSTPKGSAA------
VGTTPAAVADGGSALTTLEDS-----
DTPQLLASSASIRKSSSST----------
RANGST---NSTVPAAE------- STSDSTSS-----
ASGK----
QKSAWAQKRGETVSVESTTVTSGVRPDK

AIPTTHFDTPKSSEAPRDSPTNRPP-------
SKPSGGIGSGSGVRRTRTFTSTDKRRNTV
AVGGPGG------
AEGDSDVAKALIRVPNMDNIVD----------------

QVGAK--SGGERDASDRELDV----
DGLGVHSSASGRCAASGSSDLRLGKTLKQ
ATTMPSPTS----
PRGCADDSECSTLKRQDSFWKRVRR-------
------------------------- SMSRKHQRNK-SR----
PAIHFEAADEVLSADHPSHAVAKVE----
PNTVPTFMRGAPDRSTAPAARIVRH---
ATNTAVEHSQRFRPP-
VTSSSPLTHSSQQQRQAEV-
IESPVRVTTKPTEYHH---
SSSFLRSVSSRLSKSFRRKRNRSHSRTTP
[RE— ASIQAAVERGEAGKQ-----
GDSLMATDSPIPARRAFSS-ERKH------
AVITT---
DDPWSSMLPEKGHSEGEALVASISNSLEP
LLPACFDKKPRNISVFSGTWRKA------



Echinococcus multilocularis

0i|674577520
emb|CDS3696
8.1
serine:threonin
e protein
kinase
[Echinococcus

multilocularis]

TTGAAGCTCTATGAGGTGATTGAATCTGATCGTCACGTCTATCTGGTAATGGAATTCGCCGCAAATGGTGAGC
TCTTTGAATACCTCGTGTCCAACGGTCGGATGCGTGAGAAGGATGCTCGCATCAAGTTCCGTCAGATTGTCTC
TGCGGTACAGTACTGCCACCAAAAAAATATTGTCCACCGTGATCTCAAGGCAGAGAATCTACTCCTGGATTCC
GATTACAACATCAAATTGGCCGACTTCGGTTTCTCCAATACATTCCGCGCGGATAAGAAATTGGACACATTCTG
TGGGTCGCCACCGTACGCAGCGCCCGAGTTGTTCCTTGGCAAGAAGTATATCGGCCCTGAGGTGGATGTTTG
GTCACTGGGCGTCATTCTTTACACAATTGTTGCCGGGTACCTTCCTTTTGATGCACAGAACTTGCGGGATCTTC
GTGAACGTGTTCTCCGTGGCAAATATCGCATCCCCTTTTTCATGTCCACCGATTGCGAGATGCTGCTGAAGCG
CATGCTTGTCCTTAACCCAGAGAAAAGGTATTCACTCTTATCTGTCATGGAGGACAAATGGACGAATATCAATA
TGGAAGGCAATATTCTCCGACCCTACCAAGAACCACCGCCTGACTTCAAAGATCCTATTAGACTTGCCAAGAT
GGTCGAGATGGGCTTCACGCTGGAGGAGGTTAAGGACTCTCTGGAGAATAATAAATTCAACAACGTGACAGC
TACCTACTTCCTCTTAGGGACGGATCACTCCACCCCCTCTAACTCGTCCCTCTGTCCCCAATTACCCTCTTCCG
TCAGCATTTCCAACCGCCCCGCCGCCTTCACCACTACCGATGACGGCTCCGCATCTGTGTCCACTTCCGATC

CAGAAATCCGCTTGGGCACAAAAACGTGGGGAGACTGTTTCCGTTGAATCGACGACTGTCACCAGTGGCGTA
AGACCTGATAAGCCAAAGG T Grnermrmememmmemencnnan
GCTATTCCAACTACTCACTTTGATACTCCCAAGTCATCCGAGGCCTCAAGGGACTCTCCCACTAATCGACCTC

TCGAAGCCGTCTGGCGGCATTGGCAGTGGTAGTGGTGTTCGGAGAACACGAACCTTTACGTCCACGGATAAA
CGCCGCAACACAGTTGCTGTCGGAGGCCCTGGTGGT------=-==m-=-==-=
GCTGAGGGTGACTCTGATGTCGCAAAGGCTCTTATTCGCGTCCCCAATATGGACAACATCGTCGAC--------------

CAAGTGGGTGCTAAA------
TCAGGAGGAGAGCGAGACGCATCGGACCGAGAGCTGGATGTC------------
GACGGTTTGGGGGTTCACTCCTCGGATAGTGGGCGCTGTGCTGCTAGTGGTTCGAGTGATCTCCGGCTGGG
AAAGACCCTGAAACAGGCCACCACTATGCCTAGTCCTACTTCC------------
CCCCGTGGCTGCGCCGACAATAGCGAATGCAGCACCCTCAAACGCCAGGACTCCTTCTGGAAGCGGGTTAG
AAGG
AGCATGTCACGGAAGCATCAGCGCAACAAG---TCGCGT------------
CCGGCAATCCACTTTGAGGCAGCGGATGAGGTGCTTTCCGCCGATCATCCTTCACACGCAGTTGCCAAAGTC

CCCAACACCGTACCCACCTTTATGCGGGGCGCACCAGACCGCAGTACCGCCCCGGCAGCTCGCATCGTCCG
CCAC--------- GCCACCAACACTGCAGTGGAGTACTCGCAGCGATTCAGGCCCCCC---
GTCACCTCCTCTTCACCTCTGACGCACTCCTCCCAGCAACAGCGGCAGGCGGAAGTG---
ATAGAGTCGCCGGTGCGGGTGACCACCAAACCCACTGAGTACCACCAC---------

LKLYEVIESDRHVYLVMEFAANGELFEYLV
SNGRMREKDARIKFRQIVSAVQYCHQKNIV
HRDLKAENLLLDSDYNIKLADFGFSNTFRA
DKKLDTFCGSPPYAAPELFLGKKYIGPEVD
VWSLGVILYTIVAGYLPFDAQNLRDLRERV
LRGKYRIPFFMSTDCEMLLKRMLVLNPEKR
YSLLSVMEDKWTNINMEGNILRPYQEPPP
DFKDPIRLAKMVEMGFTLEEVKDSLENNKF
NNVTATYFLLGTDHSTPSNSSLCPQLPSSV
SISNRPAAFTTTDDGSASVSTSDPA-------
KSASTPKGSAA------
VGTTPAAVADDGSALTTLEDS-----
DTPQLLASSASIRKSSSST----------
RANGST---NSTVPAAE------- STSDSTSS-----
ASGK----
QKSAWAQKRGETVSVESTTVTSGVRPDK

AIPTTHFDTPKSSEASRDSPTNRPP-------
SKPSGGIGSGSGVRRTRTFTSTDKRRNTV
AVGGPGG-----
AEGDSDVAKALIRVPNMDNIVD------emememenv

QVGAK--SGGERDASDRELDV----
DGLGVHSSDSGRCAASGSSDLRLGKTLKQ
ATTMPSPTS----
PRGCADNSECSTLKRQDSFWKRVRR-------
------------------------- SMSRKHQRNK-SR----
PAIHFEAADEVLSADHPSHAVAKVE----
PNTVPTFMRGAPDRSTAPAARIVRH---
ATNTAVEYSQRFRPP-
VTSSSPLTHSSQQQRQAEV-
IESPVRVTTKPTEYHH---
SSSFLRSVSSRLSKSFRRKRNRSHSRTTP

AVITT---
DDPWSPMLPEKGHSEGEALVASISNSLEP
LLPACFDKKPRNISVFSGTWRKA------



Hymenolepis microstoma

0i[674591923)
emb|CDS2925
2.1
serine:threonin
e protein
kinase
[Hymenolepis

microstoma]

GTGAAACTCTACGAAGTGATCGAGTCCGACCGACACGTTTACCTCGTAATGGAATTCGCTGCAAACGGTGAGC
TCTTTGAATACCTCGCGTCGAACGGTCGAATGCGTGAGAAGGATGCCCGCATCAAGTTCCGCCAAATCGTTTC
CGCTGTGCAATATTGCCATCAGAAAAACATCGTTCATCGGGATCTCAAAGCAGAGAATTTACTGTTAGATGCG
GACTTCAACATTAAGCTGGCAGACTTCGGTTTCTCTAATGCCTTCCGAGCTGACAAGAAACTGGACACATTCT
GCGGCTCCCCGCCTTACGCAGCACCGGAACTTTTTCTGGGCAAGAAGTACATTGGTCCTGAGGTGGACGTAT
GGTCCTTAGGGGTCATTCTCTACACAATCGTCGCTGGTTACCTCCCATTCGACGCCCAGAACCTTCGGGATCT
GCGTGAGAGGGTACTGAGAGGCAAATATCGAATTCCTTTCTTCATGTCAACCGACTGTGAACTCCTGCTCAAG
AAAATGCTCGTTCTTAATCCCGAAAAGCGCTATTCCCTCTTGAATGTGATGGCGGACAAGTGGACAAATATTG
GTATGGATGATAATCCCCTTCAGCCCTACCAGGAACCCCCTCCCGACTACAATGATCCCGTCAGACTAAAGAA
AATGGAGGAGATGGGATTCGCGCTGGAGGAAATAAGAGACTCCCTGGAGAACAACAAATTTAACAACGTGAC
TGCCACGTACTTCCTTCTTGGCACTGATCGACCCGCTTCGTCCTCC---m===mmmmmmmmmmmmmmmm TCCTCC-----=--m-mnmemeeo-

CCCGCCATCACCACCACCACTGCTACCGCCACTGTAAGCAAATCTGGGGAAAAGAAGGACACCACCTCTTTC
GGTGTCGCGGCAGCTAGCAAGAGCTCTTCCACG
GCTTGCACCGATTGTGATCCTTCA---
GCTGAAGCTCCTGATACCCCCCAAGTGCTGGTGTCCTCCACTTCTATGCGCAGGAAGGATTCGTCGTCAGTTT
CGGCTGCTGCGTCGACAACTGCACAACGGGCGAATGGATCGGCTGGTGTGTCTACCTCAGCAGCCGCGGCA
GCAGCTCCTCCATCCACTGAAAATAATTCCACTTCAGAATCTTCTCCTTCCACCACTGCCGCCATCGCAAATGC
CAAACACCCACAACAGCAAAAGTCTACTTGGTCTCAAAAGATAGAGGATACAGCTACAGGAGATTCAGGAACA-

ACTGGAGGAGTGCATTTCGACAAACCCAAGATCTCAGCCGTAAGTTCTGCTGCCCCTGCAATGCCGCTGACA
CGATTCGACCCTGTCCTCACGACAACCGCAAAAAAGGAT------------
CGTTCTCCGGCCACTACCGTCACCAACAGTTCAAATAGT-----=m===mmmmmmmmme
GCTGGAGTCCGGCGGACTCGGACCTTCACTTCTGTAGACAAGAGGCGTAGCGCAGCTGGTATC------mmmmmmm—-
-------------- GCTGCAAGTGATAACGACTCCTCAAAGGCCCTTGTTCGAGCCCCTAACATGGATAACATTGTCGAT-

CAAGTT---
GATGAAGCTGCGTCTGGGGTTGAAGGGCACGATTCTGGCAGCGGTTTGGACGTGTTGGTCGATGGTGGAGG
AGGAGGAAAACATTCCTTCACAACCACTCGT------
CCCACTGGTTCAGCTGAAATCCGTCGTCTCACCTCCACCAATGTCACAGCAACCCTCCCCAGCCAATCTTCT---
CGT GACAGCGCCTCCAACACCCTCAAACGGCATGATTCATTCTGGAAGCGTGTTCGAAGG--

AGTATGTCGAGGAAGAAGGACCGGGAGAAC---
AGGAAGTTGGCACAGCAACCAACGATTCGTTTTGAAGCGGCGGACACAGTGCTCTCCGGA------mmmmmmmmmmmmmmmeaee
-GCCCCA------------
CCGAACACCGTTCCAGCTTTCATGCGAGGTGCGCCCGATCGGTCCACAGCGCCACCCTCTCGCGTCACCCG
CGATCGCAAAGCCGCTCTTGAACCCGCACTTGAGCACTCTCAGCGATTCCGTCCTCCTGCCACTGCTCTTCAA
CAGCAGTCTACGGAAGATGATGATGAGCAG---------------

