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RESUMO

A doenca de Chagas tem por agente etiologico o protozoario Trypanosoma cruzi que é
transmitido pelas fezes dos triatomineos. A subfamilia Triatominae contém 19 géneros e
154 espécies, todas potenciais vetoras de T. cruzi, exceto trés que sdo fdsseis. A
diferenciacdo das espécies de Triatominae é realizada principalmente por caracteres
morfolégicos e moleculares, diante dessa premissa este trabalho teve como intuito
identificar a espécie de Rhodnius sp. coletada no municipio de Taquarussu/MS em 2010.
Para tanto foram utilizados caracteres morfoldgicos e citogenéticos. O desenvolvimento
desse estudo resultou na descri¢do de R. taquarussuensis sp. n. Posteriormente por meio
de anélises das divergéncias genéticas e delimitaces das espécies pelo estudo da variacao
de dois genes mitocondriais e quatro nucleares, assim como cruzamentos interespecificos
foi demonstrado que R. taquarussuensis sp. n. trata-se de uma linhagem fenotipica de R.
neglectus. Apds a publicacdo de R. taquarussuensis sp. h como sinénimo janior de R.
neglectus, foi realizado o estudo de espermatecas de fémeas fecundadas. Para este estudo,
foram dissecadas e retiradas 40 espermatecas fecundadas, logo ap6s foram realizadas a
extracdo das proteinas, analise do perfil proteico, digestdo triptica, espectrometria de
massas e identificacdo das proteinas por meio do banco de dados de R. neglectus em
comparacdo com 0s bancos SwissProt e NCBI. Foram identificadas 34 proteinas
pertencentes a quatro classes proteicas distintas, dessas classes destacam-se as
musculares, vacuolar H+-ATPase (V-ATPases) e Chaperonas com funcdes
correlacionadas na forma como as espermatecas mantém os espermatozoides viaveis e
nutridos até a fecundacdo dos ovocitos, processo necessario para a perpetuacdo das
espeécies.



ABSTRACT

Chagas disease is caused by the protozoan Trypanosoma cruzi, which is transmitted
through the feces of triatomines. The subfamily Triatominae contains 19 genera and 154
species, all potential vectors of T. cruzi, except three fossils. The differentiation of the
species of Triatominae is carried out mainly by morphological and molecular characters,
in view of this premise this study aimed to identify the species of Rhodnius sp collected
in the municipality of Taquarussu / MS in 2010. For this purpose, morphological and
cytogenetic characters were used. The development of this study resulted in the
description of R. taquarussuensis sp. n. Subsequently, by analyzing genetic divergences
and species delimitations by studying two mitochondrial and four nuclear genes, as well
as interspecific crosses, it was established that R. taquarussuensis sp. n. it is a phenotypic
strain of R. neglectus. After the publication of R. taquarussuensis sp. n as a junior
synonym of R. neglectus, the study of sperm cells from fertilized females was carried out.
For this study, were dissected 40 fertilized spermathecae and removed, shortly after the
protein extraction, protein profile analysis, triptych digestion, mass spectrometry and
protein identification through the R. neglectus database in comparison with SwissProt and
NCBI banks. 34 proteins were identified, belonging to four distinct protein classes. Of
these classes, muscle, vacuolar H+-ATPase (V-ATPases) and Chaperones stand out with
correlated functions in the way sperm cells keep viable and nourished sperm until
fertilization of oocytes, a process necessary for the perpetuation of species of the
subfamily Triatominae.
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1 INTRODUCAO
1.1 Doenca de Chagas e seu perfil epidemioldgico

A tripanossomiase americana ou doenca de Chagas acomete atualmente 7
milhGes de pessoas no mundo. Apesar de ser endémica em 21 paises da América Latina
a facilidade de locomoc¢do mundial possibilitou a ocorréncia da doenca em 22 paises
(COURA,; VINAS, 2010). A doenca foi descrita por Carlos Chagas em 1909, assim como
0 seu agente etioldgico o protozoario Trypanosoma cruzi. Chagas também identificou o
vetor Conorhinus megistus, atualmente Panstrongylus megistus (Burmeister, 1835),
assim como a primeira paciente infectada, desse modo descreveu toda a cadeia
epidemioldgica da antropozoonose. Entretanto, mais de 100 anos se passaram e essa
doenca ainda é um problema de salde publica mundial, pois acomete populacdes
negligenciadas e muitos pacientes ndo procuram auxilio para tratamento ou diagnostico
(CHAGAS, 1909; JR; RASSI; MARIN-NETO, 2009; WHO, 2019).

A compreensdo dos aspectos socioculturais é de extrema importancia para
explicar os aspectos biomédicos atuais, amparar 0 surgimento, persisténcia e
reemergéncia da doenca. No cenério atual a convivéncia de diferentes grupos
socioecondmicos, étnicos, rurais e urbanos geram diferentes necessidades e torna-se
indispensavel pesquisas com abordagens socio estruturais diferentes. Apesar do aumento
consideravel de pesquisas relacionadas a doenca de Chagas poucos estudos sdo
transferidos para a préatica no intuito de promover intervencgdes apropriadas adaptando
populacdes a diferentes contextos e considerando necessidades especificas para cada
grupo (VENTURA-GARCIA et al., 2013).

De acordo com o segundo relatorio de doengas negligenciadas da
Organizacdo Mundial da Saude essas doencas sdo sindnimas de pobreza e desvantagem,
afeta populacdes com baixa visibilidade e pouca influéncia politica causando estigma e
discriminacdo (PEREZ-MOLINA; MOLINA, 2018; WHO, 2010). A doenca de Chagas
esta inserida nesse cenario, assim poucos estudos sdo realizados em paises ndo endémicos
e devido a mobilidade mundial o continente europeu recebe cada vez mais imigrantes da

Ameérica Latina.

Em 2017, mais de trés milhdes de imigrantes de areas endémicas viviam na

Europa, desses apenas cento e vinte mil pessoas foram diagnosticadas com T. cruzi,
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provavelmente esse nimero ndo representa a realidade sobre o nimero de pessoas que
albergam o protozoario, mas representa a parcela de pessoas que procuraram centros
especializados. Com a auséncia dos vetores, 0S mecanismos de transmissao em regides
ndo endémicas sdo a transmissao congénita, transfusdo sanguinea, transplante de 6rgaos
e acidentes laboratoriais. Medidas preventivas foram implementadas e auxiliaram no
controle da disseminacdo da doenca, mas a transmissao congeénita ainda necessita de
atencdo especial uma vez que os médicos ndo estdo familiarizados e os recém-nascidos
assintomaticos podem evoluir para a fase indeterminada da doenca. Por isso, politicas de
salde gque auxiliem o controle da transmissdo congénita estdo faltando nas regiées nédo
endémicas (COURA; VINAS, 2010; MONGE-MAILLO; LOPEZ-VELEZ, 2017).

A transmissdo sexual do agente etioldgico foi confirmada recentemente em
estudos com camundongos e humanos e nao se pode olvidar essa via transmissao, apesar
de ndo ter relato de transmissdo em humanos, € mais uma forma alarmante de dispersédo
de T. cruzi (GOMES et al., 2019).

Os primeiros casos documentados por infeccdo oral no Brasil ocorreram em
1965 por acometimento de 17 pessoas que resultou em seis Obitos no municipio de
Teutonia/RS, na época acreditou na ingestdo de vegetais contaminados com fezes de
marsupiais infectados por T. cruzi (SILVA et al., 1968), mas atualmente essa hipotese é
contraposta pela capacidade de disseminacao de tripomastigotas das glandulas odoriferas
dos gambas que ao se sentirem ameacados langam o conteddo das glandulas como
mecanismos de defesa e consequentemente expulsam as formas tripomastigotas do agente
etioldgico da doenca de Chagas (DEANE; LENZI; JANSEN, 1984; JANSEN; XAVIER;
ROQUE, 2020).

N&o se pode deixar de referir o surto em 2005 que acometeu 24 pessoas
infectadas por meio do suco de cana-de-agucar no estado de Santa Catarina, esse estudo
também revelou gambas infectados com T. cruzi. A caracterizacdo de T. cruzi encontrado
em humanos revelou supremacia do grupo Tcll enquanto que em gambas houve
predominéncia do grupo Tcl e os triatomineos infectados revelaram um perfil misto de
Tcl e Tcll (STEINDEL et al., 2008).

Casos de infecgéo oral mais recentes séo notificados com frequéncia na regido
Amazénica. O surto da doenca em 2007 no estado do Amazonas, periodo em que houve

a infeccdo de oitenta e oito pessoas por meio do suco de acai foi um alerta para a
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comunidade cientifica (ALBERTO TOSO; FELIPE VIAL; NORBEL GALANTI, 2011).
Em 2015, houve outro surto com dezoitos pessoas infectadas por T. cruzi no municipio
de Marcelino Vieira/RN associado principalmente a ingestao de caldo de cana-de-agucar
e no mesmo periodo foram encontradas espécies como Triatoma brasiliensis (Neiva,
1911), Triatoma pseudomaculata (Corréa & Espinola, 1964) e Panstrongylus lutzi (Neiva
& Pinto, 1923) infectadas com o agente etiolégico e proximos as areas onde eram
realizadas as moagens noturnas. Acredita-se que a luz elétrica, atrativa para varios insetos
inclusive para triatomineos, provavelmente atraiu para o local os insetos que cairam nas
esteiras de moagens (VARGAS et al., 2018).

O agente etioldgico da doenca de Chagas € um protozoario generalista capaz
de infectar vérias células de diferentes mamiferos e invertebrados da subfamilia
Triatominae, uma vez infectados, os triatomineos liberam a forma infectante do agente
etioldgico por toda a vida, nos hospedeiros definitivos o parasita T. cruzi também

estabelece infec¢es duradouras e estaveis (JANSEN et al., 2019).

A doenca é causada pela transmissdo de T. cruzi contido nas fezes liberadas
pelos triatomineos no momento do repasto sanguineo. A forma infectante de T. cruzi
adentra o hospedeiro vertebrado por meio de esfoliagdes na pele ou mucosa. Porém,
outros métodos de transmissao sdo determinados, entre 0s quais: transmisséo congeénita,
transfusdo sanguinea, ingestdo de alimentos ou bebidas contaminadas como ja
mencionados anteriormente e ainda por acidentes laboratoriais. Apesar dos diferentes

metodos de infecgdo a transmisséo vetorial é a mais comum e eficaz (WHO, 2010).

1.2 A Subfamilia Triatominae, vetores da doenca de Chagas

Em 1773 ocorreu a descri¢do da primeira espécie de triatomineo, Triatoma
rubrofasciata (De Geer, 1773), que foi descrita inicialmente como Cimex rubro-fasciatus
(GALVAO, 2014). Em 1909, o interesse dos estudos dos triatomineos deixa de ser apenas
entomoldgico e ganha o contexto médico sanitario pela descricdo da doenca
tripanossomiase americana que posteriormente passou a ser denominada doenca de
Chagas em homenagem ao pesquisador Carlos Chagas (CHAGAS, 1909; KROPF;
LACERDA, 2010).

Atualmente sdo reconhecidas 154 espécies validas incluindo trés espécies

fosseis na subfamilia Triatominae, agrupadas em cincos tribos com 19 géneros (DE
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OLIVEIRA et al., 2018; DORN et al., 2018; JUSTI; GALVAO, 2017; LIMA-CORDON
et al., 2019; NASCIMENTO et al., 2019a; POINAR, 2019). Todas as espécies recentes
sdo potenciais vetoras de T. cruzi. Apesar da subfamilia de interesse médico sanitario
possuir 19 géneros, apenas trés possuem maior importancia vetorial por estarem
associados ao peri e intra domicilio humano: Panstrongylus, Rhodnius e Triatoma
(GALVAO, 2014; ROSA et al., 2017).

A subfamilia Triatominae, é dividida em cinco tribos, Alberproseniini,
Bolboderini, Cavernicolini, Rhodniini e Triatomini (GALVAO et al., 2003; LENT;
WYGODZINSKY, 1979). E necessario ressaltar que o género Meccus é considerado por
alguns autores como Triatoma, essa sinonimizago foi proposta por JUSTI e GALVAO
2017, mas ainda é discutida por isso sera considerado os 19 géneros nesse trabalho. As
tribos e seus respectivos géneros sdo apresentados na Tabela 1, segundo JUSTI e
GALVAO (2017) e GALVAO (2014).

Tabela 1. Tribos e géneros da subfamilia Triatominae. Fonte: Proprio autor, adaptado de
(GALVADO, 2014; JUSTI; GALVAO, 2017).

Tribo Género
Alberproseniini Alberprosenia
Bolboderini Belminus

Bolbodera

Microtriatoma

Parabelminus

Cavernicolini Cavernicola
Rhodniini Rhodnius

Pasmmolestes

Triatomini Dipetalogaster

Eratyrus

Hermanlentia

Linshcosteus

Meccus

Mepraia

Nesotriatoma

Panstrongylus

Paratriatoma

Triatoma

Paleotriaoma
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A identificacdo morfoldgica das espécies dos géneros Panstrongylus e
Triatoma é feita facilmente por meio da literatura pertinente, porém quando se trata do
género Rhodnius a sua caracterizacdo especifica traz mais dificuldade. Espécies como R.
brethesi (Matta, 1919) e R. pictipes (Stal, 1972) determinam menor dificuldade para
identificacdo fenotipica, porém espécies mais proximas fenotipicamente e
filogeneticamente como R. neglectus (Lent, 1954), R. prolixus (Stal,1959) e R. robustus
(Larrousse, 1927) exemplo de espécies que compdem o grupo prolixus requerem um
maior cuidado na identificacdo por meio de chave entomoldgica (JUSTI; GALVAO,
2017; ROSA et al., 2014).

LENT e JUBERG (1969), publicaram um importante estudo que caracterizou
a genitalia masculina e tornou-se uma metodologia muito utilizada para diferenciar as
especies mais proximas do género Rhodnius, principalmente pelo processo mediano do
pig6foro, estrutura quitinizada que é constituinte do falo. Entretanto, para observar as
estruturas do aparelho reprodutor masculino é necessario conhecimento prévio de
dissecacao. Assim, devido a dificuldade em algumas metodologias para comparacdo das
especies, novas técnicas que possibilitem a facil identificacdo do género Rhodnius sédo
buscadas constantemente (CARCAVALLO et al., 2000).

Rhodnius neglectus e R. prolixus possuem muitas caracteristicas
morfologicas similares, mas acredita-se que R. prolixus estd presente apenas no norte da
Amazonia e os registros realizados pelas secretarias estaduais de saude na regido Centro-
Oeste devem ter sido erros de identificacio, provavelmente com R. neglectus (GALVAO,
2014).

O estudo das caracteristicas do exocorio e do opérculo de ovos de dez espécies
do género Rhodnius possibilitou o desenvolvimento de uma chave de identificacéo,
inclusive para R. neglectus e R. prolixus (BARATA, 1981). Outras espécies de Rhodnius
também foram estudadas por essa metodologia como R. colombiensis (Stal, 1859), R.
milesi (Carcavallo, Rocha, Galvdo & Jurberg, 2001) e R. stali (Stal, 1872) (SANTOS et
al., 2009). Os caracteres morfoldgicos de ovos de Rhodnius também foram utilizados para
a descrigdo da entdo espécies novas: R. montenegrensis (ROSA et al.,2012) e R.
marabaensis (DOS SANTOS SOUZA et al., 2016).

Outra metodologia utilizada para a diferenciagdes das espécies sdo 0s

caracteres da genitdlia externa feminina, uma metodologia que tem auxiliado a
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identificacdo das espécies Rhodnius, por ndo precisar de processos laboratoriais mais
laboriosos que demandam bastante tempo e alto custo (ROSA et al., 2014). Essa
metodologia complementa o estudo da genitalia masculina de Rhodnius que requer
trabalho de maior atencdo (LENT; JURBERG, 1969).

A morfologia externa é amplamente estudada e utilizada para diferenciacéo
das espécies, porém vale ressaltar a importdncia da morfologia interna, tanto na
compreensdo da fisiologia do inseto como na busca de caracteres validos para
diferenciacdo morfoldgica. Pesquisadores como Whigglesworth, Pérez, Khalifa,
Lacombe, foram importantissimos entre as décadas de 30 e 60 para auxiliar a
compreensdo da fisiologia dos triatomineos (DAVEY, 1959; KHALIFA, 1950;
LACOMBE, 1957; PEREZ, 1969; WIGGLESWORTH, 1931, 1952). Os estudos a
respeito de morfologia interna dos triatomineos se manteve quiescente por um tempo,
porém recentemente alguns trabalhos sobre a constituicdo do espermatoforo e sua
morfologia foram publicados, assim como trabalhos a respeito das espermatecas de
triatomineos (NASCIMENTO et al., 2017; PEREIRA-LOURENCO; SANTOS-
MALLET; FREITAS, 2013).

Os triatomineos machos, diferente de outras espécies de Hemiptera, liberam
uma capsula de mucoproteina denominada espermatéforo isso faz com que néo depositem
0s espermatozoides direto na espermateca da fémea. O espermatdforo possui morfologia
complementar a vagina, semelhante ao processo chave fechadura, fato que impede a
fecundacdo por machos de outras espécies (DAVEY, 1959; GULLAN; CRANSTON,
2010; KHALIFA, 1950).

As glandulas acessérias sdo responsaveis por produzir substancias que
auxiliam a protecdo, armazenamento e ativagdo dos espermatozoides, essas substancias
sdo liberadas e compdem o espermatdforo no momento da copula. O espermatoforo de
Triatoma infestans (Klug, 1834) é ovoide e possui uma secre¢do completamente
translucida, enquanto que R. neglectus tem o espermat6foro em formato de bastdo com a
regido posterior opaca. A morfologia do espermatéforo é completamente diferente nas
duas espécies estudadas, fato que demonstra que esse carater pode ser utilizado como
parametro de distincdo a nivel de género (PEREIRA-LOURENCO; SANTOS-MALLET;
FREITAS, 2013).
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Ainda ndo € muito clara a forma como 0s espermatozoides séo armazenados
nas espermatecas dos Hemiptera, principalmente como resistem a longos periodos de
tempo e mantem a viabilidade mesmo depois de anos armazenados (DEN BOER,;
BOOMSMA; BAER, 2009). Em triatomineos, as espermatecas sdo circundadas por
ramos de traqueias e delicadas concentracfes de corpo adiposo, por isso, a nutricdo e
manutencdo durante longos periodos de armazenamento dos espermatozoides na
espermateca estdo diretamente relacionados com as traqueias e 0s corpos adiposos. As
traqueias tambem estdo infiltradas nos musculos do oviduto comum, provavelmente para
realizar as trocas de oxigénio e suprir a necessidade do tecido (NASCIMENTO et al.,
2019).

Os triatomineos sdo facilmente diferenciados por meio de algumas
caracteristicas ja estabelecidas (ROSA et al., 2014; LENT; JURBERG, 1969; LENT;
WYGODZINSKY, 1979), mas alguns taxons requerem analises mais detalhadas, que
identifiguem caracteres ndo perceptiveis por distintas modalidades de microscopia, é o
caso das espécies afins, por isso com o desenvolvimento da biologia molecular, os
marcadores moleculares se tornaram imprescindiveis, principalmente para auxiliar na
resolucdo sistematica (HYPSA et al., 2002).

Diversos estudos moleculares revolucionaram a forma de associacdo e
relacdo das espécies dessa subfamilia, os marcadores moleculares como COI, Ctyb, COIl,
16S, 28S e 18S ( MENDONCA et al., 2009; GARDIM et al., 2014; JUSTI et al., 2014)
sdo alguns do mais utilizados para o estudo desses reduvideos, além de serem utilizados
para validagcdo de novas espécies da subfamilia Triatominae (ABAD-FRANCH et al.,
2013; GONCALVES et al., 2013; JURBERG et al., 2013; ROSA et al., 2012).

A origem da subfamilia Triatominae ainda é bastante debatida, um dos
primeiros estudos que abordam a origem polifilética do grupo foi realizado em 1988,
trabalho que trouxe a hipdtese de que os triatomineos do velho mundo teriam evoluido a
partir de duas linhagens, a primeira linhagem teria sido derivada de um ancestral comum
de T. rubrofasciata, uma espécie originada no novo mundo e introduzida posteriormente
no velho mundo, e a segunda linhagem representada por espécies do género Linshcosteus
uma linhagem autdctone da india (SCHOFIELD, 1988). A teoria polifilética foi testada
em 2002 por analise cladistica molecular com 57 espécies, 0 resultado desse estudo
mostrou que os géneros Triatoma e Linshcosteus séo grupos irmaos e consequentemente
a origem da subfamilia é monofilética (HYPSA et al., 2002).
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A partir do impasse, trabalhos com maiores amostragens e diferentes
abordagens proporcionaram uma melhor visdo da origem da subfamilia Triatominae. Em
2014, foi publicado um estudo com 104 espécimes de 54 espécies da tribo Triatomini e
10 espécies da tribo Rhodnini, vale ressaltar a importancia do trabalho pois além de uma
amostragem robusta também utilizou todos os géneros da tribo Triatomini. Como
resultado esse trabalho evidenciou a origem monofilética da subfamilia (JUSTI et al.,
2014).

A constatacao sobre a origem do grupo ainda traz dificuldades, uma vez que
ao se retirar ou introduzir alguns taxons as relacdes filogenéticas sdo alteradas. Apesar da
dificuldade sabe-se que as mudancas climaticas e geoldgicas interferem diretamente na
relacdo dos clados como é o caso da diversificacdo das tribos Rhodnini e Triatomini
(JUSTI; GALVAO, 2017). A concepcao sobre a origem da subfamilia Triatominae ainda
continua em investigacdo, porém atualmente a origem monofilética é mais aceita, 0s
ultimos trabalhos com grandes amostragens sustentam a teoria até a 0 momento (JUSTI
etal., 2014; JUSTI; GALVAO, 2017; MONTEIRO et al., 2018).

A identificacdo especifica é necessaria para auxiliar acbes e programas de
controle nas regides onde o ciclo da doenca de Chagas € ativo, pois os vetores ainda séo
0s maiores disseminadores da doenca pela América Latina (JANSEN et al., 2019).

1.3 Rhodnius neglectus Lent, 1954

A tribo Rhodniini que compreende os géneros Psammolestes e Rhodnius
possuem como caracteristica a adesdo dos ovos aos substratos, mecanismo evolutivo que
facilita a dispersdo passiva das espécies, uma vez que ovos e ninfas podem ser
transportados entre as penas dos passaros e pelos de pequenos mamiferos (GALVAO,
2014). A espécie R. neglectus esta geralmente associada as palmeiras dos géneros Attalea
(popularmente conhecida como Pindoba), Acrocomia (Bocaiuva) e Mauritia (Buriti),
podem ser encontradas em ninhos de passaros da familia Furnariidae e de mamiferos
Didelphis (GURGEL-GONCALVES; CUBA, 2007). Foi relatado a simpatria de R.
neglectus com Psammolestes tertius (Lent & Jurberg, 1965) em palmeiras M. flexuosa
nos ninhos de Phacellodomus ruber (Vieillot, 1817), o popular graveteiro (GURGEL-
GONGCALVES et al., 2004).
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A hipotese que padréo de coloracdo dos triatomineos séo influenciados pelo
habitat foi levantada, principalmente para o género Rhodnius devido a sua relagdo com
palmeiras (GAUNT; MILES, 2000). A espécie R. nasutus (Stal, 1859) com coloragdo
marrom amarelado, ligeiramente alaranjado como descrita inicialmente, tem variacéo de
coloracdo nos exemplares coletados em Copernicia prunifera (Carnadba), ou seja, essa
espécie possui coloracdo variavel de acordo com a espécie de palmeira que habita. Ao
comparar os exemplares de R. nasutus coletados em cinco espécies de palmeiras foram

encontrados seis padrdes de variagdo cromatica (DIAS et al., 2008).

A distribuicdo de R. nasutus no nordeste do Brasil € sobreposta em algumas
regides por R. neglectus. Alguns exemplares de ambas as espécies provenientes de areas
de transicdo do cerrado para a caatinga apresentam variacdo em seu padrdo cromatico.
Acredita-se que houve selecdo natural do padrdo cromatico mais claro para espécimes de
R. nasutus e R. neglectus que habitam a palmeira C. prunifera devido ao encontro dos
exemplares camuflados no substrato claro das fibras da palmeira (ANTONIO, 2016;
GURGEL-GONCALVES, 2008).

O epiteto especifico neglectus significa negligenciado, devido ao fato da
espécie ter permanecida desconhecida por muito tempo provavelmente por sua
colonizagio em palmeiras (BARRETO-SANTANA et al., 2011; GALVAO, 2014), é a
espécie do género Rhodnius mais distribuida pelo pais, esta presente em onze estados e
no distrito federal e mantém o ciclo reprodutivo continuo durante o ano, mas possui maior
intensidade durante o verdo, a estagdo chuvosa (GURGEL-GONCALVES; CUBA,
2007).

Apesar de estar associada a ambientes silvestres, as espécies do género
Rhodnius invadem esporadicamente residéncias a partir de colonias estabelecidas nas
palmeiras, fator que aumenta consideravelmente o risco de transmissdo vetorial
domiciliar sem colonizacdo. Do género Rhodnius a espécie com maior distribuicdo
geografica no Brasil € R. neglectus que ocorre com maior frequéncia no cerrado, mas
pode ser encontrada em varias outras regiées. Em 2010, foram encontrados 16 espécimes
de R. neglectus no peri e intradomicilio no Piaui (GURGEL-GONCALVES et al., 2010).

O encontro de 72 espécimes R. neglectus na palmeira Livistona australis na
cidade de Monte Alto/SP foi um alerta para a comunidade cientifica, primeiro pelo relato

de triatomineos invadindo domicilios na regido central e comercial da cidade e segundo
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pela inédita relacdo do vetor da doenca de Chagas com essa palmeira, fato que destaca
que o cenario epidemioldgico para a doenca de Chagas ndo é estatico e a facilidade da
dispersdo de R. neglectus antes estritamente silvestres e agora encontrado em centros
urbanos demonstra a migracdo das espécies ambiente silvestres para urbanos
(CARVALHO et al., 2014).

Os vetores disseminados no ambiente silvestre s&o responsaveis por manter o
ciclo epidemioldgico silvestre e também estdo associados aos surtos por alimentos
contaminados como acai, caldo de cana, suco de goiaba entre outros (SHIKANAI-
YASUDA; CARVALHO, 2012). No Brasil, os surtos com infec¢éo oral sdo preocupantes
principalmente na regido Norte do pais local onde foram registrados 91% dos casos entre
2007 e 2013, entre os meses de agosto a novembro periodo que coincide com a safra do
Acai no estado do Para. Esse estado registrou nesse periodo 75% dos casos de doencas
no pais (SAUDE, 2015).

A preocupacdo com a disseminacdo da doenca na regido norte do pais é
antiga, trabalhos como Lainson; Shaw; Fralha, 1979; Miles et al., 1981 destacam 0s
diferentes grupos de T. cruzi no estado no Pard desde a década de 70. Espécies de
triatomineos como Panstrongylus lignarius, P. geniculatus, R. pictipes, R. paranaensis e
Eratyrus mucronatus foram vetores encontrados infectados com T. cruzi naquela época
como relatado por Miles et al., 1981. No periodo de 2007 a 2011 a taxa de infeccdo
natural com T. cruzi para R. neglectus foi de 3,8%, essa porcentagem se torna preocupante
quando associamos com a capacidade de dispersdao passiva e ampla distribuigédo

geografica da espécie.

2 JUSTIFICATIVA

A subfamilia Triatominae possui importancia epidemioldgica inegavel na
cadeia epidemioldgica da doencga de Chagas, apesar de todo avanco nos estudos desses
vetores falta muito para o encontro de solugdes que reduzam de forma efetiva a
participacdo dos triatomineos no ciclo epidemiolégico dessa zoonose. Por sua vez o
género Rhodnius que tem ampla importancia epidemioldgica, a maioria das espécies de
tem por habitat copas de palmeiras, principalmente aquelas em que as folhas mortas ficam
aderidas ao caule por propiciarem o abrigo para roedores, aves e pequenos animais, que
se constituem em fontes alimentares para triatomineos. Em consequéncia 0s pequenos

animais, entre os quais roedores podem se portadores de T. cruzi ou T. rangeli. Por sua
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vez sdo conhecidas 20 espécies de Rhodnius, que tem como uma de suas caracteristicas
bioldgicas aderir 0s ovos ao substrato, de modo que uma das maneiras de dispersdo pode

ser pela adesdo de seus ovos aos pelos de animais e penas de aves.

Na atualidade a transmissdo oral da doenca de Chagas é comprovada por
varios autores, desse modo se constitui na principal via de infeccdo de T. cruzi ao homem
e fundamentalmente na regido Norte do Brasil, onde o consumo de agai € um habito

cultural.

Por compreender a complexidade dos triatomineos e saber da necessidade de
estudos que auxiliem a compreensdo das caracteristicas fisioldgicas, reprodutivas,
relacOes filogenéticas dos géneros e espécies, interacdes parasito-vetor, entre outros, foi
desenvolvido o estudo de Rhodnius taquarussuensis sindbnimo junior de R. neglectus com
o intuito de identificar a espécie, esclarecer a filogenia e identificar algumas proteinas

relacionadas a reproducéo.

Este estudo compreende trés trabalhos distintos com a finalidade de auxiliar a
melhor compreensdo do género Rhodnius, constituindo-se em tentativa de esclarecer
aspectos filogenéticos e proteébmico. Devido as distintas caracteristicas de cada linha do

estudo, a tese é apresentada em forma de capitulos.

No primeiro capitulo, foram conduzidos estudos morfoldgicos, morfométricos e
citogenéticos, que resultaram na publicacdo de uma nova especie: Rhodnius
taquarussuensis sp. n. Essa espécie foi descrita a partir de espécimes criados em
laboratério e oriundos de uma fémea de Rhodnius sp. coletada em 10/11/2010, no

municipio de Taquarussu, no estado de Mato Grosso do Sul.

No segundo capitulo, consta um artigo publicado que foi resultante de estudos
filogenéticos de R. taquarussuensis, R. neglectus e espécies do grupo prolixus, que

levaram a invalidagéo de R. taquarussuensis sp. n.

No terceiro capitulo, o propdsito foi investigar as proteinas relacionadas as
espermatecas fecundadas de R. neglectus, com o intuito de identificar proteinas presentes
no armazenamento dos espermatozoides, as classes proteicas e as fungdes que

desempenham.
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3 OBJETIVOS

3.1 Objetivo geral

Estudar os caracteres morfolégicos, citogenéticos e filogenéticos de
Rhodnius sp., assim como estudar o perfil proteico das espermatecas

fecundadas de R. neglectus.

3.2 Objetivos especificos

e Realizar estudos morfoldgicos, morfométricos e citogenéticos de
Rhodnius sp.

e Verificar a distribuicdo da variacdo de dois genes mitocondriais:
Cytochrome b (CYTB) e Mitochondrially Encoded NADH
Dehydrogenase 4 (ND4) em Rhodnius sp.

e Verificar a distribuicdo da variacdo de quatro genes nucleares:
Putative chitin binding peritrophin-a (PCB), DNA topoisomerase
(TOPO), Uroporphyrinogen decarboxylase (URO) e Toll-Like-2.
Transmembrane receptor with TIR domain binding (ZNFP)em
Rhodnius sp.

e Identificar proteinas expressas nas espermatecas de fémeas

fecundadas de R. neglectus.



4 RESULTADOS

4.1 Capitulo I:

A new species of Rhodnius from Brazil (Hemiptera, Reduviidae, Triatominae).
ZOOKEYS. v 675, pag 1-25 (2017).
doi: 10.3897/z00keys.675.12024

25



26

Apeer-reviewed open-access |

ZooKeys 675: 1-25 (2017)

journal
doi: 10.3897/z00keys.675.12024 $ZOO I(CVS

http://zookeys. pensoft.net Launched to accelerate biodiversity r.

reh

A new species of Rhodnius from Brazil
(Hemiptera, Reduviidae, Triatominae)

Jodo AristeudaRosa?, Hernany HenriqueGarcia Justino?,
Juliana Damieli Nascimento®, Vagner Jos¢ Mendonga*,
Claudia Solano Rocha?, Danila Blanco de Carvalho?, Rossana Falcone?,
Maria Tercilia Vilela de Azeredo-Oliveira®, Kaio Cesar Chaboli Alevi®, Jader de Oliveira®

1 Faculdade de Ciéncias Farmacéuticas, Universidade Estadual Paulista “Jiilio de Mesquita Filho” (UNESP),
Araraquara, SP, Brasil 2 Departamento de Vigildncia em Satide, Prefeitura Municipal de Paulinia, SP, Brasil
3 Instituto de Biologia, Universidade Estadual de Campinas (UNICAMP), Campinas, SP, Brasil 4 Departa-
mento de Parasitologia e Imunologia, Universidade Federal do Piaui (UFPI), Teresina, PI, Brasil5 Instituto
de Biociéncias, Letras e Ciéncias Exatas, Universidade Estadual Paulista “ Jiilio de Mesquita Filho” (UNESP),
Sio José do Rio Preto, SP, Brasil

Corresponding author: Jodo Aristeu da Rosa (joaoaristeu@gmail.com)

Academic editor: G. Zhang | Received 31 January 2017 | Accepted 30 March 2017 | Published 18 May 2017

http.//zoobank.org/73FB6D53-47AC4FF7-A345-3C19BFF86868

Citation: RosaJA, Justino HHG, Nascimento JD, Mendonga V], Rocha CS, Carvalho DB, Falcone R, Azeredo-
Oliveira MTV, Alevi KCC, Oliveira J (2017) A new species of Rhodnius from Brazil (Hemiptera, Reduviidae,
Triatominae). ZooKeys 675:1-25. https:/ / doi.org/10.3897/ zookeys.675.12024

Abstract

A colony was formed from eggs of a Rhodnius sp. female collected in Taquarussu, Mato Grosso do Sul,
Brazil, and its specimens were used todescribe R. taquarussuensis sp. n. This species is similar to R. ne-
glectus, but distinct characters were observed on the head, thorax, abdomen, female external genitalia and
male genitalia. Chromosomal differences between the two species were also established.

Keywords
Brazil, cytotaxonomy, new species, Rhodnius, taxonomy, Triatominae
Introduction

In the subfamily Triatominae, the genera Panstrongylus (15 species), Triatoma (74 spe-
cies) and Rhodnius (20 species) are of particular epidemiological importance, although
the other 15 genera (containing 43 species) can also transmit Trypanosoma cruzi, which
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is the etiological agent of Chagas disease (Poinar 2013, Galvao 2014, Mendonca et al.
2016, Souza et al. 2016). Among the 152 species within the subfamily there are two
fossils: T. dominicana Poinar, 2005 and P. hispaniolae Poinar, 2013.

The first two species identified as belonging to the genus Rhodnius were described
byStal (1859): R. nasutusand R. prolixus. Fromthat year until 1979, a total of 12 spe-
cies were identified (Lent and Wygodzinsky 1979). In 2003, Galvao et al. considered
16 valid species. The 17%,18™,19%and 20" species in that genus wererespectively
R. zeledoni Jurberg et al. 2009; R. montenegrensis Rosa et al. 2012; R. barretti Abad-
Franchetal. 2013, and R. marabaensis Souza et al. 2016.

Most Rhodnius species live in palm trees, and several cases of transmission of Chagas
disease have been associated with the consumption of agai containing feces of triatomines
infected by T. cruzi (Ferreira, Branquinho & Leite, 2014; Ministério da Satde, Brasil,
2017). Apart from such cases, which occur more frequently in the northern region of the
country, it is worth noting that R. neglectus was found in palm trees (species of Roystonea,
Syagrusand Acrocomia) in the city of Aracatuba, Sdo Paulo,in 2009, as wellas in palm
trees (Livistona australis) located in the central square of the city of Monte Alto, Sao Paulo,
in February 2012 (Rodrigues et al. 2014, Carvalho et al. 2013, respectively).

Based on morphological, morphometric and cytogenetic characters, this paper de-
scribes R. taquarussuensis sp. n., which is similar to R. neglectus. The first collected
specimen of R. taquarussuensis was afemale that invaded a domicile and laid eight eggs.
The colony formed from those eggsresulted in the specimens used in this description.

Materials and methods

Morphological identification and description

On 10 November 2010 a female of Rhodnius sp.invaded a rural dwelling (22°29'07.7"S;
53°21'08.9'W) in the city of Taquarussu, Mato Grosso do Sul, Brazil, and was cap-
tured (Fig. 1). That specimen remained alive for a few days and laid eight eggs (Fig.
2). By means of macroscopic identification and subsequent optical microscopy (OM)
and using the key of Lent and Wygodzinsky (1979), a clear similarity with R. neglectus
was noticed. In view of that, all characters observed and documented for Rhodnius sp.
were checked for R. neglectus CTA 229, which is a colony that has been kept since June
27,2011 at the Triatominae Insectarium of the Faculty of Pharmaceutical Sciences,
UNESP, Araraquara (FCFAR/UNESP). The temperature, humidity and light cycle
conditions are not controlled due to the insect’s biodiversity, but these parameters are
measured daily, varying the temperature between 20-35°C and humidity 50-80%. In-
sectskeptin coloniesare fed directly on ducksevery 15 daysand consists of specimens
from the Brazilian National and International Triatominae Taxonomy Reference Labo-
ratoryattheOswaldoCruzInstituteinRiodeJaneiro, Brazil (LNIRTT).Thecolony
waskindly provided by Dr.JoséJurberg and Dr. Cleber Galvao, and the specimens that
originated it were collected in northern Formoso, Goids, Brazil.
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Figure 1. Localization of Taquarussu-MSwhere female of R. taguarussuensis sp.n.is collected
(22°29'233"S, 053°21'107"W).

A colony wasformed from theeighteggslaid by the R. taquarussuensis sp.n. fe-
male and identified as Araraquara Triatominae Colony (CTA) 277. The specimens of
that colony were used to describe R. taquarussuensis sp. n.

Morphological study

The morphological study by OM and scanning electron microscopy (SEM) consisted
of the observation of the head, thorax and abdomen of 30 adult females and 30 adult
males, as well as40eggs of R. taquarussuensis sp.n. and the same number of specimens
of R. neglectus,according to Barata (1981), Quintero (2003), Obara etal. (2007), Rosa
etal. (2012), Rosa et al. (2014), Souza et al. (2016) (Figs 3-9).

Female external genitalia were observed from the dorsal, posterior, and ventral sides
(Fig.6) by SEM, accordingtoRosaetal. (2010). Thestudyof themale genitaliawascar-
ried outby OM (Figs8, 9), following a technique developed by Jader de Oliveirabased on
Gallati (2016). The denominations used were those defined by Lent and Jurberg (1969).

The Leica MZ APO stereoscope from the Faculty of Pharmaceutical Sciences,
UNESP, Araraquara, and the scanning electron microscope Topcon SM-300 located
in the Department of Physical Chemistry at the Chemistry Institute, UNESP, Arara-
quara, were used for observation and capture of images.
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Table 1. Mean of measurement (mm) of 15 females and 15 males of R. taquarussuensis sp.n. and R. neglectus.

Female Male
R. taquarussuensis | R.neglectus | R.taquarussuensis | R.neglectus
TL 17,25 17,25 15,24 15,96
MLA 9,86 10,03 8,41 9,05
MLT 5,00 4,11 4,54 3,79
R1 0,75 0,92 0,71 0,92
R2 3,38 3,58 3,16 3,59
R3 0,85 0,95 0,77 0,96
HL 4.44 5,81 4.20 5,24
EO 1.53 1,98 1.42 1,80
IE 0.61 0,77 0.54 0,66
PO 1.00 3,67 1.04 3,37
AO 2.62 0,90 2.44 0,91
AT 1.93 2,30 1.82 2,30
SC 1,96 2,03 1,69 1,86
Al 045 0,55 0,29 0,59
A2 3,56 4,13 2,24 4,35
A3 2,03 243 1,28 2,50
A4 1,36 1,82 0,87 1,92
Eggs R. taquarussuensis R. neglectus
TE 1,72 1,62
00 0,49 0,52

*30 eggshells were used for each species.

TL, Totallengthof the triatomine; MLA, maximumlength of theabdomen; MLT, maximum length of
the thorax; R1, R2 and R3, lengths of first, second, and third rostral segments, respectively; HL, head
length; EO, external distance between ocelli; IE, inner distance between eyes; PO, postocular distance
(excluding neck); AO, anteocular distance; AT, antenniferous tubercle; SC, Scutellum; Al, A2, A3 and
A4, 1st, 2nd, 3rd, and 4th left antennal segments, respectively; TE, Total egg length; OO, egg opercular
opening. The values in bold were significant at « = 0.05, using unpaired t-test.

Morphometric study

Inthemorphometricstudy by OM, 15 egg shells, 15 femalesand 15malesfrom the
colony were measured, the samebeing donefor R. neglectus CTA 229 (Table1).The
parameters measured were: total length, width of thorax and abdomen, length of the
scutellum, three segments of the proboscis and four segments of the antenna, as well
as five parameters of the head following Dujardin et al. (1999). Eggs had their length
and the diameter of the opercular opening measured. The wings of R. taquarussuensis
sp.n.and R.neglectus were studied by geometric morphometry using seven anatomical
landmarks, according to parameters established by Gurgel-Gongalves et al. (2008), as
wellasbased onRosaetal. (2012).