VKLYEVIESDRHVYLVMEFAANGELFEYLA
SNGRMREKDARIKFRQIVSAVQYCHQKNIV
HRDLKAENLLLDADFNIKLADFGFSNAFRA
DKKLDTFCGSPPYAAPELFLGKKYIGPEVD
VWSLGVILYTIVAGYLPFDAQNLRDLRERV
LRGKYRIPFFMSTDCELLLKKMLVLNPEKR
YSLLNVMADKWTNIGMDDNPLQPYQEPPP
DYNDPVRLKKMEEMGFALEEIRDSLENNK
FNNVTATYFLLGTDRPASSS-------- SS--------
PAITTTTATATVSKSGEKKDTTSFGVAAAS
KSSSIEE ACTDCDPS-
AEAPDTPQVLVSSTSMRRKDSSSVSAAAS
TTAQRANGSAGVSTSAAAAAAPPSTENNS
TSESSPSTTAAIANAKHPQQQKSTWSQKIE
DTATGDSGT-
TGGVHFDKPKISAVSSAAPAMPLTRFDPVL
TTTAKKD----RSPATTVTNSSNS-------
AGVRRTRTFTSVDKRRSAAGI-----------
AASDNDSSKALVRAPNMDNIVD---------------

QV-
DEAASGVEGHDSGSGLDVLVDGGGGGKH
SFTTTR--
PTGSAEIRRLTSTNVTATLPSQSS----R-----
DSASNTLKRHDSFWKRVRR=--------nmcnenmen
------------ SMSRKKDREN-
RKLAQQPTIRFEAADTVLSG--------- AP--—
PNTVPAFMRGAPDRSTAPPSRVTRDRKAA
LEPALEHSQRFRPPATALQQQSTEDDDEQ
EAESPVRVTTKPTEYHSAASSFSFLRSVSS
RLSKSFHRKRNRSHSRATPTRGPGNGVD
EPFATGKQVTVTDG------rmemmmmemmen
SPLPVHQRVHSNABKHHNTANAVSV------
DDPWSPMLPEHGRLE------
DLNNSLEPLLPACFDKKPRNISIFSGTWRK
AAASSHHSSSTTSQSENAGTTTTASLFGS



Mesocestoides corti*

MCOS_00000
70101-mRNA-
1

GTCAAACTTTACGAGGTGATCGAATCTGAGCGCCATGTTTACCTCGTCATGGAATTCGCCGCCAATGGTGAAC
TGTTTGAGTACCTCGTGTCCAACGGTCGAATGCGCGAAAAAGACGCTCGAATCAAGTTTCGGCAAATTGTCTC
CGCCGTGCAGTACTGCCATCAAAAAAACATTGTCCATCGAGACCTCAAGGCAGAGAATCTCCTCTTGGACGCG
GACTATAACATTAAATTGGCCGACTTCGGTTTCTCCAACACCTTTCGGCCGGACAAGAAGCTGGACACATTTT
GCGGCTCACCGCCCTACGCCGCGCCCGAGTTGTTCCTGGGCAAGAAGTACACCGGACCCGAGGTCGATGTC
TGGTCCTTGGGTGTCATTCTCTACACCATCGTCGCCGGATACCTACCCTTCGATGCGCAGAATCTTCGCGATC
TCCGTGAGCGGGTTCTCCGTGGCAAATACAGAATCCCCTTCTACATGTCCACAGATTGTGAGATGTTGCTTAA
ACGCATGCTTGTCCTTAACCCAGAAAAACGACATTCCCTCTTGTCCGTGATGGAAGACAAATGGACGAACATC
AACATGGAGGACGACATTCTTCGTCCATACCAGGAGCCTCCACCCGATTACAACGATCCTGTGCGTCTTGCCA
AAATGACTGAAATGGGCTTCACGCTGGAGGAAATCAAGGACTCACTGGAGAATAACAAATTCAACAATGTGAC
TGCCACCTACCTCTTGTTGGGCACCGACCGAAAGAACTCCAGCTCCACC--------- CCCCCACCTCCGTCCTCT---

TCCGCCGCTGCGGCTAACAATCAACCAGCTGTTGTTGATGAGTCGCCCAAACAGAAGACTTCCACCCAGAAG
GAATCCGGTGCC ACC
GCGCTAGCCGCGGTGGAAGATTCCATGGTCGAAGCTCCTGACACTCCTCAGGTTCTAGTCTCATCTACCTCCA

TGCGGAAGGGATCCTCCACGACA CGCGCGAATGGGTCCGCCmmmmv
ACGTCCACAGCCCCTGTCACCGAGAACCCCr-menenmnvn CAATCAACTCCCGAGTCCACCTCGTCT--mmrmememennen
GCCAGCGGCAAA-----------
CAAAAGCCCACTTGGTCTGCCAAACGAGGCGAAACCGCTTCAGTTGACTCGACCACCGGATCGGCCAAGGTC
------ GACAAGCCAAAAACA---mcmemmemememmamenees
GCAATTCCAACCACCCATTTCGACACCCCTCGCCCCACAGAGACTGGAAAGGACTCCAGCTCCAATCGATCA
(o] ol oA — [ [¢7.V-V-\ oy p——

GGAGGTGTCCGGCGGACCCGCACATTCACCTCGTCAGACAAACGACGCAACACCGTGGTTGTTAGCGGCAC
GGGTGGAAGAATTGGCGTCTCCGGCGCCAATGGTGATGCTGACACCTCAAAGGCCCTTGTCCGAGTTCCTAA
TATGGACAATATTGTAGAGTGTTTTGTGGACGATCTAGTCCATACGGAAGGTAGGTTCCGCCCTTGCTATGGT
GCGTTTTGCTCCGTTTGTTTTTGTGTATTGACGCTCTGGGCTCAGTGGCTTGCGGTGCGCTGGCCTGCCCCTC
GCTTCGCCGCACCATTCGGTGCCTCCACCGGGGACGGTTCCATCAGCTCCGTCCTGGTGGACCGCGAGATG
ACATTTTCCAGGTGCCAGGTCGGCGACGAG------
TCCTATGCCGAAAGGGACGCCTCAGACAAGGAGTTGGCTGTC------------
GACGGTCTGGGAATTCACTCTTCCTCTAGTGGTCGGTGTGTTGGCGTTGGTTCGAGCGATCCGCGTTTGGCC
AAGGCGCTGACGCAGGCGGCCACACTCACCGGTCCCGTTTCCGCCGACGCGCCGACGTCGTCTGAGAAGGA
GGGCAGCGAGTCCACCGCCCTCAGACGCCATGATTCC---======mmmmmmmmme
TCCACGGCCGAAAGCGTCTCTCAGCTTTCGACCACATCTCCGTCCTCCCAACTGGGAGCCGGCCGTGGTGTT
GGTGGCAGCGCTCTCTTCTGTGGAAGCATGTCGCGCAGGCCCCAGCGCAACAAGGTTTCGCGT----=---=---
CCAGCTATTCGTTTTGAGGCTGCCGACGAGATCATCTCCGCCGACCACCCTTCACACTCGACATCTAACGCCG
AAGGCTCACCCCCCACCAACGTAGTCCCCGCCTTCATGCGCGGCGCTCCAGACCGCAGTACGGCTCCGGCG
GCACGCTTAACGCATCGC-----mmmmmmmmmmmmmm e
GTTGAATACTCACAGCGCTACCGGCCTCCCGAGGTCGCTAAACCTCGACCGTCCGAGGAAGAGACGGAGGC

VKLYEVIESERHVYLVMEFAANGELFEYLV
SNGRMREKDARIKFRQIVSAVQYCHQKNIV
HRDLKAENLLLDADYNIKLADFGFSNTFRP
DKKLDTFCGSPPYAAPELFLGKKYTGPEV
DVWSLGVILYTIVAGYLPFDAQNLRDLRER
VLRGKYRIPFYMSTDCEMLLKRMLVLNPEK
RHSLLSVMEDKWTNINMEDDILRPYQEPP
PDYNDPVRLAKMTEMGFTLEEIKDSLENN
KFNNVTATYLLLGTDRKNSSST---PPPPSS-
SAAAANNQPAVVDESPKQKTSTQKESGA--
S
ALAAVEDSMVEAPDTPQVLVSSTSMRKGS
(o) p— RANGSA---TSTAPVTENP----
QSTPESTSS-----ASGK----
QKPTWSAKRGETASVDSTTGSAKV--

GGVRRTRTFTSSDKRRNTVVVSGTGGRIG
VSGANGDADTSKALVRVPNMDNIVECFVD
DLVHTEGRFRPCYGAFCSVCFCVLTLWAQ
WLAVRWPAPRFAAPFGASTGDGSISSVLV
DREMTFSRCQVGDE--
SYAERDASDKELAV----
DGLGIHSSSSGRCVGVGSSDPRLAKALTQ
AATLTGPVSADAPTSSEKEGSESTALRRH

STAESVSQLSTTSPSSQLGAGRGVGGSAL
FCGSMSRRPQRNKVSR----
PAIRFEAADEIISADHPSHSTSNAEGSPPTN
VVPAFMRGAPDRSTAPAARLTHR--------
VEYSQRYRPPEVAKPRPSEEETEAEVEPE
VVPETPIKETTKPTEYHS-

SGSSAFI RSVSSF@@@SNRMPAAQS ---------
VEGGKGDKESGGGGGGHLVASDSPIPA-
HRAFSS-



Taenia solium*

TsM_0009145
00

TTTAAACTCTATGAGGTGATTGAATCCGATCGCCACGTCTATCTGGTAATGGAATTCGCCGCAAACGGTGAAC
TTTTTGAATACCTTGTATCCAACGGTCGAATGCGTGAGAAGGATGCTCGCGTCAAGTTTCGTCAGATTGTCTCT
GCGGTACAGTACTGCCACCAAAAAAACATCGTCCACCGTGATCTCAAGGCAGAGAATCTTCTCCTGGACGCC
GATTATAACATCAAGTTGGCCGACTTTGGTTTTTCCAACACATTCCGCGCGGATAAGAAATTGGATACATTCTG
TGGGTCGCCACCATATGCGGCGCCCGAGTTGTTCCTTGGCAAGAAGTATGTCGGTCCTGAGGTGGATGTCTG
GTCGTTGGGCGTCATCCTCTACACAATTGTTGCCGGTTATCTTCCCTTTGATGCACAGAACTTGCGGGATCTT
CGTGAACGCGTTCTCCGTGGCAAGTATCGGATCCCCTTTTTCATGTCTACCGACTGCGAAATGCTGCTAAAGC
GCATGCTCGTCCTTAACCCAGAGAAGAGGTATTCTCTCCTGTCTGTCATGGAGGACAAGTGGACGAATATCAA
CATGGAGGACAATGTTCTCCGGCCCTACCAAGAACCAGCACCTGACTTTAAAGATCCAGCTAGGCTTGCCAAG
ATGGTCGAGATGGGCTTCACACTGGAGGAAATCAAGGACTCTCTGGAGAATAATAAGTTCAACAACGTGACGG
CGACCTATTTCCTCTTGGGGACGGATCGCCCCGCCTCCTCAAGCTCGTCCCTCTCCCACCAATTATCCTCTTC
CACTAGCATTTCCAACCGCCCCACCACATCCATCACTGCTGATGATGACTCCGTGTCCGTA------
CCCGATCCCTCC-----mmmmmmmmmmmmom AAGTCGGTCTCCACACCCAGGGGATCTGCCGCC-----m==mmmmmmm-
ACCAGCACTACAGCCGCTATTGCTGTTGGTGGTGGTTCTGCCCTGACCACCGGCGAAGATTCA---------------
GACACCCCTCACATACTGGTCTCTTCAGCCTCCATGAAGAAGGGCTCCTCTTCCACG
CATGCAAACGGATCCGCT-------—-- AACTCCACTGCTCCCACCGCGGAG----------=--=-----—-
TCTACCTCTGATTCTACCTCGTCT-------=-=----- GCCAACGGGAAG------------
CAGAAATCTGCTTGGTCACAAAAACGCGGGGAGACTGTTTCTGTCGAATCGACAGCTGCCACCAGTGGCGTA
AGATTTGACAAGCCAAAAGTG-----m=mmmmmmmmmmmmeee
GTTGTTCCAACCACCCACTTTGATACTCCCAGGTCATCTGAAGCTGCAAGGGACTCTCCCACCAGTCGATCGC

TCGAAGCCGTCTGGTGCAATTGGTAGTGGCGGTGGTGTTCGGAGAACGCGAACCTTTACGTCTGCGGATAAA
CGGCGCAACACAGTCGCTGTTGGCGGCCCTGGTGGT--=-=========
GGTGCTGAGTGTGACTCAGATGTCTCCAAGGCCCTTGTCCGTGTCCCAAATATGGACAACATTGTCGAT---------

CAAGTTGGTGATGAG------
TCAGGAGGGGAGCGGGATGCATCGGACCGAGAACTGGATGTC------------
GACGGTTTGGGCGTTCACTCCTCGACTAGTGGGCGCTGTGTTGCTGGTGGCTCGAGCGATCTCCGGTTGGG
AAAGCCTCTGAACCAAGCTACCACTCTGCCTAGTCCTACCTCC------------
ACTCGCGTACGCGGAGACGATAGCGACTCCACCACCCTCAAACACCAGGACTCG
AGCATGTCACGGAAGCAGCAGCGTAACAAA---

[CACG [ ——
CCAGCGATCCGCTTTGAAGCAGCGGACGAGGTGCTTTCCGCCGATCACCCTTCACACGCGACAGCCAAAGCC

CCCAACACGGTACCAGCCTTCATGCGGGGCGCTCCAGACCGCAGCACCGCTCCGGCAGCTCGCGTTGTCCA
CCAT-----—--—-- GCCACCAACACTCCAGTGGAGTACTCTCAGCGGTTCAGACCCCCC---
CCTGCCCCCTCCTCACCTACGCCGCATTCCTCCCAA---
CAGCGACAAGTGGAAGTGGGAACAGAATCGCCGGTGCGGGTGACCACAAAACCTACTGAGTACCACCACCA

FKLYEVIESDRHVYLVMEFAANGELFEYLV
SNGRMREKDARVKFRQIVSAVQYCHQKNI
VHRDLKAENLLLDADYNIKLADFGFSNTFR
ADKKLDTFCGSPPYAAPELFLGKKYVGPE
VDVWSLGVILYTIVAGYLPFDAQNLRDLRE
RVLRGKYRIPFFMSTDCEMLLKRMLVLNPE
KRYSLLSVMEDKWTNINMEDNVLRPYQEP
APDFKDPARLAKMVEMGFTLEEIKDSLENN
KFENNVTATYFLLGTDRPASSSSSLSHQLSS
STSISNRPTTSITADDDSVSV--PDPS-------
KSVSTPRGSAA------
TSTTAAIAVGGGSALTTGEDS-----
DTPHILVSSASMKKGSSST----------
HANGSA---NSTAPTAE------- STSDSTSS-----
ANGK----
QKSAWSQKRGETVSVESTAATSGVRFDK

VVPTTHFDTPRSSEAARDSPTSRSP-------
SKPSGAIGSGGGVRRTRTFTSADKRRNTV
AVGGPGG-----
GAECDSDVSKALVRVPNMDNIVD-------------

QVGDE--SGGERDASDRELDV----
DGLGVHSSTSGRCVAGGSSDLRLGKPLN
QATTLPSPTS----
TRVRGDDSDSTTLKHQDS -------nxnmemenmenes
----------------- SMSRKQQRNK-SR----
PAIRFEAADEVLSADHPSHATAKAE---
PNTVPAFMRGAPDRSTAPAARVVHH---
ATNTPVEYSQRFRPP-PAPSSPTPHSSQ-
QRQVEVGTESPVRVTTKPTEYHHH--
SSSFLRSVSSRLSKSFRRKRDRSHSRTTP

@) a— ISRQATEERDEAGKQ-----
GAHLVTTDSPIPAHHRAFSS-ERKH------
AVITT--- 266

DDPWSPMLPEKGHSEGEALVTNISNSLEP
LLPACFDKKPRNISVFSGTWRKA------
SSSTTA------- TT-



Mothers against decapentaplegic homolog 4-like

Crassostrea gigas

0i[562890029|
gb|AHB37077.
1| smad4
protein
[Crassostrea

gigas]

ACGTCTAACGATGCCTGTCTGAGCATAGTCCATAGTCTGATGTGCCATAGACAGGGAGGAGAGAGTGAGAGC-

TTCGCCAAGCGCGCCATCGAGAGTCTAGTGAAAAAACTGAAGGAAAAACGGGACGAGCTTGACAGCCTCATT
ACGGCAATCACCACCAATGGCGCACACTCCACGAAATGTGTGACCATTCAAAGGACCCTCGACGGACGGTTA
CAGGTGGCAGGAAGGAAGGGCTTTCCTCATGTCATTTACGCCCGTATTTGGAGATGGCCTGATCTTCACAAAA
ACGAGTTGAAACACTGCAAATTCTGTCATTATGCTTTTGACCTCAAGCAAGACAGCGTCTGTGTGAATCCATAT
CACTAT GAGAGGGTGGTTTCCCCTGGC--------- ATA--------- GATCTATCTGGACTGAAT--

ATCCAAAATCCGCCAGAGTTTTGGTGTACCATTACTTACTTTGAGTTGGACCAGCAGGTCGGCGAAACGTTCA

CCTTACAGCTACGCCCGGGTCACTGTGGACGGCTATACAGACCCATCCAGTCTGGACCGGTTCTGTCTGGGT
CAGCTCTCAAATGTCCACCGGACCGAGACTAGTGATAAAGCCAGGTTACACATTGGTAAAGGTGTACAGTTAG
ATTACAACGGTGAGGGAGACGTGTGGATCCGCTGTGTCAGTGACCACAGTGTGTTTGTACAGTCCTACTATCT
GGACAGAGAGGCAGGCAGACAGCCAGGGGATGCGGTCCACAAAATCTACCCCAGCGCTTATATCAAGGTGTT

TGACATCCGTCAGTGTCACAGACAGATGCAGGAACAG--------- GCTGCCACCGCACTTAGTGCTGCC---------
GCTGGTATAGGAGTGGACGATCTTCGTCGCCTCTGT

ATCTTGCGCCTCAGCTTC------=-=-==---
GTCAAGGGCTGGGGACCAGACTACCCTCGACACAGCATCAAGGAGACCCCATGTTGGATCGAAGTTCAGCTT
CACCGACCACTCCAACTCCTGGACGAGGT T----====mmmmmmmmmmmmmman CTACAGACCATGCCA

TSNDACLSIVHSLMCHRQGGESES-
FAKRAIESLVKKLKEKRDELDSLITAITTNGA
HSTKCVTIQRTLDGRLQVAGRKGFPHVIYA
RIWRWPDLHKNELKHCKFCHYAFDLKQDS
VCVNPYHY--emmemeee ERVVSPG---I---
DLSGLN--
IQNPPEFWCTITYFELDQQVGETFKV--
PYSYARVTVDGYTDPSSLDRFCLGQLSNV
HRTETSDKARLHIGKGVQLDYNGEGDVWI
RCVSDHSVFVQSYYLDREAGRQPGDAVH
KIYPSAYIKVFDIRQCHRQMQEQ---
AATALSAA---AGIGVDDLRRLC------w-=nmenon-
~--ILRLSF-----
VKGWGPDYPRHSIKETPCWIEVQLHRPLQ
LLDEV-------- LQTMP
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Echinococcus multilocularis

0i|674265824]

emb|CDI9832
8.1| Smad4

[Echinococcus

multilocularis]

ACTTCTTCGGACGCCTGCATGAACATCGTGCACAGCCTCATGTGTCACCGGAAGGGTGGCGAGTCGGAGGA
G---
TTTTCCAAATTTGCTATCGAAAGTCTCATTAAGAAGCTGAAGGATCGCAGGGACGAGCTGGATGCGCTCATCG
TCGCGGTGACTAGCAATGGAGCCACACAGACCAGCTGCGTGACCATCCAGCGAACCCTCGACAGTCGAATGC
AGATTGCTGGTCGAAAGTGCTTTCCTCATCTTATTTACGCGCGACTCTGGCGGTGGTCGGATGCCCACAAAAC
GGAGCTGCGTCACCTGCCTTTTTGCCACTTCGGGTTTGACAAGAAGCTTGACTGGGTGTGCGTCAACCCCTAT
CACTAC GAGCGCACCGTCTCCTCCGCT--------- CTC---------
GACATCTCGTCGCTGGCT------
CTCCAGAGGCCACCGGAGTACTGGTGCAACATAGCCTACTTCGAGTTGGATCAGCAGGTGGGCGAGTTGTTT
AAGGTG------
CCCAGTCACTACACACGAGTAATTGTGGACGGCTATACCGACCCCTCCAGCCGAAATCGCTTCTGTCTGGGC
CAGCTCTCCAACGTGCACAGGTCGGAGCAGTCGGAGAAGTCGCGTCTCTACATTGGGAAGGGCGTGGAGCT
AGACATAGTGGGCGAAGGTGACGTCTGGATCCGCTGTCTCTCCGAGTTCTCCATCTTTGTACAAAGCTACTAC
CTTGACCGCGAGGCAGGCAGGGCACCGGGTGATGCTGTGCACAAAATTTATCCCGGTGCTTACATTAAAGTG
TTCGACATTCGTCAGTGCCACGAACAGATGCGTCATCTG---------
GCCCACATGACACCAATGGGCACATGCGAAGCCGCAGGGGTAGGCGTGGACGACTTCCGTCGACTCTGT-----
AACCTTCGTCTCAGTTTC--------=-=----
GTCAAGGGCTGGGGTCCGGACTATCCCCGGCACGACATTAAGGAGACTCCATGTTGGATTGAAATCCAACTT
CACCGACCACTGCAACTACTGGACGAGGT T-----m=mmmmmmmmmmmmmeee TTGCAAGCAATGCCA

TSSDACMNIVHSLMCHRKGGESEE-
FSKFAIESLIKKLKDRRDELDALIVAVTSNG
ATQTSCVTIQRTLDSRMQIAGRKCFPHLIY
ARLWRWSDAHKTELRHLPFCHFGFDKKLD
WVCVNPYHY----------- ERTVSSA---L---
DISSLA--
LORPPEYWCNIAYFELDQQVGELFKV--
PSHYTRVIVDGYTDPSSRNRFCLGQLSNV
HRSEQSEKSRLYIGKGVELDIVGEGDVWIR
CLSEFSIFVQSYYLDREAGRAPGDAVHKIY
PGAYIKVFDIRQCHEQMRHL---
AHMTPMGTCEAAGVGVDDFRRLC-----------

VKGWGPDYPRHDIKETPCWIEIQLHRPLQL
LDEV-------- LQAMP
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Helobdella robusta

0i|675858096]
ref|XP_00901
4608.1]
hypothetical
protein
HELRODRAF
T_76435
[Helobdella

robusta]

ACCTCAAGTGATGCATGCATCAACATTGTGCAGAGTTTAATGTTCTACAGACAGGGTGAGGATGCAGAGGCAG
GTTTCTCAAAGAAGGCCATAGAAAGTCTGGTGAAGAAGTTGAAGGAGAAGAGGGAGGAGCTGGACAACTTGA
TCGCAGCTATCACATCAAATGGAAGTCAGCCAACGAAATGTGTCACCATACCGAGGACGCTGGACGGCAGAC
TACAGGTGGCCAGTCGAAAAGGTTTTCCCCACGTCATATACTCTCGGATATGGAGATGGCCCGACGTACATAA
GAATGAGCTGAAGCACCTGAAGTTCTGTCAGTTTGCGTTCGACCTGAAGCAAGATGGCATCTGCGTCAATCCT
TATCATTAT GAACGCGTCCCACCCACTGGA--------- TTA---------
GAATCAAGTTACATGGTT------
GATCACCCAGTACCAGAATTTTGGTGCAGCATAACTTACTTTGAACTGGATCAAAAGGTAGGTGAGATCTTCAA

CCATCGTCGAATCACACAATCTCAGTTGACGGATACACGGATCCATCTAGTCTGGATAGGTTTTGTTTGGGCA
AGTTAACAAACGTTCACAGAACTGAATCAATTGAAAAAGCAAGGTTATACATTGGCAAAGGGGTGCAGCTGGT
GTTAGAAGGAGAGGGTGATGTGTGGGTGAGGTGTCTCAGTGAGCACAGCATTTTCGTTCAGAGTTTCTACCTG
GACAGAGAGGCAGGGAGAGCACCAGGAGATGCGGTTCATAAGATTTATCCCGCTGCTTTCATTAAAGTATTCG

ATTTAAGTCAGTGTCAGAGTCAAATGCAGCAACTG--------- GTGGTTCAGGCGTTATCACCGGCA---------
GCAAGCATTGGAGCCGACGATCTCAGACGATTGTGC

GTGCTACGTTTAAGTTTT--------mm--
GTGAAGGGCTGGGGTCTGGACTACCCACGACCGACTATAAAGGACACGCCCTGTTGGATTGAGGTGCAGTTG
AATCGGCCCCTGCAATTTCTTGACGAGT T T----=-mmmmmmmmmmmmemae CTTCAAGCTATGCCG