The observations and measurements were carried out on a Leica MZ APO stereo-
scope and the Motic Images Advanced System version 3.2.
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Cytogenetic identification

In this study ten male specimens of R. taquarussuensis sp. n. were used for Cand CMA,/
DAPI-banding analyses and ten male specimens of R. neglectus were used for CMA,/
DAPI-banding analyses. After being lacerated and placed on the slide, the seminiferous
tubules underwent cytogenetic procedures following the C-banding (Sumner 1972) and
CMA,/DAPI-banding protocols [Schimid 1980, with modifications according to Severi-
Aguiar et al. 2006]. C-banding was analyzed under a Jenaval (Zeiss) MO connected to a
digital camera and the Axio Vision LE 4.8 image analyzer (Copyright ©2006-2009 Carl
Zeiss Imaging Solutions Gmb H), whereas CMA,/DAPI-banding was analyzed using
Zeiss-Axioskop and Olympus BX-FLA fluorescencemicroscopes (FM).

Taxonomy

Family Reduviidae Latreille, 1807
Subfamily Triatominae Jeannel, 1919
Genus Rhodnius Stal, 1859

Rhodnius taquarussuensis sp. n.
http:/ /zoobank.org/16C7EE86-3C36-4BA9-BDFC-E914CC4C2F80
Figure 2

Holotype. BRAZIL: Mato Grosso do Sul: Taquarussu; Residence, 22°29'07.7"S;
53°21'08.9'W, 10 November 2010 H. E. G. Justino. UNESP (?).

Paratypes. BRAZIL: Colony formed from eggs obtained from the holotype: Ara-
raquara: Triatominae Insectarium of the Faculty of Pharmaceutical Sciences, Arara-
quara, January3,2017,]. A.daRosa, UNESP (25 425 Q).

Additional paratypes. CTIOC - Collection of Triatomines of the Oswaldo Cruz
Institute, Rio deJaneiro-Brazil (232 ?). Entomological Reference Collectionof the
Faculty of Public Health - USP, Sdo Paulo -Brazil (1 ' 1 9). Collection of the Insti-
tute of Entomology of the Metropolitan University of Education Sciences (IEUMCE),
Santiago-Chile (242 Q).

Etymology. The name Rhodnius taquarussuensis sp. n. was chosen because this spe-
cies was found in the city of Taquarussu, Mato Grosso do Sul, Brazil.

Diagnosis. Rhodnius taquarussuensis sp. n. is close to R. neglectus, their differences
being the color and a variety of morphological, morphometric and cytogenetic char-
acters (Tables 1, 2). The general color of R. taquarussuensis sp. n. is brown, whereas R.
neglectus is dark brown, almost black. This difference is particularly noticeable on the
hind wings. The stridulatory sulcus of R. taquarussuensis sp. n.is brown at the base and
black on the sides, whereas on R. neglectus it is completely black.

Onthehead, differences werenoticed onthe vertex, genae, antennae and triangular
furrow of the first segment of the rostrum. The vertex of the head of R. taquarussuensis


http://zoobank.org/16C7EE86-3C36-4BA9-BDFC-E914CC4C2F80
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Figure 2. R. taquarussuensis sp. n. female A dorsal side B ventral side, R. taquarussuensis sp. n. male
C dorsal side D ventral side, R. neglectus female E dorsal side F ventral side), R. neglectus male G dorsal
side H ventral side.

sp.n.isquitevisible, whereason R. neglectusitisnot (Fig.3A,B,D,E). Thegenaeof R.
taquarussuensis sp. n. are longer than those of R. neglectus (Fig. 3A, D).On R. taquaruss-
uensis sp. . the 10" part of the second segment of the antenna is brown; on R. neglectus,
though, only the basis has that color. The triangular furrow of the first segment of the
rostrum, towards the second segment, endsin a filamentous way on R. taquarussuensis
sp. n. and in a rounded way on R. neglectus (Fig. 3C, F). On the thorax, differences can
befound onthe pronotum, wings, scutellum, prosternum, mesosternum andmetaster-
num (Figs 4, 5). The membranous portion of the hind wings is brown on R. taquarus-
suensissp.n.and dark brown on R. neglectus. The scutellum ends in arounded apex on

R. taquarussuensissp.n.and in a filamentous apex on R. neglectus (Fig.4A, B). OnR.
taquarussuensis sp.n. the apex of the scutellum covers the final portion of the urotergite
I process, whileon R. neglectus the apex of the process of the urotergite I is perfectly vis-
ible (Fig. 4A, B). The lines limiting the stridulatory sulcus are straight on R. taquarus-
suensis sp.n.and narrowed in theanterior third on R.neglectus (Fig.5A, B).OnR. ta-
quarussuensis sp. n. the basis of the stridulatory sulcus is brown and the sides are black,
whereas on R. neglectus the entire stridulatory sulcus is black. The central region of the
limit between the mesosternum and the metasternumisregular and half-moon shaped
onR. taquarussuensis sp.n., while on R. neglectusitis pronounced and slightly irregular
(Fig. 5C, D). The beginning of the metasternum is narrow on R. taquarussuensis sp. n.
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Figure 3. Head by SEM of R. taquarussuensis sp.n. A dorsal view B lateral view, C ventral view,

R.

neglectus D dorsal view E lateral view F ventral view. v: vertice, ge: gena, c: clypeus, ac: anteclypeus, tf:

triangular furrow.

Table 2. Main distinguishing characters between R.taquarussuensis sp. n. and R. neglectus.

Distinguishing characters

Species

R.taquarussuensis

R. neglectus

Overall color Brown Dark brown
Genae Lengthier longer Longer
Vertex Quite visible Not visible
Ventral triangular furrow Filamentous way Rounded way

Scutellum

Covers the final portion of the
urotergite I process

Theapex of the process of the
urotergite [ is perfectly visible

Stridulatory sulcus

Straight

Waisted

Mesothorax

Half-moon shaped and regular

Pronounced and slightly irregular

Dorsal side

10 segment presents a concavity
in the middle portion

10™ segment is straight

Female external

genitalia Posterior side

The limits of the 9" segment with
gonocoxite VIII are curve

The limits of the 9" segment with
gonocoxite VIII are straight

Ventral side

Thereisaconcavity in the external
limit with the 10%segment

Thereis astraightline in the external
limit with the 10"segment

... |Phallothecal sclerite Trapezoidal shape Rounded shape
Male genitalia [ - -
Tip of parameres Thinner Thin
Heterochromatin in the autosomes Present Absent
CMA*in autosomes Present Absent
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Figure 4. Escutellum and process of [urotergit by SEM. A R. taquarussuensis sp.n. B R. neglectus. pr:
pronotum, sc: escutelum, pu: process of I urotergit, ap: apex of escutelum.

and wideonR. neglectus (Fig.5C, D). The ventralabdomen of R. taquarussuensis sp.
n.islightbrown,andthatof R. neglectusisdarkbrown (Fig.2). Theterminal portion
of the paramere of the male genitalia of R. taquarussuensis sp. n. is thinner than that of
R. neglectus (Fig. 9A, C). The dorsal phallothecal sclerite has a trapezoidal shape on R.
taquarussuensis sp. n. and is rounded on R. neglectus (Fig. 8C, D). The external limit of
the 10"segment of the dorsal side of the female external genitalia of R. taquarussuensis
sp. n. presents a concavity in the middle portion, whereas on R. neglectus that limit is
straight (Fig. 6A, B). From posterior view, the limits of the 9" segment with gonocoxite
VIl are curve on R. taquarussuensis sp. n. and straight on R. neglectus, and the superior
line limiting the 10""and 9*"segments is straight on R. taquarussuensis sp. n. and curve
on R. neglectus (Fig. 6C, D). In the ventral side of the female external genitalia of R.
taquarussuensis sp. n. there is aconcavity in the external limit with the 10" segment that
isalso noticed from dorsal view; on R. neglectus that limit isa straight line. From ventral
view, the external limits of the 9"segment of the female external genitalia are curve on
R. taquarussuensis sp. n. and straight on R. neglectus (Fig. 6E, F).

Among the 19 characters measured, 12 showed significant differences between R.
taquarussuensis sp. n. and R. neglectus in both sexes and also the eggs of both species.
Two characters showed differences only between males, and five characters did not
show significant differences (Tables1, 2).

Description. A totalof 15adultfemalesand 15adult males of R. taquarussuensis
sp.n.and R. neglectusweremeasured,aswellas30 eggs shells of both species. Such
measurements are detailed in Table 1.

Thehead of R. taquarussuensis sp.n. has aprominent brown vertex contrasting
with the black sides. The clypeusis well defined. The genae arelarge, visible and dark
brown, moving towards the anteclypeus (Figs 2A, C, 3 A, B). The limits between the
genae and theclypeusare brown.
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Figure5. ThoraxventralbySEM.A,CR. taquarussuensissp.n.B, DR. neglectus.ss:stridulatorysulcus,
ms: mesosternum, mt: metasternum, tu: tubercle, ga: glabrous area, cr: central region.

The first segment of the antennae is black with mixes of brown. The articulation
between the first and second segment of the antennae is brown. Roughly all the 10
part of the beginning of the second antennal segment is brown. The second segment is
mostly black. In the articulation between the second and third antennal segment there
is a black ring followed by a brown one. The beginning of the third segment (around
1/3)isblack and the remaining portions (2/3) are brown. The articulation between the
third and fourth antennal segment is brown. The beginning of the fourth segment is
black and the remaining portions are brown with mixes of black (Fig. 2A, C).

The eyes are black and the ocelli are brown. The neck has a brown central dorsal
strip flanked by two (1+1) black, narrower strips. The ventral portion of the neck be-
tween the ocelliis dark brown (Fig.2A, B, C, D).
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Figure 6. Female external genitalia by SEM R. taquarussuensis sp. n. A dorsal view, C posterior view
E ventral view, R. neglectus B dorsal view D posterior view F ventral view. Ge8: gonocoxite VIII; G 9:
gonapophyse IX; Gp 8: gonapophyse VIII; VII, IX: tergites; X: segment.
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x 200sm 0818

Figure7.Eggs general visionandeggexochoriumdetail of R. taquarussuensissp.n. (A, C), R. neglectus
(B, D). cl: colar, cr: chorial rim, ex: exochorium, nk: neck, op: operculum, ec: exochorium cell, ft: fol-
licular tubes, II: limiting line.

st

The pronotum of the thorax of R. taguarussuensis sp.n. has a trapezoidal shape
and is limited by a brown carina. In the antero posterior direction the pronotum has
other twobrown carina inthe middle portionand sixblack strips. The threecarina
and the three brown strips are interspersed with the six black strips, which are larger.
The collar (first portion of the pronotum) in the central part is brown and is followed
by two (1+1) black glabrous areas and the two (1+1) antero lateral angles. The anterior
portion of the pronotum consists of three anterior lobes which are clearly distinct from
the posterior portion (hindlobe). Those three anterior lobes are limited by the carina
and on each of them there are two black glabrous areas with a lengthy and irregular
outline (Fig.2A,C).
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Figure 8. Phallus of R. taquarussuensis sp. n. A dorsal view C ventral view, R. neglectus B dorsal view
Dventral view. Cj: conjunctive, En: endosome, EPIb: medianextencion of basal plate, P: phallus, Plb:
basal plate, PrG: gonopore process, PrPh: phallossoma process, Ph: phallosoma, PrCj: conjunctive pro-
cess, 1I: line limit.

The cuticle involving the veins of the hemelytron is light brown. The corium be-
tween the veins of the coriaceous region is dark brown, whereas that of the membrane
isbrown (Fig.2A, C).

The prosternum contains the stridulatory sulcus, which moves along that segment
in an antero-posterior direction, having abrown color in the background and black on



38

A new species of Rhodnius from Brazil (Hemiptera, Reduviidae, Triatominae)

the sides. Two elongated tubercles limit the anterior half of the stridulatory sulcus. In
the superior portion and in diagonal direction from the tubercles there are two black
glabrous areas surrounded by a set of brown sensilla (Fig. 5A).

The mesosternum is limited anteriorly by the prosternum and posteriorly by the
metasternum, both limits being brown. The central line dividing two dark brown el-
evations is also brown. Those two elevations are limited by two (1+ 1) black side gla-
brous areas diagonally placed. The central region of the posterior limit of the mesos-
ternum has a half-moon shape. The metasternum is brown and resembles an isosceles
triangle. Its anterior portion, i.e., its limit with the mesosternum, corresponds to the
vertex of the triangle and is narrow, whereas its posterior portion, i.e., its limit with the
first abdominal segment, corresponds to the basis of the triangle (Fig. 5C).

The three pairs of coxaearebrown, except for the black glabrousareas. The tro-
chanters of the anterior pair of legs are brown, but mixed with black glabrous areas.
The middle and posterior pairs of trochanters are brown and have no glabrous areas.
The three pairs of femora are black and the same color prevails in the three pairs of
tibiae, except in the articulations with the femur and the spongy fossula, which are
brown. The spongy fossulae are located in the first and second pairs of legsin the final
portionofthetibia, alongside thearticulations with thetarsi(Fig.2A, B, C,D).

The abdomen of R. taquarussuensis sp. n. presents a brown color in the longitudi-
nal central portion. On the sides of each segment there are (3+3) black glabrous areas,
which are mixed with brown and black areas. The connexivum of the dorsal portion
lies between the second and seventh segment. For each of those segments the anterior
halfis black and the posterior oneis brown. The dorsal connexivum, also lying be-
tween the second and seventh segment, hasablack color in 2/3 of the anterior portion,
but that black color ends in an irregular way over the remaining 1/3, which is brown.
Therefore, the black portion of the connexivum presents two edges moving towards
the brown portion: one in the internal limit of the connexivum and the other in the
middle portion. However, the connexivum of the second dorsal segment is black in the
anterior half and brown in the posterior one, the limit between the portions having a
diagonal shape. The seventh segment, on the other hand, is practically all black, except
forasmallbrownstriplocated inthe external posterior half. Type1 sensilla, which
prevail on the head, thorax and abdomen, have a brown color (Fig. 2B, D).

Male genitalia have the typical aspect of the genus Rhodnius. The median process
of the pygophore (PrP) is short and triangular, but the base is broad and the sides are
elongated with a thin edge. Parameres are hairy with a thin edge. From ventral view, the
phallosome (Ph) hasabroad plate whose superior region hasa trapezoidal shape and
occupies the middle region of the aedeagus. The support of the phallosome plate (PrPh)
isbroad. Conjunctival process I (Prcjl) is present and II (Prcjll) is absent. Endosomal
process (En) is well-developed when seen from dorsal and ventral view (Figs 8A, C, 9B).

The dorsal side of the female external genitalia presents a concavity in the middle

portionofthe10"segment.Seenfrom posterior view, thelimits (1+1) of the9*seg-
ment with gonocoxite VIII are curve, whereas the superior line limiting the 10™and
9hsegments is straight. In the central portion of the 10" segment of the ventral side of
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Figure 9. Parameres dorsal view of R. taquarussuensis sp. n. (A), Median process of the pygophore of R.
taquarussuensis sp. n. (B) Parameres dorsal view of R. neglectus (C) Median process of the pygophore of
R. neglectus (D).

o

the female external genitalia there isanother concavity that can be noticed from dorsal
view. The external limits (1+1) of the 9"segment of the female external genitalia are
curve when seen from ventral view (Fig. 6A, C, E).

Eggshellsof R. taquarussuensissp.n. havealengthof 1.72mmand anopercular
opening of 0.49 mm. They present lateral flattening, collar and exochorion cells, most
with pentagonal or hexagonal shape (Fig. 7A, C).

Finally, although R. taquarussuensis sp. n. showed the same number of chromo-
somesas R. neglectusand all the tribe Rhodniini, i.e., 2n =22 (Figure 11B), the con-
stitutive heterochromatin pattern and the composition of the pairs of bases of DNA
rich in AT and CG were completely different from R. neglectus, as the analysis of the
nuclei of the initial prophases of R. taquarussuensis sp. n. has revealed a chromocenter
consisting of sex chromosomes (arrow) and several heterochromatic blocks dispersed
inthenucleus (Fig.11A). Theanalysis of metaphaselof R. taquarussuensissp.n.has
demonstrated that this triatomine has heterochromatic blocks in both extremities of
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Figure 10. A Right wing of R. taquarussuensis sp. n. with the sevenlandmarks used in morphometric
analysis. Following Bookstein (1990), all points correspond to type Ilandmarks (venation intersections)
B Factorial maps in the plane of the two discriminant factors of wing shape variation (canonical variables
land?2, or CV1and CV2) presenting the distribution of specimens of R. taquarussuensis sp. n. (Rta, black
cicle) and R. neglectus (Rne, silver cicle).

practically all the autosomes and in the Y sex chromosome (Fig. 11B), unlike what has
been recently stated for many populations of R. neglectus that do not present hetero-
chromatin in autosomes (Alevi et al. 2015a). Furthermore, R. taquarussuensis sp. n. has
the Xsexchromosomerichin CG (Fig.12C), the Yrichin AT (Fig.12D) and various
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A B

Figure 11. Constitutive heterochromatin pattern in R. taquarussuensis. A Initial prophases with a chro-
mocenter heterochromatic consisting of sex chromosomes (arrow) and several heterochromatic blocks
dispersed in the nucleus B Metaphase I with heterochromatic blocks in both extremities of practically all
the autosomes and in the Y sex chromosome. X: X sex chromosome, Y: Y sex chromosome. Bar: 10 pm.

A B

Figure 12. Composition of the pairs of bases of DNA richin AT and CGinR. neglectus (A, B) and R.
taquarussuensis (C, D). A Xsex chromosome richin CGB Y sex chromosome richin AT C X sex chro-
mosome and various blocks dispersed in the prophase nucleus (arrows) rich in CGD Y sex chromosome
richin AT. X: Xsex chromosome, Y: Y sex chromosome. Bar: 10pm.

blocks rich in CG dispersed in the prophase nucleus (Fig. 12C), while R. neglectus only
has the X sex chromosome rich in CG (Fig. 12A) and the Y rich in AT (Fig. 12B),
which provesthe genetic differences between the two Rhodnius species.
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Discussion

The subfamily Triatominae include 18 genera comprising 152 species, 20 of which
belongtothe genus Rhodnius (Galvao2014, Mendongaetal.2016,Souzaetal.2016).
The difficulties involved in the specific identification of Rhodnius have already been
noted by Neiva and Pinto (1923), as well as by Rosa et al. (2012) and Souza et al.
(2016). However, even though it is difficult to specify the distinctions among the spe-
cies of that genus, in the last eight years four species were described: R. zeledoni, R.
montenegrensis, R. barretti,and R. marabaensis. Therefore, R. taquarussuensis sp.n. is
the 21%'species of the genus and the 5" described in the last eight years. Its similarity
with R. neglectus was noticed after the capture of the first female specimen, as the most
evidentmacroscopiccharacters, such assize, general aspect and connexivum, showed
nodifferences. Asaresult, it was decided to baseits description on the differences from
R. neglectus.

In addition to the macroscopic characters, R. taquarussuensis sp. n. and R. neglectus
wereconsidered “closeto” because the OMstudy indicated similar characters between
them, including: placement of black and brown spots on the dorsal and ventral con-
nexivum, length of the four segments of the antenna, pronotum, antero lateral angles,
urotergite I process, geometric morphometry of the hind wings, median process of the
pygophore and morphological characters of the eggs.

Rhodnius taquarussuensis sp.n. was considered distinct from R. neglectus on ac-
count of the observation of color, eleven morphological characters, twelve morpho-
metric characters and cytogenetic features (Tables 1, 2). All those differences are con-
sistent with Lentand Wygodzinsky (1979), whose descriptive key to 11 species of
Rhodnius lists 13 morphological characters for specific distinction: color, tibia, legs,
pronotum, head, posterior lobe of the pronotum, anterolateral angles, median process
of the pygophore, connexivum, scutellum, eyesand antennae.

Regardingthe color, the distinctionbetween R. taquarussuensissp.n.and R. neglectus
was based on the general aspect, segments of the antenna, hind wings and stridulatory
sulcus. The general color of R. taquarussuensissp.n.isbrown, whereas R. neglectusis dark
brown, almost black, or “brown dark”, as referred to by Lent and Wygodzinsky (1979).

Out of the eleven morphological characters that distinguish R. taquarussuensis sp.
n. from R. neglectus, three are located on the head: dorsal vertex, genae and triangular
furrow of the first segment of the proboscis. The difference related to the vertex was
one of the characters used by Souza et al. (2016) to distinguish R. marabaensis from R.
prolixusand R. robustus. The differences between the genae for specificcharacterization
are being reported for the first time in this description. The ventral triangular furrow
was mentioned by Rosaet al. (1999) in their study of T. rubrovaria and it was mapped
by Lentand Wygodzinsky (1979), but it was not named and it is being used for the
first time asa distinctive character.

Inwhatrefersto the thorax, differences onthe scutellum, protothorax, mesothorax,
and metathorax were noticed. The scutellum of R. taquarussuensissp. n. and R.neglectus
differsintheshape of the apex and also the position on which that apexreaches uroter-
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gitel, since there is no significant difference in terms of length (Table 1). The taxo-
nomicimportance of the scutellum was tackled by Obaraetal. (2007), who verified the
differences of that character in eight species of Triatoma. Rosa et al. (2012) and Souza

etal. (2016) also used it to describe R. montenegrensis and R. marabaensis, respectively.

The differentiation of seven genera of triatomines based on the shape of the pros-
ternal stridulatory sulcus was carried out by Lent and Wygodzinsky (1979) and also
by Souza et al. (2016) in the description of R. marabaensis. The description presented
herein pointsoutcolorand morphological differencesbetween R. taquarussuensissp.n.
and R. neglectus. Themesothorax and metathorax, whichhavebeen used by Souzaetal.
(2016) to describe anew species, were found to be different in R. taquarussuensis sp. n.
and R. neglectus.

Lentand Jurberg (1969) observed specific featuresin the characters of themale
genitalia of 10 species of Rhodniusand since then that structurehasbeenused tode-
scribe species of other genera of Triatominae, e.g., Mepraia parapatrica Frias, 2010,
P. mitarakaensis Bérenger & Blanchet, 2007 and T. jatai Gongalves et al., 2013. Inthe
case of R. taquarussuensis sp.n. and R. neglectus, the difference in the male genitalia is
the shape of the phallosome. With respect to the female external genitalia, differences
between R. taquarussuensis sp.n.and R. neglectus could be observed on the dorsal,
posterior and ventral sides, which differ from other 13 Rhodnius species, according to
Rosa et al.(2014).

The eggs of R. taquarussuensis sp.n. and R. neglectus showed differences in the
measurement of their length and opercular opening, the same as R. montenegrensis
and R. marabaensis on the occasion of their description. As for the morphological
characters, no differences were recorded. On the other hand, it should be noted that
morphological differences were found by Barata (1981) in eggs of 10 Rhodnius species,
by Santoset al. (2009) in three species, by Rosa etal. (2012) in the description of R.
montenegrensis and by Santos et al. (2016) when describing R. marabaensis.

Dujardin et al. (1999) established the geometric morphometry of the hind wings
asadistinctive character among Triatominae while studying the sexual dimorphism of
R. domesticus and T. infestans. The technique proved valid, for instance, to indicate the
distinction between Mepraia spinolai and M. gajardoi; T. bahiensis and T. lenti; R. co-
lombiensis, R. ecuadoriensis and R. pallescens; five populations of T. patagonica (Campos
etal. 2011, Diaz et al. 2014, Nattero et al. 2016). However, even though that tech-
nique has contributed to distinguish even very close species, it showed no significant
results to distinguish R. taquarussuensis sp.n. from R. neglectus.

According to Justi and Galvao (2016) the group R. prolixus comprise the fol-
lowing species: R. barretti, R. dalessandroi, R. domesticus, R. marabaensis, R.miles,
R.montenegrensis, R.nasutus, R. neglectus, R. neivai, R. prolixusand R. robustus. Since
R.taquarussuensis sp. n. is close to R. neglectus we suggest the inclusion of R. taquarus-
suensis sp. 1. in the R. prolixus group and we present the main differences between the
twelve species (Table 3).

Cytogenetic analyses of R. taquarussuensis sp. n. made it possible to describe the
karyotype (2n =22) and observe the constitutive heterochromatin pattern in the chro-
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Table 3. Distinguishing characters among twelve species of the group Rhodnius prolixus.

Species

Distinctive characters

References

R. barretti

The third antennal segment appears to be relatively shorter.
The scutellar process is narrowly pointed.

Abad-Franch et al. 2013

R. dalessandroi

Antenniferous tubercle slightly pilose and with triangular
glabrous depression in the upper region. Semicircular spot on

Carcavallo and Barreto

the posterior end of the neck. 1976
. Head comparatively long, distinctly longer that pronotum. Lent and Wygodzinsky
R. domesticus
Process of pygophore rectangular. 1979

R. marabaensis

The second antennal segment is 10.3 times larger than the
first. Thescutellumislarger andincludestwo prominent
internal lateral carinea.

Souza et al. 2016

R. milesi

Themale genitalia presentsasecond process of the
phallosoma. Divergent antennal tubercle withan
apical denticle.

Valente et al. 2001

R. montenegrensis

Anterior wings with well-demarcated veins, notable the Sc by
a yellow tonality. Abdomen presents yellow spots interposed
with dark ones over the ventral abdomen lengthwise.

Rosa et al. 2012

Overall color light reddish brown, trochantera not contrasting

R. nasutus conspicuously with femora. Median process of pygophore Lent andlv\gl%odzmsky
wide at base.
R. neelectiss Overall color dark brown, trochantera very light colored. Lent and Wygodzinsky
118 Median process of pygophore narrow at base. 1979
R. neivai Pronotum entirely dark brownorblack, includingthe carine. | Lent and Wygodzinsky
) Connexivum blackish, with very small reddish spots. 1979
Anteocular region slightly over three times as long as .
R. prolixus postocular. Distance between eyes dorsally larger than width Lent andl\/\gfggodzmsky
of eyes in dorsal view.
Anteocularregionaboutfourtimesaslongas postocular. .
R.robustus Specimens distance between eyes dorsally smaller than, or Lent and Wygodzinsky
. . . 1979
equalto, width of eye in dorsal view.
Head witha prominent brown vertex contrasting with the
R. taquarussuensis | blacksides. The phallosome (Ph) hasabroad plate whose This work

sp. n.

superior regionhasatrapezoidalshapeand occupies the
middle region of the aedeagus.

*group R. prolixus according to Justi and Galvao 2016.

mosomes (extremities of most autosomes), which are richin CG. All the speciesin the
tribe Rhodniinihave 22 chromosomes (Alevietal.2013,2015b). Onthe other hand,
out of the 14 species of the genus Rhodnius whose chromosomes have been studied
in the literature, only four show heterochromatic blocks in the autosomes, namely R.
colombiensis, R. nasutus, R. pallescens and R. pictipes (Dujardin et al. 2002). R. neglectus,
which is a similar species for R. taquarussuensis sp. n., does not show heterochromatic
blocksintheautosomes(Dujardinetal.2002;Panzeraetal. 2012; Alevietal.2015a).
Although the evolutionary process in triatomine is disruptive (Dujardin et al.
2009) and intraspecific chromosome variation has been described for R. ecuadoriensis
(Pitaetal. 2013), R. pallescens (Goémez-Palacio et al. 2008), P. geniculatus (Crossa-Pérez
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etal. 2002), T. dimidiata (Panzera et al. 2006) T. infestans (Panzera et al. 2004, 2012)
and T. sordida (Panzera et al. 1997), generally the distribution of species is associated
with different countries [for exemple, R. ecuadoriensis from Peru and Ecuador (Pita et
al. 2013) and T. sordida from Brazil and Argentina (Panzera et al. 1997)] or different re-
gions [for example, R.pallescensfrom North and West regions from Colombia (Gémez-
Palacio et al. 2008) and T. infestansfrom Andean group and Non-Andean group (Panz-
eraetal. 2004, 2012)]. However, a population study was previously performed with R.
neglectus (endemic species of Brazil) coming from different Brazilian states (Alevi et al.
2015a) and the authors pointed out that there isnointraspecific chromosome variation
for this species. This fact and the morphological data described sustain the specific status
of R. taquarussuensissp. n., since the gain and loss of heterochromatin in the autosomes
of Rhodnius are adaptive processes that can be linked to speciation processes, as recently
noted for the group pallescens (Alevi et al. 2015c).
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4.2 Capitulo I11:

Taxonomical over splitting in the Rhodnius prolixus (Insecta: Hemiptera:
Reduviidae) clade: Are R. taquarussuensis (da Rosa et al., 2017) and R. neglectus
(Lent, 1954) the same species?
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Abstract

The use of subtle features as species diagnostic traits in taxa with high morphological simi-
larity sometimes fails in discriminating intraspecific variation from interspecific differences,
leading to an incorrect species delimitation. A clear assessment of species boundaries is
particularly relevantin disease vector organisms in order to understand epidemiological and
evolutionary processes that affect transmission capacity. Here, we assess the validity of the
recently described Rhodnius taquarussuensis (da Rosa et al., 2017) using interspecific
crosses and molecular markers. We did not detect differences in hatching rates in interspe-
cific crosses between R. taquarussuensis and R. neglectus (Lent, 1954). Furthermore,
genetic divergence and species delimitation analyses show that R. taquarussuensis is not
an independent lineage in the R. prolixus group. These results suggest that R. taquarus-
suensis is a phenotypic form of R. neglectus instead of a distinct species. We would like to
stress that different sources of evidence are needed to correctly delimit species. We con-
sider this is an important step in understanding vectorial Chagas disease spread and
transmission.

PLOS ONE | https://doi.org/10.1371/journal.pone.0211285 February 7,2019
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Introduction

The study of the speciation process requires a complete understanding of the phenotypic varia-
tion present across the range of the study taxa. This is particularly challenging in organisms
where morphological differences are subtle or not obvious, and where other aspects of their
biology such as reproduction, ecology, phenology and life traits are also unknown. An increas-
ing number of studies have documented “cryptic” speciation throughout the tree of life (i.e.
taxa that cannot readily be distinguished morphologically, yet evidence indicates they are on
different evolutionary trajectories). However, such descriptions have been done in absence of
a clear definition of what a cryptic species is, and often using alpha taxonomy as the sole
approach for detecting and classifying new species [1-4]. This can lead to false species diagno-
sis when unreliable traits (those lacking discontinuous, nonoverlapping patterns of variation)
are used [5], which is particularly important when delimiting vector species with medical rele-
vance, as this directly impacts the control of the diseases transmitted by them.

The subfamily Triatominae has 18 genera, with Panstrongylus (Berg, 1879), Rhodnius
(Stal, 1859) and Triatoma (Laporte, 1832) being the most epidemiologically important
genera, since they are the main species responsible for the transmission of Trypanosoma cruzi
(Chagas, 1909), the etiologic agent of Chagas disease [6, 7]. The identification of these three
genera is straightforward and is based on the insertion of the antennae on the head, which is
macroscopically perceptible: in Panstrongylus the antennae are inserted near the eyes, in Rhod-
nius these appendages are on the anterior portion of the head, and in Triatoma they are located
on the middle portion of the head [8, 9]. Nonetheless, the most recent Triatominae phylogeny
showed that the only monophyletic genus is Rhodnius [9-11]. Also, species delimitation within
these genera remains problematic [12]. In particular, species of Rhodnius show low morpho-
logical variation and their complex identification relies on few morphological traits and/or
mtDNA divergence [11, 13-16]. For example, itis difficult to differentiate between R. neglectus
and R. prolixus (Stal, 1859) [17], R. robustus (Larrousse, 1827) and R. montenegrensis (da
Rosaetal., 2012) [18], R. amazonicus (Almeida, Santos and Sposina, 1973) and R. pictipes
(Stal, 1872) [19], R. pictipes and R. stali (Lent, Jurberg and Galvao) [20], among many other
examples.

Moreover, the classic division of Rhodnius presents additional challenges. The genus is
divided into three groups: prolixus, pictipes and pallescens. The first two are found east of the
Andes (cis-Andean), while the third is distributed west of the Andes (trans-Andean) [21-23].
The phylogenetic relationships among these groups are still under debate, especially the posi-
tion of the pictipes group that was initially considered closer to the pallescens group, but recent
evidence found it as sister to the prolixus group [23-26].

Because Rhodnius has an intrinsic relation with the propagation of T. cruzi and T. rangeli
(Tejera, 1920), resolving its phylogenetic relationships and accurately differentiating its species
is a first step to determine the epidemiological threat associated to each species, as well as to
understand their ecology and population dynamics [8, 23, 27].

Recently, anewspecies of the genus Rhodnius, R. taquarussuensis, was described based on
phenotypic and cytogenetic traits [22]. This is the only species of the prolixus group that has
dispersed heterochromatin throughout the nucleus and autosomes, and it is morphologically
similar to R. neglectus [22, 28]. However, the specific status of R. taquarussuensis requires a
more rigorous confirmation that implements both genetic data and tests of reproductive isola-
tion. Here, we used six molecular markers and performed crosses between R. taquarussuensis
and R. neglectus in order to address whether the former is a valid species.

PLOS ONE | https://doi.org/10.1371/journal.pone.0211285 February 7,2019



https://doi.org/10.1371/journal.pone.0211285

54

o ®
@ d PLOS ‘ ONE AreR. taquarussuensis and R. neglectus the same species?

Methods
Sampling and DNA extraction

Individuals of R. taquarussuensis were collected in Taquarussu, Mato Grosso do Sul, Brazil
(-22.48 Lat, -53.35 Long; Table 1) and those of R. neglectus were collected in Formoso, Goias,
Brazil (-13.65 Lat, -48.88 Long; Table 1) and maintained in the Triatominae insectary of the
School of Pharmaceutical Sciences, Sdo Paulo State University (UNESP), Araraquara, Sdo
Paulo, Brazil. Rhodnius prolixus were collected in Arauca (7.08 Lat, -70.75 Long), Fortul (6.78
Lat, -71.76 Long), Puerto Rondon (6.28 Lat, -71.10 Long) and Saravena (6.95 Lat, -71.87 Long)
in Colombia (Table 1). UNIVERSIDAD DEL ROSARIO provided the field permit from
ANLA (Autoridad Nacional de Licensias ambientales) 63257—-2014. DNA was extracted from
the head, legs and intestine using the DNeasy Blood & Tissue Kit (Qiagen), following the man-
ufacturer’s protocol. The DNA concentration was determined using a NanoDrop 1000 Spec-
trophotometer V3.7 (Thermo Fisher Scientific, Wilmington, DE, USA) and stored at -20°C.

Loci amplification and sequencing

We amplified and sequenced two mitochondrial gene fragments, Cytochrome b (CYTB) and
Mitochondrially Encoded NADH Dehydrogenase 4 (ND4) using the conditions reported else-
where [29]. We also designed primers to develop new coding nuclear markers in Rhodnius.
In order to do this, we used the R. prolixus genome available in VectorBase (https://www.
vectorbase.org/organisms/rhodnius-prolixus) and, from the GFF file, we selected four large
exon markers (700 bp) using a custom script. We then used BLASTn to compare these

Table 1. Genes, primer information and accession numbers.

Symbol Gene name Rn | Rp Rt Primers (5’-3°) Tm Fragment size | Accession numbers
(Y] (pb)
CYTB Cytochrome b 6 5|8 | R: GCW CCA ATT CAR GTT 50 659 MH704746—
ART AA MH704764
F: GGA CGW GGW ATT TAT
TAT GGA TC
ND4 NADH dehydrogenase 4/ 5|5 15| F: TAA TTC GTT GTC ATG 53 560 MH704765—
GTA ATG MH704779
F: TCA ACA TGA GCC CTT
GGA AG
PCB Putative chitin binding peritrophin-a domain 8 |55 R: CAC TAC GGG TCG TGA 55 757 MH704780—
protein AGG TT MH704797
F: ACA TCC TTG GCC ACA
AGA AC
TOPO DNA topoisomerase 5 6|5 F: CAA CAC TTG TAA CCC 56 604 MH704798—
GAG CA MH704813
F: ATC ATT GGC CGC ATC
TTT AG
URO Uroporphyrinogen decarboxylase 11 6 6 R: TTA AGG GCA GCA AGA 54 563 MH704814—
GGA GA MH704828
F: AAC ACA TTT CCT GGC
CAR AG
ZNFP Toll-like-2. Transmembrane receptor with TIR 5155 F: TCC TTG CGG TAA TGA 54 588 MH704829—
domain binding TGT GA MH704852
F: CTC GAA TGG TGT ACG
TGG TG

Gene IDs correspond to those in the Rhodnius genome GFF file annotation.
t'Published before. Ri: R. neglectus; Rp: R. prolixus; Rt: R. taquarussuensis

https://doi.org/10.1371/journal.pone.0211285.t001
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to the R. prolixus transcriptome and thus confirm they were single copy markers. Then, we
verified the identity of the selected exons in Uniprot with the ID codes registered in the
genome. Finally, we designed primers for these loci using Primer 3 [30]. The resulting nuclear
markers are Putative chitin binding peritrophin-a (PCB), DNA topoisomerase (TOPO), Uro-
porphyrinogen decarboxylase (URO) and Toll-Like-2. Transmembrane receptor with TIR
domain binding (ZNFP) (Table 1 and Table 2).

PCR reactions had a final volume of 25 ul, consisting of 12.5 ul of GoTaqg Green Master Mix
(Promega, Madison, WI, USA), 1.25 uL (10 uM) of each primer and, 5.0 ul of DNA (20 ng)
and 5uL of H,O. Amplification was conducted in a Thermal Cycler 4000 (Bio-Rad La-bora-
tories, Inc., Hercules, CA, USA). The following PCR cycling conditions were used: 94°C for 5
min; 40 cycles of 94°C for 1 min, 50-56°C for 1 min (Table 1), and a final extension at 72°C
for 10 min. PCR success was Vverified by electrophoresis on agarose gel stained with Fast SYBR
Green (Applied Biosystems, Foster City, CA, USA) and a molecular weight marker (Promega)
adding 2ul of each PCR product. The samples were purified using the PCR kit EXoSAP-IT
Product Cleanup (Affymetrix, Santa Clara, CA, USA) and sequenced at Macrogen Inc. (Seoul,
Korea).

Sequence analyses

Gene sequences were read, edited and aligned with CLC Main Workbench (Qiagen). For
nuclear loci, haplotype inference for heterozygous calls was conducted using the PHASE algo-
rithm implemented in DnaSP V5 [31], accepting haplotypes with a confidence higher than 90%
after running 5,000 interactions per simulation. Then, we created alignments for each locus
using MUSCLE [32] with the default parameters. These alignments were visualized and cor-
rected by hand in MEGA X [33]. Finally, we translated the sequences to proteins in order to
verify for stop codons using MESQUITE 3.04 [34].

Molecular phylogenetics and species delimitation

In order to assess the position of R. taquarussuensis within the group prolixus, we downloaded
from the Genbank all CYTB sequences available for this group and one from Triatoma infes-
tans (outgroup; S1 Table) using the following Entrez line: “esearch -db nucleotide -query

"<organism> CYTB" | efetch -format fasta” [35]. We combined these data with our sequences
and estimated a phylogenetic tree for the group prolixus using a Maximum likelihood (ML)
optimization in 1Q-TREE [36]. The substitution model for CYTB was established in the same
software, selecting the model with the lowest BIC score. Node support was calculated with
1,000 ultrafast bootstrap replicates.

Table 2. Nuclear markers (single copy exons) designed in this study.

Gen

Gene ID

Annotation in the R. prolixus genome Region amplified

Scaffold | Strand| Start End Size | Location Start End
(bp)

ZNFP RPRC009262-RA | TI-like-2: Toll-like-2. Transmembrane receptor with | KQ034161 + 481476 486977 @ 5501 Exonl | 481599 482146
TIR domain binding

URO | RPRC013534-RA
TOPO | RPRC012703-RA
PCB | RPRC001863-RA

UROD: Uroporphyrinogen decarboxylase KQ034105 - 970351 | 971418 | 1067 Exonl | 970699 | 971261
DNA topoisomerase KQ034259 + 391034 406927 15893 @ Exon3 | 404730 405333
Putative chitin binding peritrophin-a KQO034056 4  + | 8334541|8342490| 7949 | Exon3 | 8335296 8336052

Gene IDs correspond to those in the Rhodnius genome GFF file annotation.

https://doi.org/10.1371/journal.pone.0211285.t002
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We also explored the phylogenetic relationships between R. prolixus, R. neglectus and R.
taquarussuensis, concatenating all loci (nuclear and mitochondrial; 3731 bp long alignment) in
Mesquite 3.04 [34] and estimating a ML phylogenetic tree with in IQ-TREE [36]. We allowed
each locus to have its own substitution model, and node support was accessed as above. We
also conducted a Bayesian analysis independently for each locus using BEAST 2.5, implement-
ing linked and unlinked tree models [37]. We inferred the nucleotide substitution model,
range of the rate of heterogeneity, and proportion of invariant positions during the MCMC
analysis with the bModel Test package [38], with transition-transversion split option and
empirical frequencies. We ran 10°000,000 generations sampling every 1,000 generations and
used TRACER [39] to confirmthe coverage of the chain (i.e. effective sample size >200).
TreeAnnotator [37] was used to construct a consensus tree per locus and the initial 10% trees
were discarded as burn-in. We superimposed and plotted consensus gene trees constructing a
Multiphylo object with the densiTree function in R [40].