TSSDACINIVQSLMFYRQGEDAEAGFSKKA
IESLVKKLKEKREELDNLIAAITSNGSQPTK
CVTIPRTLDGRLQVASRKGFPHVIYSRIWR
WPDVHKNELKHLKFCQFAFDLKQDGICVN
SR — ERVPPTG---L--ESSYMV--
DHPVPEFWCSITYFELDQKVGEIFKV--
PSSNHTISVDGYTDPSSLDRFCLGKLTNVH
RTESIEKARLYIGKGVQLVLEGEGDVWVR
CLSEHSIFVQSFYLDREAGRAPGDAVHKIY
PAAFIKVFDLSQCQSQMQQL---
VVQALSPA---ASIGADDLRRLC-------nmce-
~--VLRLSF----
VKGWGLDYPRPTIKDTPCWIEVQLNRPLQ
FLDEF------ LQAMP
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Lingula anatina

0i[919043938|
ref|XP_01340
5146.1]
PREDICTED:
mothers
against
decapentapleg
ic homolog 4-
like isoform X1
[Lingula

anatina]

ACCTCTGCTGATGCCTGCCTCAGCATTGTCCATAGCCTCATGTGTCACCGTCAGGGTGGGGAGAGTGAAAGC-
TTTGCTAAAAGAGCCATCGAAAGCTTGGTGAAAAAGCTGAAAGAAAAGCGCGATGAACTGGACAGTTTGATTA
CTGCTATTACGACAAATGGTGCTCATCCAACAAAGTGCGTTACAATTCAGCGGACGCTTGATGGAAGATTGCA
GGTGGCTGGCAGGAAAGGTTTCCCTCATGTTATCTACGCCAGGATTTGGCGCTGGCCAGATTTGCACAAAAAT
GAACTGAAGCATGCCAAGTTTTGCCAGTTTGCATTTGATCTGAAACAGGACAGTGTCTGTGTCAATCCATATCA
CTAT GAGAGGGTGGTGTCTCCAGGG--------- ATA--------- GATTTGTCAGGCTTATCA-----

CTACAGCCAATGCCCGAGTTCTGGTGTACCATAGCCTATTTTGAGCTGGATCAGCAGGTGGGTGAAACCTTCA
AAGTG------
TCCAGCAGCTGTATGACAGTGACAGTGGATGGTTACACAGACCCTTCCAGTATTGACAGGTTCTGCCTGGGAC
AGCTGTCTAATGTGCACAGAACAGAGGCCAGTGAGAGGGCAAGGTTACATATTGGCAAGGGCGTTCAGCTTG
ACTTACGCGGAGAGGGAGATGTTTGGATCAGGTGCCTCAGTGATCACAGCGTATTTGTACAGAGTTACTACTT
GGACAGGGAGGCAGGCAGGGCGCCAGGAGACGCAGTTCATAAAATCTACCCAAGTGCCTACATAAAGGTGTT

TGACATACGTCAGTGTCACCATCAGATGCAGCAACAA--------- GCAGCTACCGCACTGTCGGCAGCA---------
GCAGGCATTGGGGTAGATGACCTAAGGAGATTATGC

ATTTTACGGCTTAGCTT T------=-=-==---
GTGAAAGGCTGGGGACCTGACTACCGCCGCCACAGCATCAAAGAGACGCCATGTTGGATTGAGGTGCAGTTG
CATCGCCCTCTACAGTTGTTGGACGAAGTA----=-===mmmmmmmmmmmmmee TTACAAGCAATGCCA

TSADACLSIVHSLMCHRQGGESES-
FAKRAIESLVKKLKEKRDELDSLITAITTNGA
HPTKCVTIQRTLDGRLQVAGRKGFPHVIYA
RIWRWPDLHKNELKHAKFCQFAFDLKQDS
VCVNPYHY--emmemeee ERVVSPG---I---
DLSGLS--
LQPMPEFWCTIAYFELDQQVGETFKV--
SSSCMTVTVDGYTDPSSIDRFCLGQLSNV
HRTEASERARLHIGKGVQLDLRGEGDVWI
RCLSDHSVFVQSYYLDREAGRAPGDAVHK
IYPSAYIKVFDIRQCHHQMQQQ---
AATALSAA---AGIGVDDLRRLC------w--nmenon-
~--ILRLSF-----
VKGWGPDYRRHSIKETPCWIEVQLHRPLQ
LLDEV------- LQAMP
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Lollita gigantea

Mesocestoides corti*

0i|676487206|
ref|XP_00906
4219.1|
hypothetical
protein
LOTGIDRAFT
131078
[Lottia

gigantea]

MCOS_00007
75001-mRNA-
1

ACATCTGCAGATGCATGTTTAAGTATTGTTCATAGTTTGATGTGTCATAGACAGGGTGGTGAAAGTGAAAGT---
TTTGGCAAAAGAGCAATAGAAAGTTTGGTTAAGAAATTAAAAGAGAAACGGGATGAATTAGATAGTTTGATAAC
AGCTATAACAACAAATGGGGCTTTACCATCAAAATGTGTTACTATACAGAGGACGTTAGATGGTAGATTGCAGG
TTGCTGGTAGAAAAGGTTTCCCTCATGTCATTTATGCTAGAATATGGAGATGGCCAGATTTGCATAAAAATGAG
TTGAAACATGTCAAGTTTTGTCAATATGCCTTTGATTTAAAACAAGACAGTGTTTGTGTTAATCCATACCATTAT--
GAAAGAGTTGTTTCCCCTGGA--------- ATT-----——- GATTTATCAGGTTTAACT------ CTA-—-——-

CCATATAGTTGTTCTACTGTCACTGTTGATGGTTATACTGATCCTTCTAGTATTGATAGATTCTGTTTAGGACAG
TTATCCAATGTTCATCGTACTGAGGCTAGTGAAAGAGCTCGATTACATATAGGTAAAGGAGTTCAGTTAGATTA
TCGGGGTGAAGGTGATGTATGGATAAGATGTGTTAGTGATCATAGTGTCTTTGTACAGAGTTATTATTTAGATA
GAGAAGCTGGTCGAGCTCCTGGTGATGCTGTACATAAAATTTATCCTAGTGCTTATATAAAAGTATTTGATATT
CGACAGTGTCATCGTCAAATGCAGCAGCAA--------- GCAGCTACAGCACTGTCAGCTGCA---------
GCTGGTATTGGTGTAGATGATTTAAGACGTTTGTGT
ATTTTACGATTAAGTTTT------------——-
GTGAAAGGTTGGGGACCTGATTACCCTCGCAAAAGTATCAAAGAAACTCCATGTTGGATTGAAGTCCAATTAC
ATCGTCCTTTGCAGCTGTTAGATGAAGT T----------==-mmmmmmm= CTTCAAGCCATGCCA
ACCAGTTCGGACGCCTGCATGAACATTGTTCACAGCCTCATGTGCCACCGAAAAGGTGGCGAATCTGAAGAA-

TTTTCGAAATTCGCTATTGAAAGTCTAATAAAAAAACTAAAAGACCGGAGAGATGAGTTAGATGCTCTTATTGTC
GCCGTAACTAGCAACGGTGCTACGCAAACCAGCTGTGTAACAATTCAAAGAACCCTTGACAGTCGGATGCAGA

TSADACLSIVHSLMCHRQGGESES-
FGKRAIESLVKKLKEKRDELDSLITAITTNG
ALPSKCVTIQRTLDGRLQVAGRKGFPHVIY
ARIWRWPDLHKNELKHVKFCQYAFDLKQD
SVCVNPYHY------nmo- ERVVSPG--I---
DLSGLT--L--
PEFWCTITYFELDQQVGETFKV--
PYSCSTVTVDGYTDPSSIDRFCLGQLSNV
HRTEASERARLHIGKGVQLDYRGEGDVWI
RCVSDHSVFVQSYYLDREAGRAPGDAVH
KIYPSAYIKVFDIRQCHRQMQQQ---
AATALSAA---AGIGVDDLRRLC------<--------
---ILRLSF-----
VKGWGPDYPRKSIKETPCWIEVQLHRPLQ
LLDEV-------- LQAMP

TSSDACMNIVHSLMCHRKGGESEE-
FSKFAIESLIKKLKDRRDELDALIVAVTSNG
ATQTSCVTIQRTLDSRMQIAGRKCFPHLIY
ARLWRWSDVHKTELRHLPFCHFGFDKKLD

TTGCTGGTCGAAAGTGTTTTCCCCACCTTATTTACGCTCGGCTTTGGCGATGGTCTGATGTTCACAAGACAGA WVCVNPYHY----------- ERTVSSA---L---
GCTGCGCCACCTGCCATTTTGTCACTTTGGGTTCGACAAGAAACTTGACTGGGTATGTGTCAATCCCTATCAC DISSLA--L AFF
TAT GAGCGCACGGTTTCCTCTGCT--------- CTC--------- GACATCTCGTCATTAGCT------
CTC GCCTTTTTC SVEA
————— LS-=-mmmmmmemmememeeee s KFIVPF e = Peememe e

----------- TCTGTCGAGGCC

CTAAGC
AAATTTATTGTACCATTT NNN
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Pinctada fucata

0i[552954716|
gb|AGY49100.
1| TGF beta
signaling
pathway factor
[Pinctada

fucata]

ACGTCAGCCGACGCTTGTCTTAGTATAGTACACAGTCTTATGTGTCACAGACAAGGAGGAGAAAGTGAAAGC--
TTTGCCAAACGAGCCATAGAAAGTCTGGTTAAGAAGCTTAAAGAGAAAAGAGATGAGTTGGACAGTCTTATTAC
AGCTATAACAACAAATGGAGCCCATCCTACCAAGTGTGTCACCATACAAAGAACTCTGGATGGCAGGTTACAG
GTTGCTGGTAGGAAAGGATTTCCCCATGTTATTTATGCCAGGATTTGGAGATGGCCAGACCTACATAAGAATG
AGCTGAAACATGCCAAGTTCTGTCAGTATGCGTTTGACCTTAAACAGGACAGTGTCTGTGTTAATCCATATCAT

TAT GAGAGAGTTGTTTCACCAGGC--------- Y\  p—— GATTTGTCTGGTTTAACC------
ATACAAAATCCTCCAGAGTTCTGGTGTACGATAACATATTTTGAGTTAGATCAGCAAGTGGGGGAGACATTTAA
GGTA---

CCGTACAGTTATACCACAGTGACAGTCGATGGTTACACAGATCCTTCTAGCCTGGATAGGTTCTGTTTGGGTC
AGCTGTCCAATGTACATAGAACGGATACTAGTGAAAAAGCCAGACTACACATAGGTAAAGGTGTACAGTTAGA
TTACCGTGGTGAGGGAGACGTGTGGATACGATGTGTCAGTGATCATAGCGTGTTTGTACAGAGTTATTACCCG
GACAGGGAGGCAGGTAGATCACCTGGTGATGCAGTACACAAAATATATCCCAGTGCTTACATTAAGGTATTTG

ATATTCGTCAGTGTCACCGTCAGATGCAGCAGCAG--------- GCGGCTACGGCATTAAGTGCCGCG---------
GCAGGTATAGGAGTAGATGATCTCAGGAGGTTGTGT

ATATTAAGACTGAGTTTT---------------
GTAAAAGGTTGGGGACCAGACTACCCCCGTCACAGCATTAAGGAGACTCCATGTTGGATAGAAGTTCAACTAC
ACCGACCTCTACAACTTCTAGATGAAGT T----m-mmmmmmmmmmmmmeeaem CTACAGACCATGCCA

TSADACLSIVHSLMCHRQGGESES-
FAKRAIESLVKKLKEKRDELDSLITAITTNGA
HPTKCVTIQRTLDGRLQVAGRKGFPHVIYA
RIWRWPDLHKNELKHAKFCQYAFDLKQDS
VCVNPYHY--emmemeee ERVVSPG---I---
DLSGLT--
IQNPPEFWCTITYFELDQQVGETFKV--
PYSYTTVTVDGYTDPSSLDRFCLGQLSNV
HRTDTSEKARLHIGKGVQLDYRGEGDVWI
RCVSDHSVFVQSYYPDREAGRSPGDAVH
KIYPSAYIKVFDIRQCHRQMQQQ---
AATALSAA---AGIGVDDLRRLC------w-=nmenon-
~--ILRLSF-----
VKGWGPDYPRHSIKETPCWIEVQLHRPLQ
LLDEV-------- LQTMP
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Strongyloides ratti

0i|685834770|
emb|CEF6969
1.1 Smad4
protein
[Strongyloides
ratti]

TTATCATCAGACACGTGCTCCACAATTGCTTCATATTTAATGGAATATAATGTGTCTGATGAT---ATTGAA---
TTTTCAAGAAAAGCTATTGAATCATTAATTAAAAAATTAAAAGATAACTCATCACAATTAGATGAACTTATTAATT
CTATTTCTTCTAAAGGATCAATTACAACAAAATGTATAACTATACCAAGAACATTAGATGGTAGACTTCAAGTTG
CTGGAAGAAAAGGTTTTCCTCATGTTGTTTATGTTAAAACTTTTGTCTATCCAGATGCTTCTAAAAATGATCTTA
AACATAAAGATATATGTCAAAATGGTTTTGATGAAAAAACAGAACAAGTTTGTGTTAATCCATATCATTATGATA
AAGCATGTAATTTTTTAACACGAAAAGAAGAAAGAGTACCA
TCAAATGAAAGTATAATGTCA---------
CCTGAAATACAATTATCAATAACATATTATGAGTATCATAAAGTTTTATGTGATACAGTTAATGTT------------
GATATTATACCATATTATGTTGATGGTGGTCTTAATATATCATCAAGAAATCGTTTATGTTTAGGTGCTATAACAA
ATGTTCTTAGAGAAGTTAGTACAGATAAGGTACTTCAATCAATTGGTAGAGGTGTACGTTTTGATGTCAAAGGT
GAAGGTAATATATGGATCTCAAATCTTTCAAATCATCCAGTTTTTGTACAAAGTAATTATTTAGATGGTGATTCT
GAAACT---------
GGTATTGTTTATAAAATATCACCATTAGCTACATTTAAAGTTTTTGATCTTGATCATTGTTATAGACAATTAAAAA
GAATTAATATGTATAAAAATTTAGCTTTAACTAAAGCT---------
ATTGATACTGGTGTTGATGATATGCGTAATATATGT

TCAATAAAATTATCATTT----mmmmemmee-
GTTAAAGGATGGGGTGAAGGATATGGAAGAGAAAGAATCTCTGAAGTTCCTTGTTGGATTGATGTTACTGTTAA
TAGAGCACTCCAAATATTAGATCATATATTAAATTCTCCT--------- AACCTCAAA---------

LSSDTCSTIASYLMEYNVSDD-IE-
FSRKAIESLIKKLKDNSSQLDELINSISSKGS
ITTKCITIPRTLDGRLQVAGRKGFPHVVYVK
TFVYPDASKNDLKHKDICQNGFDEKTEQV
CVNPYHYDKACNFLTRKEERVP------------
SNESIMS---PEIQLSITYYEYHKVLCDTVNV-
DIIPYYVDGGLNISSRNRLCLGAITNVLREV
STDKVLQSIGRGVRFDVKGEGNIWISNLSN
HPVFVQSNYLDGDSET---
GIVYKISPLATFKVFDLDHCYRQLKRINMYK
NLALTKA---IDTGVDDMRNIC------=-=-==-=-=----
-SIKLSF-----
VKGWGEGYGRERISEVPCWIDVTVNRALQ
ILDHILNSP---NLK---
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Trichuris muris*

TMUE_s0006

012700|mothe

rs_against_de

capentaplegic
4

ACCTCATCGGACGCCTGTGCGAGCATTGTTCATAGCTTGATGTGCCACCGACAAGGCGGCGAC---GAACAG---
TTCAGCCGGCGAGCCATTGAAAGCTTGATTAAAAAGTTGAAGGACAAGCGAGAGGAATTGGATGCTCTCATTC
AAGCCATAACGACCAGCGGATCGCATCCGACAAAGTGCGTCACAATTCAGCGCACACTGGACGGCCGTCTTC
AGGTTGCCGGTCGTAAGGGTTTTCCTCACGTTGTCTATGCCAGAATATGGCGCTGGCCGGATTTGCATAAAAA
CGAACTGAAAAGTTCCAAGTATTGCCAGTATGCGTTTGATCTTAAAGTGGACCTCGTTTGCGTCAATCCTTATC
ATTAC GAGCGTGTTGTCTCTCCTGGA---------
ATAAGCAACCTCGATTTCTCCGCCCTCCGC------
CTTCAGCCTCTGCCCGACTTTTGGTCCTCCATTGCCTACTACGAATTGGATACGCAAGTAGGCGAGACGTTCA

CCGTCCAGTCATCCGTCGGTCACCGTTGATGGTTACGTGGACCCATCTGGGGTCAGCAGATTTTGCCTTGGC
GCTTTGTCCAATGTTCACCGAACGGAAGTGAGCGAGAAAGCTAGGATACACATTGGTCGAGGCGTTCGGCTG
GACTTAAAAGGAGAAGGCGACGTTTGGCTGTGCTGCCTAAGCGACTACAGCGTTTTCGTGCAGAGTTACTATT
TGGATCGAGAAGCGGGTCGCGCGCCCGGCGACGCAGTGCACAAGATATACCCGAAGGCTTACATTAAGGTG

TTCGACCTTAGGCAATGCCATCGACAGATGCTTCAGCAG--------- GCAGCGACAGCGCTGTCGGCTGCC---------
GCCGGAATCGGCGTTGACGATCTGCGAAGATTGTGC

ATATTGAGAATGTCCTTT--------=-=----
GTGAAAGGTTGGGGACCTGACTACCCTCGACAAAGCATAAAGGAGACGCCATGCTGGGTTGAGGTGCACCTG
CACAGGGCGTTGCAATTGCTTGACGAAGTG------=====mmmmmmmmmaee CTGCACACAATGCCC

TSSDACASIVHSLMCHRQGGD-EQ-
FSRRAIESLIKKLKDKREELDALIQAITTSGS
HPTKCVTIQRTLDGRLQVAGRKGFPHVVY
ARIWRWPDLHKNELKSSKYCQYAFDLKVD
LVCVNPYHY----cemev ERVVSPG---
ISNLDFSALR--
LQPLPDFWSSIAYYELDTQVGETFKT--
PSSHPSVTVDGYVDPSGVSRFCLGALSNV
HRTEVSEKARIHIGRGVRLDLKGEGDVWL
CCLSDYSVFVQSYYLDREAGRAPGDAVHK
IYPKAYIKVFDLRQCHRQMLQQ--
AATALSAA---AGIGVDDLRRLC------w-=nmemoe-
---ILRMSF-----
VKGWGPDYPRQSIKETPCWVEVHLHRAL
QLLDEV------ LHTMP
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Pangolin J

Echinococcus granulosus

0i|674565049|
emb|CDS2060
0.1] protein
pangolin J,
partial
[Echinococcus

granulosus]

ATGGAGAAGACGGCGAATCGGATGTATGGAAGCCTACTGTCACCGGGACTGATCGGTTCCTTTGGAGGCTTT
ATGCCCGCACCGCCTCCACCACCG---
TCGAACATCTACGATCTGACGGCATTTCAACAACAGCAACAGCAGCATCAGCAGCAACGCCTTCTACAACAAC
AACAACAACAGCAGCAGCAGCAGCACCAGCAGCGACAACAACGACCCTCTTCCAATTCGGCCACCTCCACCT
CTTCTACTTCAGGCTCCTCTGCCACGCCTTCCACAACTTCGGCGTCCGGCAGCGGCAGTGGTGCTGGCGTCG

GTCGATGCTTGGTCCCCCTCCTCCACCTCTTCCGCCTCCGCTCTTCATTCCGAACTATTTAATGCTGCCACCG
GATTCTACGGGATGGCAGCCTATGGTCAGCCGATGTCCGGCCACTTCGGTGTAGCCCCGCCTTCGCCTTACA
ATGCACCTTCAGCG
GGTCGTCACTTCGCAGCTGCAGCGGCAGCAGCAGCAGCTGTGTTGGGCAGCTGCTTCTATCCAACTCGCTCT
CCACCTGAA--------- GCT------ GCAGTCTTCTCACCACCACCACCACCGCCTCCTCCA------
GCAGCAGTGACATCGGGGCCCTCTGCTGTCCCCCCGTCCCTTTCCACCCCTGGCACCGGCACTTCCTCCGGT
ACTACTCTCTCGGCACCCGCTACGCCAGCTGCTCAACATTCCTCTGCATCTTCCGCCTCCGCTAGCGCTGCTG
CTGCGGCTGCCGCCACTGCTGCCTCTGCCACCGCTGCTGCC------------
GCCGCTGCTGCGTTGCTCTCCAGCCCTCTGGCTGCTGTTGCGGCTGCCTCTTCACCGTCCTTCACCCCC-------

AACATCTTCAATCACGTTCCGCCACACAACCGACAAGCAGCAGCAGTGCATTTCCTCTCCAGTCTCACCGCAG
CTGCGGCAGCGTCGTCAGCAGCCTCCTCCTCC---
GCCAGTTCGCCCCTCCCACCCCCATCCGCGCCGGTGGCA---------
CCGACAGCTGCGGCCGCCGCCCCGCCGCCACCTCCACCACAGGCCTCGCCCTTCGCC--------
GCAGCTTTGCATCACTCCCTCGCCGTCGCCACCAATGGAGCCAGCGAGAAAATGGAC------
GCGAGCAGTCCACATGCCACCGCGCTCTCCCTTCTCGCCCTCTCACCTGCCTCGCCTGCTGCAGCTGCTGTT
GCTGCTGCC---
TATTGTCAATCAAAGACGGGTATGCAGTTCGGGTCCTCGATGCTAGCTGCAGGAGAGGCTCAGGCCGCTGGC
TCTCCGCTAACCTACACACAGCTTCAACCAGCTTCACAACAGCATGTCCCACCTAAGGACAGTAGCAATGTGG
GTGGAGACTACGGAGCAGACTCAAGAGCTTCGCGATACCTTGTGGATGCTGGA------------
TCGTCGAAGAGATGCACCAACAATCGATCCTCCAGTTCACTCAGTGGCGCTGGA----=-==m=mmmmmmmmom
GACAAGCATTCGCCCTCTCGAAAACTCATGCGCATTGGATCGGCCGGCAGTGGGGGTTCGCCACTTTCT------
GCAGCAGCCTCATCGCTAGACCAATGCTGTTCACCCGGTTCTCCACACACC---
ACGGGTAATGCTAGTTCACCTTCTAAAGCAACGCAATCCACTTCTGCTTCAATCTCATCTCCAGGGCTGACGAT
TAACGCCGCTACATTAGCGCAGTATCGCCGTGAAATCACTACAGAGAACAGCGGAACAGGGGTGCCCACAAA
ACGGGTGCACATCAAGAAACCATTGAATGCTTTCATGCTCTTTATGAAGGAGATGAGGCCCAAGATTCAGGAG
GAGTGCACATTAAAGGAGTCTGCAGCGATCAATCAGATTCTGGGCAAAAAGTGGCATGAATTGTCAAAGCCGG
AGCAATCAAAGTACTACGAGCTGGCGCGAAAGGAGAAGGAAATTCACCGCCAG---------------
CTCTTCCCTGGTTGGTCTGCTCGCGACAACTATGCAATTCATTCGAAACGCAAACGCAAGCGAAAACTCGCTG
CTGCTGTGGCTGCCGCCTCGGCCATGAACGCG--------------- GGTGCAGGTGGAGAGGGTGGTGCGGGC---------
——————————————— TGTCGAGACCTATACGATGGAGACGGCTACTTTGGTGGA---
GGCAGTGGCGGCAGCGGTGGCTGTGGTGGTGGCTGTGGCGGTAGCACCTCTCTCAACGTCTCCACTTCCGC

MEKTANRMYGSLLSPGLIGSFGGFMPAPP
PPP-
SNIYDLTAFQQQQQQHQQQRLLQQQQQQ
QQQQHQQRQQRPSSNSATSTSSTSGSSA
TPSTTSASGSGSGAGVGS-------
VDAWSPSSTSSASALHSELFNAATGFYGM
AAYGQPMSGHFGVAPPSPYNAPSA---------
—-GRHFAAAAAAAAAVLGSCFYPTRSPPE---
A--AVFSPPPPPPPP--
AAVTSGPSAVPPSLSTPGTGTSSGTTLSAP
ATPAAQHSSASSASASAAAAAAATAASAT
AAA--—-AAAALLSSPLAAVAAASSPSFTP----
NIFNHVPPHNRQAAAVHFLSSLTAAAAASS
AASSS-ASSPLPPPSAPVA---
PTAAAAAPPPPPPQASPFA---
AALHHSLAVATNGASEKMD--
ASSPHATALSLLALSPASPAAAAVAAA-
YCQSKTGMQFGSSMLAAGEAQAAGSPLT
YTQLQPASQQHVPPKDSSNVGGDYGADS
RASRYLVDAG----
SSKRCTNNRSSSSLSGAG-------
DKHSPSRKLMRIGSAGSGGSPLS--
AAASSLDQCCSPGSPHT-
TGNASSPSKATQSTSASISSPGLTINAATLA
QYRREITTENSGTGVPTKRVHIKKPLNAFM
LFMKEMRPKIQEECTLKESAAINQILGKKW
HELSKPEQSKYYELARKEKEIHRQ-----
LFPGWSARDNYAIHSKRKRKRKLAAAVAA
ASAMNA----GAGGEGGAG-------
CRDLYDGDGYFGG-
GSGGSGGCGGGCGGSTSLNVSTSAAALA
AAAAAAAAGYDLGNPKKCRARFGLEQQTR
WCKPCRRKKKCVRFLTDAEYDEALKAGKL
QSEPSSP--------- S8IASKSTATT-ST- -
VTGRAKDQW-SE--A------HHL--PTPKSPNP-
SFLSP--
SASSTGGSGFSHTVPAASLTHPPAGS-