As the resulting ML and Bayesian topologies were identical, we used the ML tree as input
for a species delimitation analysis intended to determine the species boundaries between R.
taquarussuensis, R. neglectus and R. prolixus. This analysis was carried out under a phyloge-
netic species concept using the Bayesian and ML version of PTP with 500,000 MCMC genera-
tions, thinning = 100 and burn-in = 0.1 [41]. PTP implements a non-ultrametric phylogeny to
model speciation rate as the number of substitutions reflected as branch lengths, assuming
that the number of substitutions between species are significantly higher than the number of
substitutions within species.

Genetic differentiation analysis and haplotype networks

We calculated segregating sites (SS), nucleotide diversity (), haplotype diversity (Hd), number
of synonymous and non-synonymous substitutions, singletons and Tajima’s D with DnaSP v5
[31]. We did not calculate relative genetic differentiation (Fsr) as it has been shown to be over-
estimated when low nucleotide diversities are obtained [42], as in our dataset (Table 3).

Instead, we calculated an absolute divergence measure (Dxy) and its nucleotide diversity cor-
rected version (Da) with DnaSP V5. Dxy was visualized as a heatmap drawn with the R package
“fields”. We also calculated Kimura 2 parameter distance (K2P) which has been previously
used in triatomines to validate different species [43].

Genetic clustering between R. neglectus and R. taquarussuensis was validated with a dis-
criminant analysis of principal components (DAPC) performed with both nDNA and mtDNA
using the ‘adegenet’ R package [44]. We did this by transforming fasta sequences into a genind
object that contains individual genotypes and loading it into ‘adegenet’ [44]. We performed a
principal component analysis (PCA) on these data and retained the first two components (that
accounted for >90% of the total variation in both mtDNA and nDNA). We then applied a dis-
criminant analysis using the dapc function and assuming two prior groups (i.e. two species).
This produced a single canonical function that summarizes the individual genetic variability,
which was then visualized with a density plot. Finally, we constructed haplotype median-join-
ing networks per locus with POPART [45].

Interspecific crosses

As a first attempt to determine the presence of reproductive isolation between R. taquarus-
suensis and R. neglectus, we performed interspecific (direct and reciprocal) and conspecific
crosses. These were conducted in the Triatominae insectary of the School of Pharmaceutical
Sciences, S3o Paulo State University (UNESP), Araraquara, Sdo Paulo, Brazil, following the
methodology established by Costa et al. [46] and Mendonca et al. [47]. Each cross was

PLOS ONE | https://doi.org/10.1371/journal.pone.0211285 February 7,2019
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Table 3. Summary statistics for each locus.

Species Gene
R. neglectus CYTB
ND4

PCB

TOPO

URO

ZNFP
R. taquarussuensis CYTB
ND4

PCB

TOPO

URO

ZNFP
R. prolixus CYTB
ND4

PCB

TOPO

URO

ZNFP

Pi ()
0
0.00089
0.0012
0
0.00015
0
1.00E-07
0
0.00074
0.00353
0.00143
0.00091
0.00965
0.00714
0.00141
0.00028
0.00328
0.00181

None of the Tajima’s D were significant.

SS Tajima’s D! Hd Synonymous sites Non- synonymous sites Singletons
0 0 0 0 0 0
1 -0.61 0.5 0 1 1
2 1.085 0.49 1 1 0
0 0 0 0 0 0
1 -1.15 0.083 0 1 1
0 0 0 0 0 0
1 -1.05 0.25 1 0 1
0 0 0 0 0 0
1 1.38 0.53 0 1 0
6 0.02 0.62 8 3 0
4 -1.38 0.56 0 4 3
1 0.85 0.81 0 1 0
13 -1.1 1 2 12 12
4 0 1 1 3 4
3 0.021 0.35 1 2 0
1 -1.14 0.17 1 0 1
4 1.39 0.77 1 3 0
2 1.031 0.53 0 2 0

https://doi.ora/10.1371/journal.pone.0211285.t003

replicated three times for a total of 12 matings. First, insects were sexed as 5th instar nymphs
[48], and males and females were kept separately until they reached the adult stage [49]. Then,
avirgin female was placed with a male inside a plastic box (5cm diameter x 10cm height) for a
maximum period of 120 days and kept at room temperature. The success or failure of mating
was recorded by direct observation. After seven days, we collected the eggs of each cross
weekly throughout the females’ oviposition period (120 days). The eggs collected were placed
inside a plastic box (5cm diameter x 10 cm height) and their hatching was recorded weekly.

We calculated hatching success of the interspecific crosses as a measure of egg viability rela-
tive to conspecific crosses. A likelihood approximation was implemented in Betabino 1.1 [50]
to analyze these data. Because using a binomial model alone does not account for the variation
in hatching rate among families in each type of cross, Betabino fits a beta-binomial distribution
to count data (in our case, number of eggs that hatched), thus solving this issue. Four alterna-
tive models that contrast the number of parameters in the data (i.e. mean and variance in the
hatching rate) were tested. For details see http://www.ucl.ac.uk/~ucbhdjm/bin/betabino/
betabino.pdf and the appendix section in [50].

Results
Molecular phylogenetics and species delimitation

All sequences obtained for this study were deposited in the Genbank and their accession num-
bers are found in Table 1. Our dataset for the CYTB gene consisted of 162 sequences corre-
sponding to six species and confirmed the phylogenetic relationships previously shown by
Monteiro et al. [11]. Briefly, the ML topology obtained with this gene (evolution model TN+F
+1; BIC score 4339.957) revealed that the prolixus group is subdivided into two clades, one
exclusively formed by R. barreti (Abad-Franch, Palomeque and Monteiro, 2013), and the sec-
ondconsistingofR. robustus,R.montenegrensis,R. prolixus,R.neglectus, R.nasutus (Stal,
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Fig 1. Maximum Likelihood tree for Rhodnius based on CYTB. Numbers on the nodes are bootstrap supports. The vertical bar on the right
highlight the prolixus group. The focal species, namely, R. taquarussuensis and R. neglectus, are highlighted in the greensquare. Green branches and
the collapsed clade (green triangle) correspond to the sequences obtained here for R. taquarussuensis and R. neglectus respectively.

https://doi.org/10.1371/journal.pone.0211285.9001

1859), and R. taquarussuensis. The relations within this latter clade are complicated. For exam-
ple, we recovered the four groups previously described for R. robustus [11], where R. robustus-
| falls inside the R. prolixus clade, and R. montenegrensis is part of R. robustus-1l (Fig 1l and S1.
Fig). Additionally, the species R. neglectus is recovered as sister to R. prolixus and contains all
individuals from the newly described species R. taquarussuensis, which although monophy-
letic, has virtually no differentiation from R. neglectus (Fig 1 and S1 Fig).

To better explore this unexpected pattern, we constructed haplotype networks of the gene
fragments studied with R. neglectus, R. taquarussuensis and R. prolixus (Fig 2). In the case of
CYTB, we found R. prolixus separated from the other two species by 15 mutational steps. In
contrast, R. taquarussuensis haplotypes were less distant to R. neglectus (only two mutational
steps). In fact, the divergence of R. taguarussuensis from R. neglectus (H.1and H.2) is less than
the divergence between such haplotypes and others from the same species (i.e. H.3 to H.8).
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Fig2. Haplotype networks. (a) CYTB;(b) ND4;(c) PCB;(d) TOPO; (e) URO; (f) ZNFP. Ticks onbranches indicate mutational steps between
haplotypes. Circle size is proportional to the number of individuals having a haplotype.

https://doi.org/10.1371/journal.pone.0211285.9002

Consistently, nucleotide diversity of R. prolixus and R. neglectus is higher than that of R.
taquarussuensis (Table 3).

We recovered the same multilocus phylogeny for R. prolixus, R. neglectus and R. taguarus-
suensis with ML and Bayesian approaches (ML substitution models were CYTB: HKY +F+1;
ND4: HKY+F; PCB: F81+I; TOPO: F81+l; URO: HKY+F; ZNFP: TPM2+F+1). The three spe-
cies were monophyletic and all of them with posterior probabilities of 100 (Fig 3A) Bootstrap
support values were > 90 for R. prolixus and R. neglectus, while R. taquarussuensis has a boot-
strap support of 78. Also, the branch length of R. taquarussuensis is less than one in a thousand
changes. The unlinked and superimposed Bayesian gene trees consistently recovered two main
clades: one exclusively composed of R. prolixus, and the second where R. neglectus and R.
taquarussuensis showincomplete coalescence (Fig 3B). Consistently, in the analysis of species
delimitation (PTP), both the Maximum Likelihood and Bayesian inference found two species
as the most probable partition (Fig 4). These two partitions correspond to R. prolixus and R.
neglectus. All other internal nodes had probabilities lower than 0.1 (Fig 4).
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Fig 3. Phylogenetic trees for R. pr
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where node support is indicated on each branch: bootstrap (above) and posterior probability (below). B. Bayesian superimposed gene trees:
red (CYTB), blue (ND4), green (TOPO), yellow (URO), orange (PCB) and black (ZNFP). The alignment consisted of 3731 bp.

https://doi.org/10.1371/journal.pone.0211285.9003

Genetic differentiation

Overall, all markers showed low genetic diversity for the three taxa, R. prolixus, R.neglectus
and R. taquarussuensis. In particular, the loci PCB and ND4 showed the same pattern as
CYTB, where R. taquarussuensis is less diverse than the other two species (Table 4). The
remaining loci showed R. taquarussuensis less diverse than R. prolixus and the diversity of R.
neglectus was zero. This is consistent with the low number of haplotypes observed in the
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Fig 4. Species delimitation based on the Poisson Tree Process (PTP). Maximum Likelihood and Bayesian inference
yielded identical results. Numbers on each node are posterior probabilities of the inner taxa forming one species. Thus,
red branches indicate taxa that should be considered as part of the same lineage.

https://doi.org/10.1371/journal.pone.0211285.9004

haplotype networks (Fig 2), where R. prolixus has private haplotypes that clearly differentiate it
fromthe other two species (Fig 2B—2F), while R. taquarussuensis and R. neglectus exhibit sub-
stantial haplotype sharing (Fig 2).

Consistent with these findings, Dxy shows R. prolixus highly differentiated from R.
neglectus and R. taquarussuensis in all loci whilst the latter two taxa do not differentiate
between them (S2 Fig). When correcting for the nucleotide diversity, the same pattern is
observed (Table 4). The genetic distance (K2P) between R. neglectus and R. taquarussuensis in
all loci was less than 7.5%, avalue previously used to define species in triatomines using CYTB
[43]. Also, the discriminant analysis = of genetic variation for both mtDNA and nDNA fails to
separate the taxa R. neglectus and R. taquarussuensis, which is reflected by the overlap of their
densities on the canonical function (S3 Fig).

Interspecific crosses

All interspecific matings attempted were successful (n = 6), suggesting that there are no
mechanical and/or gametic mechanisms that act against hybridization between R. neglectus
and R. taquarussuensis. When we tested homogeneity across categories in the hatching rate,
we did not observe differences between interspecific crosses (direct or reciprocal) and controls
(Table 5; Ge=7.06, P =0.3152). Models that have multiple means (Gs = 1.243, P=0.7428) or
variances (Gz = 2.097, P = 0.5525) for the hatching rate were not supported by the data, indi-
cating the absence of maternal or cytoplasmic effects.
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Table 4. Absolute genetic divergence corrected by nucleotide diversity (Da) and Kimura 2 Parameter distance
(K2P) between R. prolixus, R. taquarussuensis and R. neglectus.

Gene Species pair Da K2P
CYTB R. neglectus-R. taquarussuensis 0.003 0.003
R. neglectus-R. prolixus 0.06639 0.082
R. taquarussuensis-R. prolixus 0.06939 0.086

ND4 R. neglectus-R. taquarussuensis 0 0
R. neglectus-R. prolixus 0.0625 0.075
R. taquarussuensis-R. prolixus 0.0625 0.075
PCB R. neglectus-R. taquarussuensis 0.00037 0.001
R. neglectus-R. prolixus 0.0359 0.038
R. taquarussuensis-R.prolixus 0.0359 0.039
TOPO R. neglectus-R. taquarussuensis 0.00221 0.004
R. neglectus-R. prolixus 0.01325 0.014
R.taquarussuensis-R. prolixus 0.01545 0.018
URO R. neglectus-R. taquarussuensis 0.00476 0.005
R. neglectus-R. prolixus 0.01701 0.017
R. taquarussuensis-R. prolixus 0.01701 0.012
ZNFP R. neglectus-R. taquarussuensis 0.00635 0.007
R. neglectus-R. prolixus 0.02234 0.024
R. taquarussuensis-R. prolixus 0.02585 0.028

https://doi.org/10.1371/journal.pone.0211285.t004

Discussion

Rhodnius exhibits morphological traits that facilitate its identification at the genus level [18,
51], but the low morphological variation within the genus precludes an easy species identifica-
tion based on morphology alone [23]. This has led to suggest the existence of cryptic species in
Rhodnius, where multiple look-alike lineages should be considered as different species based
on their genetic differentiation [11, 16, 23, 51]. However, morphological species identification
in Rhodnius relies on intraspecifically variable traits, which can lead to over-estimate the num-
ber of species [5]. Therefore, it is necessary to validate the status of the currently described spe-
cies in the genus implementing a comprehensive approach that uses morphology, genetics,
and measures of reproductive isolation.

R. taquarussuensis is the most recently described species in Rhodnius, based on morphologi-
cal, morphometric and cytogenetic evidence [22]. However, the description of this species
lacked other crucial evidence. Here, we tested the species status of R. taquarussuensis sequenc-
ing six molecular markers and performing interspecific crosses. Our results suggest that,
despite the morphological differences between R. taquarussuensis and R.neglectus [22], these
taxaconstitute asingle species.

Firstly, the known distribution range of R. taquarussuensis overlaps that of R. neglectus (Fig
5). Thus, for them to be different species it would be necessary to evolve strong intrinsic and/

Table 5. Results for interspecific and conspecific crosses. R denotates replicate number for each cross. SE = standard error.

Interspecific

Conspecific

Type of cross Laid eggs (hatched) Proportion of viable eggs (SE) | Variance (SE)
R1 R2 R3 Total
R. taquarussuensis @ X R. neglectus & 230 (198) 86 (80) 230 (193) | 510 (471) 0.83 (0.03) 0.0016 (0.002)
R. neglectus @ X R. taquarussuensis & 300 (275) 181 (105) | 256 (244) 708 (624) 0.88 (0.02) 0.0006 (0.0007)
R. neglectus ? X R. neglectus & 337 (308) | 409 (346) @ 174 (155) | 901 (809) 0.86 (0.02) 0.0001 (0.0016)
R. taquarussuensis @XR. taquarussuensis & | 151 (127) | 168 (150) | 201 (156) | 501 (433) 0.78 (0.14) 0.034 (0.046)

https://doi.org/10.1371/journal.pone.0211285.t005
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Fig 5. Geographical distribution of R. neglectus (blue) and R. taquarussuensis (red). Distribution of R. neglectus is
based on records available on DataTri [55] whilst that of R. taquarussuensis is based on collections made by the
authors.

https://doi.org/10.1371/journal.pone.0211285.9g005

or extrinsic isolation barriers that restrict gene flow. In contrast, we found that R. taquarus-
suensis and R. neglectus successfully cross and there are no maternal or cytoplasmic effects that
affect offspring viability, as reflected by the high hatching rates we obtained. This also suggests
the absence of mechanical or gametic mechanisms acting against their hybridization. Although
we did not test the fertility of the “hybrid” offspring, the egg viability observed in our crosses is
higher than that reported for other interspecific crosses between different species in the sub-
family Triatominae, where hybrid disfunction has been detected [47, 52—54]. However, the
role of other pre-zygotic barriers such as temporal asynchrony, mate choice and/or habitat dif-
ferences, among others, remains to be tested.

Secondly, our phylogenies and haplotype networks showed R. taquarussuensis nested
within R. neglectus, with no differentiation fromthis species. Consequently, the species delimi-
tation analysis collapsed these two taxa as a single one. Additionally, genetic differentiation
measures as well as the discriminant analysis failed to show genetic structure between these
lineages. Recent genomic analysis in animals have established that ‘good-species’ usually
have a genetic divergence (Da) > 2%, although there is a “grey zone” of speciation (in
which taxonomy is often controversial), that spans from 0.5% to 2% of Da. However, any
Da < 0.5% undoubtedly corresponds to populations of the same species [56]. Therefore, our
Da values are consistent with a scenario of R. taquarussuensis being R. neglectus rather than a
different species. Furthermore, our genetic distance (K2P) estimates between R. neglectus and
R. taquarussuensis were lower than those between R. neglectus and R. prolixus, and between
R. taquarussuensis and R. prolixus. This genetic similarity between R. taquarussuensis and
R. neglectus in all our analyses contrast with the clear differentiation observed between R.
neglectus and R. prolixus, which are known to be distinct yet closely related species. In agree-
ment with these findings, recent studies have suggested that R. milesi (Carcavalho et al., 2001),
another species described based on cytogenetic differences [57, 58], shows high genetic simi-
larity with R. neglectus thus questioning its validity as a true species [11]. This further suggests
that R. neglectus may be a species that shows important polymorphism in cytogenetic patterns,
which should not be used for species diagnosis.

The original description of R. taguarussuensis reported differences in the constitutive het-
erochromatin pattern and nanocomposition of TA and CG rich DNA base pairs between R.
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taquarussuensis and R. neglectus, mainly because R. taguarussuensis shows more heterochro-
matic blocks in the autosomes and the Y chromosome compared to the other Rhodnius spe-
cies. Although gain and/or loss of constitutive heterochromatin has been previously used as
evidence of species differentiation in the R. pallescens group [59], the T. sordida subcomplex
[60, 61], and T. dimidiata (Latreille, 1811) [62], such heterochromatin differences between R.
neglectus and R. taquarussuensis are likely justintraspecific polymorphismof R. neglectus. The
presence of intraspecific heterochromatin variation with no apparent consequences on specia-
tion is not new in Triatominae and has been observed in T. infestans (Klug, 1834) [63—65], P.
geniculatus (Latreille, 1811) [66], and R. pallescens [67]. Therefore, although cytogeneticsisa
valuable methodology for taxonomic studies [68], heterochromatin variation between popula-
tions (i.e. the existence of cytotypes) is not a reliable trait to delimit species when evaluated
alone. This agrees with the fact that cytogenetics is known to have a 20% failure rate in delimit-
ing arthropods’ species [69]. In conclusion, after performing a comprehensive analysis using
mitochondrial and newly developed nuclear markers, as well as crosses between R. taquarus-
suensis and R. neglectus, we can confidently suggest that R. taquarussuensis is not a separate
species and must be considered a synonym of R. neglectus. Our study highlights the impor-
tance of revising carefully the current taxonomy of Rhodnius, because only a confident species
delimitation will permit to study the processes and mechanisms involved in their diversifica-
tion, as well as to unveil vector/parasite associations with epidemiological relevance.
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4.3 Capitulo 111

Estudo protebmico de espermatecas fecundadas de Rhodnius neglectus (Hemiptera,
Reduviidae)

Resumo

Os triatomineos sdo os insetos vetores da doenca de Chagas portanto sua importancia na disperséo
da doenca é incontestavel, uma vez revelado seu papel como vetor, a subfamilia Triatominae
ganhou um importante apelo epidemiol6gico. As fémeas dos triatomineos possuem o aparelho
reprodutor constituido por um par filamento terminal, um par de ovarios com maltiplos ovariolos,
um par de oviduto laterias, oviduto comum, um par de espermatecas e a vagina. Nos triatomineos
a espermateca, € um 6rgdo feminino que desempenha um importante papel na reproducéo pois é
responsavel por armazenar e manter 0s espermatozoides viaveis para fecundacdo dos ovocitos. A
forma como os espermatozoides sdo mantidos vidveis durante varios meses ndo é esclarecida do
ponto de vista bioldgico. Em se tratando de Triatominae acrescem outras ddvidas, pois as suas
espermatecas ndo possuem glandula espermatecal como outras espécies da classe Insecta, ou seja,
ndo tem Orgao secretor para manter a viabilidade dos espermatozoides. Por questionar de onde
provem as substancias responsaveis pela manutencdo da viabilidade dos espermatozoides na
espermateca foi proposto o estudo protedmico das espermatecas das fémeas fecundas de R.
neglectus para compreender melhor padrdes de expressdes proteicas por meio da metodologia
shotgun. Para tanto executou-se analise por espectrometria de massas com a utilizacdo de um
sistema electrospray - lon trap (ESI/IT), modelo Amazon SL (Bruker Daltonics, Bremen,
Germany), acoplado a um sistema Ultra Fast liquid Chromatography (UFLC) (Nexera-Shimadzu
Corporation, Tokyo, Japan). Por meio de banco de dados especificos para R. neglectus os estudos
revelaram 32 proteinas no total, entre as quais proteinas musculares como miosinas e actinas e
metabdlicas com funcGes muito bem caracterizadas na literatura como V-ATPases e HSPs.
Portanto, conclui-se que as espermatecas de R. neglectus possuem proteinas que auxiliam a

manutencdo, nutricdo e acidificacdo dos espermatozoides em suas células epiteliais.
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Introducéo

A espermateca é um orgao fundamental para a reproducéo da classe Insecta inclusive
dos triatomineos, pois armazena e mantém a funcionalidade dos espermatozoides depositados no
momento da cpula por varios meses e esse periodo varia de acordo com a espécie. (PASCINI;
MARTINS, 2017; PEREZ, 1969).

Acredita-se que o primeiro estimulo para a producdo dos ovdcitos provém das
espermatecas ap0s o acasalamento. O par de espermateca, que esta ligado ao oviduto comum,
armazena e mantém os espermatozoides viaveis até momento da fecundacdo dos ovdcitos. Ao
dissecar as espermatecas € possivel observar nervos e traqueias conectados a sua forte musculatura
com camadas de fibras musculares dispostas horizontalmente e verticalmente (DAVEY, 1965;
HUEBNER, 1980; NASCIMENTO et al., 2019b).

A espermateca € um Orgao oco circundado por uma parede epitelial que delimita sua
luz, que por sua vez € preenchida por uma grande quantidade de espermatozoides. Algumas
espécies possuem funcéo secretora em sua parede epitelial fato que auxilia a compreenséo de como
sdo mantidos os espermatozoides viaveis por longos periodos de tempo. Apis melifera (Linnaeus,
1758) possui glandulas laterais junto as espermatecas que liberam substancias para nutrir e
armazenar os espermatozoides (DEN BOER; BOOMSMA; BAER, 2009). Ja Melipona bicolor
(Lepeletier, 1836) ndo possui glandulas laterais, mas possui ao redor de sua membrana basal a
presenga de uma substancia amorfica que provavelmente deriva do epitélio pseudoestratificado
prismatico com ceélulas serosas alongadas (CRUZ-LANDIM; YABUKI; IAMONTE, 2003,
PASCINI; MARTINS, 2017).

Aspectos morfologicos e histologicos das espermatecas de Triatominae foram
estudados e atualmente sabe-se que a espermateca dos géneros Rhodnius, Panstrongylus e
Triatoma possuem duas porcdes, a primeira por¢do conectada ao oviduto comum chamada de
porcdo proximal e a segunda por¢do mais distante do oviduto, denominada porgéo distal ou de
estoque. As espermatecas de R. neglectus, R. prolixus, Panstrongylus lignarius (Walker, 1873), P.
megistus e Triatoma tibiamaculata (Pinto, 1926) séo constituidas por epitélio simples colunar e T.

infestans possui epitélio cuboidal achatado na porgéo de estoque (NASCIMENTO et al., 2019b).

As espermatecas de triatomineos estdo circundadas por traqueias e corpos adiposos
gue provavelmente suprem suas necessidades fisioldgicas na falta das glandulas espermatecais. A
morfologia das espermatecas de T. infestans é completamente oval, enquanto que R.
montenegrensis, R. nasutus, R. neglectus, R. pictipes, R. prolixus possuem espermatecas tubulares,
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P. lignarius, P. megistus, Triatoma brasiliensis (Neiva, 1911), Triatoma juazeirensis (Costa &
Felix, 2007), Triatoma sherlocki (Papa, Jurberg, Carcavallo, Cerqueira & Barata, 2002) e T.
tibiamaculata possuem as porg¢des anteriores tubulares e as posteriores dilatadas (NASCIMENTO
etal., 2017, 2019b).

Algumas questdes bioldgicas podem ser avaliadas por meio do estudo de proteinas.
Atualmente sabe-se que determinadas células de triatomineos sdo responsaveis por identificar
patdgenos invasores por meio da sintese de pequenas proteinas relacionadas com o sistema imune
do inseto e sdo sintetizadas no intestino médio e pelo corpo adiposo e posteriormente distribuidas
no lumen do intestino e hemolinfa. Também foi observado que algumas bactérias intestinais sdo
capazes de alterar o desenvolvimento e patogenicidade do protozoério T. cruzi, as proteinas que
constituem o sistema imune podem influenciar no ciclo evolutivo do parasita e forma como o
parasita responde a diferentes bactérias intestinais, essa alteracdo foi observada em P. megistus, R.
prolixus, T. infestans e T. brasiliensis (ARAUJO et al., 2015).

O estudo protedmico do intestino médio de R. prolixus apresentou 489 proteinas que
foram classificadas em 28 grupos funcionais, como metabolismo de nucleotideos, carboidratos,
citoesqueleto, imunidade e lipideos. Proteinas importantissimas no desenvolvimento biolégico do
vetor e na relagdo da microbiota intestinal com T. cruzi, interagdo que pode interferir no ciclo

epidemioldgico e na patogenicidade da doenca de Chagas (VIEIRA et al., 2015).

Em T. infestans e Triatoma sordida (Stal, 1859) as células que constituem os foliculos
testiculares foram marcadas por fibrilarina em alguns pontos das células germinativas durante o
processo de espermatogénese, sendo a fibrilarina uma proteina acida nuclear que possivelmente
estd envolvida nos corpos crométicos que auxiliam o processo de formagdo dos espermatozoides
para perpetuacdo da espécie (SILISTINO-SOUZA et al., 2012).

A coloracdo vermelha das glandulas salivares do género Rhodnius é uma caracteristica
proporcionada por meio da presenca de uma hemoproteina chamada nitroforina, a presenca dessa
classe de proteina provavelmente é resultado de processos evolutivos do género, a nitroforina e
outras proteinas foram destacadas no estudo do transcriptoma da saliva de R. neglectus trabalho
que resultou em mais de cinco mil sequéncias codificadas distribuidas em cinco grandes grupos
que caracterizam as fungdes proteicas como proteinas secretoras, manutencdo metabolica,

transporte de elementos, produto viral e produtos desconhecidos (SANTIAGO et al., 2016).

A analise do perfil proteico de espermatecas de fémeas virgens e fecundadas da espécie

de formiga, Atta sexdens rubropilosa (Forel, 1908), mostrou-se diferente esse resultado bioldgico



72

é importante para a compreensdo do mecanismo de armazenamento e nutricao realiza pelas fémeas

nos espermatozoides contidos nas espermatecas (MALTA et al., 2014).

Dada a importancia de estudos proteicos para a compreensdo de respostas biologicas
determinadas em diferentes momentos, foi proposto o estudo do perfil proteico de espermatecas
fecundadas de R. neglectus com intuito de auxiliar o entendimento da biologia reprodutiva da

subfamilia Triatominae.

Materiais e métodos

Extracado de proteinas das espermatecas

Os espécimes de R. neglectus utilizados no estudo foram oriundos de doagéo do Dr.
Cléber Galvao do Instituto Oswaldo Cruz do Rio de Janeiro para o Insetario de Triatominae de
Araraquara mantido na Faculdade de Ciéncias Farmacéuticas da Universidade Estadual Paulista
“Julio de Mesquita Filho” /UNESP. A coldnia de R. neglectus foi iniciada em 1985 pelo Dr. italo
Sherlock na Fundagdo Gongalo Muniz da Bahia.

Para a execugéo do estudo foram utilizadas 40 fémeas fecundadas mantidas a 27°C, as
fémeas foram divididas em quatro recipientes de vidro diferentes, cada recipiente com cinco
espécimes de macho para garantir a fecundagdo. Foram alimentados e armazenadas durante sete
dias para garantir a copula, apés sete dias, as fémeas foram dissecadas com auxilio de tesoura,
pinca e bisturi e a fecundacéo observada com auxilio de lupa. Foram retirados o corpo adiposo e
aparelho digestério para completa visualizacdo do aparelho reprodutor. As espermatecas
fecundadas foram retiradas e colocadas em microtubos de 1,5 ml e armazenadas a -80°C.

Posteriormente foi adicionado as espermatecas 1 ml de tampéo de Tris-HCL 40mM
ph 7.5 gelado, inibidor de protease (0,37 mg/ml- complete mini Sigma-Aldrich) adicionou-se 3,7
mg 1mM para 10 ml de H20 mili-g. As espermatecas junto com as solug¢@es adicionadas, foram
sonicadas com ciclos de 10 segundos para intervalos de 2 minutos no gelo por trés repeticGes.

Em seguida foi realizado centrifugacdo de 15 minutos a 20.000 g a 4°C. O
sobrenadante retirado e armazenado, ao pellet acrescentou 1 ml de tampéo de Tris-HCL 40 mM
pH 7.5 e realizado a centrifugacdo nas mesmas condicdes descritas acima. O sobrenadante desta
etapa foi adicionado ao da etapa posterior e acrescentado acido tricloroacético (TCA) 10% em
acetona absoluta gelada, na proporcéo 1:6 — 1 mL de extrato/ 6 mL da solugdo TCA 10%- acetona,
levado a -20°C por 12 horas.

Apbs a adicdo de solugdes, realizou-se centrifugacdo de 20.000 g por 30 minutos a 4°C
para obtencdo do precipitado de proteinas. O pellet resultante das etapas anteriores foi lavado
quatro vezes com acetona 100% gelada. A amostra foi liofilizada e posteriormente armazenada a



73

-80°C que no momento do uso foi ressuspendida em bicarbonato de aménio 50mM, o mesmo

utilizado para a digest&o triptica.

Eletroforese por técnica de SDS-PAGE

Os perfis proteicos foram analisados por eletroforese em gel de poliacrilamida com
dodecil sulfato de sédio, SDS-PAGE, sob condicbes redutoras, utilizando sistema de tampéo
descontinuo (LAEMMLI, 1970; STUDIER, 1973). Os componentes foram primeiramente
separados em gel a 14% e em gel de empilhamento a 5% de acrilamida. Para a preparacdo desse
gel foi utilizado solucdo estoque com 30% acrilamida e 0,8% bis-acrilamida. Para o gel de
separacdo a polimerizacdo foi realizada em solugdo com 1,5M de Tris- HCI, pH 8,8 e 0,4% de
SDS, em presenca de 0,1%v/v de N, N, N’, N’- tetrametiletilenodiamida (TEMED) e 0,1% de
persulfato de aménio. O gel de empilhamento foi polimerizado em presenca de 0,5M de TrisHCI
pH 6,8 e 0,4% de SDS, além de 0,1% de persulfato de aménio e 0,05% v/v de TEMED. Para o
preparo da amostra foram utilizados 30ug de proteina de acordo com a quantificacdo, diluidos em
tampdo de amostra (1:4), que é composto de 62,5mM de Tris-HCI [tris (hidroxi-metil)
aminometano] pH 6,8, 2% de SDS, 10% de glicerol, 0,5M de ditiotreitol e 0,002% de bromofenol.
As proteinas foram dissociadas em banho maria por 3 minutos. A corrida eletroforética foi
realizada com tampao composto por Tris 0,075M, glicina 0,57M e SDS 0,1%, pH 8,3, e a voltagem
utilizada foi 10mA (50V) até a penetracdo no gel de separacéo, e a seguir a 20mA (80V) até o final
do gel. A revelacdo do gel foi feita utilizando Azul de Coomassie G-250, para visualiza¢do do

perfil de bandas especifico.

Digestao triptica

A digestao das amostras foi realizada partindo-se de 600g de proteinas de acordo com
a quantificacdo. A partir disso, foram acrescentados 100uL de solucéo de bicarbonato de aménio
50mM e ureia 7,5M as amostras, mantendo-as & 37°C em banho seco durante 60 minutos.
Seguindo-se adigdo de 10puL de solugéo de ditiotreiol (DTT) 100mM por mais 60 minutos a 37°C.
Continuando o processo adicionou-se 11pL de solucdo de iodoacetamida (IAA) 400mM, a 25°C,
protegido da luz por mais 60 minutos. Finalmente foram adicionados 484uL de solucdo de
bicarbonato de aménio 100mM, 0,6uL de solucdo de cloreto de célcio 1M e 1:100 de tripsina
(Promega, USA), a reacgdo foi incubada a 37°C de 18 a 24h. Para interromper a reacdo foram
utilizados 5L de &cido férmico. As amostras foram secas em speed-vac e armazenadas a -20°C

até andlise.
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Espectrometria de Massas LC-MS/MS

Os digestos foram analisados por espectrometria de massas com a utilizagcdo de um
sistema electrospray - lon trap (ESI/IT), modelo Amazon SL (Bruker Daltonics, Bremen,
Germany), acoplado a um sistema Ultra Fast liquid Chromatography (UFLC) (Nexera-Shimadzu
Corporation, Tokyo, Japan). Foram aplicados 50 pL. com auxilio do injetor automatico (SIL-
20AXR, Shimadzu). As andlises cromatogréficas foram realizadas sob um gradiente: solucéo (A)
— 0,05% de acido trifluoroacético (TFA) em &gua, solucéo (B) - 0,05% de TFA em acetonitrila
(ACN) (2-60% de B (0-90 min), 60-90% de B (90-120min), utilizando-se uma coluna XBrigdeTM
BEH300 C18 (2,1x100mm; 3,5 um) (Waters). A eluicdo dos componentes foi monitorada por
absorbancia a 215 nm, com fluxo de 0,2 mL/min.

Para o controle de aquisicéo dos dados foram utilizados os softwares HyStar e Trap
Control (BRUKER Daltonics). O espectrometro de massas foi operado no modo ion positivo, com
scan num intervalo de 200 a 2200 m/z. As andlises de espectrometria de massas sequenciais, ou
seja, espectros de fragmentacao em condigdes de decomposicao induzida por colisdo (CID) (MS2)
foram realizadas utilizando-se 0s mesmos parametros dos experimentos de MS1, exceto a
varredura que foi feita num intervalo entre 50 e 2200 m/z. Foi utilizado Hélio como gas de colisdo,
a uma pressao de 100 kPa. O software Data Analysis (Bruker Daltonics) foi utilizado para analise
de dados.

Identificacdo de proteinas

Para a identificacdo das proteinas, a busca foi executada com o software
ProteinScape (versdo 3.1, Bruker Daltonics) e o algoritmo Mascot (v2.3, Matrix Science, UK),

realizando buscas contra os bancos de dados Rhodnius neglectus; Swiss Prot e NCBI.

Parametros utilizados:

- Enzima: Tripsina;

- Carbamidometilacdo (C) como modificacéo fixa;

- Oxidacao (M), como modificacao variavel,

- N° de clivagens perdidas pela enzima: 2;

- Massa molecular do tipo: Monoisotdpica;

- Massa molecular: sem restricdes;

- Erro de tolerancia de peptideos +0,4Da e erro de tolerancia de MSn + 0,4Da;

- Protonacdo: +2, +3, +4 para o estado da carga dos peptideos;
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- Tipo de instrumento: ESI-Trap;
- Protein Scores significativos (p<0,05);

- FDR < 1% (False Discovery Rate) para validar a identificacdo dos peptideos.

Resultados
O perfil proteico e a qualidade da extracdo foram observados por meio do gel SDS-

PAGE. No gel de extracdo é possivel visualizar proteinas proximas a 97 kDa, entre 66 kDa e
44kDa, em 30 kDa e proximas a 20 kDa (Figura 1).

Figura 1. Perfil eletroforético de proteinas de espermatecas de R. neglectus. Gel SDS-
PAGE 12% revelado pelo método Coomasie G-250. Na imagem € possivel observar a qualidade
da extracdo da amostra 1 em duplicata com a presenca de bandas com massas moleculares que
variam de 175 kDa a aproximadamente 15 KDA.

Amostra 1
270 kDA
175 kDA
130 kDA
95 kDA
66 kDA

52 kDA
37 kDA

30 kDA

T T Crt

16 kDA °

L 4

Fonte: Préprio autor.

Apds a confirmacdo da extracdo das proteinas das espermatecas de R. neglectus, a
amostra foi preparada para a digestao triptica e posteriormente aplicada na espectrometria de massa
para o shogtun. Ao utilizar o banco de dados especifico para R. neglectus identificou-se 32

proteinas. As proteinas identificadas previamente séo descritas na tabela 1.
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Tabela 1. Proteinas preditas por espectrometria de massas por meio softwares HyStar e Trap
Control (BRUKER Daltonics) e confrontadas contra o banco de dados de R. neglectus (Mascot e
ProteinScape) para identificacdo das sequéncias de peptideos. (pl) ponto isoelétrico da proteina;
(kDa) massa molecular da proteina. Fonte: Proprio autor.

Czccigs)ode Proteinas Massa Score Cobertura |
(kDa) (%) P
1 JAI53032.1 PUEITE TT3080 B £S5 ] eeny 159.21 694.3 19,4 5.8
chain, partial

2 JAI56013.1 Putative beta-tubulin 50.2 566.2 45.8 4.8

3 JAI56021.1 pUtathe aCtlanTZ'luscle isoform 418 503.9 50.8 5.3

4 JAI54754.1 putative tubulin beta chain, 482 367.7 313 47
partial

5 JAI55832.1 DL G -F1iess vl 55.0 3524 21.8 5.2
sector subunit b
putative adaptor protein

6 JAI54047.1 . : 57.2 319.2 24.1 7.4
enigma, partial

7 Calmempa PORIRETIRIEETREES, 53.2 290.0 26.4 8.6
partial

8 JAI55302.1 putative troponin t skeletal 453 276.6 972 50
muscle

9 JAI53274.1 PG (OB Fi ST e 431 273.9 21,8 5.1
beta subunit

10 JAI56007.1 putative tubulin alpha-1 chain- 50.0 266.2 20.3 5.0
like protein, partial

11 JAI55216.1 SV VEEL 7 - EE T, 67.7 248.0 27.1 5.2
sector subunit a

12 JAIS3601,1  Putative actin regulatory 38.7 208.6 327 49
gelsolin/villin family

13 JAI56019.1 SIEE R oSi [y OIS 727 203.8 46.6 49
light chain 2-like protein

14 JAI53477.1 putative small heat shock 21.4 192.3 425 6.0

protein
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putative 4-aminobutyrate

15 JAI54843.1 . . 51.9 190.0 14.4 6.5
aminotransferase, partial

16 JAI55337.1 putative enoyl-coa hydratase 31,5 165.8 29.7 8.8
protein disulfide-isomerase,

17 JAI54140.1 . 51.5 165.7 13.8 4.9
partial

18 JAI53617.1 putative glycosyl transferase 94.8 164.9 112 4.9
family 8, partial

19 JAI52838.1 putative ca2+-binding actin- 60.0 163.1 17.2 5.2
bundling protein, partial

20 JAI56113.1 putative small heat shock 21.4 150.5 35.1 55
protein hsp20 family

21 JAI55118.1 putative annexin 35.7 143.9 24.8 5.5

22 JAI52768.1 putative beta-spectrin, partial 50.6 128.8 9.9 6.8

23 JAIsap1g1  Ptative muscle lim protein 485 1243 8.6 8.3
mlp84b

24 JAI55997.1 putative superoxide dismutase 15.8 121.2 344 5.9
putative cyclophilin type

25 JAI55367.1 peptidyl-prolyl cis-trans 17.9 118.2 274 8.9
isomerase

26 JAIs3323  butative fOfL-type ap synthase 46.8 1008 7.8 9.2
alpha subunit, partial

27 JAI56015.1 putative beta-spectrin 278.4 89.7 1.7 5.1

28 JAI55756.1 putative chaperonin 57.9 72.0 5.4 5.5

29 JAI56018.1 PUELDE I 20.3 57.5 125 8.4
protein 20

30 JAI55853.1 putative thioredoxin 11.7 48.3 14.3 4.9

31 JAISse60.1  Putative elongation factor 1- 48.0 36.9 3.1 75
gamma, partial

32 JAIs47S01  Putative methyimalonate 56.6 35.7 48 8.2

semialdehyde dehydrogenase

Uma vez identificadas as sequéncias de peptideos das proteinas advindas da extracédo
para R. neglectus, os resultados foram confrontados em banco de dados especifico, enquanto que
NCBI e SwissProt foram consultados com buscas abertas. Ao todo foram encontradas 32 proteinas
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semelhantes para R. neglectus, 24 sequéncias peptidicas semelhantes por meio do NCBI e 21
proteinas no SwissProt. Realizou-se uma filtragem com score maior que 40 e as sequéncias

resultantes estdo detalhadas nos apéndices 1, 2 e 3.