Echinococcus multilocularis

0i|674570891|

emb|CDS4351
6.1| protein
pangolin J

[Echinococcus

multilocularis]

ATGGAGAAGACGGCGAATCGGATGTATGGAAGCCTACTGTCACCGGGACTGATCGGTTCCTTTGGAGGCTTT
ATGCCCGCACCGCCTCCACCACCG---
TCGAACATCTACGATCTGACGGCATTTCAACAACAGCAACAGCAGCATCAGCAGCAACGCCTTCTACAACAAC
AACAACAACAGCAGCAGCAG------------
CGACAACAACGACCCTCTTCCAATTCGGCCACCTCCACCTCTTCTACTTCAGGTTCCTCTGCCACGCCTTCCA
CAACTTCGGCGTCCGGCAGCGGCAGTGGTGCTGGCGTCGGCAGT-----====mmmmmmmmmmm
GTCGATGCTTGGTCCCCCTCCTCCACCTCTTCTGCCTCCGCCCTTCATTCCGAACTATTTAATGCTGCCACCG
GATTCTACGGGATGGCAGCCTATGGTCAGCCGATGTCCGGCCACTTCGGTGTAGCCCCGCCTTCGCCTTACG
CCGCACCTTCAGCG
GGTCGTCACTTCGCAGCTGCAGCGGCTGCAGCAGCAGCAGTGTTGGGCGGCTGCTTCTATCCAACTCGCTCT
CCACCTGAA--------- GCT------ GCAGTCTTCTCACCA---CCACCACCGCCTCCTCCA------
GCAGCAGTGACATCGGGGCCCTCTGCCGTCCCCCCGTCCCTTTCCACCCCTGGCACCGGCACTTCCTCCGG
TACTACTCTCTCGGCACCCGCTACGCCAGCTGCGCAACATTCCTCTGCATCTTCTGCCTCCGCTACCGCCGCT
GCTGCGGCTGCCGCCACTGCTGCCTCCGCCACCGCCGCTGCC------------
GCCGCTGCTGCGTTGCTCTCCAGCCCTCTGGCTGCTGTTGCGGCTGCCTCTTCACCGTCCTTCACCCCC-------

AACATTTTCAATCACGTTCCGCCACACAACCGACAAGCAGCAGCAGTGCATTTCCTCTCCAGTCTCACCGCAG
CTGCGGCAGCGTCGTCAGCAGCCTCCTCCTCC---
GCCAGTTCGCCCCTCCCACCTCCATCCGCGCCGGTAGCA---------
CCGACAGCTGCGGCTGCCGCTCCGCCGCCACCTCCACCACAGGCCTCGCCCTTCGCCA--------
GCAGCTTTGCATCACTCCCTCGCCGTCGCCACCAATGGAGCCAGCGAGAAAATGGAC------
GCGAGCAGTCCACATGCCACCGCGCTCTCCCTTCTCGCCCTCTCACCTGCCTCGCCTGCTGCAGCTGCTGTT
GCTGCTGCC---
TATTGTCAATCAAAGACGGGTATGCAGTTTGGCTCCTCGATGCTAGCTGCAGGAGAGGCTCAGGCCGCTGGC
TCTCCGCTAACCTACACACAGCTTCAACCAGCCTCACAACAGCATGTCCCGCCTAAGGACAGTAGCAATGTAA
GTGGAGACTACGGAGCAGACTCAAGAGCTTCGCGATACCTTGTGGATGCTGGA---=---=---~
TCGTCAAAGAGATGCACCAACAACCGATCATCCAGTTCACTCAGTGGCGCTGGA-------===m=mmmmmmmm-
GACAAGCATTCGCCCTCTCGAAAACTCATGCGCATTGGATCGGCCGGCAGTGGGGGTTCGCCACTTTCT------
GCAGCAGCCTCGTCGCTAGACCAATGCTGTTCGCCCGGTTCTCCACACACC---
ACGGGTAACGCCAGTTCACCTTCTAAAGCAACGCAATCCACTTCTGCTTCAATCTCATCTCCAGGGCTGACGA
TTAACGCCGCTACATTAGCGCAGTATCGCCGTGAAATCACTACAGAGAACAGCGGAACAGGGGTGCCCACAA
AACGGGTGCACATCAAGAAACCATTGAATGCTTTCATGCTCTTTATGAAGGAGATGAGGCCCAAGATTCAGGA
GGAGTGCACATTAAAAGAGTCTGCAGCGATCAATCAGATTCTGGGCAAAAAGTGGCATGAATTGTCAAAGCCG
GAGCAATCGAAGTACTACGAGCTGGCGCGAAAGGAGAAGGAAATTCACCGCCAG-------=-=-=---
CTCTTCCCTGGTTGGTCTGCTCGCGACAACTATGCAATTCATTCGAAACGCAAACGCAAGCGAAAACTCGCTG
CTGCTGTGGCTGCCGCCTCGGCCATGAACGCG-------------=- GGTGCAGGTGGAGAGGGTGGTGCGAGC---------
--------------- CGTCGAGACCTATACGATGGAGACGGCTACTTTGGTGGA---
GGCAGTGGCGGCAGCAGTGGTTGTGGTGGTGGCTGCGGCGGTAGCACCTCTCTAAACGTCTCCACTTCCGC

MEKTANRMYGSLLSPGLIGSFGGFMPAPP
PPP-
SNIYDLTAFQQQQQQHQQQRLLQQQQQQ
QQQ---
RQQRPSSNSATSTSSTSGSSATPSTTSAS
GSGSGAGVGS-----
VDAWSPSSTSSASALHSELFNAATGFYGM
AAYGQPMSGHFGVAPPSPYAAPSA--------
~-GRHFAAAAAAAAAVLGGCFYPTRSPPE--
-A--AVFSP-PPPPPP--
AAVTSGPSAVPPSLSTPGTGTSSGTTLSAP
ATPAAQHSSASSASATAAAAAAATAASAT
AAA----AAAALLSSPLAAVAAASSPSFTP-----
NIFNHVPPHNRQAAAVHFLSSLTAAAAASS
AASSS-ASSPLPPPSAPVA---
PTAAAAAPPPPPPQASPFA---
AALHHSLAVATNGASEKMD--
ASSPHATALSLLALSPASPAAAAVAAA-
YCQSKTGMQFGSSMLAAGEAQAAGSPLT
YTQLQPASQQHVPPKDSSNVSGDYGADS
RASRYLVDAG---
SSKRCTNNRSSSSLSGAG-------
DKHSPSRKLMRIGSAGSGGSPLS--
AAASSLDQCCSPGSPHT-
TGNASSPSKATQSTSASISSPGLTINAATLA
QYRREITTENSGTGVPTKRVHIKKPLNAFM
LFMKEMRPKIQEECTLKESAAINQILGKKW
HELSKPEQSKYYELARKEKEIHRQ-----
LFPGWSARDNYAIHSKRKRKRKLAAAVAA
ASAMNA-----GAGGEGGAS--------
RRDLYDGDGYFGG-
GSGGSSGCGGGCGGSTSLNVSTSAAALA
AAAAAAAAGVDLGNPKKCRARFGLEQQTR
WCKPCRRKKKCYHRETDAEYDEALKAGKL
QSEPSSP----rmmm QQVASKSTATT-ST------
VTGRAKDQW-SE--A------HHL--PTAKSPNP-
SFLSP--



Hymenolepis microstoma

0i|674594630|

emb|CDS2665
5.1| protein
pangolin J

[Hymenolepis

microstoma]

ATGGAAAAGACA---
AGCCGAATGTATGGTGGCCTTCTTCCTCCAGGAATGATCGGATCTTTTGGCGGATTTATGGGAGCGCCACCTC
CTTCACCGGCGTCCAATTTCTACGACTTTTCTGCACTTCAA------------
CACCATCAACAACAGCGACTCCTTCATCAGCAGGCT
CAGCGACCTTCTTCCAACTCCGCCACTTCAAATTCCTCCACATCAGGGTCCTCTTTGACACCTTCCACTACTTC
AGCAGCTGGA---
GGTCCTGGAGGTTCACTTGGAAATACTGTCAGTGGAAATCCTGCTCTCGACGCTCTCTCCCCATGTTCAACAT
CATCTGCTTCTGCTTTGCATTCCGAAATATTCAATGCTGCAAGTGGATTCTATGGAATGGCAGCCTACGGTCAA
CCGATGTCAAGCCATTTTGGAATGGGACCGACATCTCCGTACACAACTCCCGGAGCA
GGTCGTCATTTCGCAGCAGCTGCTGCAGCCGCAGCGGCGGTTCTTGGGAGTTGCTTCTATCCAACACGCTCC
CCTCCTGAT---------
GCCTCAAACAGCGTTTTTCCATCGGCTTATCCTCCCTCACAGCAACCAAGTGCATCTCAACAGCAGAGCTCCA
ACGCC------ CCTCCACAACCACAAAACAGCGCTACTACTTCCAGCTCGCAGTCT---------
CCAGCGCAACATTCCGCCAACTCCTCCTCT:
GCTGTAGCTGCGTCAGCGTCGGCTGCTGCTTCTGCTGCTGCCGCCGCTGCTGCATGGCTATCAAGTCCTTTA
GCCGCTGTTGCCGCCGCTAATTCACCATCATTCACTCCC----------mm-mm-mom-
AATATCTTCAATCACGTTCCTCCGCACAATCGGCAGGCAGCAGCTGTACATTTCCTGACAAGCTTGACAGCAG
CTGCAGCGGCTTCTTCTGCAGCCTCTTCTTCCTCTGCAAGCTCGCCTCTACAGCCGCCTTCAGCTTCCGTTAG
TGGTCCGAATCATACCGGTATCACTGGGGCTCCTCCA------=-=-==-- GTGTCGCCTTTCGCCAGTGCT---
GCTGCCTTCCAACATTCGCTCGCTGTGGCCACAAATGGCGGCGCAGATAAACTGGATATGGGGGCGGGTAGT
CCACATGCTGCGGCCCTCTCGCTTTTTGCTCTGTCTCCAGCATCACCTGCTGCCGCCGCAGTTGCCGCA------
TACTGTCAATCCAAGACCAGCATGCAGTTTGGATCCTCAATGTTGAACGCAGGAGACTCCCAGAATGACGGAT
CTCCTTTAACCTACACTCAATTACAGCCAGCTTCTCAGCAACAG---CCACAACAGGACTCG------
ATGAGTGGAGATTATGGAGCAGATCCAAGATCCTCGCGGTATCATGCAGATTCCAAT------------
TCGTCAAAGAGGTGTGCAAACAATCGG---TCAAGTTCATTAAGTGGTGCAGGAGGA---------
GGAGGGGGAGATAAAAATTCTCCTTCGAGAAAACTCATGCGAATCGGATCAGTAGGTAGTGGTGGGTCTCCG
TTATCCTCAGCAGCAGCGTCATCATCCTTGGACCAATGTTGCTCCCCGGGATCTCCTCAAACCCTAACTGGTG
CTGGCGGATCACCGTCTAAGACAGGAACATCGACATCAGCATCAGCATCATCTCCAGGTCTGACAATAAATGC
GGCAACTTTGGCGCAATATCGTCGGGAAATTACAACTGAGAATAGTGGAACTGGTGTGCCCACGAAGCGCGT
GCATATAAAGAAGCCGCTGAATGCGTTTATGCTATTCATGAAAGAAATGCGACCCAAAATTCAGGAGGAATGC
ACACTGAAAGAGTCTGCAGCAATCAACCAAATTCTTGGCAAAAAGTGGCATGAGCTGTCTAAACCAGAACAGT
CAAAATACTACGAGTTAGCGAGGAAAGAGAAGGAAATTCATCGACAG---------------
CTGTTCCCCAGCTGGTCTGCTCGGGATAACTATGCAATACATTCGAAGCGTAAACGCAAACGAAAATTAGCCG
CAGCAGTGGCCGCAGCCTCAGCAATGAATTCA--------------= GGC---GGAGGGGATGGTGGTTCAGGT---------------
--------- CGTCGTGACCTTTTCGACGGTGACGGATATTTTGCAGGT---
GGTGGAAATGGGAGCAATGTGAGTGGAGGG----------=-------
TCCTTGAATTCATCGAATTCGGCTGCTGCTTTGGCGGCAGCAGCCGCAGCT---------
GGAGTTGATCTTGGAAACCCCAAAAAATGTCGCGCCCGGTTCGGTCTTGAACAGCAAACCCGGTGGTGTAAG

MEKT-
SRMYGGLLPPGMIGSFGGFMGAPPPSPA
SNFYDFSALQ----HHQQQRLLHQQA~--------
-QRPSSNSATSNSSTSGSSLTPSTTSAAG-
GPGGSLGNTVSGNPALDALSPCSTSSASA
LHSEIFNAASGFYGMAAYGQPMSSHFGM
GPTSPYTTPGA-----------
GRHFAAAAAAAAAVLGSCFYPTRSPPD---
ASNSVFPSAYPPSQQPSASQQQSSNA--
PPQPQNSATTSSSQS---PAQHSANSSS----
AVAASASAAASAAAAAAAWLSSPLAAVAA
ANSPSFTP-------
NIFNHVPPHNRQAAAVHFLTSLTAAAAASS
AASSSSASSPLQPPSASVSGPNHTGITGA
PP----- VSPFASA-
AAFQHSLAVATNGGADKLDMGAGSPHAA
ALSLFALSPASPAAAAVAA--
YCQSKTSMQFGSSMLNAGDSQNDGSPLT
YTQLQPASQQQ-PQQDS--
MSGDYGADPRSSRYHADSN----
SSKRCANNR-SSSLSGAGG---
GGGDKNSPSRKLMRIGSVGSGGSPLSSAA
ASSSLDQCCSPGSPQTLTGAGGSPSKTGT
STSASASSPGLTINAATLAQYRREITTENS
GTGVPTKRVHIKKPLNAFMLFMKEMRPKIQ
EECTLKESAAINQILGKKWHELSKPEQSKY
YELARKEKEIHRQ-----
LFPSWSARDNYAIHSKRKRKRKLAAAVAA
ASAMNS----- G-GGDGGSG--------
RRDLFDGDGYFAG-GGNGSNVSGG------
SLNSSNSAAALAAAAAA---
GVDLGNPKKCRARFGLEQQTRWCKPCRR
KKKCVRFLTDAEYDEALKAGRLQSEPSSP-
--------- QQQQQQIRB3QQNT-----
NQSGTKDQWISD--G------
NQLNKSNPKSPNSGAFLSPAPSSSSTG-----
--------- FVPQPS-GDFVGTTNPL---



Mesocestoides corti*

MCOS_00006
47601-mRNA-
1

ATGGTTGACGCCGCAGGC

CAGCGACAGCGTCACGGGAGTGTGCGCATG

TCCGCTTATGCCTTCTTTTCTCCCTCCTTC---------

GCTGGTTTCTACGGGATTTCCGCCTACGGCCAGTCAATGCCGAGTCATTTTGGCGTTTCTTCAACGTCGCCGT
ACTCATCGCCGGCAGCGGGTGCTGTGGGGGGTCCAGCATCGTCTGTTGCGGGACGCCATTTCGCGGCTGCG
GCGGCCGCGGCGGCGGCGATGCTAGGGAGTTGCTTTTACCCCACGCGCTCCCCGCCTGAGACTCTTGGAGC

TCCTCCACCAGCCAGCAACATTCCGCTGCGACCGCGGCAGCCTGGCTGTCCAGTCCTCTGGCCGCTGTGGC
AGCTGCCACCTCGCCATCCTTCACACCA-----=-===mmmmmmee-
AATCTCTTTAACCACGTCCCGCCGCACAATCGACAGGCAGCAGCGGTGCATTTCCTCTCAAGCCTGACTGCG
GCAGCGGCAGCTTCGTCCGCGGCCTCGTCATCTTCCGCCAGTTCGCCCCTTCCACCGCCACCACCACCACA
GGCG--------- CCGACGGCTTCGCCCTCGGCCC----m=mmmmmmmmmmmmmam GTCTCGCCGTTCGTG------

GCTGGCAGTCCCCATGCCACTGCGCTTTCGCTTCTCGCGTTGTCCCCCGCGTCTCCTGCCGCCGCTGCTGTC
GCCGCTGCCGCTTACTGCCAATCAAAATCCGGGCTACAGTTTGGGTCGTCGATGCTCACGGCG---
GACGGCCAGGCCGCCAATTCACCCCTCACCTACACCCAACTTCAGCCAGCCTCACAAACC---------
TCGAAGGACAGTGACAGGACCCTTCCAGGTTTCGCAGCAGACGGACGTCATCAGCGATATCTCAGTGAGTCT
GGGAGATCCTGCGACTCCACGAAAAGATGC---
AACAATCGATCTGCGAGTTCAACGGGTGGTGGTGGCGGCGGCTCCGGAGGTGGTGGAGGAAAGCATTCTCC
GTCGTGGAAGATCATGCGAATAAACTCGGGCGGAAGTGGGGGCTCTCCGCTGTCA---
GCAGCAGCATCGTCCTCCCTTGATCAGTGT-----=---==- TCGCCAGGCTGC---
ACGGGATCTCCACGCACTGGATCACCCCGCACAGCTAGCACTGCGGCCTCTTCGTCGTCGCCTGGCTTGACA
ATTAACGCCGCCACACTTGCCCAGTACCGGCGGGAGATCACCACGGAGAACAGTGGAACTGGTGTGCCCAC
AAAACGGGTGCATATTAAGAAACCCCTCAACGCTTTCATGCTCTTCATGAAGGAGATGCGACCGAAGATTCAG
GAGGAGTGCACTCTGAAGGAGTCGGCTGCGATTAATCAGATTTTGGGCAAGAAGTGGCACGAGCTTTCCAAG
CCCGAACAATCCAAGTACTATGAACTGGCGCGGAAGGAGAAGGAAATCCATCGTCAGGCAAGTCTTGGGAAG
CTGTTCCCTGGCTGGTCGGCTCGCGACAACTATGCAATCCACTCGAAGCGGAAACGCAAACGCAAACTCGCC
GCTGCGGTAGCTGCTGCCTCTGTGATAAACGCCGCCGCCGCCGCTGGCGGA---
GGGGGTGGCGGTGGGGCCGGAGAAGGTTCCTGTGGCGGTGGCAACCGACGCGACCTCTTCGACGCTGACG
GCTACTTCGCTGGTGCCGGAGGCAATGGCATG GGC TCCCTCAACACCTCCTCC---------
GCGTTGGCAGCCGCT---=--==mmmmmmmmmmae
GTCGACCTTGGCAACCCCAAGAAGTGTAGAGCGCGTTTCGGACTGGAGCAACAGACGCGTTGGTGCAAACCA
TGCAGACGAAAGAAGAAGTGCGTCCGCTTCCTCACGGACGCCGAGTACGACGAGGCTTTGCAATCGGGCAAA
CTGCAGTCTGAGCCCTCTTCTCCGTCGGCGGCGGCGGCAGGCGGTGGAAATCCACAGGCGCCGTCTTCGCA
CCCACAAGCTTCCACG---CCAGCACCCAGTGGCTTGTGCGGTGCAGCAGGAAGGGTGAAAGATCAGTGG---

QRQRHGSVRM
SAYAFFSPSF---
AGFYGISAYGQSMPSHFGVSSTSPYSSPA
AGAVGGPASSVAGRHFAAAAAAAAAMLG
SCFYPTRSPPETLGAPGSMLSSPPPPPPH
PAPPQQ--------- SASVSSPST---
PASAASSSSS---nmememmemennan
SSTSQQHSAATAAAWLSSPLAAVAAATSP

NLFNHVPPHNRQAAAVHFLSSLTAAAAAS
SAASSSSASSPLPPPPPPQA---PTASPSA--
————— VSPFV--GGAFHHSLSVATNGSGEKMD-

AGSPHATALSLLALSPASPAAAAVAAAAYC
QSKSGLQFGSSMLTA-
DGQAANSPLTYTQLQPASQT---
SKDSDRTLPGFAADGRHQRYLSESGRSC
DSTKRC-
NNRSASSTGGGGGGSGGGGGKHSPSWK
IMRINSGGSGGSPLS-AAASSSLDQC----
SPGC-
TGSPRTGSPRTASTAASSSSPGLTINAATL
AQYRREITTENSGTGVPTKRVHIKKPLNAF
MLFMKEMRPKIQEECTLKESAAINQILGKK
WHELSKPEQSKYYELARKEKEIHRQASLG
KLFPGWSARDNYAIHSKRKRKRKLAAAVA
AASVINAAAAAGG-
GGGGGAGEGSCGGGNRRDLFDADGYFA
GAGGNGM----G-----SLNTSS---ALAAA-----
VDLGNPKKCRARFGLEQQTRWCKPCRRK
KKCVRFLTDAEYDEALQSGKLQSEPSSPS
AAAAGGGNPQAPSSHPQAST-
PAPSGLCGAAGRVKDQW-SDQLP------
KSL--SNPKTPNS 284 PNPTGAY SHewmmrre-
----- PPPAPSGSDYAASTS--
GSNEDYSAAFSAPS----
YNQFSPYGDFQRPTLAHSTLSFLEHH-



Taenia solium*

TsM_0011367
00

ATGGCAGCCTATGGTCAACCAATGTCCAGCCACTTTAGTGTAGCCCCGCCCTCGCCTTACGCCGCACCATCT
GCG
GGTCGTCATTTCGCAGCTGCTGCGGCCGCAGCAGCAGCCGTTTTGGGCAGCTGCCTCTACCCCACTCGCTCT
CCACCCGAA--------- GCT------
GCAGTCTTTTCACCACCACCACCACCACCGCCTCCACCAGCAGCAGCTGTGCCGCCGGGACCCTCCGCCGT
ACCTCCGTCCCTTCCTACCGCTGGTGCAGTCAGCTCCTCAAGTGCTACTCTCTCAGCACCCGCCACGCCGGC
CGCGCAACATTCCTCTGCATCCTCCGCCTCCGCTAGCGCCGCTGCTGCGGTCGCTGCCACTGCCGCCTCCG
CCACCGCCGCTGCCTCCGCTGCTGCCGCAGCTGCTGCGTTGCTCTCTAGCCCTCTGGCTGCTGTTGCAGCTG
CCTCCTCGCCGTCCTTCACTCCCAAGATTTGTATTAACCCCTCCAGCATCTTCAACCACGTTCCGCCACACAA
CCGACAAGCTGCAGCAGTGCATTTCCTCTCCAGCCTCACCGCAGCTGCGGCGGCGTCGTCAGCAGCCTCTTC
TTCCTCCGCCAGCTCACCCCTGCCACCCCCATCCGCGTCGGTGCCA---------
CCGACGGCTGCGGCCGCCGCCCCGCCACCACCCACACCACAGGCGTCGLCCCTTCGLC--------
GCAGCATTCCATCACTCTCTCGCCGTTGCTACTAATGGAGCCAGTGAGAAAATGGAC------
GCAGGCAGTCCGCATGCCACTGCACTCTCTCTTCTTGCTCTGTCACCTGCCTCACCTGCTGCAGCCGCTGTT
GCTGCTGCTGCCTATTGCCAATCAAAGACGGGCATGCAGTTTGGCTCCTCGATGCTGGCCGCAGGAGAGGCT
CAAGCCGCTGGCTCTCCGCTGACCTACACACAACTGCAACCCGCCTCACAGCAGCACGTTCCCTCCAGGGAG
GGTGGCAATGTGGGGGGAGACTATGGAGCTGATGCCAGAGCCTCGCGATACCTTGCGGATTCTGGA------------
TCTTCAAAGAGATGCACCAACAATCGGTCCTCCAGTTCACTCAGTGGCACCGGA------=-===mmmmmmmmom
GACAAGCATTCACCGTCTCGAAAACTCATGCGTATTGGATCGGCCGGCAGTGGAGGTTCACCGCTTTCT------
GCAGCAACTTCATCTATCGACCAGTGCTGTTCACCGGCCTCGCCACACACT---
ACCGGTGCCGCCAGTTCGCCCTCCAAAACAACTCAATCCACATCCGCTTCTGTCTCATCACCAGGGTTAACGA
TTAATGCCGCGACACTGGCACAGTATCGTCGTGAAATCACCACGGAGAACAGCGGAACTGGGGTGCCTACAA
AGCGAGTACACATTAAGAAACCGTTGAATGCTTTCATGCTCTTTATGAAGGAGATGAGGCCCAAGATTCAAGA
AGAGTGCACCCTAAAAGAGTCCGCAGCCATTAACCAGATTCTGGGTAAAAAGTGGCATGAATTGTCAAAACCG
GAGCAATCAAAGTACTATGAGCTGGCGCGAAAGGAGAAGGAGATTCACCGCCAG---------------
CTATTTCCTGGTTGGTCTGCCCGTGACAACTATGCAATTCACTCGAAACGCAAACGCAAACGAAAACTCGCCG
CCGCTGTGGCCGCCGCCTCAGCCATGAACGCT--------------- GGCGCGGGTGGGGAGGGTGGTGCAGGT---------
--------------- CGTCGAGACCTCTACGACGGTGATGGCTACTTTGGTGGT---
GGCAGTGGCGGTGGCAGTGGTTGCGGTGGTGGTTGTGGTGGTAGCACCTCCCTCAACGCCTCCACTTCTGC
GGCTGCTCTTGCCGCTGCTGCAGCTGCAGCAGCGGCTGGTGTAGACCTTGGGAATCCCAAAAAGTGCCGAG
CTCGTTTTGGTCTCGAGCAACAGACCCGGTGGTGCAAGCCCTGTCGACGAAAGAAGAAGTGCGTCCGATTTC