Figura 2. Categorizacdo biol6gica das proteinas encontradas em espermatecas de R. neglectus.

V-ATPase

Ao categorizar do nimero total de proteinas preditas encontradas, foram identificadas
14 proteinas musculares, 13 proteinas metabolicas, 4 proteinas da V-ATPases e 3 proteinas de

Chaperonas.

Proteinas de diferentes classes proteicas foram encontradas, porém a discussao sera
focada em proteinas que de alguma maneira podem estar associadas as espermatecas com o intuito
de compreender melhor as respostas bioldgicas desse 6rgéo. E necessario ressaltar que as proteinas
encontradas sdo proteinas preditas, isso significa que suas sequéncias sdo semelhantes a outras

sequéncias depositadas em banco de dados e com funcdes especificas muito bem determinadas.

Discussao

Ao relacionar os resultados obtidos com bancos de dados, principalmente para R.
neglectus espécie alvo do trabalho algumas proteinas se mostraram em maior abundancia como
foi o caso das proteinas musculares, resultado esperado devido a espessa camada de musculos da
espermateca (HUEBNER, 1980).

A miosina é uma proteina que se movimenta ao longo da cadeia da actina e na presenca
de ATP é responsavel pela contracdo muscular. Constituem em grande familia multigénica que
integram sinais biogquimicos e auxiliam a dindmica citoesquelética, favorecendo os processos de
transporte ativo e contracdo citoplasmética (HEISSLER; SELLERS, 2017).
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A actina também identificada no tecido das espermatecas é uma proteina fundamental
na organizagéo celular dos eucariotos e sua associagdo com a miosina gera movimentos celulares
e musculares, ou seja, células fagocitarias, ciliadas ou flageladas assim como o tecido muscular
realizam seu deslocamento ou contracdo por meio da interacao dessas proteinas. Provavelmente é
a proteina mais abundante dos eucariotos, pois possui interacbes proteina-proteina e sua
capacidade de transi¢do entre os estados monoméricos e filamentosos faz dessa proteina uma peca
muito importante nas funcdes celulares, na polaridade assim como na regulacdo da transcri¢do
(DOMINGUEZ; HOLMES, 2011).

A capacidade de interacdo proteina-proteina e transi¢do dos estados monoméricos e
filamentosos da actina sdo proporcionados por uma proteina ligante denominada gelsolina. Essa
proteina ligante ainda auxilia nos processos de corte, tamponamento, nucleacdo e agrupamentos
de filamentos da actina, sdo responsaveis pela versatilidade estrutural e ainda estdo envolvidas em
alguns processos bioquimicos que envolve células normais e células defeituosas da actina
(MCGOUGH et al., 2003).

Acredita-se que a fixacdo dos filamentos de actina para sustentacdo da membrana
plasméatica sdo auxiliados pelas anexinas, proteinas anexas de ligacdo. Essas proteinas sdo
conhecidas por sua capacidade de ligar os acidos fosfolipidicos que constituem a membrana
citoplasmatica e no citosol auxiliam a formacéo do citoesqueleto celular ao ligar os filamentos de
actina. Além disso, alguns estudos com as anexinas indicam a importancia dessa proteina para
constituicdo e delimitacdo do lIimen de drgdos epiteliais (MARTIN-BELMONTE et al., 2007;
OZOROWSKI et al., 2012).

O encontro de actina, anexina, geosolina e miosina nas espermatecas de R. neglectus
fecundadas indicam caracteristicas musculares desse 6rgdo devido a espessa camada muscular da
espermateca. Entretanto, caracteristicas como transporte ativo de substancias, delimitacdo do
Ilimen e contragdo muscular estdo diretamente relacionados com essas proteinas e por isso ndo se
pode deixar de evidenciar sua relagdo com a capacidade de secrecdo e transporte de substancias

pelas células musculares e epiteliais da espermateca.

Outra proteina que desempenha um importante papel na preservacdo morfoldgica
celular sdo as espectrinas, essas proteinas também possuem associagdo com varias organelas
celulares e contribuem para a manutencdo da estrutura do complexo de Golgi fato que permite a
interacd@o no transito das proteinas de membrana (DE MATTEIS; MORROW, 2000; HUH et al.,

2001). O encontro de polissacarideos na porc¢ao inicial das espermatecas de Triatominae sugerem
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uma reserva nutricional para o transporte e preservacdo dos espermatozoides (NASCIMENTO et

al., 2019b), e nesse contexto sugere-se que talvez as espectrinas auxiliem essa funcao.

As tubulinas como a maioria das proteinas musculares auxiliam a conformacao celular
e desempenham a funcdo de um esqueleto para as células vivas. Devido a sua estrutura tubular,
formada por microtubulos, possuem capacidade de mudarem a conformacéo celular e proteica com
o0 auxilio das subunidades a ¢  que realizam a divisao, motilidade e transporte celular (BALOCH
etal., 2019). As B - tubulinas auxiliam a montagem da maioria dos tipos de microtdbulos, mas ao
investigar sua relacdo com a formagdo dos axonemas que constituem os flagelos dos
espermatozoides de Droshophila ndo foi encontrado relagdo com essa subunidade (HAMMOND;
CAl; VERHEY, 2008). Os espermatozoides, armazenados nas espermatecas, perdem o flagelo e
permanecem quiescentes por longos periodos (LENSKY; SCHINDLER, 1967). Apesar de estudos
anteriores ndo encontrarem relacdo da subunidade 3 — tubulina com a formagéo dos flagelos dos
espermatozoides de Droshophila, o encontro das subunidades a e  nas espermatecas fecundadas
de Triatominae revelam a necessidade de estudos aprofundados dessas subunidades e sua relagao

na manutencdo e constituicdo dos espermatozoides nas espermatecas de R. neglectus.

Os finos filamentos do musculo estriado das espermatecas sdo controlados por
complexos de tropina, uma proteina ativada na presenca de calcio no tecido (QIU et al., 2003). O
musculo é extremamente suscetivel ao estresse fisioldgico dos organismos e necessita de multiplos
mecanismos para manter sua integridade, neste sentido a proteina MIp84B participa desse processo
de protecdo muscular assim como auxilia a ancoragem dos filamentos da actina para a preservagédo
e estruturacao do tecido muscular (CLARK; KADRMAS, 2013).

Para a perfeita contragdo muscular sdo necessarias outras proteinas metabdlicas que
liberam energia para as celulas musculares, como é o caso das V-ATPases, proteinas responsaveis
pela bomba de prétons e outras funcgdes biologicas. Essas proteinas em insetos possuem a fungéo
de energizar e acidificar as membranas plasmaticas ao fornecer moléculas de Na + /K+-ATPase
no transporte ativo secundario dos animais (KLEIN, 1992) e em érgdos como o intestino médio
de mariposas (JAGER et al., 1996).

As V-ATPases possuem duas subunidades principais com dominios citoplasmaticos
(F1) e de membrana (F0) que sdo divididas em varias outras subunidades (HARVEY; NELSON,
1992; RAMALHO-ORTIGAO et al., 2007). As subdivisdes possibilitam a associacio e
dissociacéo reversivel das subunidades F1 e FO da V-ATPase, o complexo FOF1 é formado por
varias subunidades e permitem a translocacédo de prétons abaixo de um gradiente eletroquimico
para realizar a sintese do ATP (NAKAMOTO; KETCHUM; AL-SHAWI, 1999). A qualidade do
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armazenamento dos espermatozoides nas espermatecas fecundadas sdo completamente
dependentes do pH alcalino, nessas condi¢des os espermatozoides sdo mantidos imoveis enquanto
que a mobilidade e ativacdo dos flagelos séo observadas por meio de alteragfes no pH e presenca
de substancias liberadas pela glandula espematecal (LENSKY; SCHINDLER, 1967).

A presenca de V-ATPases nas por¢des proximais e distais das espermatecas de
triatomineos por meio de técnicas de imunolocalizacdo das células epiteliais das espermatecas
indicam o controle do pH e acidificacdo do microambiente da luz espermatecal para a manutencgéo
dos espermatozoides inativos (NASCIMENTO et al., 2019b). O encontro de 4 subunidades da V-
ATPase no perfil proteico das espermatecas fecundadas de R. neglectus confirmam a relagéo dessa
proteina na forma como as espermatecas mantém os espermatozoides inativos e ativam quando

necessario para a fertilizacdo dos ovocitos por longo periodo de tempo.

Devido a essas proteinas estarem associadas a porcdo de estoque, local onde
provavelmente os espermatozoides sdo mantidos quiescentes, e a por¢do proximal, local onde os
espermatozoides provavelmente estdo ativos para fecundacdo dos ovocitos (NASCIMENTO et al.,
2019b), indicam que as células epiteliais das espermatecas possuem proteinas (V-ATPases)
responsaveis pela secrecdo de substancias necessarias para o correto armazenamento, nutricao e
viabilidade dos espermatozoides. Pode-se correlacionar a presencga da subunidade B encontrada
neste estudo com a pesquisa realizada por KOTWICA-ROLINSKA et al., 2013 que determinaram
a acidificacdo do lumen das células epiteliais do ducto deferente por meio da subunidade B fator

necessario para a ativacdo dos espermatozoides quiescentes.

Ao avaliar as alteracdes climaticas que as fémeas de Triatominae enfrentam durante
sua vida, principalmente mudancas de temperatura que podem refletir na viabilidade dos
espermatozoides no limen espermatecal, consegue-se compreender o encontro de proteinas de
choque térmico no perfil proteico deste estudo. Uma vez que as proteinas conhecidas como HSPs
(Proteinas de Choque Térmico) possuem funcdo termorreguladora, um mecanismo evolutivo de
extrema importancia para manter as funcdes metabdlicas intactas apos varia¢fes climéticas
bruscas e garantir o sucesso reprodutivo e a perpetuacdo da espécie. O encontro dessa proteina nas
espermatecas de R. neglectus auxiliam a compreensdo de como as espermatecas das fémeas

funcionam com variac¢des climaticas bruscas.

As HSPs sdo componentes centrais da rede celular das Chaperonas, uma classe
proteica extremamente conhecida e importante que auxilia as proteinas recém-formadas a
desempenharem sua funcdo apropriada no organismo, as chaperonas auxiliam 0s processos de

dobragem de proteinas nas células por associacdo transitéria das suas subunidades (MAYER;
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BUKAU, 2005), consideradas componentes centrais por desempenharem fungfes importantes na
relacdo proteina-proteina, dobramentos moleculares, estabilizacdo proteica e prevencdo de
agregacao irreversivel (HASANUZZAMAN et al., 2013). As HSPs possuem varias familias e
dentre as diversas divisdes familiares, as proteinas com baixo peso molecular possuem maior
expressao durante o estresse térmico (UJI et al., 2019). Além das funcdes termoreguladoras,
auxiliam no desenvolvimento da oogénese que indica fungbes nos processos proliferativos dos
diferentes estados germinativos (JAGLA et al., 2018; SPIESS et al., 2004).

Alguns estudos evidenciam que as HSPs estdo associadas aos dominios de ligacdo e
liberacdo de pequenos peptideos hidrofobicos de algumas proteinas e ainda possuem relagdo com
estado de ligacdo do ATP de baixa afinidade e o estado de ligacdo do ADP de alta afinidade. Além
disso, possuem relacdo com as funcdes da V-ATPase que sdo acompanhadas pelas chaperonas em
alguns processos metabolicos (MAYER; BUKAU, 2005).

As HSPs encontradas nas espermatecas fecundadas de R. neglectus possuem baixo
peso molecular e, portanto, podem estar relacionadas ao estresse térmico, uma vez que 0S
especimes foram mantidos em BOD com temperatura controlada a 27°C ou a presenca dessa
proteinas no perfil proteico é devido ao fato de estarem intrinsicamente relacionadas com a
espermateca auxiliando no processo reprodutivo dos triatomineos. Para responder esse
questionamento sdo necessarios estudos mais aprofundados da funcéo das HSPs e chaperonas nas

espermatecas de Triatominae.

Conclusédo

Os resultados obtidos fornecem elementos do perfil proteico das espermatecas de R.
neglectus. Além disso, contribui para a compreensdo de como as espermatecas mantém o0s
espermatozoides viaveis por varios meses. As proteinas encontradas e listadas neste estudo foram
consideradas importantissimas para manutencao das fungdes reprodutivas e bioldgicas das fémeas
de R. neglectus e acredita-se que por conseguinte dos Triatominae. Este estudo permitiu esclarecer
a funcéo de proteinas musculares e metabolicas, como a VV-ATPase, no epitélio das espermatecas,
proteinas que auxiliam a forma como esse 6rgdo nutre e mantém o0s espermatozoides por

determinados periodos de tempo, 0 que provavelmente contribui para a perpetuagéo das espécies.
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5. CONCLUSAO FINAL

O estudo dos caracteres morfoldgicos e citogenéticos de Rhodnius sp. resultaram na
descricdo de R. taquarussuensis sp.n. e posteriormente por meio de analises das divergéncias
genéticas e delimitagdes das espécies pelo estudo da variagdo de dois genes mitocondriais e quatro
nucleares, assim como cruzamentos interespecificos entre R. neglectus e R. taquarussuensis foi

demonstrado que R. taquarussuensis sp. n. trata-se de uma linhagem fenotipica de R. neglectus.

Ap0s a publicagdo de R. taquarussuensis sp. n como sinénimo junior de R. neglectus, foi
realizado o primeiro estudo do perfil proteico de espermatecas fecundadas de R. neglectus. As
proteinas encontradas nas possuem funcBes metabodlicas correlacionadas a forma como as
espermatecas mantém os espermatozoides viaveis e nutridos até a fecundacdo dos ovécitos estudo
que auxilia a compreensdo do processo metabdlico necessario para garantir a perpetuacdo das

espécies.
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7. APENDICE

Apéndice 1. Identificacdo das proteinas por meio do software ProteinScape (versédo 3.1, Bruker
Daltonics) e o algoritmo Mascot (v2.3, Matrix Science, UK) para R. neglectus.
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I Project Info

Name: Colaboracao Date: Apr 16, 2019
I sample Info & Protocols

Name: Ju_espermateca

Date: Nov 5, 2019

I Search Result Info

Search Result: lonTrap_allOrg 2019-11-11 12:01:51

Location: /Colaboracéo/Ju_espermateca/Ju_esp_051119.mgf

Search Method: lonTrap_allOrg Version: 15
Search Engine(s): Mascot, 2.3.02 Ident. Compound(s):  216/2717
Database(s): rneglectus, rneglectus_.fasta

Note:

Bruker
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I Results

Protein 1: putative myosin class ii heavy chain, partial [Rhodnius neglectus]

Accession: JAI53032.1 Score: 694.3
Database: rneglectus Seq. Coverage [%]: 194
MW [kDa] / pl: 159.2/5.8 No. of Peptides: 21
Bruker

ProteinScape 2019/11/11 15:27-0200
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10 20 320 410 50 &0 70 &80 a0 100
KSENFQKPKP FPRPGCQAAHF ATGHYAGYVWVS YNITGWLEKN FDPLNDTVVD QFEFGSNELL IEIFADHPGD SGAPDAGGGH GARKRTHGSAF LTVSALYKE(D
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MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1157 652.773 -114.22| -0.0746| 44.40 24.41 1 0.0 K.EQLNNLMTTLK.S 99-109 CID
1320 870.854 -132.36| -0.1153| 48.17| 37.78 0.0 K.VKPLLNVANVEEEMR.K 280-294 |CID
1322 686.322 -78.20, -0.0537| 48.23 27.31 0.0 R.KLEELVAQTQAALEKEEK.A 295-312 |CID
975 774.301 -103.33| -0.0800| 40.23| 29.78 0.0 K.TDLESQLLDTQER.L 357-369 |CID

977 774.284
161 679.809

-125.28| -0.0970| 40.29| 45.48
-139.33| -0.0947| 19.93| 39.66

0.0
0.0

K.TDLESQLLDTQER.L 357-369 |CID
K.KKLEQESAGLKK.D 385-396 |CID

1060 660.752 -104.75| -0.0692| 42.15| 38.83 0.0 K.DIEDLELSMQK.T 397-407 |CID
1662 944.854 -131.80| -0.1246| 56.70| 45.39 0.0 K.AKLEQTLDELEDSLER.E 469-484 |CID
1375 845.303 -129.54| -0.1095| 49.52| 36.12 0.0 K.LEQTLDELEDSLER.E 471-484 |CID
774 737.756 -126.07| -0.0930, 35.56| 50.25 0.0 R.IEELEEEVEAER.Q 559-570 |CID
308 564.17 -209.47| -0.1182| 24.11| 20.91 0.0 R.ASIDHLTNEK.A 677-686 |CID
991 644.319 -74.47) -0.0480 40.56 16.2 0.0 K.KLSIENSDLLR.Q 723-733 |CID
1069 580.219 -173.19| -0.1005| 42.34| 22.71 0.0 K.LSIENSDLLR.Q 724-733 |CID
851 787.805 -119.36| -0.0940, 37.32| 25.33 0.0 R.LAEAEETIESLNQK.V 841-854 |CID
1179 815.303 -143.66| -0.1171] 44.91| 45.54 0.0 R.LATEVEDLQLEVDR.A 865-878 |CID
1122 808.311 -147.83| -0.1195| 43.62| 29.07 0.0 K.LKVDDLAAELDASQK.E 902-916 |CID
1119 808.317 -140.41| -0.1135| 43.56| 32.21 0.0 K.LKVDDLAAELDASQK.E 902-916 |CID
1988 971.374 -127.07| -0.1234| 67.79| 56.89 0.0 K.NLADEVKDLLDQIGEGGR.N 948-965 |CID
1986 971.38 -120.89| -0.1174| 67.73| 79.18 0.0 K.NLADEVKDLLDQIGEGGR.N 948-965 |CID
1987 647.931 -107.59| -0.0697| 67.73| 36.89 0.0 K.NLADEVKDLLDQIGEGGR.N 948-965 |CID

852 732.282
1473 679.295
594 651.745
1940 793.679
1296 821.349

-100.98| -0.0740| 37.33| 17.04
-95.88| -0.0651 51.89| 19.24
-111.77| -0.0729| 31.19| 26.23
-91.44| -0.0726| 65.39| 19.95
-108.75| -0.0893| 47.67| 24.49

0.0
0.0
0.0
0.0
0.0

R.ALDSMQASLEAEAK.G 1037-1050 |CID
K.KLEADINELEIALDHANK.A 1061-1078 |CID
R.ANALGNELEESR.T 1122-1133 |CID
R.KLEGELQTLHADLDELLNEAK.N 1173-1193 |CID
R.QIEEAEEIAALNLAK.F 1325-1339 |CID

CEEARESREARECRNARE CRECRENRECRE CRE CRE CRECRE CRE CRECRECRE CRE CRE CRE CREANE CRE N
RliRr|Rr|Rr(Rr[RIMIMIMVIVIRP[R|IR|IRPIRPIRPIRP(RP|IRPIRLRININ|R|R
o|lr|lo|r|o|lr|rR|kP|kR|r|lo|lOo|O|r|Oo|l0|O|r|ojw|o|o|Nv|o O
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Protein 2: putative beta-tubulin [Rhodnius neglectus]
Accession: JAI56013.1 Score: 566.2
Database: rneglectus Seq. Coverage [%]: 45.8
MW [kDa] / pl: 50.2/4.8 No. of Peptides: 14
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MREIVHIQAG QCGNQIGRAKF WEIISDEHGI DPTGAYHGDS DLOLERINVY YNEASGGGKY VPRAILVDLE PGTMDSVRSG FPFGQIFRFDN FVFGQSGLGN
e =, — — ———— = 1 _.--e
(—— e r———
110 120 130 140 150 160 170 180 190 200
NWAKGHYTEG AELVDSVLDV VRKEAREGCDC LOGFQLTHSL GGGTGSGMGT LLISKIREEY PDRIMNTYSV VESPEWSDTV VEPYNATLSV HQLVENTDET
[ — — ——— | — e ———— |
[ == s =
210 220 230 240 250 260 270 280 290 300
YCIDNEALYD ICFRTLKLST PTYGDLWHLY SLTMSGVTTC LREFPGQLNAD LRKLAVNMVP FPRLHFFMPG FAPLTSRGSQ QYRALTVPEL TQOMFDAKNM
L = — = | [ ——  ———| =
310 320 330 340 350 360 370 380 390 400
MRACDPRHGR YLTVRAAIFRG RMSMKEVDEQ MLNIQNFNSS YFVEWIPNNV KTAVCDIPPR GLKMSATFIG NSTAIQELFK RISEQFTAMF RREKAFLHWYT
=== — — = (= — | | —— [— T T ) [r— ===
[ —————————— — —— |
410 420 430 440 450
GEGMDEMEFT EAESNMNDLYV SEYQQYQEAT ADEDAEFDEE QEQEIDEN
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
619 911.945| 2 -22.00, -0.0201| 31.84, 24.53 1 0.0/ 0 | R.EIVHIQAGQCGNQIGAK.F Carbamidomethyl: 10 3-19 CID
617 608.238| 3| -122.41| -0.0745| 31.78 22.81 1 0.0| 0 | R.EIVHIQAGQCGNQIGAK.F Carbamidomethyl: 10 3-19 CID
1476 1034.027( 3| -116.63| -0.1206/ 51.95 63.15 1 0.0/ 0 |K.FWEIISDEHGIDPTGAYHGDSDLQLER.I 20-46 CID
1733 933.327| 3| -134.60, -0.1256| 58.61 46.66 1 0.0 0 | R.SGPFGQIFRPDNFVFGQSGAGNNWAK.G 79-104 CID
1818 979.879| 2 -117.90, -0.1155| 61.18 98.84 1 0.0/ 0 |K.GHYTEGAELVDSVLDVVR.K 105-122 |CID
1740 696.291| 3| -104.50, -0.0728| 58.81 22.06 1 0.0| 1 |[K.GHYTEGAELVDSVLDVVRK.E 105-123 |CID
185 539.136| 2 -248.14| -0.1338| 20.71 21.64 1 0.0/ 1 |K.IREEYPDR.I 156-163 |CID
Bruker ProteinScape 2019/11/11 15:27-0200
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Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
850 668.278| 2| -111.45 -0.0745| 37.32| 29.72 1 0.0/ 0 | R.IMNTYSVVPSPK.V 164-175 |CID
1918 912.685| 3| -120.17| -0.1097| 64.47| 23.47 1 0.0| 0 |K.LSTPTYGDLNHLVSLTMSGVTTCLR.F Carbamidomethyl: 23 218-242 |CID
1775 810.811] 2| -136.15/ -0.1104| 59.86, 45.58 1 0.0 0 | R.LHFFMPGFAPLTSR.G 264-277 |CID
299 533.093| 2| -233.22| -0.1244| 23.91] 30.72 1 0.0| 0 |K.NMMAACDPR.H Carbamidomethyl: 6 299-307 |CID
1643 527.195| 2| -214.69, -0.1132| 56.11 30.66 1 0.0 0 |R.YLTVAAIFR.G 311-319 |CID
740 730.757| 2| -135.63| -0.0991| 34.72| 22.15 1 0.0/ 0 |K.EVDEQMLNIQNK.N 326-337 |CID
1810 929.36| 2| -123.07| -0.1144| 60.96) 33.41 2 0.0/ 0 | KIMSATFIGNSTAIQELFK.R 364-380 |CID
1804 929.356| 2| -127.38| -0.1184| 60.71] 59.46 2 0.0/ 0 | KIMSATFIGNSTAIQELFK.R 364-380 |CID
1312 615.235| 2| -110.19, -0.0678| 48.04, 47.57 1 0.0/ 0 | R.ISEQFTAMFR.R 382-391 |CID
Protein 3: putative actin muscle isoform x2 [Rhodnius neglectus]
Accession: JAI56021.1 Score: 503.9
Database: rneglectus Seq. Coverage [%]: 50.8
MW [kDa] / pl: 41.8/5.3 No. of Peptides: 12
Modification(s): Carbamidomethyl
10 20 30 40 50 &0 70 80 a0 100
MCDDDVAALYV VDNGSGMCKA GFRGDDAPRA VFPSIVGRPR HQGVMVGMGQ FKDSYVGDER() SKRGILTLKY PIEHGITITNW DDMEKIWHHT FYNELRVAFPE
e S ———— - = | [ . ——

110 120 130 140 150 160 170 180 190 200
EHPILLTEAFP LNPKANREKM TQIMFETFNT PAMYVATIQAV LSLYASGRTT GIVLDSGDGV SHTVPIYEGY ALFHATLRLD LAGRDLTDYL MKILTERGYS
e L e Ny B " = o

210 220 230 240 250 260 270 280 290 300
FTTTAEREIV RDIKEKLCYV ALDFEQEMAT AAASTSLEKS YELFDGOVIT IGNERFRCFE ALFQPSFLGM ESCGIHETVY NSIMKCDVDI RFDLYRNTVL
| [——— . =] L = — = = 1 [

]

310 320 330 340 350 360 370 380

SGOTTMYPGL ADEMQKEITR LAPSTIKIKI IAPPERKYSV WIGGSILASL STRQOMWISK QEYDESGPGL VHRKCF
p——_ —— = S ——— |

MS/MS Peptide Matches
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Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
270 488.569| 2| -324.89| -0.1588 23.07| 37.8 1 0.0/ 0 |K.AGFAGDDAPR.A 20-29 CID
1027 599.786| 2| -117.34) -0.0704| 41.38 17.15 1 0.0/ 0 | R.AVFPSIVGRPR.H 30-40 CID
120 677.691| 2| -183.40| -0.1243| 18.80, 32.39 1 0.0/ 1 | K.DSYVGDEAQSKR.G 52-63 CID
941 758.263| 2| -151.93] -0.1152| 39.39, 38.93 1 0.0/ 0 |K.IIWHHTFYNELR.V 86-96 CID
1219 984.435| 2| -110.37| -0.1087| 45.82| 52.05 1 0.0/ 0 |R.VAPEEHPILLTEAPLNPK.A 97-114 |CID
1616 1051.102| 3| -111.23| -0.1169| 55.46/ 81.49 1 0.0l 0 |R.TTGIVLDSGDGVSHTVPIYEGYALPHAILR.L 149-178 |CID
521 566.653| 2| -201.32| -0.1141| 29.42| 33.74 1 0.0/ 0 |R.GYSFTTTAER.E 198-207 |CID
1225 895.825| 2| -139.07| -0.1246| 45.97, 60.88 1 0.0 0 |K.SYELPDGQVITIGNER.F 240-255 |CID
1849 812.039| 4| -105.67| -0.0858| 62.03| 35.56 1 0.0/ 0 |R.CPEALFQPSFLGMESCGIHETVYNSIMK.C Carbamidomethyl: 1, 16 258-285 |CID
1393 1107.901| 2| -124.20| -0.1376| 49.98 52.28 2 0.0/ 0 |K.DLYANTVLSGGTTMYPGIADR.M 293-313 |CID
1391 | 1107.888| 2| -135.93| -0.1506| 49.91| 59.66 2 0.0/ 0 |K.DLYANTVLSGGTTMYPGIADR.M 293-313 |CID
853 572.225| 2| -191.53| -0.1096| 37.38 34.42 1 0.0| 0 |K.EITALAPSTIK.I 317-327 |CID
393 496.155| 3| -162.32| -0.0805 26.32| 19.87 1 0.0/ 0 | K.QEYDESGPGIVHR.K 361-373 |CID
Protein 4: putative tubulin beta chain, partial [Rhodnius neglectus]

Accession: JAI54754.1 Score: 367.7

Database: rneglectus Seq. Coverage [%]: 313

MW [kDa] / pl: 48.214.7 No. of Peptides: 10

Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 80 a0 100
FWEITSDEHG IDATGAYHGD SDLOLERTHNYV YYNEASGGEY VPRATLVDLE PGTMDSVRSG PFGQIFRODN FVFGDSGAGN NWAKGHYTEG AELVDSVLDW
[————
110 120 130 140 150 160 170 180 1490 200
IRKEARGCDC LOGFQLTHSL GGGTGSGMGT LLISKIREEY PDRIMHNTYSY VEPSPEVSDTYV VEPYNATLSY HQLVENTDET YCIDNEALYD ICFRTLELST
— F==—_—_- - - — | —
210 220 230 240 250 260 270 280 290 300
PTYGDLNHLY SLTMSGVTTC LRERFPGQLNAD LRELAVNMVE FPRLHFFMPG FAPLTSRGSO OYRALTVPEL TEOMFDARKMNM MAARCDPREHGR YLTVAATFRG
= — r—m| [ — — ——— — ———— [—— = e
310 320 330 340 350 360 370 380 3490 400
FMSMEEVDEQ MLNIQNENSS YFVEWIPNNYV KTAVCDIPPR GLEMSATFIG HNSTATIQELFE RISEQFTAMF ERREAFLHWYT GEGMDEMEFT EAESHNMNDLY
| ——— [— = | == == _ — m—
[ — T ]
410 420 430
SEYQQYQEAT ADEEAEFDEE QEQEIDEN
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1927 986.883| 2| -120.93| -0.1194| 64.87| 56.71 1 0.0[ 0 |K.GHYTEGAELVDSVLDVIR.K 85-102 CID
185 539.136| 2| -248.14| -0.1338| 20.71 21.64 1 0.0/ 1 |K.IREEYPDR.I 136-143 |CID
850 668.278| 2 | -111.45| -0.0745 37.32] 29.72 1 0.0/ 0 | R.IMNTYSVVPSPK.V 144-155 |CID
1918 912.685| 3| -120.17| -0.1097| 64.47 23.47 1 0.0/ 0 |K.LSTPTYGDLNHLVSLTMSGVTTCLR.F Carbamidomethyl: 23 198-222 |CID
1775 810.811| 2| -136.15] -0.1104| 59.86| 45.58 1 0.0/ 0 | R.LHFFMPGFAPLTSR.G 244-257 |CID
299 533.093| 2| -233.22| -0.1244| 23.91 30.72 1 0.0/ 0 |K.NMMAACDPR.H Carbamidomethyl: 6 279-287 |CID
1643 527.195| 2| -214.69| -0.1132| 56.11] 30.66 1 0.0| 0 |R.YLTVAAIFR.G 291-299 |CID
740 730.757| 2| -135.63| -0.0991| 34.72| 22.15 1 0.0| 0 |K.EVDEQMLNIQNK.N 306-317 |CID
1810 929.36| 2| -123.07| -0.1144| 60.96| 33.41 2 0.0| 0 | K.MSATFIGNSTAIQELFK.R 344-360 |CID
1804 929.356| 2| -127.38| -0.1184| 60.71 59.46 2 0.0/ 0 | KIMSATFIGNSTAIQELFK.R 344-360 |CID
1312 615.235| 2 -110.19, -0.0678| 48.04, 47.57 1 0.0/ 0 |R.ISEQFTAMFR.R 362-371 |CID
Bruker ProteinScape 2019/11/11 15:27-0200
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Protein 5: putative vacuolar h+-atpase v1 sector subunit b [Rhodnius neglectus]
Accession: JAI55832.1 Score: 352.5
Database: rneglectus Seq. Coverage [%]: 21.8
MW [kDa] / pl: 55.0/5.2 No. of Peptides: 8
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MAVSAEQARK EHVLAVSREDF VSQPRLTYKT VSGVNGPLVI LDEVKFPKFL EIVQLRELSDG STRSGOVLEV SGSKAVVQVE EGTSGIDAKN TLCEFTGDIL
| — ] T T T e e s
110 120 130 140 150 160 170 180 190 200
RTEVSEDMLG RVFNGSGKPI DKGPPILAED YLDIQGQPIN PWSRIYPEEM IQTGISATDV MNSIARGQOKI PIFSAAGLPH NEIRAQICRD AGLVKLEPGKS
L]
210 220 230 240 250 260 270 280 290 300
VLDDSEDNFA IVFARMGVNM ETARFFKQDF EENGSMENVC LFLNLANDPT IERIITPRLA LTAREFLAYQ CEKHVLVILT DMSSYAELLR EVSALREEVE
T = e e
310 320 330 340 350 360 370 380 390 400
GRRGFPGYMY TDLATIVERA GEVEGENGSI TQIPILTMPFN DDITHPIFDL TGYITEGQIY VDROLHNRQI YPPVNVLPSL SRLMKSATIGE GMTREKDHSDV
L e o e |
410 420 430 440 450 460 470 480 490 500
SNQLYRCYAT GFDVQAMKAYV VGEEALTPDD LLYLEFLTKF EFNFISQGTY ENRTVFESLD IGWOLLRIFP KEMLKRIPAS TLAEFYPRDS HRHTQAK
= =—==—=——c"1
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1079 488.139| 2| -298.46| -0.1457| 42.54| 21.94 1 0.0| 0 |K.FAEIVQLR.L 49-56 CID
344 546.178| 2 709.84| 0.3874| 25.09] 18.91 1 0.0[ 0 |R.SGQVLEVSGSK.A 64-74 CID
1047 760.803| 2 -129.30, -0.0984| 41.82| 46.13 1 0.0 0 |K.AVVQVFEGTSGIDAK.N 75-89 CID
1431 719.76| 2| -129.73| -0.0934, 50.89| 29.06 1 0.0| 0 |K.NTLCEFTGDILR.T Carbamidomethyl: 4 90-101 CID
1514 864.32| 2 -135.67| -0.1173| 52.92| 21.96 1 0.0/ O [R.LALTAAEFLAYQCEK.H Carbamidomethyl: 13 259-273 |CID
1832 959.397| 2| -116.49| -0.1118 61.63| 89.99 1 0.0| 0 |K.HVLVILTDMSSYAEALR.E 274-290 |CID
1716 948.861| 2 -89.01| -0.0845| 58.09, 66.03 1 0.0| 0 |R.GFPGYMYTDLATIYER.A 304-319 |CID
1979 838.877| 2 -91.73| -0.0770| 67.45 58.43 1 0.0/ 0 |R.TVFESLDIGWQLLR.I 454-467 |CID
Bruker
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Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
Protein 6: putative adaptor protein enigma, partial [Rhodnius neglectus]
Accession: JAI54047.1 Score: 319.3
Database: rneglectus Seq. Coverage [%]: 24.1
MW [kDa] / pl: 57.217.4 No. of Peptides: 10
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
KTCNSCHCPR ESHDVYHEEW VNVRERLGIG QEGDEWGAKD KSTS(QGFSWS PPGLPSYKVE QYFKCLPADK VPKLGSPGEK YREKQLMVQL PRODLALAYC
110 120 130 140 150 160 170 180 190 200
RHVDESQHTS YDDFITARNE IALDIAVAKE ATARANCPEC GLAVNAGDVA VLAPKFGDKV LWHPGCFICA ECKQLLVDLT YCVHDDCLYC ERHYAEQLKE
210 220 230 240 250 260 270 280 290 300
RCOSACDELIF SGEYTHAMSK DWHTGHFCCW QCDESLTGQR YVLRDDHEYC IKCYESVFAN TCDECNKTIG IDSKDLSYKD KHWHERCFFC NECREVSLVDE
[ — [———— — — ——— =]
310 320 330 340 350 360 370 380 390 400
QFGSKADKIY CONCYDAQFAR SRCDGCGOIF RAGTEFEMEYK TROWHEQCFC CCVCKTPIGT KSFIPREQEI YCATCYEEKF ATRCVECNKI ITSGOVTYEN
==—=xl [ —— S| [—— = — _
[ ——— — — — — ————
410 420 430 440 450 460 470 480 490 500
EPWHRECFTC TNCNTSLAGQ RFTSREEKFY CADCFGELFA FKFRCTACCKPI TGIGGTRFIS FEDRHWHNDC FICASCKSSL VGRGFITDAE DILCTECLKQ

[E—— S . —— — __ ]

| ———__ __ __~— __ |

510
K1LM
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

680 789.812| 2 -99.13| -0.0783| 33.38 20.89 1 0.0| 1 |R.YVLRDDHPYCIK.C Carbamidomethyl: 10 241-252 |CID

865 768.204| 2| -149.66| -0.1150 37.63 34.3 1 0.0| 0 | K.HWHEACFFCNK.C Carbamidomethyl: 6, 9 282-292 |CID

633 604.276| 2| -102.09| -0.0617| 32.17| 30.56 1 0.0/ 1 | R.VSLVDKQFGSK.A 295-305 |[CID
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Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
647 862.736| 2| -145.35] -0.1254| 32.48| 23.99 2 0.0| 0 |K.IYCGNCYDAQFASR.C Carbamidomethyl: 3, 6 309-322 |CID
638 862.74| 2| -140.71] -0.1214 32.29| 49.96 2 0.0| 0 |K.IYCGNCYDAQFASR.C Carbamidomethyl: 3, 6 309-322 |CID
510 556.622| 2 | -201.58 -0.1122| 29.11| 17.27 1 0.0| 0 |R.CDGCGQIFR.A Carbamidomethyl: 1, 4 323-331 |CID
460 519.677| 2| -227.27| -0.1181 27.95] 28.61 1 0.0[ 0 |K.ITSGGVTYK.N 390-399 |CID
1298 982.323| 2| -110.82| -0.1089| 47.72| 45.61 1 0.0| 0 |R.EEKPYCADCFGELFAK.R Carbamidomethyl: 6, 9 426-441 |CID
1301 655.226| 3 -98.18| -0.0643| 47.79| 15.99 1 0.0[ 0 | R.EEKPYCADCFGELFAK.R Carbamidomethyl: 6, 9 426-441 |CID
447 826.269| 2 | -145.55 -0.1203| 27.62| 39.57 1 0.0| 0 |R.CTACCKPITGIGGTR.F Carbamidomethyl: 1, 4, 5 443-457 |CID
856 457.038| 2| -407.55| -0.1863| 37.44 16.36 1 0.0[ 0 | R.FISFEDR.H 458-464 |CID
1596 921.795| 2| -131.31| -0.1211| 54.94| 36.12 1 0.0| 0 |R.GFITDAEDILCTECAK.Q Carbamidomethyl: 11, 14 484-499 |CID
Protein 7: putative aminopeptidase, partial [Rhodnius neglectus]