CCTACCCCAAAGAGTCCAAATTCG---ACCTTCCTCTCTCCT---

MAAYGQPMSSHFSVAPPSPYAAPSA--------
---GRHFAAAAAAAAAVLGSCLYPTRSPPE--
-A.-
AVFSPPPPPPPPPAAAVPPGPSAVPPSLPT
AGAVSSSSATLSAPATPAAQHSSASSASA
SAAAAVAATAASATAAASAAAAAAALLSSP
LAAVAAASSPSFTPKICINPSSIFNHVPPHN
RQAAAVHFLSSLTAAAAASSAASSSSASSP
LPPPSASVP---PTAAAAAPPPPTPQASPFA-
-—-AAFHHSLAVATNGASEKMD--
AGSPHATALSLLALSPASPAAAAVAAAAYC
QSKTGMQFGSSMLAAGEAQAAGSPLTYT
QLQPASQQHVPSREGGNVGGDYGADARA
SRYLADSG----SSKRCTNNRSSSSLSGTG--
----- DKHSPSRKLMRIGSAGSGGSPLS--
AATSSIDQCCSPASPHT-
TGAASSPSKTTQSTSASVSSPGLTINAATL
AQYRREITTENSGTGVPTKRVHIKKPLNAF
MLFMKEMRPKIQEECTLKESAAINQILGKK
WHELSKPEQSKYYELARKEKEIHRQ-----
LFPGWSARDNYAIHSKRKRKRKLAAAVAA
ASAMNA-----GAGGEGGAG--------
RRDLYDGDGYFGG-
GSGGGSGCGGGCGGSTSLNASTSAAALA
AAAAAAAAGVDLGNPKKCRARFGLEQQTR
WCKPCRRKKKCVRFLTDAEYEEALKAGKL
QSEPSSP-------- QQVAGKSTATT-ST------
VTGGAKDQW-SE--ATLTKSTPHL--
PTPKSPNS-TFLSP-
PSASSTGGSGFSHTLPAASLTHPPAGS-
SDFVSSNS----EEYSATASTSSG-
FGYGHFSPYADFORPALAHSTLSFLEHH-
RPSPSFGS-VQLSQTTTA-----GNN-T-
EVEE--
EDDMKNETLCVFATEASPAGSCHHDN---



* |dentification from reference genome

286



APENDICE 21: SUPPLEMENTARY FILE 18

Supplementary File 18. The putative proglottisation-related proteins alignment features and parameters for the evolutionary analysis.

Protein name Align softwaret Alignment cover2  Align length® NSeqs*  NDom ® Best NT model® Best Prot model”
Bone morphogenetic protein 2 Prank (translated codon) Partial 165 9 1 K2 +G JTT+G
Cyclin-g-associated kinase Prank (translated codon) Partial 827 14 4 T92+G LG+G+I
Groucho protein Prank (translated codon) Partial 977 13 2 K2+G JTT+G
Homeobox protein Hox B4a Prank (translated codon) Partial 744 8 1 HKY+I LG+
Lim homeobox protein Ihx1 Clustal Omega Partial 202 15 2 K2+G Dayhoff+G
Membrane-associated guanylate kinase protein 2 Prank (translated codon) Total 570 5 1 K2+| JTT+G
Serine:threonine protein kinase mark2 Prank (translated codon) Total 1638 5 3 K2+G JTT+G+F
Atrial natriuretic peptide receptor 1 Prank (translated codon) Partial 329 15 3 GTR+G+I LG+G
RNA binding motif single stranded interacting Prank (translated codon) Partial 723 5 1 HKY+I JTT+
Serine:threonine protein kinase Prank (translated codon) Partial 1187 5 2 HKY+G JTT+G
Mothers against decapentaplegic homolog 4-like Prank (translated codon) Partial 329 15 2 T92+G JTT+G
Pangolin j Prank (translated codon) Partial 1192 5 1 HKY+I JTT+G+F

1 Software that generated the best proteins/nucleotides alignment

2 Partial: Alignments with remotion of low aligned regions; Total: Alignments without remotion of low aligned regions

3 Final protein alignment size

4 Number or species/orthologous analysed
SNumber of different domain types

¢ The Best-fit model of codon evolution

7 Best-fit model of protein evolution
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APENDICE 22: PARAMETROS PAML

Parametros aplicados para o célculo dos comprimentos de ramos pelo modelo MO.

seqfile = <Name>._phy * sequence data filename
treefile = <Name>_tree * tree structure file name
outfile = <Name>_MO * main result file name
noisy = 9 * 0,1,2,3,9: how much rubbish on the screen
verbose = 1 * 0: concise; 1: detailed, 2: too much
runmode = 0 * O: user tree; 1: semi-automatic; 2: automatic
* 3: StepwiseAddition; (4,5):PerturbationNNl; -2: pairwise
seqtype = 1 * 1:codons; 2:AAs; 3:codons-->AAs
CodonFreq = 2 * 0:1/61 each, 1:F1X4, 2:F3X4, 3:codon table
* ndata = 10
clock = 0 * 0:no clock, 1:clock; 2:local clock; 3:CombinedAnalysis
aaDist = 0 * O:equal, +:geometric; -:linear, 1-6:G1974,Miyata,c,p,Vv,a

aaRatefile dat/jones.dat * only used for aa seqs with model=empirical (_F)

* dayhoff.dat, jones.dat, wag.-dat, mtmam.dat, or your own

model = 0O
* models for codons:
* 0:one, 1l:b, 2:2 or more dN/dS ratios for branches
* models for AAs or codon-translated AAs:
* 0:poisson, l:proportional, 2:Empirical, 3:Empirical+F
* 6:FromCodon, 7:AAClasses, 8:REVaa_0, 9:REVaa(nr=189)
NSsites = 0 * 0O:one w;l:neutral;2:selection; 3:discrete;4:fregs;
* 5:gamma;6:2gamma;7:beta;8:beta&w;9:beta&gamma;
* 10:beta&gamma+l; 1l:beta&normal>1; 12:0&2normal>1;
* 13:3normal>0
icode = 0 * O:universal code; l:mammalian mt; 2-10:see below
Mgene = 0
* codon: O:rates, 1l:separate; 2:diff pi, 3:diff kapa, 4:all diff
* AA: O:rates, l:separate
fix_kappa = 0 * 1: kappa fixed, 0: kappa to be estimated
kappa = 2 * initial or fixed kappa
fix_omega = 0 * 1: omega or omega_1 fixed, O: estimate
omega = .4 * initial or fixed omega, for codons or codon-based AAs
fix_alpha = 1 * 0: estimate gamma shape parameter; 1: fix it at alpha
alpha = 0. * initial or fixed alpha, O:infinity (constant rate)
Malpha = 0 * different alphas for genes
* ncatG = 8 * # of categories in dG of NSsites models
getSE = 0 * 0: don"t want them, 1: want S.E.s of estimates
RateAncestor = 1 * (0,1,2): rates (alpha>0) or ancestral states (1 or 2)
Small_Diff = _5e-6
cleandata = 0 * remove sites with ambiguity data (1l:yes, 0:no)?
fix_blength = -1 * 0: ignore, -1: random, 1: initial, 2: fixed
method = 1 * Optimization method O: simultaneous; 1: one branch a time

Genetic codes: O:universal, l:mammalian mt., 2:yeast mt., 3:mold mt.,
4: invertebrate mt., 5: ciliate nuclear, 6: echinoderm mt.,

7: euplotid mt., 8: alternative yeast nu. 9: ascidian mt.,

10: blepharisma nu.

These codes correspond to transl_table 1 to 11 of GENEBANK.

* % % ok X

288



Parametros aplicados para PrlA para analise pelos modelos M1a, M2a, M3, M7 e
M8.

seqfile = <Name>.phy * sequence data filename
treefile = tree_MO * tree structure file from MO analysis
outfile = <Name>_allmodels * main result file name
noisy = 9 * 0,1,2,3,9: how much rubbish on the screen

verbose = 1 * 0: concise; 1: detailed, 2: too much

runmode = 0 * O: user tree; 1: semi-automatic; 2: automatic

* 3: StepwiseAddition; (4,5):PerturbationNNl; -2: pairwise
seqtype = 1 * l:codons; 2:AAs; 3:codons-->AAs
CodonFreq = 2 * 0:1/61 each, 1:F1X4, 2:F3X4, 3:codon table
* ndata = 10

clock = 0 * 0:no clock, 1:clock; 2:local clock; 3:CombinedAnalysis
aaDist = 0 * O:equal, +:geometric; -:linear, 1-6:G61974,Miyata,c,p,Vv,a

aaRatefile dat/jones.dat * only used for aa seqs with model=empirical (_F)

* dayhoff.dat, jones.dat, wag.dat, mtmam.dat, or your own

|
o

model =
* models for codons:
* 0:one, 1l:b, 2:2 or more dN/dS ratios for branches
* models for AAs or codon-translated AAs:
* 0:poisson, l:proportional, 2:Empirical, 3:Empirical+F
* 6:FromCodon, 7:AAClasses, 8:REVaa_0, 9:REVaa(nr=189)

NSsites =1 2 3 7 8 * 0:one w;l:neutral;2:selection; 3:discrete;4:freqgs;
* 5:gamma;6:2gamma;7:beta;8:beta&w;9:beta&gamma;
* 10:beta&gamma+l; 1l:beta&normal>1; 12:0&2normal>1;
* 13:3normal>0

icode = 0 * O:universal code; 1:mammalian mt; 2-10:see below
Mgene = 0
* codon: O:rates, l:separate; 2:diff pi, 3:diff kapa, 4:all diff
* AA: O:rates, 1l:separate
fix_kappa = 0 * 1: kappa fixed, 0: kappa to be estimated
kappa = 2 * initial or fixed kappa
fix_omega = 0 * 1: omega or omega_1 fixed, O: estimate
omega = .4 * initial or fixed omega, for codons or codon-based AAs
fix_alpha = 1 * 0: estimate gamma shape parameter; 1: fix it at alpha
alpha = 0. * initial or fixed alpha, O:infinity (constant rate)
Malpha = 0 * different alphas for genes
ncatG = 8 * # of categories in dG of NSsites models
getSE = 0 * 0: don"t want them, 1: want S.E.s of estimates
RateAncestor = 1 * (0,1,2): rates (alpha>0) or ancestral states (1 or 2)
Small_Diff = .5e-8
cleandata = 0 * remove sites with ambiguity data (1:yes, 0:no)?
fix_blength = 1 * 0: ignore, -1: random, 1: initial, 2: fixed
method = 0 * Optimization method O: simultaneous; 1: one branch a time

Genetic codes: O:universal, l:mammalian mt., 2:yeast mt., 3:mold mt.,
4: invertebrate mt., 5: ciliate nuclear, 6: echinoderm mt.,

7: euplotid mt., 8: alternative yeast nu. 9: ascidian mt.,

10: blepharisma nu.

These codes correspond to transl_table 1 to 11 of GENEBANK.

* Ok X ok X
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