Accession: JAI54404.1 Score: 290.0

Database: rneglectus Seq. Coverage [%]: 26.4

MW [kDa] / pl: 53.2/8.6 No. of Peptides: 10

Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 80 a0 100
GYDGLVFISH GTEENGIPQE IFNLIKEAES IDNNIHEDGA VLETNLPAKR LIYSPTGALN SDIHDVEHFS EAAKKGVLRA LESGVKTPLL VLVSHEFFPK
| E—— . E—— . ] — — — — — —
L E— .,
110 120 130 140 150 160 170 180 1490 200
COQLVTLLGAL EALYVNIQYR EDRPEKSPEV EKIGVWNGDS QDLNKLIDLA FKALECGRYVA RDVGGADPER MCAPEVEEYV RSAFPAGCGY KLEVIKDEEA
210 220 230 240 250 260 270 280 290 300
LEEGYPLFCA VNRAASVIDR HEGRVIYLTY EGSSVEETLF IVGKGVTYDT GGADIFAGGT MAGMSRDECG AAAVAGFMEY LSILEKPAHLE VVGAMSMVEN
| === _=——— | {— = [ —— = —
e e T
310 320 330 340 350 360 370 380 390 400
SVGENAYVSD EMIMSRSGRR VEVGNTDAEG RMIMADVLCH AFKELALNSVN PHLMTIATLT GHARHRTVGDG YTIGLDNGEA EREVD KAGDETIGDML
e e — = F——— — T = ! == 1
410 420 430 440 450 460 470 480 490 500
EISVIRREDY AFHKGEVEGE DIVOQCTHRSI SQASRGHQAL GAFLVLASGL DEHGLDSNEF VRYTHLDIAA SSGHVPENAT GAPVLALANE YLL
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1118 935.873| 2 -121.28, -0.1135| 43.51 32.75 1 0.0 0 |R.LIYSPTGALNSDIHDVR.H 51-67 CID
1365 606.828| 2 -58.57| -0.0355| 49.27 25.3 1 0.0/ 0 |K.TPLLVLVSNEK.F 87-97 CID
1540 792.877| 2 -119.32| -0.0946| 53.57, 19.01 1 0.0 1 |K.TPLLVLVSNEKFPK.C 87-100 CID
956 679.779| 2| -124.65 -0.0847| 39.72| 29.54 2 0.0| 0 |R.VIYLTYEGSSVK.E 225-236 |CID
957 679.786| 2 -114.35/ -0.0777| 39.77) 32.45 2 0.0/ 0 |R.VIYLTYEGSSVK.E 225-236 |CID
411 598.72| 2| -122.44| -0.0733| 26.72| 23.22 1 0.0 0 |K.GVTYDTGGADIK.A 245-256 |CID
1028 609.843| 2 -93.89, -0.0573| 41.39) 19.74 1 0.0/ 0 |K.VLSILKPAHLK.V 280-290 |CID
1143 644.747| 2| -104.16/ -0.0672| 44.08 29.37 1 0.0/ 0 |R.MIMADVLCHAK.E Carbamidomethyl: 8 332-342 |CID
1474 832.687| 3 -107.09, -0.0892| 51.94, 22.09 1 0.0/ 0 | K.ELALNSVNPHLMTIATLTGHAHR.T 343-365 |CID
844 803.318| 2 -98.33| -0.0790| 37.20, 31.56 1 0.0/ 0 |[R.TVGDGYTIGLDNGPAR.K 366-381 |CID
395 802.771| 2| -146.33] -0.1175| 26.33] 54.48 1 0.0/ 1 |K.GKVEGEDIVQCTNR.S Carbamidomethyl: 11 415-428 |CID
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Protein 8: putative troponin t skeletal muscle [Rhodnius neglectus]
Accession: JAI55302.1 Score: 276.6
Database: rneglectus Seq. Coverage [%]: 27.2
MW [kDa] / pl: 453/5.0 No. of Peptides: 10
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MSDEEEYSES EEETQPEFEP QKKTERRQSE FKADGDPEFVE RQEAKTSALD EQLKEVIAEW RKQRAREEED LKRLKEKQSK RKVMRAEEEK RLAEKKKQEE
110 120 130 140 150 160 170 180 190 200
EREVREVEEK KQRDIEEKRR RLEELAEFKRD) AMMQALFDQS KSKGENFTIS FHODTGINME SLOLERNKTE EQLEEEKRIS LSIRIKPLNI DNLSLDKLKS
.
210 220 230 240 250 260 270 280 290 300
FALELWDCIV KLETEKYDLE ERQKRQDYDL KELKERQKQQ LRHKALKKGL DPERLTGKYP PKIQVASKYE RREVDTRSYDD KRKKLFEGGFL QQNFDSIEKN
——— s I — = [ ——— = | —=_=—== _—"= |
| ——— ——— ]
310 320 330 340 350 360 370 380
WAEKSDQFGS RPQAKLPKWF GERPGHFWDA PDSPEEEEVK PADEDVEFVY VEEEVEEEVE EEEEEEELAEE EEEEEEEEE
[r——— — |
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1668 651.266| 3 -98.54| -0.0642| 56.83| 24.21 1 0.0| 1 |K.TSALDEQLKEYIAEWR.K 46-61 CID
27 437.518| 2 -495.90, -0.2171| 14.59 15.47 1 0.0/ 1 |R.RLEEAEK.K 121-127 |CID
606 839.258| 2 -186.88, -0.1569| 31.52| 46.91 1 0.0 1 |K.KQDTGINMSSAQLER.N 152-166 |CID
62 645.287| 2 -79.69| -0.0514| 16.57 23.2 1 0.0 2 |K.TKEQLEEEKR.I 169-178 |CID
1590 623.772| 2 -90.81| -0.0566| 54.81 30.57 1 0.0/ 0 [K.ALELWDCIVK.L Carbamidomethyl: 7 202-211 | CID
509 712.773| 2| -106.36| -0.0758 29.11| 37.24 1 0.0| 1 |K.LETEKYDLEER.Q 212-222 |CID
756 500.574| 2 -389.63| -0.1951| 35.06| 18.42 1 0.0/ 0 |[K.GLDPEALTGK.Y 249-258 |CID
1080 640.772| 2 -98.81| -0.0633| 42.59 37.94 1 0.0/ 0 |K.LFEGGFLQQNK.D 284-294 |CID
1099 926.872| 2| -111.78 -0.1036| 43.05 27.26 1 0.0/ 1 |K.LFEGGFLQQNKDSIEK.N 284-299 |CID
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Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
566 488.591| 2 -332.69| -0.1626/ 30.60/ 15.35 1 0.0/ 0 |KWFGERPGK.K 319-326 |CID
Protein 9: putative fOf1-type atp synthase beta subunit [Rhodnius neglectus]
Accession: JAI53274.1 Score: 273.9
Database: rneglectus Seq. Coverage [%]: 21.8
MW [kDa] / pl: 43.1/5.1 No. of Peptides: 6
10 20 30 40 50 60 70 80 an 100
MLTATIGRAAS GALKLGKSAT NPQLLONEAL RTAGALSATS YATAPQTHKGK GAPGFVVAVI GAVVDVQFDD NLPPILNALE VQNRKPRLVL EVAQHLGENT
| =
110 120 130 140 150 160 170 180 190 200
VATIAMDGTE GLVRGQDVFD TGFPIRIPVG AETLGRIINV IGEPIDERGE INTDKYSSIH ADAPEFVEMS VEQEILVTGI KVVDLLAPYA KGGKIGLFGG
| —— ]
210 220 230 240 250 260 270 280 290 300
ACGVGKTVLIM ELINNVAKAH GGYSVFAGVG ERTREGNDLY HEMIESGVIS LFDKTSEVAL VYGOMNEPPG ARARRVALTGL TVAEYFRDOE GQDVLLFIDN
J—— = — e =
310 320 330 340 350 360 370 380 390 400
IFRFTQAGSE VSALLGRIPS AVGYQPTLAT DMGTMQERIT TTRHGSITSV QAIYVPADDL TDPAPATTFA HLDATTVLSR AIAELGIYPA VDPLDSTSRI
[ ——— — =———— | | —— . I~ |
410
MDENIIGA
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1198 839.367| 2 -120.03| -0.1008| 45.33| 66.63 1 0.0/ 0 |R.LVLEVAQHLGENTVR.T 88-102 CID
879 631.763| 2 -96.70| -0.0611| 37.95 25.4 1 0.0/ 0 |R.TIAMDGTEGLVR.G 103-114 |CID
1997 729.365| 2 -80.12| -0.0584| 68.05 54.62 1 0.0 0 [K.TVLIMELINNVAK.A 206-218 |CID
2092 641.244| 3 -128.88| -0.0827| 75.26| 22.51 1 0.0/ 0 |R.DQEGQDVLLFIDNIFR.F 288-303 |CID
1254 718.303| 2| -108.05/ -0.0776| 46.60 65.95 1 0.0l 0 |R.FTQAGSEVSALLGR.I 304-317 |CID
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Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1564 994.401| 2| -120.05| -0.1194| 54.17, 38.79 1 0.0/ 0 |R.AIAELGIYPAVDPLDSTSRL.I 381-399 |CID
Protein 10: putative tubulin alpha-1 chain-like protein, partial [Rhodnius neglectus]
Accession: JAI56007.1 Score: 266.2
Database: rneglectus Seq. Coverage [%]: 20.3
MW [kDa] / pl: 50.0/5.0 No. of Peptides: 6
Modification(s): Carbamidomethyl
10 20 30 40 50 [T 70 80 80 100
RECISIHVG) AGVQIGNACW ELYCLEHGIQ PDGOMPSDKT VGGGDDSFNT FFSETGAGKH VPRAVFVDLE PTVVDEVRTG TYRQLFHPEQ LITGKEDARN
110 120 130 140 150 160 170 180 180 200
NYRRGHYTIG KEIVDLVLDR IRKLAYQCTG LOGFLIFHSF GGGTGSGFTS LLMERLSVDF GHKKSKLEFAT YPAPQWVSTAV VEPYNSILTT HTTLEHSDCA
210 220 230 240 250 260 270 280 280 300
FMVDNEATYD ICRRNLDIER PTYTNLNRLI GQIVSSITAS LEFDGALNVD LTEFQTHNLVE YPRIHFPLVT YAFVISAEKA YHEQLSVMEI TNACFEPANQ
e ——— S S —— .  ———r——
[E——— " — — ——————
[— ———"— — —__——
310 320 330 340 350 360 370 380 390 400
MVKCDPEHGK YMACCMLYRG DVVEKDVNAR IATIKTKRTI QFVDWCPTGF KVGINYQPPT VVPGGDLAKY QRAVCMLSNT TAIAEAWARL DHKFDLMYRAK
[—  —— =] | E—— = —
| EEE——— S e——— | —
410 420 430 440 450
RAFVHWYVGE GMEEGEFSEA REDLAALEKD YEEVGMDSVE GEADPQEEY
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1932 729.359| 2 -108.22| -0.0789| 65.02| 68.11 1 0.0/ 0 |R.LIGQIVSSITASLR.F 229-242 |CID
1936 486.575/ 3| -108.34| -0.0527| 65.13| 16.16 1 0.0| 0 |R.LIGQIVSSITASLR.F 229-242 |CID
1809 1204.961| 2 -121.89) -0.1469| 60.91 50.17 1 0.0/ 0 | R.FDGALNVDLTEFQTNLVPYPR.I 243-263 |CID
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Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1634 892.88| 2 -135.39| -0.1209| 55.91 23.2 3 0.0/ 0 |R.IHFPLVTYAPVISAEK.A 264-279 |CID
1611 892.883| 2| -132.03] -0.1179| 55.33 26.3 3 0.0| 0 |R.IHFPLVTYAPVISAEK.A 264-279 |CID
1631 892.881| 2 -134.27) -0.1199| 55.85 45.93 3 0.0/ 0 |R.IHFPLVTYAPVISAEK.A 264-279 |CID
723 508.182| 2| -217.90, -0.1108| 34.33| 28.53 1 0.0| 0 | K.DVNAAIATIK.T 326-335 |CID
1578 799.795| 2 -115.30, -0.0922| 54.54, 44.59 2 0.0/ 0 |R.TIQFVDWCPTGFK.V Carbamidomethyl: 8 339-351 |CID
1570 799.792| 2| -119.05/ -0.0952| 54.35  45.2 2 0.0| 0 |R.TIQFVDWCPTGFK.V Carbamidomethyl: 8 339-351 |CID
1598 932.827| 2 -138.11) -0.1288| 55.00 22.69 2 0.0/ 0 |R.AVCMLSNTTAIAEAWAR.L Carbamidomethyl: 3 373-389 |CID
1604 932.822| 2| -143.46| -0.1338| 55.14| 28.26 2 0.0| 0 [R.AVCMLSNTTAIAEAWAR.L Carbamidomethyl: 3 373-389 |CID

Protein 11: putative vacuolar h+-atpase v1 sector subunit a [Rhodnius neglectus]

Accession: JAI55216.1 Score: 248.0
Database: rneglectus Seq. Coverage [%]: 27.1
MW [kDa] / pl: 67.7/5.2 No. of Peptides: 10
Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 820 a0 100
MALPRTKDEE TESNFGYVFA VSGPVVTAEK MSGSAMYELV RVGYFELVGE TIIRLEGDMAT TIQVYEDTSGY TWVGDPVLRTG FPLSVELGPG ILGSIFDGIO
j—— = — | I = = —_—

110 120 130 140 150 160 170 180 190 200
RPLEDINELS NSIYTPRGVN TIPALSRTATW DFVPSNIKIG SHITGGDLYG WVVHENSLVEH FMILPPREGEG TVTYIAAPGT YTVDDVVLET EFDGERTEVE
p— | = —  — = ——_ |

210 220 230 240 250 260 270 280 290 300
MLOVWEVEQEP RPCTERKLPAN YPLLTGQRVL DALFPCVQGE TTATPGAFGC GHTVISQALS EKEYSNSDVIIY VGCGERGNEM SEVLRDFPEL SVEIEGVTES
" | I — .

310 320 330 340 350 360 370 380 390 400
TMFRTALVAN TSHNMEVARRE ASTYTGITLS EYFRDMGYNYV SMMADSTSREW AEALRETSGR LAEMPADSGY PAYLGARLAS FYERAGRVEC LGNPFEREGSV

| = —__ |

410 420 430 440 450 460 470 480 490 500
SIVGAVSPPG GDFSDPVTSA TLGIVOVEFWG LDERKLAQRKH FPSINWLISY SEYMRALDDF YDENFPEFVE LRTEVEEILD EEEDLSEIV] LVGHASLAES

| —— e  —— L = = —]

510 520 530 540 550 560 570 580 590 600

DEITLETAKL. LEDDFLOONS YSPYDRFCPF YRTVGMLENM ISFYDAARHAR VESTAQSEVE ITWAVIKESM GNILYOQMSSM FKFEDPVEDGE SKIRADFEQL
jr——_ = == | | e——

610 620
HEDIQQAFEN LED
[ ———

MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1895 697.838| 2 -71.00, -0.0496| 63.66| 35.58 1 0.0| 0 |R.VGYFELVGEIIR.L 42-53 CID
1993 898.085| 3| -111.03] -0.0997| 67.92 33.44 1 0.0 0 | R.TGKPLSVELGPGILGSIFDGIQRPLK.D 79-104 CID
1155 732.303| 3 -114.27) -0.0837| 44.34) 20.55 1 0.0/ 0 |K.IGSHITGGDLYGVVHENSLVK.H 139-159 |[CID
1354 514.626| 2| -316.89) -0.1631| 49.02 18.44 1 0.0| 0 |KIMLQVWPVR.Q 201-208 |CID
1697 812.985| 3 301.63| 0.2451| 57.56| 20.54 1 0.0[ 0 | R.VLDALFPCVQGGTTAIPGAFGCGK.T Carbamidomethyl: 8, 22 229-252 |CID
754 758.298| 2| -135.85 -0.1030| 35.04, 27.35 1 0.0 0 | R.TALVANTSNMPVAAR.E 305-319 |CID
1710 796.331| 2 -107.99, -0.0860| 57.95 15.18 1 0.0| 0 |K.HFPSINWLISYSK.Y 440-452 |CID
1886 766.678| 3 -97.57| -0.0748| 63.34) 24.62 1 0.0| 1 |K.VKEILQEEEDLSEIVQLVGK.A 475-494 | CID
114 643.254| 2| -106.90| -0.0688 18.62| 35.31 1 0.0/ 0 |R.HAVESTAQSEVK.I 549-560 |CID
1426 923.823| 2| -126.16] -0.1166| 50.76/ 17.01 1 0.0/ 0 | R.ADFEQLHEDIQQAFR.N 595-609 |CID
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Protein 12: putative actin regulatory gelsolin/villin family [Rhodnius neglectus]

Accession: JAI53691.1 Score: 208.6
Database: rneglectus Seq. Coverage [%]: 32.7
MW [kDa] / pl: 38.7/4.9 No. of Peptides: 9
10 20 30 40 50 60 T0 80 g0 100
MVMHQNFRGE GQSSGVEVWR IENLEPVPLP KSDYGKFHEG DSYILLSTHG SGSKVWDIHF WLGKSTSQDE AGRRATFAVE LDDALGGNEV (QHREVQEHES
| — —=_=-=—__ 1 [ ——— . i e — — Fpr— 1

110 120 130 140 150 160 170 180 190 200

EQFLOQYFPSG IRYLPGGVAS OFFHAEINAP CGEFKLYQVEG RRNVRVTMVE VDVKSLNNGD CFILEAGSDI YVWVGSQAKG TERLKATNAR NLIRDQDHNG
e T I . [ — | [— = — |

210 220 230 240 250 260 270 280 290 300

RATITIVDSS SSDEEVCSFF TSLGSGSPSE VADSSASEDD (QEFENEQNAT VALYKVSDAS GHKLISEKLSE KPLS(QSMLKS EDCFILDTVN SGIYVWVGRT
| — ]
310 320 330 340 350

STTQERIESL FRGOTFLEEK NYPAWTQIFR IVEAGEFITAF KEYFDDWRD

MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1101 624.792| 2| -114.50, -0.0715| 43.11 38.34 1 0.0| 0 | R.IENLEPVPLPK.S 21-31 CID
1040 755.315| 2 -89.80[ -0.0678| 41.69| 26.55 1 0.0| 0 |K.FHEGDSYILLSTK.G 37-49 CID
1709 650.798| 2 -72.97| -0.0475| 57.95| 15.65 1 0.0[ 0 |K.VWDIHFWLGK.S 55-64 CID
1887 980.358| 3| -120.19| -0.1178 63.39] 25.71 1 0.0 0 |K.STSQDEAGAAAIFAVELDDALGGNPVQHR.E 65-93 CID
881 548.18| 2| -210.29| -0.1153| 38.00| 15.69 1 0.0/ 0 |R.YLPGGVASGFK.H 113-123 |CID
170 533.143| 2| -237.80| -0.1268| 20.25] 17.29 1 0.0/ 0 |K.HAEINAPGEK.K 124-133 |CID
775 510.102| 2 -340.44) -0.1737| 35.57, 18.03 1 0.0/ 0 |R.VTMVEVDVK.S 146-154 |CID
917 478.151| 2| -286.04| -0.1368| 38.82| 32.74 1 0.0| 0 | K.AINAANLIR.D 186-194 |CID
768 680.813| 2 -96.74| -0.0659| 35.38| 18.62 1 0.0| 0 |K.LSEKPLSQSMLK.S 268-279 |CID
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Protein 13: putative myosin regulatory light chain 2-like protein [Rhodnius neglectus]

Accession: JAI56019.1 Score: 203.9
Database: rneglectus Seq. Coverage [%]: 46.6
MW [kDa] / pl: 22.3/4.9 No. of Peptides: 6
10 20 30 40 50 60 T0 80 g0 100
MADKEKFKKK KVKEEKEEAP QAARPRPAPEP EPAPRARPRK RPSSKSSKKA KRSGSSVFSM FTEFQVAEFK EGFSLMDKDK DGILGHKEDLR ATWDOVGHLY

P——— | E— R = _ ]
| —— e —
| — e — ==

110 120 130 140 150 160 170 180 130 200
TDRELDDMLG EAPGEVNFTQ LLTLFAQRMS GGSDEFDDVIR TAFFAFDFEEG LINGEDLEKHA LLTWGDFEEFTE FKFEVNDAFDAM DIDNQGMIDT EALIQMLIGG
210
AEDE
MS/MS Peptide Matches
Cmpd.|m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
487 945.354| 3| -144.41 -0.1365 28.54 29.42 1 0.0| 2 |K.VKEEKEEAPAAAPAPAPEPEPAPAAAPAK.R 12-40 CID
1978 1014.354| 2 -118.87, -0.1206| 67.38 57.35 2 0.0 0 | R.SGSSVFSMFTEFQVAEFK.E 53-70 CID
1980 | 1014.351 2| -121.83 -0.1236| 67.45 64.98 2 0.0| 0 | R.SGSSVFSMFTEFQVAEFK.E 53-70 CID
1981 676.95| 3 440.18| 0.2978| 67.46| 24.13 1 0.0| 0 |R.SGSSVFSMFTEFQVAEFK.E 53-70 CID
1094 876.838| 2| -122.55 -0.1075 42.98 15.48 1 0.0| 2 | K.EGFSLMDKDKDGILGK.E 71-86 CID
423 452.618| 2| -246.93 -0.1118| 27.03 17.81 1 0.0| 0 | R ATWDQVGK.L 91-98 CID
455 624.707| 2| -116.66| -0.0729| 27.82| 30.43 1 0.0| 0 |[R.MSGGSDPDDVIR.T 129-140 |CID
1082 708.809| 2| -107.70, -0.0763| 42.66| 45.73 1 0.0| 1 |K.HALLTWGDKFTK.K 159-170 |CID
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Protein 14: putative small heat shock protein [Rhodnius neglectus]

Accession: JAI53477.1 Score: 192.4
Database: rneglectus Seq. Coverage [%]: 42.5
MW [kDa] / pl: 21.4/6.0 No. of Peptides: 5
10 20 30 40 50 60 T0 80 g0 100
MSLLPILFND VWDDYRREFFR GDIYDONFGM GLLNEEIQRL FDALLAVPLRE SRYFRPWRSL SVEDSGVSLAL HSDRSEFRVN LDVQQFKFEE LNVKIADGFI
E— T | — — . = p——— T
- 1
110 120 130 140 150 160 170 180 190
VVNGKHEERT DQHGYISRQF TREVEVEEEV DTHAFVSHLS SDGVLSIFAP KKTIKDGVDR VIPITQTNTP ATIKKTDEKVI EVSHQE
 — = R [r=—m—— . _ |
= —— 1

MS/MS Peptide Matches

Cmpd.|m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1140 583.788| 2| -134.32| -0.0784| 44.02 43.66 1 0.0 1 |R.AKDALLAVPLR.S 40-50 CID
718 829.801| 2| -122.48 -0.1016| 34.21 56.96 1 0.0/ 0 | R.SLSVEDSGVSALHSDR.S 59-74 CID
1204 950.408| 2| -109.80, -0.1044| 4550 17.71 2 0.0/ 0 |R.VNLDVQQFKPEELNVK.I 79-94 CID
1194 950.4| 2| -118.22| -0.1124| 45.25 38.47 2 0.0/ 0 | R.VNLDVQQFKPEELNVK.I 79-94 CID
1958 1009.381| 3| -134.47, -0.1358| 66.32| 15.64 2 0.0[ 1 |R.YKVPEEVDTNAFVSNLSSDGVLSIFAPK.K 124-151 |CID
1957 1009.382| 3| -133.48| -0.1348| 66.26| 24.86 2 0.0/ 1 |R.YKVPEEVDTNAFVSNLSSDGVLSIFAPK.K 124-151 |CID
211 466.067| 2 -410.46| -0.1914| 21.43 28.4 1 0.0/ 1 |K.VIEVSKQE.- 179-186 |CID

Protein 15: putative 4-aminobutyrate aminotransferase, partial [Rhodnius neglectus]

Accession: JAI54843.1 Score: 190.0
Database: rneglectus Seq. Coverage [%]: 14.4
MW [kDa] / pl: 51.9/6.5 No. of Peptides: 5
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10 20 30 40 50 60 70 80 a0 100
IPGEPFECPESV ITESIPGPEVS KQLHNELNKI QRIGSIQLFA DYEKSLGNYL VDVDGNVLLD VFSQISSVEV GYNHPHLLKT LSEDVSIKTI ANRPALGVEP
— T —
= —
110 120 130 140 150 160 170 180 190 200
GRDWPKRLEAR TLLRIAPPGL KEVMTMMCGS CSNEMAYFML FMEYMEVERG GKDVFTEEDM KSCMINKPPG SPVLSLLSFH GGFHGRTMGC LTTTHSKEIH
210 220 230 240 250 260 270 280 290 300
KLDVEAFAWEF VADFPDYKYPF LSEHVQENKK EDERCLAQVE ELICKYKEKM PIAGIVVEPI QSEGGDNEAS PEFFQKLOQI CEKETIGLLI DEVQTGGGET
[ — = — =
310 320 330 340 350 360 370 380 390 400
GFMWCHEYFN LPEPPDVVTF SKHELOLGGFF HKSEFREVEQP YRIFNTWMGD POKLVLLEGI IDVIERDNLL EVVQESGCVL KTGLEELQNK FSNLINSVRG
= === ==
410 420 430 440 450 460 470
RGTFLAFTAL SADLRDKITA KLKLOQGIQUCG GCGHASVRELR PTLVFQPNHA HIFLEKLNNV LNELK
= [ = -
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1379 692.276| 2| -123.30| -0.0854| 49.59| 38.89 2 0.0| 0 |K.IGSIQLFADYEK.S 33-44 CID
1383 692.33| 2 -45.31) -0.0314| 49.72| 38.94 2 0.0| 0 |K.IGSIQLFADYEK.S 33-44 CID
1457 942.863| 2 -144.53| -0.1363| 51.49 36.43 1 0.0 0 |K.ETIGLLIDEVQTGGGPTGK.M 284-302 |CID
2086 741.373| 2 -104.55| -0.0775| 74.92 37.34 1 0.0| 0 |K.LVLLEGIIDVIER.D 354-366 |CID
1554 720.802| 2 -105.03, -0.0757| 53.96/ 57.11 1 0.0/ 0 |R.GTFLAFTAASADLR.D 402-415 |CID
1053 528.664| 2 -268.59| -0.1420| 41.95 20.21 1 0.0| 0 | K.LNNVLNELK.- 457-465 |CID
Protein 16: putative enoyl-coa hydratase [Rhodnius neglectus]
Accession: JAI55337.1 Score: 165.8
Database: rneglectus Seq. Coverage [%]: 29.7
MW [kDa] / pl: 31.5/8.8 No. of Peptides: 6

Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 820 a0 100
MAFTVTRLLG NWVSRSKLPSS VGIFSROQFCA ANYOQHTIRTIS. MGARKONVALTL ’[‘LNEPPE?—LLNFL EE’.!DT—LI.J-‘[’[‘ELG EAVSTFERDL NIGATVITGS ERKAFAAGADT
110 120 130 140 150 160 170 180 190 200
KEMLNQTYSN NVEYSLLEHW SHNVAKCEKKPI TIAAVNGYALG GGCELAMMCD IIVAGEKARF GOPEITITIGTI PGAGGTQRIA RSCGHSKAME ICLTGDOFTA
210 220 230 240 250 260 270 280 290 300
QEAEFMGLYVS EVFPTDELVE EAVELGEKTIZA SHSPLMIQLC KEESVNVAFET SLOEGLRFEK RAFYGTFATD DREEGMTAFYV EFRAPNFENN
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
906 683.832| 2| -116.82| -0.0799| 38.57| 23.03 1 0.0| 0 | K.QNVALITLNRPK.A 45-56 CID
2189 804.327| 3 -79.43| -0.0639| 81.88| 28.23 1 0.0| 0 | K. ALNALCDALMTELGEAVSTFER.D Carbamidomethyl: 6 57-78 CID
1415 715.338| 2 -84.54| -0.0605| 50.44| 47.46 1 0.0[ 0 | R.DLNIGAIVITGSEK.A 79-92 CID
1222 723.81| 2 -86.25| -0.0624| 45.94, 19.46 1 0.0/ 0 |K.YSLLEHWSNVAK.C 114-125 |CID
1171 737.852| 2 -80.26| -0.0592| 44.72 30.9 1 0.0| 1 |K.VFPTDKLVEEAVK.L 212-224 |CID
1126 749.328| 2 -95.34| -0.0714| 43.70| 16.68 1 0.0[ 0 |K.IASHSPLMIQLCK.E Carbamidomethyl: 12 229-241 |CID

Protein 17: protein disulfide-isomerase, partial [Rhodnius neglectus]

Accession: JAI54140.1 Score: 165.7
Database: rneglectus Seq. Coverage [%]: 13.8
MW [kDa] / pl: 51.5/4.9 No. of Peptides: 5
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10 20 30 40 50 60 70 80 a0 100
DHILVEFYAP WCCHCKALAP (VAKAAREKLS ELNSQIKLAK VDATTEGCELA EKFNVRGYPT LEKFFREGQOV EYTGGROAED IVSWLLEKTG PPAKSLSSVD
[ — = — ———-
110 120 130 140 150 160 170 180 190 200
EAFAFIDEHF VVVIGYFKDF ECEGAKRFLD VASTVDDHPF GIVSDNALFS ELSVEEDKVI LYKKFDDGKS EFSGSLEDPN ELTKFVASES LPLIVEFNHE
210 220 230 240 250 260 270 280 290 300
TAOQKIFGGDI KSHLLLFLSK KLGHFDEHLE PIKPFVAKEHK GELLFVVVNA DETDHQRILE FFGIAETEVEF TMRLIRLEED MSKFHKEDTDD LGPDSIKAFV
—— — — — = - === — 1 = — = —— |
310 320 330 340 350 360 370 380 390 400
FAFLEGTLKE HLPSQTLPED WDFHEVEVLY STNFDSVVFD TEFKDVLVEFY APWCGHCK(QL APIVDKLGEA FSEFFDVVIA KIDATANELE HTHISSFPTI
——— = — ——— —
410 420 430 440 450 460
KLYFKGDNGG INYEGERTLE GLTHFLESGG EYKGGEPASE KTEEEEEEED DHPFFDEL
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
298 631.705| 2 -164.87) -0.1042| 23.86| 31.79 1 0.0/ 0 |K.VDATTEGELAEK.F 41-52 CID
1450 529.22| 2 -196.21| -0.1039| 51.35 22.0 1 0.0| 0 |K.SHLLLFLSK.K 212-220 |CID
1872 926.877| 2 -110.37| -0.1023| 62.93| 44.48 1 0.0 0 |R.ILEFFGIAETEVPTMR.L 258-273 |CID
763 774.279| 2 -134.34) -0.1040| 35.25 35.67 1 0.0 0 |K.FKPDTDDLGPDSIK.A 284-297 |CID
407 671.264| 2 -107.07) -0.0719| 26.65 31.78 1 0.0/ 0 |K.IDATANELEHTK.I 382-393 |CID
Protein 18: putative glycosyl transferase family 8, partial [Rhodnius neglectus]
Accession: JAI53617.1 Score: 164.9
Database: rneglectus Seq. Coverage [%]: 11.2
MW [kDa] / pl: 94.8/4.9 No. of Peptides: 6
Bruker
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10 20 30 40 50 60 70 80 a0 100
NTAWVTLATN DTYCLGALVL ANSLERVNTYV HQLAVLITPG VSQSMROQLA EKEVFNVVEEVD VLDSGDEANL ALTARPELGY TFTELHCWNL TQFSKCVFLD
- — - T—————— L = = =r y
| 1]
110 120 130 140 150 160 170 180 190 200
ADWLVVONCD ELFEREELSA APDVGWPDCF HNSGVEVFLPS FKEDTFEALIDC ALGRGSFDGG DOGLLNTFFN DWPTEDIFKH 2 LPFIYHMVST ASYSYLPAFK
210 220 230 240 250 260 270 280 290 300
LPGSOVEIVH FIGSNEPWLO SGSAATSSLS GFLETWWNIF NSHVAQALST DMISHCTFDD VRWHNHSSSM HSPTEVHQLF HDEVRGVHLG QEAPQOEERH
310 320 330 340 350 360 370 380 390 400
QFIDPWEEIT VDMOSTTRE HCAQSISEGR YSNYSPORRE DCVVGNSEVS LDTIQRFGETI  RLTGEDQSST  GHCTHNGQCRN EPVSCTVVSL PSTCLONISE
410 420 430 440 450 460 470 480 4490 500
LETGLOSISV QESGLONMSE QETVNVYCQT QSQEAQINIP MNLNNFPKDSP FPFQFHHQAAQN IPSTSTYSSM CPLSSIQPAS LPIDMPSNCP QSCSLOQQQS
510 520 530 540 550 560 570 580 590 600
TSRTGLSQEV GLAGALAGGE RSATEDVWRR QNWEQGVIDY MGRDSFENIW KKISESVGNK ASVPGTAPSA PLTEAGEKSV TPPAVPAESK EVPSQQTAKE
=] | E— . —
610 620 630 640 B850 660 670 680 690 700
PTGSAVAPPV FKAEQTAEGAP VCAEPPTVDE TTSPTERKKEE APKTEIEPAK ECITSDTAES ARVTSPTSVE SAFKETAQDLL KTDAPATMAZA PGLPSEITEP
710 720 730 740 750 760 770 T80 790 800
LVGEPPRTDL PTQLLPAVPE LPSEAKTEIH ADTELLOEEK LKAAPSETKE PELESSADTR GEEVTEAAVA FOQEVPETEAS LPTPAEGAKP ETTQPGIEVE
.
810 820 830 840 850 860 870 880
KDTTSVPSKA DITDAKADEA FMSKPEATSS AAPKTEDVET LPTEVEPTQE APFDGSEATE KPSKDDSKQK ENTHRS
| —— — — —— — ——— ]
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1493 717.328| 3 -95.52| -0.0685 52.40[ 29.43 1 0.0/ 0 |R.VNTVHQLAVLITPGVSQSMR.Q 27-46 CID
1727 958.043| 3| -131.99, -0.1265| 58.35 15.98 2 0.0 0 |K.EVDVLDSGDEANLALIARPELGVTFTK.L 58-84 CID
1721 958.045| 3| -129.90| -0.1245| 58.22| 27.54 2 0.0| 0 |[K.EVDVLDSGDEANLALIARPELGVTFTK.L 58-84 |CID
60 416.995| 2| -543.60( -0.2268 16.37 29.8 1 0.0| 0 |K.IISESVGNK.A 553-560 |CID
436 591.689| 2 | -224.52| -0.1329 27.36 16.71 1 0.0/ 0 |K.SVTPPAVPAESK.E 579-590 |CID
Bruker
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Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
410 817.788| 2| -155.55| -0.1272| 26.71 45.41 1 0.0 1 |K.SSADTAGKEVTEAAVAK.Q 755-771 |CID
483 769.785/ 2| -181.66/ -0.1399| 28.41 16.02 1 0.0/ 0 |K.TLPTEVKPTQEAPK.D 840-853 |CID
Protein 19: putative ca2+-binding actin-bundling protein, partial [Rhodnius neglectus]
Accession: JAI52838.1 Score: 163.1
Database: rneglectus Seq. Coverage [%]: 17.2
MW [kDa] / pl: 60.0/5.2 No. of Peptides: 6
10 20 30 40 50 1] 70 80 80 100
EKSFEDWLLS EMMRLERLEH LAQKFKHKAD INEEWTRGKE EMLQSGDFR) CRLNELKALK KHHEAFESDL ARHQDREVEQI AATAGELNAL RYHDCDTVNS
| —— e — E—— - _ ]
110 120 130 140 150 160 170 180 180 200
ROFRICDOWD RLGSLTQORR SNLDEAFEKIL EKIDVLHLEF AKRAAPFNNW LDGTREDLVD MFIVHTMEEI QGLLEAHSQF KATLGERDKE YTSIVALVEE
| —— — E——— —__E—
210 220 230 240 250 260 270 280 280 300
VEATVHFYHI PGGLENPYTT LTANDLTVEW NDVRQLVEQR DSTLOTELRK QQNNEMLRRQ FAEKANQVGP WIERQMDAVT ATGMGLOGSL EDQLHRLEEY
I
310 320 330 340 350 360 370 380 380 400
EQGVFAYKPH IEELEKIHQA VQEGMIFENR YTQYTMETLR VGWEQLLTSI NRNINEVENQ ILTRDSKGIT (EQLNEFRAS FNHFDENRTG RLAPDEFKSC
e — — —— —] | —— . ——_ | —— e — — —
410 420 430 440 450 460 470 480 480 500
LVSLGYSIGK DRQGEIDFQR ILAVVDENNT GYVHFDAFLD FMTRESTDTD TAEQVIDSFR ILAADKPYIL PDELRREELPP DQAEYCIKREM PAYKGENSVE
ey — N
510 520
GRALDYMSFST ALYGESDL
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1985 772.276| 2 -95.32| -0.0736| 67.72| 30.66 1 0.0| 0 |K.SFEDWLLSEMMR.L 3-14 CID
1497 954.415| 2| -109.85| -0.1049, 52.47| 40.93 1 0.0[ 1 |K.ATLGEADKEYTSIVALVK.E 182-199 |CID
Bruker

ProteinScape

2019/11/11 15:27-0200




116

Protein Report BRUKER
lonTrap_allOrg 2019-11-11 12:01:51

Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1129 817.332| 3| -113.67| -0.0929| 43.76| 15.46 1 0.0 1 |R.LKEYEQGVFAYKPHIEELEK.I 297-316 |CID

1712 708.308| 2| -109.70, -0.0777, 58.01 37.2 1 0.0/ 0 |R.VGWEQLLTSINR.N 341-352 |CID

827 667.777| 2 -92.22| -0.0616| 36.81 23.21 1 0.0/ 0 |K.GITQEQLNEFR.A 368-378 |CID

1314 907.309| 2| -109.06/ -0.0990| 48.05 15.63 1 0.0l 0 |R.ESTDTDTAEQVIDSFR.I 445-460 |CID

Protein 20: putative small heat shock protein hsp20 family [Rhodnius neglectus]

Accession: JAI56113.1 Score: 150.5
Database: rneglectus Seq. Coverage [%)]: 35.1
MW [kDa] / pl: 21.4/55 No. of Peptides: 4
10 20 30 40 50 60 70 80 a0 100

MADSGVFRNI PIKLGDFSEVI DTEFSNIEER FDAREMREFMED EMTEFRSELM NEESNFFETT TSTSSNSVST TSGGPVGGAD KSSTWLDSLN @ SPLIQDEGDN
== —— = | e ——

110 120 130 140 150 160 170 180 140 200
FMLKLRFOVS QVQPEEIVVE TVDNKLLVHA FKHEEKSESKS VYREYNREFL LPKGTNPESI KSSLSKDGVL TWVEARPLPSLT GPDELIPITY H
3 | ———— — — = — =] | e i — —
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1617 856.835| 2| -108.68/ -0.0931 55.47| 39.91 1 0.0| 0 |K.LGDFSVIDTEFSNIR.E 14-28 CID
1496 740.271] 3| -111.57) -0.0826| 52.47 23.28 1 0.0 0 |K.SSTWLDSLNSPLIQDEGDNK.M 82-101 CID
1159 840.827| 2| -119.63| -0.1006| 44.46| 54.03 1 0.0| 0 |R.FDVSQYQPEEIVVK.T 107-120 |CID
1448 905.363| 2 416.97) 0.3774| 51.30, 33.31 1 0.0 0 |K.DGVLTVEAPLPSLTGPDK.L 167-184 |CID
Protein 21: putative annexin [Rhodnius neglectus]
Accession: JAI55118.1 Score: 143.9
Database: rneglectus Seq. Coverage [%)]: 24.8
MW [kDa] / pl: 35.7/55 No. of Peptides: 5
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10 20 30 40 50 &0 70 20 a0 100
MSSQYYPYKC TPTVFEVDSF DAKADATALK EAMKGFGCDE QLILDIITKR GIVQRLEITE AYKTLYGKDL ISNLKSELGG KFEDVIVALM TELPAFYVAKQ
110 120 130 140 150 160 170 180 190 200
LHNATSGVGT DEEAVIEILC TLSNYGIRTI GAFYEQLYGK SLESDLKGDT SCGHFKHLCVS LSMGNRDENP SIDETLARKD ARALLAAGE(Q FFWGTDESVE
| — i~ __ (———— — = — ar——m— [ — = — L ————— ]
210 220 230 240 250 260 270 280 290 300
NSILVTRSY(Q HLROVFQEYE KLSGNDIEVA IEKEFSGSIK DGLLATVKCY KSKVGFFAER LYKSMKGLGT MNDKTLIRIIV SRSEIDLGDI KKAFEQQYGK
—
310 320 330
SLASWIADDT SGDYKKALLS IVG
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
2116 866.382| 3 291.84| 0.2528| 77.35/ 26.43 1 0.0| 1 |K.SELGGKFEDVIVALMTPLPAFYAK.Q 76-99 CID
1313 695.254| 2| -146.81| -0.1021 48.05 26.46 1 0.0[ 0 |R.TIGAFYEQLYGK.S 129-140 |CID
803 810.798| 2| -121.88| -0.0988 36.21| 22.77 1 0.0/ 1 |K.SLESDLKGDTSGHFK.H 141-155 |CID
544 736.336| 2 -99.65| -0.0734| 30.02| 39.18 1 0.0| 2 | R.KDAEALLAAGEQKK.W 179-192 |CID
1671 862.354| 2 -95.23| -0.0821| 56.90| 22.39 2 0.0| 0 |K.\WGTDESVFNSILVTR.S 193-207 |CID
1675 862.345| 2| -105.66| -0.0911 57.02] 29.06 2 0.0| 0 |K.\WGTDESVFNSILVTR.S 193-207 |CID
Protein 22: putative beta-spectrin, partial [Rhodnius neglectus]
Accession: JAI52768.1 Score: 128.8
Database: rneglectus Seq. Coverage [%]: 9.9
MW [kDa] / pl: 50.6 /6.8 No. of Peptides: 4
Modification(s): Carbamidomethyl
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10 20 30 a0 &0 &0 T0 a0 a0 100
MMNNGIDQYG DOYMEPEEEW ERECLLDPAW EKQQFKTFTA WCNSHLEKAG TSIENIEEDF ERNGLKLMLLL EVISGETLPK PDROFMRFHK IANVNFALDF
110 120 130 140 150 160 170 180 140 200
IASKGVKLVS IGAEEIVDGN LKMTLOGMIWT IILRFAIQDI SVEEMTAKECG LLLWCQRKTA PYKNVNVONF HLSFEDGLAF CALTHRHRPD LIDYNKLSKD
[r—— =] [————— |
210 220 230 240 250 260 270 280 240 300
NPLONLNTAF DVAEKYLDIF ERMLDPEDMTN TAMPDERVIM TYVICOOOAF SCAQKAETAR NRICKVLEVN (QENERLMEEY ERLASDLLEW IRRTMEWLES
jar=———=_ — —_—_—
310 320 330 340 350 360 370 380 340 400
EVTDNSLAGYV QFKLEEYRTY RREKLKPPRVE QKAKLETHNFN TLQTKLRELSN RPAYMPTEGCK MVSDIANAWK GLEMAEKSFE DWLLSEMMEL ERLEHLAQKF
= — —
410 4210 430 440
FHKADIHEEW TROKEEMLOS GDFRQCRLNE LFKALK
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1410 587.743| 2 -106.34| -0.0625/ 50.31] 19.19 1 0.0 0 |K.EGLLLWCQR.K Carbamidomethyl: 7 149-157 |CID
1199 723.777| 2 -139.60, -0.1011| 45.37| 26.93 1 0.0/ 0 [KINVNVQNFHLSFK.D 164-175 |CID
1785 608.279| 2 -100.66/ -0.0612| 60.06/ 52.04 1 0.0| 0 |R.LASDLLEWIR.R 283-292 |CID
1985 772.276| 2 -95.32| -0.0736| 67.72| 30.66 1 0.0| 0 |K.SFEDWLLSEMMR.L 378-389 |CID
Protein 23: putative muscle lim protein mlp84b [Rhodnius neglectus]
Accession: JAI54218.1 Score: 124.3
Database: rneglectus Seq. Coverage [%]: 8.6
MW [kDa] / pl: 48.5/8.3 No. of Peptides: 3

Modification(s):

Carbamidomethyl
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10 20 30 40 50 60 70 820 a0 100
MCOGKFLDSTN CAEHEGELYC HVCHGRKYGP KOYGFGGGAG CLSMDKGEHL GNAEASRASE ETPVRATAKA PEGEGCPRCG GYVYAAEQML ARGRGWHREC
— o T  ————
110 120 130 140 150 160 170 180 190 200
FRCAECSKRL DSVNCCEGPD FKDIYCKVCYG KRFPGPHGYGY GQGGGALQSD PSVNGEVEAP RTTTIDTACI KAAPGQGCPR CGOVVFARE(Q VLAKGREWHR
CE e ————
210 220 230 240 250 260 270 280 290 300
KCFRCRDCNK TLDSITACDG PDEDVYCKTC YOFFWGPHGY GFACGSGFL( TDGLTEEEIS SARPFYNPDT TSIRAPPGEG CPRCGGMVFA AEQQLAWGTM
310 320 330 340 350 360 370 380 390 400
WHKICFNCA{ CHRPLDSMLA CDGPDEKEIYC KACYGKNFGP HGFGYGHSPT LVSTNGESTV AYCDARPITG VHATDGHGCL RCGFEVYAAE (QMISKHRVWH
410 420 430 440 450 460
FRCFNCGDCH RSLDSTNLND GPDGDIYCRG CYORHFGPRG VGFGLGAGAL TMA
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
727 1036.795| 2| -137.95 -0.1430( 34.41 4201 1 0.0| 0 |K.FLDSTNCAEHEGELYCK.V Carbamidomethyl: 7, 16 5-21 CID
67 41552| 2| -485.82| -0.2020, 16.84| 17.24 1 0.0| 0 |R.ASAETPVR.A 58-65 CID
1470 724.805| 2| -106.15] -0.0769, 51.81] 65.02 1 0.0| 0 |R.CGGVVFAAEQVLAK.G Carbamidomethyl: 1 181-194 |CID
Protein 24: putative superoxide dismutase [Rhodnius neglectus]
Accession: JAI55997.1 Score: 121.2
Database: rneglectus Seq. Coverage [%]: 34.4
MW [kDa] / pl: 15.8/5.9 No. of Peptides: 4
Modification(s): Carbamidomethyl
10 20 30 40 50 &0 70 80 80 100

MEIFAVCVLE GETVEGTVYIF EQESPHNAEVE LIGEVAGLOK GLHGFHVHEF GDNTHNGCTSA GAHFNPDNEE HGAPTDETRH VGDLGNVCAG EDGVAFNGIC

e f——— s s = =
110 120 130 140 150 160
DERISLCGEL SIIGRTLVVH ADFDDLGFGG HELSKTTGHNA GARLACGVIG ITRA

Bruker

ProteinScape 2019/11/11 15:27-0200



120

Protein Report BRUKER
lonTrap_allOrg 2019-11-11 12:01:51

MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

453 501.102| 2| -364.93| -0.1829| 27.76, 22.16 1 0.0| 0 |K.LSGEVAGLQK.G 31-40 CID

562 849.278| 2| -142.71) -0.1212| 30.48 45.64 1 0.0/ 0 | R.HVGDLGNVCAGEDGVAK.V Carbamidomethyl: 9 80-96 CID

1701 678.82| 2 -98.73) -0.0670| 57.69, 33.91 1 0.0| 0 |K.AISLCGPLSIIGR.T Carbamidomethyl: 5 103-115 |[CID

724 690.313| 2 -70.83| -0.0489| 34.34/ 19.48 1 0.0l 0 |R.TLVVHADPDDLGK.G 116-128 |CID

Protein 25: putative cyclophilin type peptidyl-prolyl cis-trans isomerase [Rhodnius neglectus]

Accession: JAI55367.1 Score: 118.2
Database: rneglectus Seq. Coverage [%]: 27.4
MW [kDa] / pl: 17.9/8.9 No. of Peptides: 4
Modification(s): Carbamidomethyl
10 20 30 40 50 &0 70 80 80 100
MSLPRVYFDM EADGHKVGRI VMELRNDVVE RTAENFRALC TGEKGFGYKG STFHRVIENF MCQGGDFTHH MNGTGGKSIYG VHFEDENFNL KHTGPGILSM
| — [ — = —_
110 120 130 140 150 160 170

ANAGPNSNGS QFFITTVETS WLDNEHVVEG AVVEGMEVVE ELESYGEQSG FKTSKENIVVAD SGIL
r——— e e =)
== = = )

MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1227 807.278| 2| -121.59, -0.0982| 46.01 18.43 1 0.0| 0 |R.VIPNFMCQGGDFTK.H Carbamidomethyl: 7 56-69 CID

800 578.177| 2 -159.92| -0.0925| 36.15 31.18 1 0.0| 0 |K.FEDENFNLK.H 83-91 CID

598 446.087| 2| -297.14, -0.1326| 31.32| 15.97 1 0.0| 0 |[K.TSWLDNR.H 119-125 |CID

1451 800.367| 2 -80.96/ -0.0648| 51.36) 51.48 2 0.0/ 0 | R.HVVFGAVVEGMEVVK.K 126-140 |[CID

1453 800.355| 2 -95.95/ -0.0768| 51.42 52.58 2 0.0| 0 |R.HVVFGAVVEGMEVVK.K 126-140 |CID
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Protein 26: putative fOf1-type atp synthase alpha subunit, partial [Rhodnius neglectus]
Accession: JAI53323.1 Score: 100.8
Database: rneglectus Seq. Coverage [%]: 7.8
MW [kDa] / pl: 46.8/9.2 No. of Peptides: 3
10 20 30 40 50 60 T0 80 g0 100
MALISARVIT SVARQFTSSV PQOVGNLSWPA SQNTFRATHV SCSHRAAEIS SILEERILGT PPKTDLEETG RVLSIGDGIA RVYGLKNIQR DEMVEFSSGL
[ —— — = =]
110 120 130 140 150 160 170 180 190 200
KGMALNLEPD NVGVVVEGND KLISEGDVVE RTGAIVDVEYV GEDLLGREVVD ALGNPIDGKG PLASKKEMRYV GVFKAPGIIPR ISVREPMQTG IKAVDSLVEI
| ———— =
210 220 230 240 250 260 270 280 290 300
GRGQORELIIG DRQTGHKTALA IDTIINQKRF NDADEEKKKL YCIYVATGOK RSTVAQIVKR LTDTGSMEYT IIVSATASDA APLOYVLAPYS GCAMGEHLRD
310 320 330 340 350 360 370 380 390 400
NGFHALITYD DLSHQBVAYR (QMSLLLERPP GREAYPGDVF YLHSRLLERA AKMNDANGGG SLTALPVIET QAGDVSAYIP TNVISITDGD) IFLETELFYK
par—— = =
410 420 430 440
GIRPAINVGL SVSRVGSRAAD THAMHKOVAGS MKLEL
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1078 609.264| 2 -95.59, -0.0582| 4254, 31.94 1 0.0| 0 | R.AAEISSILEER.I 46-56 CID
780 599.261| 2| -110.67, -0.0663| 35.69 27.51 1 0.0/ 0 |R.VVDALGNPIDGK.G 148-159 |CID
1055 644.284| 2| -103.67| -0.0668 42.01] 41.39 1 0.0| 0 |K.HALIIYDDLSK.Q 304-314 |CID
Protein 27: putative beta-spectrin [Rhodnius neglectus]
Accession: JAI56015.1 Score: 89.7
Database: rneglectus Seq. Coverage [%)]: 1.7
MW [kDa] / pl: 278.4/5.1 No. of Peptides: 3
Bruker
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10 20 30 40 50 60 70 80 90 100
MDQITPKEVR ILETADDIQE RREQVLGRYG DFKSDARAKR QKLEDSRRF() YFKRDADELE SWINEKLQAA SDESYKDPTN LQAKIQKHQA FEAEVAAHSN
110 120 130 140 150 160 170 180 190 200
ATVMLDNTGK EMINQGHYAS DVIERRLEEL HKLWELLLSR LAEKGMKLQ{ ALVLVQFLRQ} CDEVMFWIKD KEMFVTTDEF GCQDLEHVEVL QRKFDEFQKD
210 220 230 240 250 260 270 280 290 300
MASQEYRVTE VNELADKLVS DGHPEREMIF KRKEELNEAW TRLRQQALMR QEKLFGAHEI QRLNRDADET VAWIAEKDVV LSSDDYGRDL ASVQTLQRKH
310 320 330 340 350 360 370 380 390 400
EGVERDLAAL EDKVSTLGKE ADRLCTIHSD HARQIQAKRA EIVSYWERLT AKAKERRQKL DESYYLHRFL ADFRDLISWI NDMKAIISAD ELAKDVAGAE
410 420 430 440 450 460 470 480 490 500
ALLERHQEHK CEIDAREDSF RSTAEAGEVL LERNHYAAAE VREKLHVLES EKSALLSLWD DRRLLNEQCM DLQLFYRDTE QADTWMAKQE AFLANDDLGD
510 520 530 540 550 560 570 580 590 600
SLDSVEALIK KHEDFEKSLA AQEEKIKALD EFATKLIEC{) HYAADDVAQR RSLLLERRSA LLDKSSERRA ILDDSFTL(Q} FERDCDETKG WINEKLKFAT
610 620 630 640 650 660 670 680 690 700
DDSYLDPTNL NGKVQKQQNF EQELNANSSR MEEITSTGQE LIEADHYASD RIRSRMEDIV QLWEVLVAAT EKKGSKLQEA SQQOQQFNRTV EDIELWFTEI
710 720 730 740 750 760 770 T80 790 800
EGQLHSEDYG KDLTSVQNLQ KKHALLEADV GSHQDRIEGI RVAARQFVER GCHFDAENIKA KQEAVTERYA ALQKPMSIRK QKLLDSLRVQ QLFRDIEDEE
810 820 830 840 850 860 870 880 890 500
AWIREKEPVA ASTNRGRDLI GVQNLMKKHQ AVLAEINNHE SRMSAVTQAG DQMIDEGHFS SEEIKKRTAD LNAHWLOLKE KALQRKQDLE DSLQAHQYFA

| —— = _ ]

910 920 930 940 950 960 970 980 500 1000
DANEAESWMK EKEPMVVNED FGKDEDSAEA LLKKHEALVS DLEAFGNTIV ALSQQAELCK QQETPVIDVT GCKECVMALYD YTEKSPREVS MKKGDVLTLL
1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
NSNNKDWWKV EVNDRQGFVP AAYVKKMEAG LTASQONLAD SSSIAARQSQ IEQQYKRLLD LAKERQNKLN ETVKAYVLVR EARAELATWIK DKENHAQVQD
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
IGEDLEQVEV MQKKFDDFQS DLKANEVRLA EMNEIAMQLM TLGQTERAVK IQTQLODLNE KWTSLQQLTE ERATQLGSAH EVQRFHRDVD ETKDWIQEKE
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
EALNNDDLGK DLRSVQALQR KHEGLERDLA ALGDKIKQLD ETANRLMQTH PETAEQTYAK QRDINDEWTQ LTAKANSRKE RLLDSYDLQR FLSDYRDLMS
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MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1881 714.33| 2| -154.37) -0.1103| 63.21 39.74 1 0.0| 0 |K.LLQQALVLVQFLR.Q 148-159 |CID
1213 705.314| 2 -94.17) -0.0664| 45.69, 26.59 1 0.0/ 0 |R.TADLNAHWLQLK.E 868-879 |CID
1723 702.316| 3| -107.56| -0.0755| 58.28 23.37 1 0.0| 1 |K.KIEELGAILEEHLILDNR.Y 2205-2222 |CID

Protein 28: putative chaperonin [Rhodnius neglectus]
Accession: JAI55756.1 Score: 72.0
Database: rneglectus Seq. Coverage [%]: 5.4
MW [kDa] / pl: 579/55 No. of Peptides: 2
Modification(s): Carbamidomethyl

10 20 30 40 50 60 T0 80 g0 100
MMSLNPIRIL KPEREEEKGE MARLSNFVGA IAVGDLVKST LGPHGMDKIL ASYGPRGRGK VEVTNDGATI LKATGVDNPA AKILVNMAKY QDDEVGDGTT

.

110 120 130 140 150 160 170 180 190 200
SVTVLAAELL REAERMIDRK IHPQTIISGY RKAASVALER LEAAANDNSS NDEKFQKDLH NLAMTALSSK ILNLHKEKFS HKLVVDAVLRL HKGSGNLSATQ

210 220 230 240 250 260 270 280 290 300
VIFKTGGCLS DSFLDDGFLL DEFVGQFQPK RIENAKILIA NTEPMDTDKIK VFGSRVEVES VAMIAELELAR EKEFKMEDKVN HKILSHNCNVE VNRQLIYNYPE

310 320 330 340 350 360 370 380 390 400
EQLFADAKIM ATEHADFDGI ERLALVTGGE IVSTFDSPET THLGECDLIE EVMVGEDKLL RFSGVHKLGEL CSIVIRGAT) QIVDEAERSL HDALCWVLVTT

| — =

410 420 430 440 450 460 470 480 490 500
VEDKRTIFGG GSAEMIMALL VSDAANKVVG KESVAMEAYS RALLQIPMTI SDNGGFDSSY LITSLRARHI EGKVSAGLDM TNGEIGDMGE SGVLESFAVE
==

510 520 530 540
ROMILSASER TEVILRVDDI IKARPRKRTE DRGYC

MS/MS Peptide Matches
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Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1687 751.851] 2| -108.38 -0.0815| 57.30, 51.26 1 0.0| 0 | R.LSNFVGAIAVGDLVK.S 24-38 CID
1600 792.314| 2| -149.33] -0.1183| 55.02/ 20.76 1 0.0/ 0 | R.SLHDALCVLVTTVR.D Carbamidomethyl: 7 389-402 |CID
Protein 29: putative muscle-specific protein 20 [Rhodnius neglectus]
Accession: JAI56018.1 Score: 57.6
Database: rneglectus Seq. Coverage [%]: 12.5
MW [kDa] / pl: 20.3/8.4 No. of Peptides: 2
10 20 30 40 50 &0 70 80 a0 100
MSLERATRAK IAGKRNPEQE KEARQEWMETV LGEKFPAGVL FEDHIKDGQV LCKLMNKLKP GSCPEVNTSG CGQFFMMENIN SFLEGMSDYG VADVDLEQTV
| —————_ ]
110 120 130 140 150 160 170 180 190
DLWEKFDIA{ VTTTLFALGR TTYKHPEWPG PYLGPKPADE CKREFSEEQL RAGESIIGLY RGSNHGATQA GONLGAGRKI LLGK
[—————— — —— ———|

MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P

Sequence Modification
[ppm] [Da] [min] Cmpds. | [%]

Range Type
128 469.094| 2| -312.26| -0.1465| 19.00f 17.13 1 0.0 0 |K.VNTSGGQFK.M 66-74 CID
744 672.779| 2| -119.67| -0.0805 34.79| 40.42 1 0.0[ 0 | R.AGESIIGLQAGSNK.G 152-165 |CID
Protein 30: putative thioredoxin [Rhodnius neglectus]

Accession: JAI55853.1 Score: 48.3

Database: rneglectus Seq. Coverage [%)]: 14.3

MW [kDa] / pl: 11.7/4.9 No. of Peptides: 1
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10 20 30 40 50 60 70 820 a0 100

MATHTIFDTAD LETKLADAGD NLVVIDFHAT WCGPCRLIAP KLEELATSNE DIVVLEVDVD ECEELAMOYD TEVMPTFIFI EFRGVEVDAFS GGNYDELOQEWV
m—— " —— =]

110

TLFEHK
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1261 820.865| 2| -114.38| -0.0939| 46.84| 48.34 1 0.0 0 |K.LEELATSNPDIVVLK.V 42-56 CID

Bruker ProteinScape 2019/11/11 15:27-0200



127

Apéndice 2. Identificacdo das proteinas por meio do software ProteinScape (verséo 3.1,
Bruker Daltonics) e o algoritmo Mascot (v2.3, Matrix Science, UK) para SwissProt.
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I Project Info

Name: Colaboracao Date: Apr 16, 2019
I sample Info & Protocols

Name: Ju_espermateca

Date: Nov 5, 2019

I Search Result Info

Search Result: lonTrap_allOrg_2019-11-11 12:08:16

Location: /Colaboracédo/Ju_espermateca/Ju_esp_051119.mgf

Search Method: lonTrap_allOrg Version:

Search Engine(s): Mascot, 2.3.02 Ident. Compound(s):  119/2717
Database(s): SwissProt, SwissProt_57.15.fasta

Note:
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C><)
BRUKER

I Results
Protein 1: Tubulin beta-1 chain OS=Manduca sexta PE=2 SV=1

Accession: TBB1_MANSE Score: 566.2
Database: SwissProt Seq. Coverage [%]: 37.6
MW [kDa] / pl: 50.2/4.8 No. of Peptides: 11
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MREIVHIQAG QCGNQIGAKF WEILSDEHGI DPTGAYHGDS DLOLERTNVY YNEASGGKYV PRATLVDLEP GTMDSVRSGE FGQIFRPDNF VFGQSGRGHNN
== = T e oy e e ey L p— —
[—— T ErT— |
110 120 130 140 150 160 170 180 150 200
WAKGHYTEGA ELVDSVLDVYV RKEAESCDCL QGFQLTHSLG GGTGSGMGTL LISKIREEYP DRIMNTYSVYV PSPEVSDTVV EPYNATLSVH QLVENTDETY
[~ — — E— E— i — L ——_—-____— |
= )
210 220 230 240 250 260 270 280 240 300
CIDNEALYDT CFRTLKLSTF TYGDLNHLVE LTMSGVTTCL RFPGQLNADL RKLAVNMVPF PRLHFFMPGF RAPLTSRGSQ() YRALTVPELT QOMFDAFMMM
[ - r— 1 N ==
310 320 330 340 350 360 370 380 380 400
BACDPRHGRY LTVRATFRGR MSMEKEVDEQM LNIQNKNSSY FVEWIFNNVE TAVCDIFPPRG LKMSATFIGN STAIQELFKR ISEQFTRMFR RKAFLHWYTG
=== —=mm | pr——_ =" —
410 420 430 440 450
EGMDEMEFTE RESNMNDLVE EYQQYQEATR DEDAEFDEE(Q EQEIEDN
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Aml/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
619 911.945| 2 -22.00, -0.0201| 31.84, 24.53 1 0.0/ 0 | R.EIVHIQAGQCGNQIGAK.F Carbamidomethyl: 10 3-19 CID
617 608.238| 3| -122.41| -0.0745 31.78] 22.81 1 0.0| 0 | R.EIVHIQAGQCGNQIGAK.F Carbamidomethyl: 10 3-19 CID
1476 1034.027 3| -116.63| -0.1206| 51.95 63.15 1 0.0/ 0 |K.FWEIISDEHGIDPTGAYHGDSDLQLER.I 20-46 CID
1733 933.327| 3| -134.60| -0.1256| 58.61| 46.66 1 0.0| 0 | R.SGPFGQIFRPDNFVFGQSGAGNNWAK.G 78-103 CID
1818 979.879| 2| -117.90, -0.1155| 61.18 98.84 1 0.0/ 0 |K.GHYTEGAELVDSVLDVVR.K 104-121 |CID
1740 696.291| 3| -104.50| -0.0728 58.81 22.06 1 0.0| 1 |K.GHYTEGAELVDSVLDVVRK.E 104-122 |CID
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
850 668.278| 2| -111.45 -0.0745| 37.32| 29.72 1 0.0/ 0 | R.IMNTYSVVPSPK.V 163-174 |CID
1918 912.685| 3| -120.17, -0.1097| 64.47 23.47 1 0.0| 0 |K.LSTPTYGDLNHLVSLTMSGVTTCLR.F Carbamidomethyl: 23 217-241 |CID
1775 810.811| 2| -136.15| -0.1104| 59.86, 45.58 1 0.0 0 | R.LHFFMPGFAPLTSR.G 263-276 |CID
299 533.093| 2| -233.22| -0.1244| 23.91 30.72 1 0.0| 0 |K.NMMAACDPR.H Carbamidomethyl: 6 298-306 |CID
1643 527.195| 2| -214.69, -0.1132| 56.11 30.66 1 0.0 0 |R.YLTVAAIFR.G 310-318 |CID
1312 615.235| 2| -110.19, -0.0678| 48.04, 47.57 1 0.0/ 0 |R.ISEQFTAMFR.R 381-390 |CID
Protein 2: Actin, clone 211 OS=Artemia sp. PE=2 Sv=1
Accession: ACT2_ARTSX Score: 503.9
Database: SwissProt Seq. Coverage [%]: 50.8
MW [kDa] / pl: 41.8/5.3 No. of Peptides: 12
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MCDDDVARLYV VDNGSGMCKAR GFAGDDAFPRA VEPSIVGRER HQGVMVGMGD KDSYVGDEAD SFRGILTLEY PIEHGIITHNW DDMEKIWHHT FYNELEVAEE
e e —p—"— [ e
110 120 130 140 150 160 170 180 1590 200
EHPILLTEAF LNPFANREFM TQIMFETFNS PAMYVATQAV LSIYASGRTT GIVLDSGDGYW SHTVPIYEGY ALPHATLRLD LAGRDLIDYL MEILTERGYS
e [ = = —== =] |
210 220 230 240 250 260 270 280 290 300
FTTTAEREIV RDIKEFLCYV ALDFEQEMAT AARSTSLEKS YELPDGOVIT IGNERFRCPE ALFQPSFLGM ESCGIHETVY NSIMECDVDI REDLYANTVL
=== —==m == = ey L = = = = 1 [ ]
]
310 320 330 340 350 360 370 380
SGETTMYPGI ADEMOREITA LAPSTIKIKTI TAPPEREYSV WIGGSILASL STFQOMWISK QEYDESGPGL WVHRKCE
= === = = e —a—r—| Jr————— = === e —— S ——
e o ———
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
270 488.569| 2 | -324.89| -0.1588| 23.07 37.8 1 0.0| 0 | K. AGFAGDDAPR.A 20-29 CID
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1027 599.786| 2 | -117.34| -0.0704| 41.38] 17.15 1 0.0/ 0 | R.AVFPSIVGRPR.H 30-40 CID
120 677.691 2| -183.40| -0.1243| 18.80| 32.39 1 0.0/ 1 |K.DSYVGDEAQSKR.G 52-63 CID
941 758.263| 2| -151.93| -0.1152| 39.39| 38.93 1 0.0[ 0 |K.IWHHTFYNELR.V 86-96 CID
1219 984.435 2| -110.37| -0.1087| 45.82| 52.05 1 0.0/ 0 | R.VAPEEHPILLTEAPLNPK.A 97-114 |CID
1616 1051.102| 3| -111.23/ -0.1169| 55.46| 81.49 1 0.0/ 0 |R.TTGIVLDSGDGVSHTVPIYEGYALPHAILR.L 149-178 |CID
521 566.653| 2| -201.32| -0.1141| 29.42| 33.74 1 0.0| 0 |R.GYSFTTTAER.E 198-207 |CID
1225 895.825| 2| -139.07| -0.1246| 45.97| 60.88 1 0.0| 0 |K.SYELPDGQVITIGNER.F 240-255 |CID
1849 812.039| 4| -105.67| -0.0858| 62.03] 35.56 1 0.0/ 0 | R.CPEALFQPSFLGMESCGIHETVYNSIMK.C Carbamidomethyl: 1, 16 258-285 |CID
1393 1107.901| 2| -124.20, -0.1376| 49.98 52.28 2 0.0| 0 |K.DLYANTVLSGGTTMYPGIADR.M 293-313 |CID
1391 | 1107.888| 2| -135.93| -0.1506| 49.91| 59.66 2 0.0/ 0 | K.DLYANTVLSGGTTMYPGIADR.M 293-313 |[CID
853 572.225| 2| -191.53| -0.1096| 37.38| 34.42 1 0.0[ 0 |K.EITALAPSTIK.I 317-327 |CID
393 496.155| 3| -162.32| -0.0805| 26.32| 19.87 1 0.0| 0 | K.QEYDESGPGIVHR.K 361-373 |CID

Protein 3: Myosin heavy chain, muscle OS=Drosophila melanogaster GN=Mhc PE=1 SV=4

Accession: MYSA DROME Score: 368.2
Database: SwissProt Seq. Coverage [%]: 6.7
MW [kDa] / pl: 224.3/5.9 No. of Peptides: 10
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10 20 30 40 50 60 70 80 90 100
MPKPVANQED EDPTPYLFVS LEQRRIDQSK PYDSKKSCWI PDEKEGYLLG EIKATKGDIV SVGLOGGEVR DIKSEKVEKV NPPKFEKIED MADMTVLNTP
110 120 130 140 150 160 170 180 190 200
CVLHNLRQRY YAKLIYTYSG LFCVAINPYK RYPVYTNRCA KMYRGKRRNE VPPHIFAISD GAYVDMLTNH VNQSMLITGE SGAGKTENTK KVIAYFATVGC
210 220 230 240 250 260 270 280 290 300
ASKKTDERAK SKGSLEDQVV QTNPVLEAFG NAKTVRNDNS SRFCKFIRIH FGPTGKLAGA DIETYLLEKA RVISQQSLER SYHIFYQIMS GSVPGVKDIC
310 320 330 340 350 360 370 380 390 400
LLTDNIYDYH IVSQGKVTVA SIDDAEEFSL TDQAFDILGF TKQEKEDVYR ITAAVMHMGG MKFKQRGREE QAE(QDCEEEG GRVSKLFGCD TAELYKNLLK
410 420 430 440 450 460 470 480 490 500
PRIKVGNEFV TQGRNVQOVT NSIGALCKGV FDRLFKWLVK KCNETLDTQQ KRQHFIGVLD IAGFEIFEYN GFEQLCINFT NEKLOQFFNH IMFVMEQEEY
510 520 530 540 550 560 570 580 590 600
KKEGINWDFI DFGMDLLACI DLIEKPMGIL SILEEESMFP KATDQTFSEK LTNTHLGKSA PFQKPKPPKP GQQARHFATA HYAGCVSYNI TGWLEKNKDP
610 620 630 640 650 660 670 680 690 700
LNDTVVDQFK KSQNKLLIEI FADHAGQSGC CEQAKGOGRCK KGGGFATVSS AYKEQLNSLM TTLRSTQPHF VRCIIPNEMK QPGVVDAHLY MHQLTCNGVL
710 720 730 740 750 760 770 T80 790 800
EGIRICRKGF PNRMMYPDFK MRYQILNPRG IKDLDCPKKA SKVLIESTEL NEDLYRLGHT KVFFRAGVLG QMEEFRDERL GKIMSWMQAW ARGYLSRKGF
810 820 830 840 850 860 870 880 890 500
KKLOEQRVAL KVVQRNLRKY LQLRTWPWYK LWQKVKPLLN VSRIEDEIAR LEEKAKKAEE LHAAEVKVRK ELEALNAKLL AEKTALLDSL SGEKGALQDY
910 920 930 940 950 960 970 980 500 1000
QERNAKLTAQ KNDLENQLRD IQERLTQEED ARNQLFQOKK KADQEISGLK KDIEDLELNV QKAEQDKATK DHQIRNLNDE IAHQDELINK LNKEKKMQGE
1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
TNQKTGEEL( AAEDKINHLN KVKAKLEQTL DELEDSLERE KKVRGDVEKS KRKVEGDLKL TQEAVADLER NKKELEQTIQ RKDKELSSIT AKLEDEQVVV

| — = ]
| —— T — . |
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
LKHQRQIKEL QARIEELEEE VEAERQARAK AEKQRADLAR ELEELGERLE EAGGATSAQI ELNKKREAEL SKLRRDLEEA NIQHESTLAN LRKKHNDAVA
== -1
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
EMAEQVDQLN KLKAKAEHDR QTCHNELNQT RTACDQLGRD KAAQEKIAK() LQHTLNEV(QS KLDETNRTLN DFDASKKKLS IENSDLLRQL EEAESQVSQL
e s ]
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MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1662 944.854| 2 -131.80, -0.1246| 56.70 45.39 1 0.0/ 1 |K.AKLEQTLDELEDSLER.E 1024-1039 |CID
1375 845.303| 2| -129.54| -0.1095| 49.52| 36.12 1 0.0| 0 |K.LEQTLDELEDSLER.E 1026-1039 |CID
774 737.756| 2 -126.07) -0.0930| 35.56/ 50.25 1 0.0/ 0 | R.IEELEEEVEAER.Q 1114-1125 |CID
1069 580.219| 2| -173.19| -0.1005| 42.34/ 22.71 1 0.0| 0 |K.LSIENSDLLR.Q 1279-1288 | CID
851 787.805| 2 -119.36/ -0.0940| 37.32| 25.33 1 0.0/ 0 |R.LAEAEETIESLNQK.C 1396-1409 |CID
1122 808.311| 2| -147.83] -0.1195| 43.62| 29.07 2 0.0| 1 |K.LKVDDLAAELDASQK.E 1457-1471 |CID
1119 808.317| 2 -140.41| -0.1135| 43.56, 32.21 2 0.0| 1 |K.LKVDDLAAELDASQK.E 1457-1471 |CID
1988 971.374| 2| -127.07) -0.1234| 67.79 56.89 2 0.0| 1 |K.NLADEVKDLLDQIGEGGR.N 1503-1520 |CID
1986 971.38| 2 -120.89, -0.1174| 67.73| 79.18 2 0.0/ 1 |K.NLADEVKDLLDQIGEGGR.N 1503-1520 |CID
1987 647.931 3| -107.59, -0.0697| 67.73 36.89 1 0.0| 1 |K.NLADEVKDLLDQIGEGGR.N 1503-1520 |CID
852 732.282| 2 -100.98, -0.0740| 37.33| 17.04 1 0.0/ 0 | R.ALDSMQASLEAEAK.G 1592-1605 |CID
1473 679.295| 3 -95.88/ -0.0651| 51.89 19.24 1 0.0| 1 |K.KLEADINELEIALDHANK.A 1616-1633 |CID
1296 821.349| 2 -108.75| -0.0893| 47.67, 24.49 1 0.0 0 |R.QIEEAEEIAALNLAK.F 1880-1894 |CID

Protein 4: Actin, cytoplasmic 1 OS=0Oreochromis mossambicus GN=actb PE=2 SV=1

Accession: ACTB_OREMO Score: 361.4
Database: SwissProt Seq. Coverage [%)]: 33.6
MW [kDa] / pl: 41.715.3 No. of Peptides: 9
Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 20 a0 100

MEDEIAALVYV DNGSGMCFAG FAGDDAPRAV FPSIVGRPEH QGVMVGMGOK DSYVGDEAQS FRGILTLEYP TEHGIVTNWD DMERKIWHHTE YNELEVAPEE
| E—— — ———r——— —— — — —————— =] i — e a—

[————— — — Ea——— = )|
[ — e

110 120 130 140 150 160 170 180 190 200
HEVLLTEAFL HNPEANREFKMT QIMFETFNTF AMYVATQAVI. SLYASGRTTG IVMDSGDGVT HTVPIYEGYA LPHATLRLDL AGRDLTDYLM KILTEREE
210 220 230 240 250 260 270 280 290 300
TTTAEREIVR DIEKEELCYVA LDFEQEMGTA ASSSSLEKSY ELPFDGOVITI GHNERFRCPEA LFQPSFLGME SCGIHETTYN SIMKCDVDIR FDLYANTVLS
— - — ——==
310 320 330 340 350 360 370 380
GGTTMYPGIA DEMOEEITAL APSTMKIKIT APPERKYSVW IGGSILASLS TFQOMWISEQ EYDESGESIV HRECF
===
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Am/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1203 904.281| 2| -146.70, -0.1327| 45.45 25.27 3 0.0| 0 | M.EDEIAALVVDNGSGMCK.A Carbamidomethyl: 16 2-18 CID
1185 904.75| 2 371.87| 0.3363| 45.05| 33.21 3 0.0/ 0 | M.EDEIAALVVDNGSGMCK.A Carbamidomethyl: 16 2-18 CID
1246 904.293| 2| -133.43 -0.1207| 46.46| 64.45 3 0.0| 0 | M.EDEIAALVVDNGSGMCK.A Carbamidomethyl: 16 2-18 CID
270 488.569| 2 | -324.89| -0.1588| 23.07 37.8 1 0.0/ 0 | K. AGFAGDDAPR.A 19-28 CID
1027 599.786| 2| -117.34| -0.0704| 41.38 17.15 1 0.0| 0 |R.AVFPSIVGRPR.H 29-39 CID
120 677.691| 2| -183.40, -0.1243| 18.80, 32.39 1 0.0/ 1 | K.DSYVGDEAQSKR.G 51-62 CID
941 758.263| 2| -151.93] -0.1152| 39.39, 38.93 1 0.0| 0 [K.IWHHTFYNELR.V 85-95 CID
1138 651.963| 3 -97.11| -0.0633| 43.96| 16.42 1 0.0/ 0 |R.VAPEEHPVLLTEAPLNPK.A 96-113 |CID
521 566.653| 2| -201.32| -0.1141 29.42| 33.74 1 0.0| 0 |R.GYSFTTTAER.E 197-206 |CID
1225 895.825| 2| -139.07| -0.1246| 45.97| 60.88 1 0.0| 0 |[K.SYELPDGQVITIGNER.F 239-254 |CID
1393 | 1107.901| 2| -124.20| -0.1376| 49.98| 52.28 2 0.0/ 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID
1391 | 1107.888| 2| -135.93| -0.1506| 49.91| 59.66 2 0.0| 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID
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Protein 5: V-type proton ATPase subunit B OS=Drosophila melanogaster GN=Vha55 PE=1 SV=1

Accession: VATB_DROME Score: 352.5

Database: SwissProt Seq. Coverage [%]: 22.0

MW [kDa] / pl: 545/5.3 No. of Peptides: 8

Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100

MMAQQROREH VLAVSRDFIS QPRLTYKTVS GVNGPLVILD EVKFPKFLEI VQLRLADGTV RSGQVLEVSG SKAVVOVFEG TSGIDAKNTL CEFTGDILRT

[ — —— ] T ST — T e

110 120 130 140 150 160 170 180 190 200

PVSEDMLGREYV FNGSGKPIDK GPPILAEDFL DIQGQOPINPW SREIYPEEMI(Q TGISAIDVMN SIARGOKIPI FSAAGLPHNE IARQICROAG LVKLPGKSVL
210 220 230 240 250 260 270 280 290 300

DDHTDNFATV FAAMGVNMET ARFFEQDFEE NGEMENVCLF LNLANDPFTIE RIITFRLALT AAFEFLAYOCE FHVLVILTDM SEYREALREV SAAREEVPGR
——— e ——_—_ _ _ _mmm_——_ _ __m|

310 320 330 340 350 360 370 380 350 400

RGFPGYMYTD LATIYERAGR VEGRENGSITQ IPILTMPNDD ITHPFIFDLTG YITEGQIYVD ROLHNROQIYP PVNVLPSLSR LMKSATGEGM TREFDHSDVEN
——— "~ —

410 420 430 440 450 460 470 480 490 500
QLYACYATGK DVQAMFAVVG EEALTFDDLL YLEFLTKFEK NFISQGNYEN RTVFESLDIG WOLLRTFPFKE MLERIPASTL. ARFYPRDERH

MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1079 488.139| 2 -298.46| -0.1457| 4254, 21.94 1 0.0/ 0 |K.FAEIVQLR.L 47-54 CID
344 546.178| 2 709.84| 0.3874| 25.09| 18.91 1 0.0| 0 |R.SGQVLEVSGSK.A 62-72 CID
1047 760.803| 2| -129.30, -0.0984| 41.82| 46.13 1 0.0| 0 |K.AVVQVFEGTSGIDAK.N 73-87 CID
1431 719.76| 2| -129.73| -0.0934| 50.89| 29.06 1 0.0| 0 |[K.NTLCEFTGDILR.T Carbamidomethyl: 4 88-99 CID
1514 864.32| 2| -135.67| -0.1173| 52.92| 21.96 1 0.0| 0 |R.LALTAAEFLAYQCEK.H Carbamidomethyl: 13 257-271 |CID
1832 959.397| 2 -116.49, -0.1118| 61.63] 89.99 1 0.0 0 |K.HVLVILTDMSSYAEALR.E 272-288 |CID
1716 948.861| 2 -89.01| -0.0845| 58.09, 66.03 1 0.0| 0 |R.GFPGYMYTDLATIYER.A 302-317 |CID
1979 838.877| 2 -91.73| -0.0770| 67.45 58.43 1 0.0/ 0 |R.TVFESLDIGWQLLR.I 452-465 |CID
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
Protein 6: ATP synthase subunit beta, mitochondrial OS=Drosophila melanogaster GN=ATPsyn-beta PE=1 SV=3
Accession: ATPB_DROME Score: 350.6
Database: SwissProt Seq. Coverage [%]: 18.0
MW [kDa] / pl: 54.1/5.1 No. of Peptides: 6
10 20 30 40 50 60 70 80 a0 100
MFALRAASKA DFENLLPFLGD LSESHAAKAR KARRARNGKT WVAVIGAVVDYV QFDDNLFPIL NALEVDNRSE RLVLEVAQHL GENTVRTIAM DGTEGLVREGDH
I s PO
110 120 130 140 150 160 170 180 190 200
KEVLDTGYPIR IPFVGRETLGR ITNVIGEFID ERGPFIDTDET AATHAEAPEF VOMSVEQEIL VTGIEKVVDLL APYAKGGRIG LFGGAGVGKT VLIMELINNWV
p——— = ]
210 220 230 240 250 260 270 280 290 300
AFAHGGYSVF AGVGERTREG NDLYNEMIEG GVISLEDETS EVALVYGOMN EPPGARARVA LTGLTVAEYF RDOEGODVLL FIDNIFRFTO AGSEVSRLLG
. ——— = =
310 320 330 340 350 360 370 380 390 400
RIPSAVGYQF TLATDMGSMO ERITTTERGS ITSVQATYVE ADDLTDEAPR TTFAHLDATT VLSRATAELG IYPAVDFLDS TSRIMDPNII 2 GQEHYNVARG
[ [— . —w  —r———— |
410 420 430 440 450 460 470 480 490 500
VORTLODYRS LODITATLGM DELSEEDKLT VARARKIQRF LSQPFOVAEV FTGHRAGKLVE LEQTIKGFSA TILAGDYDHLE EVAFYMVGEFL EEVVEKADRL
| — — ————
| — e E——
[——— = ———
510
AFEARN
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1198 839.367| 2| -120.03| -0.1008| 45.33| 66.63 1 0.0/ 0 |R.LVLEVAQHLGENTVR.T 72-86 CID
879 631.763| 2 -96.70[ -0.0611| 37.95 25.4 1 0.0/ 0 |R.TIAMDGTEGLVR.G 87-98 CID
1997 729.365| 2 -80.12| -0.0584| 68.05| 54.62 1 0.0/ 0 | K.TVLIMELINNVAK.A 190-202 |[CID
Bruker
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1254 718.303| 2| -108.05 -0.0776| 46.60 65.95 1 0.0| 0 |R.FTQAGSEVSALLGR.I 288-301 |(CID

1564 994.401| 2| -120.05| -0.1194| 54.17| 38.79 1 0.0/ 0 |R.AIAELGIYPAVDPLDSTSR.I 365-383 |CID

1686 981.913| 2 -95.98| -0.0942| 57.29, 63.17 2 0.0| 0 |R.FLSQPFQVAEVFTGHAGK.L 440-457 |CID

1684 981.918| 2 -90.89| -0.0892| 57.24| 76.66 2 0.0/ 0 |R.FLSQPFQVAEVFTGHAGK.L 440-457 |CID

1680 654.938| 3| -105.74, -0.0693| 57.16/ 17.65 1 0.0| 0 |R.FLSQPFQVAEVFTGHAGK.L 440-457 |CID

Protein 7: Actin, cytoplasmic 2 OS=Homo sapiens GN=ACTG1 PE=1 Sv=1

Accession: ACTG_HUMAN Score: 337.6
Database: SwissProt Seq. Coverage [%]: 33.6
MW [kDa] / pl: 41.8/5.3 No. of Peptides: 9
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MEEETAALVI DHGSGMCKAG FAGDDAFRAV FPSIVGREFRH QGVMVGMGOK DSYVGDEAQS FRGILTLEYP ITEHGIVTNWD DMERIWHHTE YNELEVAFEE
110 120 130 140 150 160 170 180 150 200
HEVLLTEAFL NFFEANREFMT QIMFETFNTE AMYVATQAVL. SLYASGRTTG IVMDSGDGVT HTVEPIYEGYA LPHATLRIDL AGRDLTDYLM KILTER.ﬂ
210 220 230 240 250 260 270 280 290 300
TTTREREIVR DIFEFLCYVA LDFEQEMATA ASSSS5LERSY ELFDGOVITI GNHNERFRCPFEA LFPQPSFLGME SCGIHETTFN SIMECDVDIR FKDLYANTVLS
= — — —=mm| [ — . | %
310 320 330 340 350 360 370 380
GGTTMYPGIA DEMQFEITAL APSTMEIKII AFPPERFYSVW IGGSILASLS TFQOMWISKD EYDESGESIV HRECFEF
ey |
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1338 918.325| 2| -113.59| -0.1043| 48.63| 40.59 1 0.0| 0 | M.EEEIAALVIDNGSGMCK.A Carbamidomethyl: 16 2-18 CID
270 488.569| 2| -324.89( -0.1588 23.07 37.8 1 0.0| 0 | K. AGFAGDDAPR.A 19-28 CID
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1027 599.786| 2 | -117.34| -0.0704| 41.38] 17.15 1 0.0/ 0 | R.AVFPSIVGRPR.H 29-39 CID
120 677.691| 2| -183.40| -0.1243] 18.80| 32.39 1 0.0| 1 |K.DSYVGDEAQSKR.G 51-62 CID
941 758.263| 2| -151.93| -0.1152| 39.39| 38.93 1 0.0[ 0 |K.IWHHTFYNELR.V 85-95 CID
1138 651.963| 3 -97.11| -0.0633| 43.96| 16.42 1 0.0[ 0 | R.VAPEEHPVLLTEAPLNPK.A 96-113 CID
521 566.653| 2 | -201.32| -0.1141 29.42| 33.74 1 0.0/ 0 |R.GYSFTTTAER.E 197-206 |CID
1225 895.825| 2| -139.07| -0.1246| 45.97| 60.88 1 0.0| 0 |K.SYELPDGQVITIGNER.F 239-254 |CID
1393 1107.901| 2| -124.20, -0.1376| 49.98 52.28 2 0.0| 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID
1391 1107.888| 2| -135.93| -0.1506| 49.91 59.66 2 0.0/ 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID

Protein 8: Tubulin alpha chain OS=Bombyx mori PE=2 SV=1

Accession: TBA_BOMMO Score: 319.2

Database: SwissProt Seq. Coverage [%]: 24.7

MW [kDa] / pl: 49.9/5.0 No. of Peptides: 7

Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 80 a0 100
MRECISVHVG QAGVOIGHNAC WELYCLEHGTI QPDGOMPTDE TIGGGDDSFN TFFSETGAGH HVFPFRALFVDL EPTVWDEVRT GTYRQLFHEFE QLITGRKEDAR
| —— I
110 120 130 140 150 160 170 180 190 200
HNNYARGHYTI GEEIVDLVLD RIRKLADQCT GLOGFLIFHS FGGGTGSGFT SLLMERLSVD YGEESKLEFA TYPAPOVSTA VVEPYNSILT THTTLEHSDC
210 220 230 240 250 260 270 280 290 300
AFMVDNEATY DICRRNLDTE PPTYTNLNRL IGQIVSSITA SLEFDGALNYV DLTEFQTHNLY FPFYPRIHFPLY TYAPVISAEK AYHEQLSVAE ITHACFEPAN
[—— [——_ = uare—
[—————— = —
310 320 330 340 350 360 370 380 390 400
OMVKCDPRHG FKYMACCMLYR GDVVPEDVHA ATATIKTKRT IQFVDWCPTG FEVGINYQPP TVVPGGDLAK VQRAVCMLSN TTATARARWAR LDHKFDLMYZA
. ———=—===__ =1 P
410 420 430 440 450 460
FRAFVHWYVG EGMEEGEFSE AREDLAALEK DYEEVGMDSA EGEGEGAEEY
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Am/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1366 1004.327| 2| -122.61| -0.1232| 49.28| 47.39 2 0.0 0 |K.TIGGGDDSFNTFFSETGAGK.H 41-60 CID
1371 1004.313| 2| -136.55| -0.1372| 49.41| 52.98 2 0.0| 0 |K.TIGGGDDSFNTFFSETGAGK.H 41-60 CID
1932 729.359| 2| -108.22| -0.0789| 65.02 68.11 1 0.0/ 0 |R.LIGQIVSSITASLR.F 230-243 |CID
1936 486.575/ 3| -108.34| -0.0527| 65.13| 16.16 1 0.0/ 0 |R.LIGQIVSSITASLR.F 230-243 |CID
1809 1204.961| 2 | -121.89| -0.1469| 60.91 50.17 1 0.0 0 | R.FDGALNVDLTEFQTNLVPYPR.I 244-264 |CID
1634 892.88| 2| -135.39| -0.1209| 55.91| 23.2 3 0.0/ 0 |R.IHFPLVTYAPVISAEK.A 265-280 |[CID
1611 892.883| 2| -132.03| -0.1179| 55.33 26.3 3 0.0/ 0 |R.IHFPLVTYAPVISAEK.A 265-280 |CID
1631 892.881| 2| -134.27| -0.1199 4 55.85 45.93 3 0.0[ 0 | R.IHFPLVTYAPVISAEK.A 265-280 |CID
723 508.182| 2| -217.90, -0.1108| 34.33 28.53 1 0.0| 0 | K.DVNAAIATIK.T 327-336 | CID
1578 799.795| 2 -115.30, -0.0922| 54.54, 44.59 2 0.0/ 0 |R.TIQFVDWCPTGFK.V Carbamidomethyl: 8 340-352 |CID
1570 799.792| 2| -119.05| -0.0952| 54.35 45.2 2 0.0 0 |R.TIQFVDWCPTGFK.V Carbamidomethyl: 8 340-352 |CID
1598 932.827| 2| -138.11| -0.1288| 55.00 22.69 2 0.0/ 0 | R.AVCMLSNTTAIAEAWAR.L Carbamidomethyl: 3 374-390 |CID
1604 932.822| 2| -143.46| -0.1338| 55.14| 28.26 2 0.0/ 0 |R.AVCMLSNTTAIAEAWAR.L Carbamidomethyl: 3 374-390 |CID
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Protein 9: Tubulin beta chain OS=0Onchocerca gibsoni GN=TBB PE=3 SV=1
Accession: TBB_ONCGI Score: 232.0
Database: SwissProt Seq. Coverage [%]: 13.3
MW [kDa] / pl: 49.9/4.9 No. of Peptides: 5
Modification(s): Carbamidomethyl, Oxidation
10 20 30 40 50 60 70 80 a0 100
MREIVHIQAG QCGNQIGSKF WEVISDEHGI DPLGQYHGDS DLQLERINVY YNEVQKFRYV PRATLVDLEP GTMDSVRAGA FGQLFRPDNY VFGQSGAGNN
110 120 130 140 150 160 170 180 190 200
WAKGHYTEGLR ELVDSVLDVI REKEAEACDCL QGFQFTHSLG GGTGSGMGTL LISKIREEYP DRIMTTFSVV PSPEVSDTVV EPYNATLSVH QLVENTDETF
= === _=__—_______|
210 220 230 240 250 260 270 280 290 300
CIDNERLYDI CFRTLKLTTEF TYGDLNHLVS ATMSGVTTCL RFPGQOLNADL RKLAVNMVEF PRLHFFMPGF APLTSESNQD YRAVTVAELT QQLFDAKIMM
= T T, =
310 320 330 340 350 360 370 380 390 400
LACTDPRHGRY LTAAATFRGR MSMFDVDEQM LNIQNENSAY FVDWIPNNVE TAVCDIPPRD LEMRATFIGN STATIQELFKR VSEQFTAMFR RKAFLHWYTG
== =—=mm [—— T = |
————————r—— =
N E——————
410 420 430 440 450
EGMDEMEFTE AESNMNDLVS EYQQVQDASA DDELNETIEQ AETE
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Am/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1927 986.883| 2| -120.93| -0.1194| 64.87) 56.71 1 0.0 0 |K.GHYTEGAELVDSVLDVIR.K 104-121 |CID
1775 810.811| 2| -136.15/ -0.1104, 59.86| 45.58 1 0.0| 0 |R.LHFFMPGFAPLTSR.S 263-276 |CID
299 533.093| 2| -233.22| -0.1244| 23.91 30.72 1 0.0| 0 |K.NMMAACDPR.H Carbamidomethyl: 6 298-306 |CID
1810 929.36| 2| -123.07| -0.1144| 60.96, 34.89 2 0.0/ 0 | KIMAATFIGNSTAIQELFK.R Oxidation: 1 363-379 |CID
1804 929.356| 2| -127.38| -0.1184| 60.71] 60.73 2 0.0| 0 | KIMAATFIGNSTAIQELFK.R Oxidation: 1 363-379 |CID
1711 1007.412| 2| -112.11| -0.1129| 57.96/ 16.63 1 0.0 1 |K.MAATFIGNSTAIQELFKR.V Oxidation: 1 363-380 |CID
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Protein 10: Heat shock-related 70 kDa protein 2 OS=Rattus norvegicus GN=Hspa2 PE=2 SV=2
Accession: HSP72_RAT Score: 223.9
Database: SwissProt Seq. Coverage [%]: 10.7
MW [kDa] / pl: 69.6/5.5 No. of Peptides: 6
10 20 30 40 50 60 T0 80 g0 100
MSARGPATGI DLGTTYSCVG VFQHGKVEIL ANDQGNRTTP SYVAFTDTER LIGDAAFNQV AMNPTNTIFD AKRLIGRKFE DATVQSDMKH WEFRVVSEGG
| —— ]
110 120 130 140 150 160 170 180 190 200
KPKVQVEYKG EMKTFFPEEI SSMVLTHEMKE IAEAVLGGKY QSAVITVEAY FNDSQROATH DAGTITGLNY LRIINEPTAR ATAVGLDKKG CRAGGEKNVLI
P — = . = ==, ]
| =——-— —— =—=—== _ 1
e o =y
[ —
210 220 230 240 250 260 270 280 290 300
FDLGGGTFDV SILTIEDGIF EVHSTAGDTH LOCGEDFDNEM VSHLAFEEFKR KHFFDIGENK RAVRRLRTAC ERAKRTLSSS TQASIEIDSL YEGVDEYTSI
| |
310 320 330 340 350 360 370 380 390 400
TRARFEELNA DLFRGTLEPV EFALRDAKLD HKGQIQEIVLY GOSTRIPKIQ KLLODFFNGK ELNKSINEDE AVAVGRAVORA ATLIGDKSEN VODLLLLOVT
== ]
410 420 430 440 450 460 470 480 490 500
PLSLGIETAG GVMTPLIKRN TTIPTHQTQOT FTTYSDNQSS VLVOVYEGER AMTKDNNLLG KFDLTGIPPA PRGVEQIEVT FDIDANGILN VTAADKSTGH
510 520 530 540 550 560 570 580 590 600
ENFKITITNDK GRLSKDDIDR MVDQEAERYKS EDEANRDRVA AKNAVESYTY NIKQTVEDEK LROGHISEQDK NKILDKCQEV INWLDRNQMAE ERDEYEHHOK
610 620 630 640
ELERVCNPII SKLYQGGPGG GOGSSGGETIE EVD
MS/MS Peptide Matches
Cmpd./m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
384 614.738| 2| -129.56| -0.0797| 26.12] 53.07 1 0.0| 0 |K.VEIIANDQGNR.T 27-37 CID
1779 814.812| 2| -127.19, -0.1036| 59.93 38.46 1 0.0| 0 |K.TFFPEEISSMVLTK.M 114-127 |CID
1308 830.351| 2| -120.71] -0.1002| 47.92] 35.21 1 0.0/ 0 | R.IINEPTAAAIAYGLDK.K 173-188 |CID
Bruker
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1196 894.392| 2| -119.31) -0.1067| 45.31 17.84 2 0.0/ 1 |R.IINEPTAAAIAYGLDKK.G 173-189 |CID
1186 894.385| 2| -127.14| -0.1137| 45.06, 40.21 2 0.0/ 1 |R.IINEPTAAAIAYGLDKK.G 173-189 |[CID
1190 596.603| 3| -109.35/ -0.0652| 45.12/ 16.86 1 0.0/ 1 |R.IINEPTAAAIAYGLDKK.G 173-189 |[CID
451 846.243| 2| -145.83| -0.1234| 27.69| 35.47 1 0.0/ 0 |K.STAGDTHLGGEDFDNR.M 224-239 |CID
1359 627.293| 2 -29.77) -0.0187| 49.14, 21.46 1 0.0/ 0 | R.FEELNADLFR.G 305-314 |CID
Protein 11: Arginine kinase OS=Carcinus maenas PE=2 SV=1
Accession: KARG_CARMA Score: 223.1
Database: SwissProt Seq. Coverage [%]: 20.2
MW [kDa] / pl: 40.2/6.4 No. of Peptides: 6
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MADAATITEL EEGFEELEAA TDCESLLEEY LTESVFDQLE AFKTSLGATL LDVIQSGVEN LDSGVGVYAFP DAEAYTLFSEF LFDPITEDYH KGFEQTDEHE
110 120 130 140 150 160 170 180 190 200
NEDFGDVHNQF VHNVDPDGKFV ISTEVRCGRS MEGYPFNPCL TEAQYREMES KEVSSTLSNLE GELKGTYHAL TGMTEDVOOE LIDDHFLFFE GDRELOABNA
[—— |
210 220 230 240 250 260 270 280 290 300
CRYWPTGRGI YHNDNETFLYV WCNEEDHLETI ISMOMGGDLG OVYRRLVTAV NDIEKRVPFS HHDRLGFLTF CPTHNLGTTVR ASVHIKLPKL AANRDELEEWV
. - — " =" _ _Im__ [ S —
310 320 330 340 350 360
AGEYSLOVRG TRGEHTEREG GVYDISNFRR MGLTEFQAVE EMODGILELT KIEKEMO
— == = = = =
—— T T
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1290 574.23| 2| -140.95/ -0.0809 47.54| 40.91 1 0.0[ 0 |K.LIDDHFLFK.E 181-189 |CID
1327 859.799| 2| -119.08, -0.1024| 48.36| 24.84 1 0.0 0 |K.TFLVWCNEEDHLR.I Carbamidomethyl: 6 217-229 |CID
Bruker 2019/11/11 15:25-0200
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1264 834.312| 2| -124.43] -0.1038| 46.91 47.23 1 0.0| 0 |R.IISMQMGGDLGQVYR.R 230-244 |CID

1748 898.872| 2| -111.04| -0.0998| 59.07| 31.11 1 0.0/ 0 |R.LGFLTFCPTNLGTTVR.A Carbamidomethyl: 7 265-280 |[CID

418 673.881 3| -152.42| -0.1027, 26.91 21.34 1 0.0| 1 |[R.GTRGEHTEAEGGVYDISNK.R 310-328 |CID

437 853.273| 2| -133.39| -0.1138| 27.37| 57.72 1 0.0/ 0 |R.GEHTEAEGGVYDISNK.R 313-328 |CID

Protein 12: Arginine kinase OS=Homarus gammarus PE=1 SV=4

Accession: KARG_HOMGA Score: 180.6
Database: SwissProt Seq. Coverage [%]: 17.7
MW [kDa] / pl: 40.0/6.0 No. of Peptides: 5
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MADAATTAKL. EEGFKKLEARR TDCHSLLKKY LSKDIFDSLK AKKTSLOATL LDVIQSGVEN LDSGVGIYAP DAEAVSLFAP LFDPIIEDYH KGFHKQTDKHP
110 120 130 140 150 160 170 180 190 200
AFKDFGDVSKF INVDEEGTFV ISTRVRCGRS MEGYPFNEPCL TEAQYKEMEE KVSSTLSGLE GELKGSYFPL TGMTHEVQOH LIDDHFLFKE GDRFLOAANRE
——— = ]
210 220 230 240 250 260 270 280 290 300
CRYWPAGRGT YHNDNKTFLYV WCNEEDHLRT ISMOMGGDLG (QUVYRRLVSAV NDIEKRVPPS HHDRLGFLTF CPTHNLGTTVR ASVHIKLPHKL ARNREKLEEWV
| — e e — = S . = ==
310 320 330 340 350 360

ARFFELOVRG TRGEHTEAEG GIYDISNFER MGLTEFQAVH EMODGILELT KIEKEM

MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Am/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1290 574.23| 2| -140.95| -0.0809| 47.54| 40.91 1 0.0| 0 |K.LIDDHFLFK.E 181-189 |CID

1327 859.799| 2| -119.08| -0.1024| 48.36| 24.84 1 0.0/ 0 |K.TFLVWCNEEDHLR.I Carbamidomethyl: 6 217-229 |CID

1264 834.312| 2| -124.43] -0.1038| 46.91 47.23 1 0.0| 0 |R.IISMQMGGDLGQVYR.R 230-244 |CID

616 544.198| 2| -193.50, -0.1053| 31.74 36.5 1 0.0| 0 |R.LVSAVNDIEK.R 246-255 |CID
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1748 898.872| 2| -111.04| -0.0998| 59.07( 31.11 1 0.0/ 0 |R.LGFLTFCPTNLGTTVR.A Carbamidomethyl: 7 265-280 |CID
Protein 13: Heat shock cognate 71 kDa protein OS=Danio rerio GN=hspa8 PE=2 Sv=1
Accession: HSP7C_DANRE Score: 151.7
Database: SwissProt Seq. Coverage [%]: 7.9
MW [kDa] / pl: 70.9/5.2 No. of Peptides: 4
10 20 30 40 50 &0 70 20 a0 100
MSKGPAVGID LGTTYSCVGEY FOQHGEVELIIA NDOQGHNRTTES YVAFTDTERL IGDAARNCOVA MNWNEPTHNTVLDA NRLNGRQFDD GVVQSDMEHW PFNVINDHNSR
—— - |
110 120 130 140 150 160 170 180 190 200
PEVOVEYKGE SESFYFEEIS SMVLTEMEEI AEAYIGETVS HNAVITVPAYS HNDSQROATKD AGTISGLNVL VIINEPTAAAR TAYGLDEEVG AERNVLIFDL
210 220 230 240 250 260 270 280 290 300
GGGSFDVSIL TIEDGIFEVK STAGDTHLGG EDFDNEMVNH FITEFFREFHE FDISDNKREAV RELRTACERA FKRTLSS55TQA SIEIDSLYEG IDFYTSITRA
——_ S E—— =
310 320 330 340 350 360 370 380 390 400
RFEELNADLF RGTLDEFVEKA LRERDAFMDEA] IHDIVLVGGES TRIPRIQEKLL QDYFNGEKELN KSINPDEAVA YGAAVOAATI, SGDESENVOD LLLLOVTELS
[ = —
410 420 430 440 450 460 470 480 490 500
LGIETAGGVM TWVLIFRENTTI PTEQTQTFTT YSDHNQPGVLI (WVYEGERAMT FDNNLLGKFE LTGIPFAPRG VEPQIEVTFDI DANGIMHNVSA VDESTGEENK
510 520 530 540 550 560 570 580 590 600
ITITHDEGRL SEEDIERMVY EAERKYFAEDD VQRDEVSAKN GLESYAFNME STVEDEKLKG KISDEDEQET LDECHNEVIGW LDENQTAERE EFEHQOFELE
610 620 630 640 650
FNVCNPIITEL YQSAGEMPGG MPEGMPGGFE GAGAAPGGGS SGEFTIEEVD
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
384 614.738| 2| -129.56| -0.0797| 26.12| 53.07 1 0.0| 0 |K.VEIIANDQGNR.T 26-36 CID
Bruker
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

451 846.243| 2| -145.83| -0.1234| 27.69| 35.47 1 0.0/ 0 |K.STAGDTHLGGEDFDNR.M 221-236 |CID

1359 627.293| 2 -29.77| -0.0187| 49.14| 21.46 1 0.0| 0 | R.FEELNADLFR.G 302-311 |CID

902 733.341| 2 -93.69| -0.0687| 38.50( 41.74 1 0.0[ 0 | K. AQIHDIVLVGGSTR.I 329-342 |CID

Protein 14: Alpha-actinin, sarcomeric OS=Anopheles gambiae GN=Actn PE=3 SV=2

Accession: ACTN_ANOGA Score: 151.0
Database: SwissProt Seq. Coverage [%)]: 6.4
MW [kDa] / pl: 106.5/5.6 No. of Peptides: 5
Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 820 a0 100
MMENGGYVGED YGGEENYME(Q EEEWEREGLL DPAWERQORK TFTAWCHNSHL REAGTSIENI EDDFRNGLKL MLLLEVISGE TLPRKPDRGKM RFHETANVNE

110 120 130 140 150 160 170 180 190 200
ALDFTIASKGY FKLVSIGAEET VDGNLEMTLG MIWTITLRFA IQDISVEEMT ARKEGLLLWCO RETAPYRENVN @ VONFHLSFED GLAFPCALTHR HRPDLIDYSK

=~ = = ——— =

210 220 230 240 250 260 270 280 290 300
LSFDNPLENL NTAFDVAEERKY LDIPRMLDPFD DLINTEFRKPDE RATMTYWVSCY YHARPQGROOP GSTPFVIHLT KTGLSYRFFV RLFAAETAAN RICEKVLEVHNG

310 320 330 340 350 360 370 380 390 400
ENERLMEEYE RLASDLLEWI RRTMPWLNSR QSDSTLAGVY EELEEYRTYR REHKFPREVE(Q FAKLETNFNT LOTKLRLSNR PAYMPTEGEM WVSDITHNSWEG

[=—— — =

410 420 430 440 450 460 470 480 490 500
LEHAEKAFEE WLLAETMRLE RLEHLAQKFE HEADTHEDWT KGEKEEMLOS(Q DFRNCKLNEL FALFKKFHEAF ESDLAAHODR VEQIAATAQE LNTLEYHDCA

510 520 530 540 550 560 570 580 590 600
SVNARCORTC DOWDRLGALT QRRROGLDEZA ERTLEKTDLL HLEFAKRAAP FNNWLDGARE DLVDMFIVHT MEEIQGLIQA HDOFRKATLGE ADKEFNVIIG

610 620 630 640 650 660 670 680 690 700
LVRDAEATVE QEQVPGGLVN PYTTLSADLT SREWSEVRAL VPOQRDOTLAN ELRKOQONNEM LRROFAEKAN AVGPWIEROM DAVTATGMGI SGSLEEQLHR

710 720 730 740 750 760 770 T80 790 200
LEEYEQAVYRA YHKPSIEELEK THQAVOESMI FENRYTHYTM ETLRVGWEQL LTSINENINE VENQILTRDS KGITQEQLTE FRSSFNHFDE HNRTGRLAPEE

= = — == |

810 820 830 840 850 860 870 880 890 a0o0

FESCLVSLGY SIGKDEQGDM DFQRTILAVVD PHASGYVQFD AFLDFMTRES TDTDTAEQVI DSFRILASDR PYTILPDELRR ELPPDOAEYC IQRMPEYHGE
L == = |

g10 620 630

NATPGALDYM SFSTALYGES DL
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1410 587.743| 2| -106.34| -0.0625 50.31 19.19 1 0.0| 0 |K.EGLLLWCQR.K Carbamidomethyl: 7 153-161 |CID
1199 723.777) 2| -139.60, -0.1011| 45.37| 26.93 1 0.0| 0 | K.NVNVQNFHLSFK.D 168-179 |CID
1785 608.279| 2| -100.66| -0.0612] 60.06/ 52.04 1 0.0| 0 |R.LASDLLEWIR.R 312-321 |CID
1712 708.308| 2| -109.70, -0.0777| 58.01 37.2 1 0.0| 0 |[R.VGWEQLLTSINR.N 745-756 |CID
Bruker
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1314 907.309| 2| -109.06/ -0.0990| 48.05/ 15.63 1 0.0/ 0 |R.ESTDTDTAEQVIDSFR.I 849-864 |CID
Protein 15: Tubulin beta-1 chain OS=Brugia pahangi PE=3 SV=1
Accession: TBB1_BRUPA Score: 141.3
Database: SwissProt Seq. Coverage [%]: 8.0
MW [kDa] / pl: 50.2/4.7 No. of Peptides: 3
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 a0 100
MRETVHVQRG QCGNQIGAKF WEVISDEHGY QPDGTYKGDS DLOIERTHNVY YNEANGGEYV PRAVLVDLEFP GTMDSIRGGE FGOLFRPDNF VFGQSGRGNN
110 120 130 140 150 160 170 180 190 200
WAKGHYTEGA ELVDNVLDVI REEARGCDCL QGFQLTHSLG GGTGSGMGTL LISKTREEYP DRIMSSFSVY PSPEVSDVVL EPYHNATLSVH #QLVENTDETE
210 220 230 240 250 260 270 280 290 300
CIDNEALYDT CFRTLKLANF TYGDLNHLVS VTMSGVTTCL ERFPGOLNADL. ERKLAVNMVEF FPRLHFFMPGF APLSARDARAR YRALNVAELT QOMFDARNMM
—=
310 320 330 340 350 360 370 380 390 400
ELCDPREHGRY LTVARMFRGR MSMREVDEQM MOVONENSSY FVEWIPNNVE TAVCDIPPRG LEMSATFIGHN TTAIQELFER ISEQFTREMFR REAFLHWYTG
== — = | —— . — = par=——_ —=_ _—
410 420 430 440 450
EGMDEMEFTE AESNMNDLVS EYQOYQODATA DEEGDLOEGE SEYTEQEE
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Aml/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
299 533.093| 2| -233.22| -0.1244| 23.91 30.72 1 0.0/ 0 |K.NMMAACDPR.H Carbamidomethyl: 6 298-306 |CID
1846 936.365| 2| -125.17| -0.1172| 61.97| 41.33 1 0.0[ 0 | KIMSATFIGNTTAIQELFK.R 363-379 |CID
1312 615.235| 2| -110.19, -0.0678| 48.04, 47.57 1 0.0 0 | R.ISEQFTAMFR.R 381-390 |CID
Bruker
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Protein 16: Elongation factor 1-alpha, oocyte form OS=Xenopus laevis GN=eeflao PE=1 SV=1
Accession: EF1A2_XENLA Score: 141.0
Database: SwissProt Seq. Coverage [%]: 8.5
MW [kDa] / pl: 50.1/9.2 No. of Peptides: 3
10 20 30 40 50 60 T0 80 g0 100
MGKEKIHINI VVIGHVDSGK STTTGHLIYK CGGIDKRTIE KFEKERRFMG KGSFKYAWVL DKLKRERERG ITIDISLWKF ETGKFYITII DARPGHRDFIK
— = — e ————
110 120 130 140 150 160 170 180 190 200
NMITGTSQAD CAVLIVAGGYV GEFEAGISKN GQTREHALLE FTLOVKQLIT GVNFMDSTEP PFSQKRFEEI THKEVSAYIKK IGYNEATVEF VPISGWHGDN
o
210 220 230 240 250 260 270 280 290 300
MLEASTNMPW FHGWKIERKE GNASGVTLLE ALDCITPPQR PTAKPLRLPL QDVYKIGGIG TVEVGRVETG VLKPGMIVTF APSNVTTEVK SVEMHHEALQ
310 320 330 340 350 360 370 380 390 400
ERLPGDNVGF NVFNISVKDI RRONVAGDSK NDPPMQAGSF TAQVIILNHE GQISAGYAPV LDCHTRHIAC KFAELKQKID RRSGKKLEDD PKFLKSGDAR
410 420 430 440 450 460 470
IVEMIPGKPM CVESFSDYPPF LGRFAVRDMR QTVAVGVIKG VDKFARSSGH VTKSREVKAGK K
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1208 800.878| 2| -105.02| -0.0841| 45.57, 59.07 1 0.0| 0 |K.IHINIVVIGHVDSGK.S 6-20 CID
961 701.729| 2| -211.60| -0.1485 39.85 28.03 1 0.0| 0 |K.FYITIDAPGHR.D 85-96 [CID
1518 649.834| 2 -66.15| -0.0430| 52.99| 53.92 1 0.0/ 0 | R.EHALLAFTLGVK.Q 135-146 |CID
Protein 17: Troponin T OS=Periplaneta americana GN=TNT PE=2 SV=1
Accession: TNNT_PERAM Score: 86.5
Database: SwissProt Seq. Coverage [%]: 55
MW [kDa] / pl: 459/5.0 No. of Peptides: 2
Bruker
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10 20 30 40 50 60 70 80 a0 100
MSDEEEYSEE EEEVPVDTKP RHSVIVVEEK GDPEFVERQE QKSSALDEQL KEYIAEWRK( RAKEEEDLKK LEKDKQSKREV MRADEEKRMA ERKKQEEERR
110 120 130 140 150 160 170 180 190 200
VREIEEKKQR DIEEKRRRLE EAEKKROAMM QALKEQEQQOK GPNFTIQKKD PSFMMSSAQI ERNKTKEQLE EEFKKISLSFR IKPLEIENLN VDELKVEATE
210 220 230 240 250 260 270 280 290 300
LWDAIVELET EKYDLEERQK RODYDLEELK ERQEQQLRHK ALKKCLDPEAR LTGEYPPKIQ VASKYERRVD TRSYDDEKKL FEGGWATLSS ESNEKVWKSK
| ———— — — = _ ] [ r——— —
310 320 330 340 350 360 370 380 390
YELFAMNRSKS KLPKWFGERP CEEKGDPESP EEEEVKADAG VDDELEEPTF EPEPEPEPEE EAAEEELAEEE EEEEEEEEEE EEEE
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
509 712.773| 2| -106.36] -0.0758 29.11| 37.24 1 0.0[ 1 |K.LETEKYDLEER.Q 208-218 |CID
756 500.574| 2| -389.63| -0.1951| 35.06) 18.42 1 0.0 0 |K.GLDPEALTGK.Y 245-254 |CID
Protein 18: Hemoglobin subunit alpha-1/2 OS=Rattus norvegicus GN=Hbal PE=1 SV=3
Accession: HBA_RAT Score: 83.4
Database: SwissProt Seq. Coverage [%]: 37.3
MW [kDa] / pl: 15.3/7.8 No. of Peptides: 3
10 20 30 40 50 60 70 80 a0 100
MVLSADDKTN IFNCWGKIGE HGGEYGEEAL QRFMFAAFPTT KTYFPSHIDVS PGSAOVFAHG FFRVADALAKDS ADHVEDLPGR LSTLSDLHAH FKLEVDEVNEE
| _ = T— L = Er——— 1
= e
110 120 130 140 150
FLSHCLLVTL ACHHPGDFTP AMHASLDKFL ASVSTVLTSE YR

MS/MS Peptide Matches
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
463 786.794| 2| -101.28 -0.0797| 28.01 16.88 1 0.0| 0 |K.IGGHGGEYGEEALQR.M 18-32 CID
905 868.342| 2| -108.39| -0.0941 38.56| 40.04 2 0.0/ 0 |K.TYFSHIDVSPGSAQVK.A 42-57 CID
904 868.334| 2| -117.60, -0.1021| 38.51 45.7 2 0.0| 0 |K.TYFSHIDVSPGSAQVK.A 42-57 CID
1279 766.303| 3| -112.04| -0.0859| 47.24, 20.82 1 0.0| 0 | K. AADHVEDLPGALSTLSDLHAHK.L 70-91 CID
Protein 19: ATP synthase subunit alpha OS=Rickettsia bellii (strain OSU 85-389) GN=atpA PE=3 SV=1
Accession: ATPA_RICBS8 Score: 68.9
Database: SwissProt Seq. Coverage [%]: 4.5
MW [kDa] / pl: 56.4/5.6 No. of Peptides: 2
10 20 30 40 50 60 70 80 a0 100
MELKEPIEVAD TLORKETIANTN CLSELEEVGY VINVGDGIAK IYGLANVQSG EVVEFESGVE GLVLNLENDS VDAVIMGDDN QVOOGDEVER TEEVLEVLVG
110 120 130 140 150 160 170 180 140 200
TALLGRVVDAE LGNFIDGKGD TKSKEYRHIE MEAPGITDRA SVSEPVOTGI EVIDLLIPIG RGORELIIGD ROQTGKTATAT DTITHNQEFKAH 2 SLNDEKDETY
| ———l——
210 220 230 240 250 260 270 280 240 300
CIYVATGORR SSVAQTVEEL EDAGAMDYTI IVSATASEARR ALOFVAPYAR CSEMGEYFRDN GFHALITYDD LSFHAVAYRO ISLLLRRFPG REAYPGDVFEY
[r——— = ar—u—
310 320 330 340 350 360 370 380 340 400
LHSRLLECAR FKMSEERGGGS LTALPITETQ AGDVSAYTIPT NVISITDGDI FLESELFYRG TRPAVNVGIS VSEVGSAROQT FAMEOVAGST FKLELAQFREL
410 420 430 440 450 460 470 480 440 500
ESFLOFGSDL DSATEAQTEH GRRLVEILKQ AQYHPFSVEE QITSIYAGTK EKYLINIFVER TIEKEFEEFMLS EIFKQNOQEDIL ESIESEERIT EENEQKLETF
510 520
LENFVEDFVKE ID
MS/MS Peptide Matches
Bruker
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Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

780 599.261| 2| -110.67| -0.06634 35.69| 27.51 1 0.0/ 0 | R.VVDALGNPIDGK.G 107-118 |CID

1055 644.284| 2| -103.67| -0.0668| 42.01| 41.39 1 0.0| 0 |K.HALII'YDDLSK.H 263-273 |CID

Protein 20: Spectrin alpha chain OS=Drosophila melanogaster GN=alpha-Spec PE=1 SV=2

Accession: SPTCA_DROME Score: 63.1
Database: SwissProt Seq. Coverage [%]: 0.5
MW [kDa] / pl: 278.1/5.1 No. of Peptides: 1
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10 20 30 40 50 60 70 80 90 100
MENFTPKEVK ILETVEDIQE RREQVLSRYN DFKIETRQKR EKLEDSRRF() YFKRDADELE SWIHEKLQAA SEESYRDPTN LQAKIQKHQA FEAEVSAHSN
110 120 130 140 150 160 170 180 190 200
ATVSLDNTG{) EMINQQHFAS ESIQVRLDEL HKLWELLLSR LAEKGLKLQ{ ALVLVQFLRQ} CEEVMFWIKD KETFVTADEF GCQDLEHVEVL QRKFDEFQKD
210 220 230 240 250 260 270 280 290 300
MASQEYRVTE VNQLADKLV() DGHPERDTIT KRKEELNEAW QRLKQLATVR QEKLFGAHEI QRFNRDADET VAWIAEKDVV LSSDDYGRDL ASVQALQRKH
310 320 330 340 350 360 370 380 390 400
EGVERDLAAL EDKVSTLGAE AQRLCSIHAD HSDQIRDKQA EIANYWQSLT TKARERKQKL DESYYLHRFL ADFRDLVSWI NGMKAIISAD ELAKDVAGAE
410 420 430 440 450 460 470 480 490 500
ALLERHQEHK CEIDAREDSF KLTTESGQKL LEREHYAAAE IQEKLAALEN DKSSLLSLWE DRRILYEQCM DLQLFYRDTE QADTWMAKQE AFLANEDLGD
510 520 530 540 550 560 570 580 590 600
SLDSVEALIK KHEDFEKSLA AQEEKIKALD IFATKLIDG{) HYAADDVAQR ROMLLARRAA LQEKSSKRR() LLEDSNRY()} FERDCDETKG WISEKLKFAT
610 620 630 640 650 660 670 680 690 700
DDSYLDPTNL NGKMQKHQNF EHELNANKSR IEDITNVGTE LIEKQHYAAD QINTRMQEIV VLWETLVQAS DKKGTKLNEA CQQQQFNRTI EDIELWLSEI
710 720 730 740 750 760 770 T80 790 800
EGQLLSEDHG KDLTSVQNLQ KKHALLEADV MAHQDRIESI KVAANKFIES CHFDADNIRN KECGNLSARYA ALAAPMCERK QHLLDSLOVQ QLFRDLEDEA
810 820 830 840 850 860 870 880 890 500
AWIREKEPIA ASTNRGRDLI GVQNLIKKHQ AVLAEINNHE ARLLNVISSG ENMLKDQPFA SDDIRQRLEA LQEQWNTLKE KSSQRKQDLD DSLQAHQYFA
910 920 930 940 950 960 970 980 500 1000
DANEAESWMR EKEPIATGSD YGKDEDSSEA LLKKHEALVS DLEAFGNTIQ ALQEQAKNCR QQETPVVDIT GCKECVVALYD YTEKSPREVS MKKGDVLTLL
1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
NSNNKDWWKV EVNDRQGFVP AAYIKKIDAG LSASQONLVD NHSIAKRQNQ INSQYDNLLA LARERQNKLN ETVKAYVLVR EAADLAQWIR DKENHAQIAD
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
VVGEDLEEVE VLQKKFDDFN DDLKANEVRL ANMNEIAVQL TSLGQTEAAL KIQTQMQDLN EKWNNLQTLT AEKASQLGSA HEVQRFHRDI DETKDWIAEK
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
ANALNNDDLG KDLRSVQTLQ RKHEGVERDL AALRDKIRQL DETANRLMOS HPDTAEQTYA KQKEINEMWD QIITKSTARK EKLLDSYDL( RFLSDYRDLL
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MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1881 714.33| 2| -154.37| -0.1103| 63.21 39.74 1 0.0| 0 |K.LLQQALVLVQFLR.Q 148-159 |CID
Protein 21: Fructose-bisphosphate aldolase OS=Drosophila melanogaster GN=Ald PE=1 SV=5
Accession: ALF_DROME Score: 47.7
Database: SwissProt Seq. Coverage [%)]: 3.0
MW [kDa] / pl: 39.0/7.0 No. of Peptides: 1
10 20 30 40 50 &0 70 20 a0 100
MTTYFNYPSK ELQDELREIA QRIVAPGRGI LARDESGETM GFRLODIGVE NTEDNRRAYR QLLFSTDPKL AENISGVILFE HETLYQRKADD GTEFAEILFK
110 120 130 140 150 160 170 180 130 200
KGIILGIEVD FKGVWVEPLFGSE DEVTTQGLDD LARRCROYRK DGCDFAFWRC VLKIGENTES YQSILENANY LARYASTCOS QRIVEIVEFE VLFDGDHDLD
210 220 230 240 250 260 270 280 290 300
RAQFNVTETVL ARVYFALSDH HVYLEGTLLE FNMVTAGQSA FFNTEFEEIAL ATVQALRRTV FPAAVITGVIFL SGGEQSEEEAT VNLSATNNVE LIRPWALTES
—— - |
310 320 330 340 350 360 370
YGRALQASVL. RAWAGKFENI AAGONELLKR AFANGDAAQG FYVAGSAGAG SGSLFVANHA Y
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Am/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1068 597.267| 2| -126.30| -0.0754| 42.33| 47.74 1 0.0| 0 |K.VTETVLAAVYK.A 205-215 |CID
Bruker
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Apéndice 3. Identificacdo das proteinas por meio do software ProteinScape (verséo 3.1,
Bruker Daltonics) e o algoritmo Mascot (v2.3, Matrix Science, UK) para NCBI.
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I Project Info

Name: Colaboracao Date: Apr 16, 2019
I sample Info & Protocols

Name: Ju_espermateca

Date: Nov 5, 2019

I Search Result Info

Search Result: lonTrap_allOrg 2019-11-06 16:28:01

Location: /Colaboracéo/Ju_espermateca/Ju_esp_051119.mgf

Search Method: lonTrap_allOrg Version: 1.4
Search Engine(s): Mascot, 2.3.02 Ident. Compound(s):  111/2717
Database(s): NCBInr, nchinr_.fasta

Note:

Bruker

ProteinScape 2019/11/13 17:46-0200
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I Results

Protein 1: transferrin [Rhodnius prolixus]
Accession: 0i|156891049 Score: 752.3
Database: NCBInr Seq. Coverage [%]: 32.3
MW [kDa] / pl: 72.817.4 No. of Peptides: 15
Modification(s): Carbamidomethyl

10 20 30 40 50 &0 70 80 a0 100
MTVANFLLLT SLLVTSGVLA ETDDTLRICY PQEVYNDCVE MMEAGKAANT PVHCVSARDR YDCOTEKLEGG FADFERLDFE DMYNVAVEGHK DHFDVVEEIR

[ —— T S —
[——— e ———_— —— — — E—

110 120 130 140 150 160 170 180 190 200

TKEEPDAEFR YEAVAVVHKD LNLENIKEGL KGLKSCHTGV GRNVGYKIPI THLAQMGVLG FPLNDDSVSPR ELELKALSNL FSKGCLVGTW SPHPETNIRL
e = = =
— e —————r—]
[ —— — E—— |

210 220 230 240 250 260 270 280 290 300
KATYKNLCAL CEHPDKCDYP DQNSGYEGAL RCLATGGDVR WTKVIFVEKF FGMAYGSTPA KPTSYKPEDY AVLCPDGSKK PITGPACTWA ARPWQGYLAS

| ———=_—-= =1

310 320 330 340 350 360 370 380 390 400
ROVAKEYKEL REVISKLNNL GENKHADWIT SVLLLSDKTV PVDNKVISPG EYLKHAKYFD VISENFVVEG HQTRICVVE( AELEWCEALR KVAFSRDIRP

= ———— =

410 420 430 440 450 460 470 480 490 500
KLOCVLKRNT EECLQAVKDE (AEVYIADP( EALLADKYNL KALLNEQVNN VDEQELVAVYV FENSQFFDLA SLEAKRACLY (QNGKSGFNAV LKYLIEKKLI

o= = == ]  —
e e ==L . - T
e E—
| —— T e —

510 520 530 540 550 560 570 580 590 600
SNSHCPYEKA MTEFFSSVOQ SDDEVECLVF GQCDVAFVEY SALHKTAKDD VEVLCKDGSR KPVDKAEACG LVTVPPRMVL GRADLSVVHL DEVRHSLLTA
o B ) = = o 1 | — o ]

T =

610 620 630 640 650 660

GKTFSEHPEY FLMYGDFEGE ANLLFSNHAS CLVAVEDVVE AFEEYKLLVE DLAVCNA
= E———— e - —— |
| —— — E——_ — —r—— |
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Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
241 785.713| 2 -189.52| -0.1489| 22.27, 35.91 1 0.0/ 2 |R.DRYDCTEKLEGGK.A Carbamidomethyl: 5 59-71 CID
1728 | 1065.861| 2| -119.20| -0.1271| 58.42| 67.11 1 0.0| 0 | K.ADFEALDPEDMYNVAVFGK.D 72-90 CID
1731 710.913| 3| -114.58 -0.0815 58.48 33.7 1 0.0 0 | K. ADFEALDPEDMYNVAVFGK.D 72-90 CID
1294 934.861| 2| -127.68| -0.1194| 47.61 44.99 1 0.0| 0 | K.LAQMGVLGPLNDDSVSPR.E 153-170 |CID
1305 623.571| 3| -136.31| -0.0850| 47.86 29.25 2 0.0/ 0 |K.LAQMGVLGPLNDDSVSPR.E 153-170 |[CID
1297 623.573| 3| -133.10, -0.0830| 47.68 34.93 2 0.0| 0 | K.LAQMGVLGPLNDDSVSPR.E 153-170 |CID
743 639.746| 2 -101.57, -0.0650| 34.78 47.32 1 0.0/ 0 | R.CLATGGDVAWTK.V Carbamidomethyl: 1 232-243 |CID
1803 799.34| 2| -116.15| -0.0929| 60.70/ 35.31 1 0.0| 0 | K.HADWITSVLLLSDK.T 325-338 |CID
1293 879.033| 3| -105.00, -0.0923| 47.57, 54.79 1 0.0/ 2 |K.DKQAEVYIADPQEALLADKYNLK.A 419-441 |CID
1364 797.985 3| -124.89, -0.0997| 49.27| 27.63 1 0.0| 1 |K.QAEVYIADPQEALLADKYNLK.A 421-441 |CID
1210 1143.999| 2 -104.24| -0.1193| 45.62| 24.71 1 0.0/ 1 |K.ALLNEQYNNVDKQELVAVVK.K 442-461 |CID
1207 762.998| 3| -109.12| -0.0833| 45.56| 51.81 2 0.0| 1 |K.ALLNEQYNNVDKQELVAVVK.K 442-461 |CID
1205 762.986| 3| -124.84) -0.0953| 45.50 59.18 2 0.0/ 1 |K.ALLNEQYNNVDKQELVAVVK.K 442-461 |CID
1091 805.696| 3| -103.73] -0.0836| 42.91 28.15 1 0.0| 2 |K.ALLNEQYNNVDKQELVAVVKK.N 442-462 |CID
280 674.233| 2 -131.57, -0.0887| 23.32| 27.64 2 0.0/ 0 |K.LISNSHCPYEK.A Carbamidomethyl: 7 499-509 |CID
1972 | 1002.103| 4| -119.04| -0.1193| 66.93| 28.28 1 0.0| 0 | K.AMTEFFSSVQQSDDPVECLVFGQGDVAFVPYS | Carbamidomethyl: 18 510-545 |CID
ALHK.T
469 639.237| 2| -135.97| -0.0869| 28.14| 45.23 1 0.0| 1 |K.TAKDDVEVLCK.D Carbamidomethyl: 10 546-556 |CID
458 489.071| 2 -333.28, -0.1631| 27.89( 33.09 1 0.0/ 0 |[K.DDVEVLCK.D Carbamidomethyl: 7 549-556 |CID
1581 | 1005.843| 2| -107.11| -0.1078| 54.61| 22.39 1 0.0| 0 |K.TFSEHPEYFLMYGDFK.G 603-618 |CID
1307 913.899| 2| -101.31 -0.0926| 47.91 43.08 2 0.0| 0 | K.GEANLLFSNHASGLVAVK.D 619-636 |CID
1302 913.873| 2 -129.76| -0.1186| 47.79, 52.09 2 0.0| 0 | K.GEANLLFSNHASGLVAVK.D 619-636 |CID

Protein 2: PREDICTED: myosin heavy chain, muscle isoform X15 [Halyomorpha halys]

Accession: 0i|939672556 Score: 560.9
Database: NCBInr Seq. Coverage [%]: 7.1
MW [kDa] / pl: 224.715.8 No. of Peptides: 11
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10 20 30 40 50 60 70 80 90 100
MASKGPAGM) KGADDPDPTP YLFVSLEQKR IDQTKPYDAK KACWVPDEAE GFVLGEIQGT KGDIVSVKLP SMEEKNFKKE QVFQUNPPKF EKVEDMADLT
110 120 130 140 150 160 170 180 190 200
YLNDASVLYN LKQRYYAKLI YTYSGLFCVA INPYKRFPVY TMRCAKLYRG KRRNEVPPHI FATSDGAYVN MLTNKENQSM LITGESGAGK TENTKKVIAY
==
210 220 230 240 250 260 270 280 200 300
FATVGASTKK EEASEKKGTL EDQVVQTNPV LEAFGNAKTV RNDNSSRFGK FIRIHFGPSG KLAGADIETY LLEKARVIS() QTLERSYHIF YQIMSGAVKG

== - -
310 320 330 340 350 360 370 380 300 400
VKDMCLLSNN IQDYYFIAQG KTTIPGVDDG EEM)OLTDEAF NVLGFTQQEK DDIYKITARV MHMGCMKFK( RGREEQAEAD GLEEGIRVGK LLGIEGEELY
410 420 430 440 450 460 470 480 490 500
KNLLKPRIKV GNEFVTQGRN VSQVTYSVGA MSKGMFDRLF KFLVKKCNET LDTKQKRQHF IGVLDIAGFE IFDYNGFEQL CINFTNEKLQ QFFNHHMFVL
510 520 530 540 550 560 570 580 500 600
EQEEYKKEGI NWAFIDFGMD LLACIELIEK PMGILSILEE ESMFPKATDK TFEDKLNTNH LOKSPNFQKP KPPKPGCQAR HFAIGHYAGV VSYNITGWLE
610 620 630 640 650 660 670 680 690 700
KNKDPLNDTV VDQYKKGSNK LLCEIFADHP GQSAPAGRDA GGKGGRGKKG GGFATVSSSY KEQLNNLMTT LRSTQPHFVR CIIPNELKQP GVIDSHLVMH
710 720 730 740 750 T60 770 780 790 800
QLTCNGVLEG IRICRKGFPN RMAYPDFKLR YKILNPAGVE KLTDEKAMAG VILESTGLDP DMYRLGHTKV FFRAGVLGOM EELRDERLSR IISWMQSYIR
810 820 830 840 850 860 870 880 890 900
GYLCRKEFKK LOEQRLALQI VQRNLRRYLA LRTWNWWKMW SKVKPLLNVA NVEEEMRKLE ELVAQTQAAL EKEEKARKEV EALNAKLLQE KTELLRNLEG
[— i ———— ——"
910 920 930 940 950 960 970 980 990 1000
EKGTLGSLOE RSAKLOAQKA DLESQLMDTQ ERLOQEEDAR NQLFQOKKKL EQENGSLKKD IEDLELSVTK SDQDKASKEH QIRNLNDEIA HQDELINKLN
1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
KEKKIQSEHN QKTAEELQAAR EDKINHLTKV KAKLEQTLDE LEDSLEREKK LRCDVEKAKR KTEGDLKLT{ EAVADLERNK KELEQTIQRK DKEMASLTAK
| — ——— . -
| — _ —— . ]
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
LEDEQGIVNK TCKQIKELQA RIEELEEEVE AERQARGKAE KQRADLAREL EELGERLEEA GGATSAQIEL NKKREAEMSK LRRDLEEANI QHESTLANLR
|

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
KKHNDAVSEM GDQIDQLNKL KTKVEKEKCQ) YLCELNDLRA SIDHLTNEKA ATEKIAKQL{) HQLNEVQGKL DESNRSLNDF DAAKKKLSIE NSDLLRQLEE

[———— = _
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MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1093 664.284| 2 -124.11| -0.0825| 42.93| 24.15 1 0.0 0 |K.VIAYFATVGASTK.K 197-209 |[CID
1320 870.854| 2| -132.36/ -0.1153| 48.17| 37.78 1 0.0| 0 | K.VKPLLNVANVEEEMR.K 843-857 |CID
1662 944.854| 2 -131.80, -0.1246| 56.70 45.39 1 0.0/ 1 |K.AKLEQTLDELEDSLER.E 1032-1047 |CID
1375 845.303| 2| -129.54| -0.1095| 49.52| 36.12 1 0.0| 0 |K.LEQTLDELEDSLER.E 1034-1047 |CID
774 737.756| 2 -126.07, -0.0930| 35.56/ 50.25 1 0.0/ 0 | R.IEELEEEVEAER.Q 1122-1133 |CID
308 564.17| 2| -209.47| -0.1182| 24.11| 20.91 1 0.0| 0 |R.ASIDHLTNEK.A 1240-1249 |CID
851 787.805| 2 -119.36/ -0.0940| 37.32| 25.33 1 0.0/ 0 | R.LAEAEETIESLNQK.V 1404-1417 |CID
1179 815.303| 2| -143.66| -0.1171 4491 45.54 1 0.0| 0 |R.LATEVEDLQLEVDR.A 1428-1441 |CID
1119 808.317| 2 -140.41) -0.1135| 43.56, 32.21 2 0.0/ 1 |K.LKVDDLAAELDASQK.E 1465-1479 |CID
1988 971.374| 2| -127.07) -0.1234| 67.79 56.89 2 0.0| 1 |K.NLADEVKDLLDQIGEGGR.N 1511-1528 |CID
1986 971.38| 2 -120.89, -0.1174| 67.73| 79.18 2 0.0/ 1 |K.NLADEVKDLLDQIGEGGR.N 1511-1528 |CID
594 651.745/ 2| -111.77) -0.0729| 31.19 26.23 1 0.0| 0 | R.ANALGNELEESR.T 1685-1696 |CID

Protein 3: PREDICTED: tubulin beta-1 chain [Amyelois transitella]

Accession: 0i|913328978 Score: 540.3
Database: NCBInr Seq. Coverage [%]: 21.3
MW [kDa] / pl: 50.1/4.8 No. of Peptides: 6
Modification(s): Carbamidomethyl, Oxidation
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10 20 30

40

50 60 70 20 an 100
MREIVHIQAG QCGNQIGAKF WEIISDEHGI DPTGAYHGDS DLOLERINVY YNELASGGKYV PRATILVDLEP GTMDSVRSGP FGQIFRPDNF VFGQSGLGNN
110 120 130 140 150 160 170 180 190 200
WAKGHYTEGL ELVDSVLDVYV RKEAESCDCL QGFQLTHSLG GGTGSGMGTL LISKIREEYP DRIMNTYSVYV PSPEVSDTVV EPFYNATLSVH (QLVENTDETY
=== —=——=====_=_____|
210 220 230 240 250 260 270 280 290 200
CIDNERLYDI CFRTLKLSTP TYGDLWNHLVS LTMSGVTTCL RFPGQOLNADL RKLAVNMVPF PRLHFFMPGF APLTSRGSQQ YRALTVEELT QQMFDAKDNIM
T e T =
310 320 330 340 350 260 370 380 390 400
LACDPRHGRY LTVAATFRGR MSMEEVDEQM LNIQNKNSSY FVEWIPNNVE TAVCDIPPRG LEMAATFIGN STAIQELFKR ISEQFTAMFR RKAFLHWYTG
=== ——mn T R r==_ =
410 420 430 440 450
ECGMDEMEFTE AESNMNDLVS EYQQVQEATA DEDAEFDEER EQEIEDN
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1476 1034.027 3| -116.63| -0.1206| 51.95 63.15 1 0.0 0 |K.FWEIISDEHGIDPTGAYHGDSDLQLER.I 20-46 CID
1818 979.879| 2 -117.90, -0.1155| 61.18 98.84 1 0.0 0 |K.GHYTEGAELVDSVLDVVR.K 104-121 |CID
1775 810.811| 2 -136.15/ -0.1104| 59.86/ 45.58 1 0.0/ 0 | R.LHFFMPGFAPLTSR.G 263-276 |CID
299 533.093| 2 -233.22| -0.1244| 23.91, 30.72 1 0.0/ 0 |K.NMMAACDPR.H Carbamidomethyl: 6 298-306 |CID
1804 929.356| 2| -127.38| -0.1184| 60.71] 60.73 2 0.0| 0 | KIMAATFIGNSTAIQELFK.R Oxidation: 1 363-379 |CID
1312 615.235| 2 -110.19, -0.0678| 48.04, 47.57 1 0.0 0 | R.ISEQFTAMFR.R 381-390 |CID
Protein 4: actin 1 [Laodelphax striatella]
Accession: gi|480474671 Score: 503.9
Database: NCBInr Seq. Coverage [%]: 38.3
MW [kDa] / pl: 41.7/5.3 No. of Peptides: 8

Modification(s): Carbamidomethyl

Bruker
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10 20 20 a0 50 60 70 20 an 100
MCDDDVAALY VDNGSGMCFLR GFAGDDAPEA VFPSIVGRPR HQGVMVGHMGY FDSYVGDELD SKRGILTLEY PIEHGIITHW DDMEREIWHHT FYNELEVAFE
110 120 130 140 150 160 170 180 190 200
EHFILLTEAF LNFEANREFM TQIMFETFNT PAMYVATQRWYV LSLYASGRITT GIELESGEGE SH’["F._?'EIYEGY T—LLPHFLIERILD LAGRDLTDYL ]'-'IKILTER%
210 220 230 240 250 260 270 280 290 200
FTTTAEREEIV ERDIKEKLCYV ALDFEQEMAT AARSTSLEKS YELPDGOWVIT IGNERSRCPE ALFQPSFLGHM ESCGIHETVY NSIMECDVDI REDLYANTVL
I=—— — —=mm| .- ——— ———-=__—_—— | T T | — )
310 320 330 340 350 360 370 380
SGGTTMYPGI ADEMOKEITA LAPSTIKIKT IAPFEREYSV WIGGSILASL STFQOMWISK QEYDESGPGI VHERECF
= o e " —
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
270 488.569| 2| -324.89 -0.1588| 23.07| 37.8 1 0.0| 0 |[K.AGFAGDDAPR.A 20-29 CID
941 758.263| 2| -151.93| -0.1152| 39.39| 38.93 1 0.0/ 0 |K.IWHHTFYNELR.V 86-96 CID
1219 984.435| 2| -110.37| -0.1087| 45.82| 52.05 1 0.0| 0 |R.VAPEEHPILLTEAPLNPK.A 97-114 |CID
1616 | 1051.102| 3| -111.23| -0.1169| 55.46| 81.49 1 0.0/ 0 |R.TTGIVLDSGDGVSHTVPIYEGYALPHAILR.L 149-178 |CID
521 566.653| 2 -201.32| -0.1141| 29.42| 33.74 1 0.0l 0 |R.GYSFTTTAER.E 198-207 |CID
1225 895.825| 2| -139.07| -0.1246| 45.97| 60.88 1 0.0/ 0 |K.SYELPDGQVITIGNER.S 240-255 |CID
1849 812.039| 4| -105.67| -0.0858| 62.03 35.56 1 0.0| 0 | R.CPEALFQPSFLGMESCGIHETVYNSIMK.C Carbamidomethyl: 1, 16 258-285 |CID
1393 | 1107.901| 2| -124.20| -0.1376| 49.98| 52.28 2 0.0/ 0 |K.DLYANTVLSGGTTMYPGIADR.M 293-313 |[CID
1391 | 1107.888| 2| -135.93| -0.1506| 49.91 59.66 2 0.0| 0 |K.DLYANTVLSGGTTMYPGIADR.M 293-313 |[CID

Protein 5: PREDICTED: tubulin beta-1 chain-like [Cimex lectularius]

Accession: 0i|939249199 Score: 388.1
Database: NCBInr Seq. Coverage [%]: 14.4
MW [kDa] / pl: 50.0/4.8 No. of Peptides: 4
Modification(s): Carbamidomethyl
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MREIVHIQTG QCGNQIGRAKF WEIISDEHGI DPTGRAYHGDS DLQIERINVY YNEASGGKYV PRATLVDLEPF GTMDSVRSGP FGQIFRPDNF VFGQRSGRAGNN
e e — . — T ——— — e — T—
110 120 130 140 150 160 170 180 190 200
WRAKGHYTEGR ELVDSVLDVI ERKEREGCDCL QGFQMTHSLG GGTGSGMGTL LISKIREEYP DRIMNTYSVV PSPEVSDTVV EPYNATLSVH QLVENTDETY
[———— — —_ . _ = —
210 220 230 240 250 260 270 280 290 200
CIDNERLYDI CFRTLKLSTP TYGDLNHLVS LTMSGVTTCL RFPGQLNADL ERKLAVNMVEF PRLHFFITGF APLTSRGSQQ YRALTVPELT QOMFDAKMMM
=
310 320 330 340 350 260 370 380 390 400
ARCDPRHGRY LTVAATFRGR MSMEKEVDEQM LNIQNKNSSY FVEWIPNNVE TAVCDIPPRG LEMSATFIGN STAIQEIFKR ISEQFTEMFR RKAFLHWYTG
- jr——— = _
410 420 430 440 450
EGMDEMEFTE AESNMNDLVS EYQQOYQEATZA DDEAEFDEEQ EQEMD
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1476 1034.027| 3| -116.63| -0.1206| 51.95 63.15 1 0.0| 0 |K.FWEIISDEHGIDPTGAYHGDSDLQIER.I 20-46 CID
1927 986.883| 2| -120.93| -0.1194| 64.87 56.71 1 0.0/ 0 |K.GHYTEGAELVDSVLDVIR.K 104-121 |CID
299 533.093| 2| -233.22| -0.1244| 23.91] 30.72 1 0.0/ 0 |K.NMMAACDPR.H Carbamidomethyl: 6 298-306 |CID
1312 615.235| 2| -110.19, -0.0678| 48.04, 47.57 1 0.0/ 0 | R.ISEQFTAMFR.R 381-390 |CID
Protein 6: PREDICTED: tubulin beta-4B chain [Papilio machaon]
Accession: 0i|943951663 Score: 357.3
Database: NCBInr Seq. Coverage [%]: 11.5
MW [kDa] / pl: 495/4.8 No. of Peptides: 4

Modification(s): Carbamidomethyl
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MREIVHIQAG QCGNQIGAKF WEVISDEHGI DPTGAYQGDS DLOLERINVY YNEATGGKYV PRAVLVDLEP GTMDSVRSGP FGQIFRPDNF VFGQSGAGNN
110 120 130 140 150 160 170 180 190 200
WAKGHYTEGL ELVDSVLDVYV RKEAESCDCL QGFQLTHSLG GGTGSGMGTL LISKIREEYP DRIMNTFSVYV PSPEVSDTVV EPFYNATLSVH (QLVENTDETF
.
210 220 230 240 250 260 270 280 290 200
CIDNERLYDI CFRTLKLTTPF TYGDLNHLVS ATMSGVTTCL RFPGQOLNADL RKLAVNMVEPF PRLHFFMPGF APLTSRGSQQ YRALSVEELT QQMFDSKIIAM
T e T =
310 320 330 340 350 260 370 380 390 400
LACDPRRGRY LTVAAVFRGR MSMEEVDEQM LNIQNKNSSY FVEWIPNNVE TAVCDIPPRG LKMSATFIGN TTAIQELFKR ISEQFTAMFR RKAFLHWYTG
=== ——mn r==_ =
410 420 430 440 450
ECGMDEMEFTE AESNMNDLVS EYQQYQDATAR DDEGEFDEEV EE
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1818 979.879| 2| -117.90| -0.1155 61.18| 98.84 1 0.0/ 0 |K.GHYTEGAELVDSVLDVVR.K 104-121 |CID
1775 810.811| 2| -136.15 -0.1104| 59.86, 45.58 1 0.0/ 0 | R.LHFFMPGFAPLTSR.G 263-276 |CID
299 533.093| 2| -233.22| -0.1244| 23.91] 30.72 1 0.0| 0 |K.NMMAACDPR.R Carbamidomethyl: 6 298-306 |CID
1312 615.235| 2| -110.19, -0.0678| 48.04, 47.57 1 0.0/ 0 | R.ISEQFTAMFR.R 381-390 |CID
Protein 7: PREDICTED: LOW QUALITY PROTEIN: actin, cytoplasmic 1 [Larimichthys crocea]
Accession: 0i|734634023 Score: 345.0
Database: NCBInr Seq. Coverage [%]: 24.5
MW [kDa] / pl: 38.9/55 No. of Peptides: 6

Modification(s):

Carbamidomethyl
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10 20 30 40 50 &0 70 g0 a0 100
MEDEIAALVY DNGEGMCFAG FLAGDDAFEAV FPSIVGRPRH QGVMVGMGOK DSYVGDEAQS FRGILTLEYF TEHGIVTNWD DMEKIWHHTF YNELEVAFPEE

[ — - —
[— ]
110 120 130 140 150 160 170 180 190 200
HPVLLTELFL HNPKANREFMT QIMFETFNTP AMYVRYWRHD RDIRRPAWXP YVMDSGDGVT HTVPIYEGYA LPHATLRLDL AGRDLTDYLM KILTERGYSF
| —— =]
210 220 230 240 250 260 270 280 290 200
TTTAEREIVE DIKEKLCYVA LDFEQEMGTRA ASSSSLEKSY ELFDGOVITI GWERFRCPER LFQPSFLGME SCGIHETTYN SIMKCDVDIR KDLYANTVLS
|— — — —=m| e ———— e = =
| —— |
310 320 330 340 350
GOTTMYPGIR DEMQKEITAL APSTMKIKII APPERKYSVW IGGSILL
=== = S
[ ]
MS/MS Peptide Matches
Cmpd. | m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1185 904.75| 2 371.87| 0.3363| 45.05/ 33.21 3 0.0/ 0 | M.EDEIAALVVDNGSGMCK.A Carbamidomethyl: 16 2-18 CID
1246 904.293| 2| -133.43| -0.1207| 46.46| 64.45 3 0.0/ 0 | M.EDEIAALVVDNGSGMCK.A Carbamidomethyl: 16 2-18 CID
270 488.569| 2| -324.89( -0.1588 23.07 37.8 1 0.0 0 | K. AGFAGDDAPR.A 19-28 CID
941 758.263| 2| -151.93| -0.1152| 39.39, 38.93 1 0.0| 0 |KIIWHHTFYNELR.V 85-95 CID
521 566.653| 2 | -201.32| -0.1141 29.42| 33.74 1 0.0| 0 |R.GYSFTTTAER.E 197-206 |CID
1225 895.825| 2| -139.07| -0.1246| 45.97, 60.88 1 0.0 0 |K.SYELPDGQVITIGNER.F 239-254 |CID
1393 1107.901| 2 | -124.20| -0.1376| 49.98 52.28 2 0.0/ 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID
1391 1107.888| 2 | -135.93| -0.1506| 49.91| 59.66 2 0.0 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID
Protein 8: arginine kinase [Triatoma infestans]
Accession: gi|197310855 Score: 332.6
Database: NCBInr Seq. Coverage [%]: 14.3
MW [kDa] / pl: 40.0/5.9 No. of Peptides: 4

Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 80 90 100
MVDARVLEKL ESGFKKLEAS DSKSLLKKYL TRELFDKLKN LKTPTFGSTL LDVIQSGLEN HDSGVGIYAP DAEAYTIFAD LFDPIIEDYH GGFKKTDKHP
110 120 130 140 150 160 170 180 190 200
BAKDWGDVDSL GNLDPAGEFI ISTRVRCGRS LEGYPFNPCL TEGQYKEMEE KVSATLSGFT GELKGTYYPL TGMTKETQQOK LIDDHFLFKE GDRFLQABNA
210 220 230 240 250 260 270 280 200 300
CRFWPTGRGI FHNENKTFLV WCNEEDHLRL ISMQMCGCGDLG QVYRRLVSAV NDIEKRVPFS HHDRLGFLTF CPTNLGTTVR ASVHIKVPKL ABNKBKLEEV

e e e e e = — | —
310 320 330 340 350 360
AGFFNLOVRG TRGEHTEAEG GVYDISNFRR MGLTEYELAVE EMNDGIAETTI KIEKEM

| === = _—_—_ =

MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1264 834.312| 2| -124.43| -0.1038| 46.91| 47.23 1 0.0/ 0 | R.LISMQMGGDLGQVYR.R 230-244 |CID

616 544.198| 2| -193.50| -0.1053 31.74 36.5 1 0.0/ 0 |R.LVSAVNDIEK.R 246-255 |CID

437 853.273| 2| -133.39| -0.1138| 27.37| 57.72 1 0.0[ 0 |R.GEHTEAEGGVYDISNK.R 313-328 |CID

797 570.701| 2| -145.25| -0.0829 36.08] 29.02 1 0.0| 0 |R.MGLTEYEAVK.E 331-340 |CID

Protein 9: V-type proton ATPase subunit B [Papilio xuthus]

Accession: 0i|914615693 Score: 330.5
Database: NCBInr Seq. Coverage [%]: 15.0
MW [kDa] / pl: 54.8/5.3 No. of Peptides: 5
Modification(s): Carbamidomethyl
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10 20 20 a0 50 60 70 20 an 100
MEKTISVNQL AKEHALAVSE DFISQPRELTY KTVSGVNGPL VILDEVKFPK FSEIVQLKLA DGTLRSGOVL EVSGSKRAVVY VFEGTSGIDA FNTLCEFTGD
110 120 130 140 150 160 170 180 190 200
ILRTPVSEDM SGRVFNGSGK PIDKGPPILA EDFLDIQGQOP INPWSEIYPE EMIQTGISAT DVMNSIARGD KVPIFSAAGL PHNEIRRQIC RODAGLVEVEG
=
210 220 230 240 250 260 270 280 290 200
KSVLDDHEDN FAIVFLAMGYV MNMETARFFKD) DFEENGSMEN VCLFLNLAND PTIERIITPR LALTAAFEFLA YQCEKHVLVI LTDMSSYLER LREVSAAREE
Iy — Ll — N
310 320 330 340 350 260 370 380 390 400
VPGRRCFPGY MYTDLATIVE RAGRVEGRNG SITQIPILTM PNDDITHPFIFP DLTGYITEGD) IYVDROLHNRE QIYPPVNVLE SLSRLIMKSAT GEGMTRKDHS
| e . —
410 420 430 440 450 460 470 480 490 500
DVSNQLYACY ATGKDVQAMK AVVGEERLTP DDLLYLEFLT KFEKNFITQG NYENRTVFES LDIGWQLLRI FPKEMLKRIP ASTLAEFYPR DSEH
| ——— = _ |
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1047 760.803| 2| -129.30| -0.0984| 41.82| 46.13 1 0.0[ 0 |K.AVVQVFEGTSGIDAK.N 77-91 CID
1431 719.76| 2| -129.73| -0.0934| 50.89, 29.06 1 0.0 0 |K.NTLCEFTGDILR.T Carbamidomethyl: 4 92-103 CID
1832 959.397| 2| -116.49| -0.1118 61.63] 89.99 1 0.0/ 0 |K.HVLVILTDMSSYAEALR.E 276-292 |CID
1716 948.861| 2 -89.01) -0.0845| 58.09, 66.03 1 0.0l 0 |R.GFPGYMYTDLATIYER.A 306-321 |CID
1979 838.877| 2 -91.73| -0.0770| 67.45| 58.43 1 0.0/ 0 |R.TVFESLDIGWQLLR.I 456-469 |CID
Protein 10: ATP synthase subunit beta, mitochondrial, partial [Trachymyrmex zeteki]
Accession: 0i|1012972782 Score: 328.1
Database: NCBInr Seq. Coverage [%]: 16.4
MW [kDa] / pl: 51.7/5.1 No. of Peptides: 5
Bruker
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RDYARKARAYV SKGGAQCKWYV AVIGAVVDV(Q FDDALPPILN ALEVQONRTPR LVLEVAQHLG ENTVRTIAMD GTEGLVRGOMN VFDSGFPIRI PVGAETLGRI
| ————— — — —— .
110 120 130 140 150 160 170 180 190 200
INVIGEPFIDE RGPIPTNKLA PIHADAFEFV DMSVEQEILV TGIKVVDLLAE PYRAKGGKIGL FGGRAGVGKTV LIMELINNWVA KRHGGYSVFA GVGERTREGH
[ — e — — ————
210 220 230 240 250 260 270 280 290 200
DLYHEMIESG WVISLKDKTSK VALVYGOMNE PPGARARVAL TGLTVRAEYFR DQEGQDVLLF IDNIFRFT(QL GSEVSALLGR IPSAVGYQPT LATDMGTMOE
| —— —— e —— — —a—
310 320 330 340 350 260 370 380 390 400
RITTTKKGSI TSVQATYVPA DDLTDPAPAT TFAHLDATTV LSRAIRELGI YPAVDPLDST SRIMDPNIIG TEHYNIARGYV QKILODYKSL QDITATLGMD
| E— S R _ W —— |
410 420 430 440 450 460 470 480 490
ELSEEDKLTV ARARKIQRFL SQPFQVAEVF TCHAGKLVPL QETIKGFQKI LAGELDHLPE VAFYMVGPIE EVVAKAESLAE KQ
. = = 1
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1198 839.367| 2| -120.03| -0.1008 45.33| 66.63 1 0.0[ 0 | R.LVLEVAQHLGENTVR.T 51-65 CID
1997 729.365| 2 -80.12| -0.0584| 68.05 54.62 1 0.0| 0 | K.TVLIMELINNVAK.A 169-181 |CID
1254 718.303| 2| -108.05| -0.0776| 46.60| 65.95 1 0.0| 0 |R.FTQAGSEVSALLGR.I 267-280 |CID
1564 994.401| 2| -120.05/ -0.1194| 54.17, 38.79 1 0.0/ 0 | R.AIAELGIYPAVDPLDSTSR.I 344-362 |CID
1686 981.913| 2 -95.98( -0.0942| 57.29| 63.17 2 0.0[ 0 | R.FLSQPFQVAEVFTGHAGK.L 419-436 |CID
1684 981.918| 2 -90.89, -0.0892| 57.24, 76.66 2 0.0| 0 | R.FLSQPFQVAEVFTGHAGK.L 419-436 |CID
Protein 11: actin, cytoplasmic 1 [Cricetulus griseus]
Accession: 0i|537136955 Score: 321.1
Database: NCBInr Seq. Coverage [%]: 22.8
MW [kDa] / pl: 415/5.3 No. of Peptides: 6

Modification(s): Carbamidomethyl
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MEEEIRRLVI DNGSCGMCKAG FAGDDAFRAV FPSIVGRPRH QOCVMVCMGQOK DSYVGDEAQS FRGILTLEKYP IEHGIVINWD DMEKIWHHTF YNELRVAPEE
e e —— e — — [ — — —— - —
110 120 130 140 150 160 170 180 150 200
HEVLLTERPL NPKANREKMT QIMFETFNTE AMYVATQRAVL SLYASGRTTG IVMDSGDGVT HTVEIYEGYA LPHATLRLDL AGRDLTDYLM KILTERGYSF
— — =
210 220 230 240 250 260 270 280 280 300
TTTAEREIVR DIKEKLCYVRA LDFEQEMATA ASSSSLEKSY ELPDGOVITI GHNERFRCPEA LFQPSFLGME SCGIHETTFN SIMKCDVDIR KDLYANTVLS
= —==—mu [m=m——— e e — =] | ———— |
| —— |
310 320 330 340 350 360 370 380
GGTTMYPGIA DEMOKEITAL APSTMKIKII ERKYSVWIGG SILASLSTFQ QMWISKQEYD ESGPSIVHRK CF
=== = ===
BT
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1338 918.325| 2| -113.59| -0.1043| 48.63| 40.59 1 0.0| 0 | M.EEEIAALVIDNGSGMCK.A Carbamidomethyl: 16 2-18 CID
270 488.569| 2| -324.89( -0.1588 23.07 37.8 1 0.0| 0 | K. AGFAGDDAPR.A 19-28 CID
941 758.263| 2| -151.93] -0.1152| 39.39| 38.93 1 0.0[ 0 |K.IWHHTFYNELR.V 85-95 CID
521 566.653| 2| -201.32| -0.1141| 29.42 33.74 1 0.0l 0 |R.GYSFTTTAER.E 197-206 |CID
1225 895.825| 2| -139.07| -0.1246| 45.97| 60.88 1 0.0| 0 |K.SYELPDGQVITIGNER.F 239-254 |CID
1393 1107.901| 2| -124.20| -0.1376| 49.98 52.28 2 0.0 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID
1391 1107.888| 2| -135.93 -0.1506| 49.91| 59.66 2 0.0[ 0 |K.DLYANTVLSGGTTMYPGIADR.M 292-312 |CID
Protein 12: alpha-tubulin, partial [Locusta migratoria]
Accession: gi|401757809 Score: 319.2
Database: NCBInr Seq. Coverage [%]: 9.5
MW [kDa] / pl: 42.2/6.1 No. of Peptides: 2

Modification(s): Carbamidomethyl
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FEDKTIGEZGD DEFNTFFSET GAGKHVPRAYV FVDLEFTVVD EVRTGTYRQL FHFEEQLITGK EDAARNNYARG HYTIGKEIVD LVLDRIRKLA DQCTGLOGFL

110 120 130 140 150 160 170 130 190 200
IFHSFGGGTG SGFTSLLMER LSVDYGEKSK LEFATYPAPQ WVSTAVVEPYN SILTTHTTLE HSDCAFMCDN EATYDICRRN LDIERPTYTH LNRLIGQIVS
210 220 230 240 250 260 270 280 290 300

SITASLRFDG ALNVDLTEFQ TNLVEYPRIH FEFLVTYRFVI SRAEFAYHEQL SVAEITNACF EPANQOMVECD PRHGFKYMACC MLYRGDVVEK DVNALRTATIK
o ———— . —— e ———
[E———— — — — ——r——
——— = — = ——

310 320 330 340 350 360 370 380 390
TERTIQFVDW CPETGFFEVGIN YQPFTVVEGG DLAFKVORAVC MLSNTTATAE AWARLDHFFD LMYAKRAFVH WYVGEGMGYP

MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1366 | 1004.327| 2| -122.61| -0.1232| 49.28 47.39 2 0.0| 0 |K.TIGGGDDSFNTFFSETGAGK.H 5-24 CID

1371 | 1004.313| 2| -136.55| -0.1372| 49.41 52.98 2 0.0| 0 |K.TIGGGDDSFNTFFSETGAGK.H 5-24 CID

1634 892.88| 2 -135.39| -0.1209| 55.91 23.2 3 0.0/ 0 | R.IHFPLVTYAPVISAEK.A 229-244 |CID

1611 892.883| 2| -132.03) -0.1179| 55.33 26.3 3 0.0| 0 |R.IHFPLVTYAPVISAEK.A 229-244 |CID

1631 892.881| 2 -134.27) -0.1199| 55.85 45.93 3 0.0/ 0 | R.IHFPLVTYAPVISAEK.A 229-244 |CID

Protein 13: heat shock cognate protein [Riptortus pedestris]

Accession: gi|501290073 Score: 267.6
Database: NCBInr Seq. Coverage [%]: 8.9
MW [kDa] / pl: 71.4/5.4 No. of Peptides: 4
Modification(s): Carbamidomethyl
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10 20 30 40 50 &0 70 g0 a0 100
MAKAPAVGID LGTTYSCVGY FQHGKVEITIL NDQGNRTTPS YVAFTDTERL IGDAAKNQVA MNPFNNTIFDA KRLIGRRFOD VTVQSDMKHW FPFEVISDGGK
[—— _ —— = ]
110 120 130 140 150 160 170 1380 190 200
PRIQVQYKGE NKTFFPEEIS SMVLTEMKET AEAVLGKTVT MNAVVTVEAYF NDSQROATKD AGTISGLNVL RIINEPFTAAR IAVGLDKKGS GERNVLIFDL
e e
210 220 230 240 250 260 270 280 290 300
GGGTFDVSIL TIEDGIFEVK STAGDTHLGG EDFDNEMVNH FVQEFKRKYK KDLTONKRAL RRLRTACERA KRTLSSSTQR SIEIDSLYEG TDFYTSITRA
[ —— — —E—— ]
310 320 330 340 350 360 370 380 390 400
RFEELNADLF RSTMEFVEKS LRDAKMDKL( IHDIVLVGGS TRIPKVQKLL (DFFNGKELN KSINFDEAVA YGAAVQAATL HGDKSEEV(QD LLLLOVTELS
410 420 430 440 450 460 470 480 490 500
LGIETAGGVM TALIKRNTTI PTEQTQTFTT YSDNQPGVLI (QVYEGEREMT KDNNLLGKFE LTGIFPAPRG VPQIEVTFDI DANGILNVTA IEKSTGKENK
510 520 530 540 550 560 570 580 590 600
ITITNDKGRL SKEEIERMVN DAEKYKAEDD KQKAVIQAKN TLESYCFNMK STVEDEKLKD KIPEADKNTI LEKCNEVIRW LDANQLAFKE EFEHK(QKELE
610 620 630 640 650 660
QLCNPIITKL Y(QSGGMPGGM PGGMPGGMGG FPGGAPNAGG AAGPTIEEVD
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
384 614.738| 2| -129.56| -0.0797| 26.12] 53.07 1 0.0| 0 |K.VEIIANDQGNR.T 26-36 CID
1186 894.385| 2| -127.14| -0.1137| 45.06, 40.21 2 0.0/ 1 |R.IINEPTAAAIAYGLDKK.G 172-188 |CID
451 846.243| 2| -145.83| -0.1234| 27.69| 35.47 1 0.0| 0 |[K.STAGDTHLGGEDFDNR.M 221-236 |CID
902 733.341| 2 -03.69, -0.0687| 38.50 41.74 1 0.0/ 0 |K.AQIHDIVLVGGSTRL.I 329-342 |CID
Protein 14: PREDICTED: four and a half LIM domains protein 2-like isoform X5 [Halyomorpha halys]
Accession: 0i|939664394 Score: 223.0
Database: NCBInr Seq. Coverage [%]: 15.7
MW [kDa] / pl: 32.8/8.1 No. of Peptides: 3

Modification(s): Carbamidomethyl
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10 20 320 a0 50 60 70 &80 an 100
MSFDWHSGHF CCWQCDESLT GQEYVLEDDH PYCIKCYEQWV FANTCDECSK VIGIDSEKEDLS YFDFEHWHERC FLCSKECEVSEL VDEQFGSFKRAD EKIYCGHCYDA
p————— = = T
110 120 130 140 150 160 170 180 150 200
QFASRCDGCG QIFRAGTFEM EYKTROWHEQ CFCCCVCKTA IGTESFIPRE QEIYCATCYE EFFATRCVEC NEIITSGGVT YENEPWHREC FTCTHCSTSL
E——
210 220 230 240 250 260 270 280 290
AGORFTSREDE FKPYCARCFGE LFAFKRCTACC EKEPITGIGGTE FISFEDEHWH HNDCFICASCR SSLVGRGFIT DAEDILCTEC AFQFKLM
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
647 862.736| 2| -145.35| -0.1254| 32.48 23.99 2 0.0/ 0 |K.IIYCGNCYDAQFASR.C Carbamidomethyl: 3, 6 92-105 CID
638 862.74| 2| -140.71| -0.1214| 32.29| 49.96 2 0.0/ 0 |[K.IYCGNCYDAQFASR.C Carbamidomethyl: 3, 6 92-105 |CID
447 826.269| 2| -145.55 -0.1203| 27.62| 39.57 1 0.0/ 0 | R.CTACCKPITGIGGTR.F Carbamidomethyl: 1, 4, 5 226-240 |CID
1596 921.795| 2| -131.31] -0.1211| 54.94| 36.12 1 0.0/ 0 | R.GFITDAEDILCTECAK.Q Carbamidomethyl: 11, 14 267-282 |CID

Protein 15: myosin heavy chain isoform 2 [Daphnia pulex]

Accession: 0i|321476144 Score: 195.9
Database: NCBInr Seq. Coverage [%]: 21
MW [kDa] / pl: 223.2/5.9 No. of Peptides: 4
Bruker
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10 20 30 40 50 60 70 80 90 100
MPPKKDMGPD PDPRQYLFVS LEMKRADQTK PYDCGKKATWV PCEKDSYQLG EITGTKGDLV VVKVADGNEK MVKKDQCFPV NPPKFEKVED MADLTYLNDA
110 120 130 140 150 160 170 180 190 200
AVLHNLRQRY YHKLIYTYSG LFCVAINPYK RFPIYTQRVI KMYIGKRRNE VPPHIFCISD GAYMDMLTNH ENQSMLITGE SGAGKTENTK KVIAYMASVG
210 220 230 240 250 260 270 280 200 300
ASTKKPKEGE VKKGNLEDQI VQTNPVLEAF CNAKTTRNDN SSRFGKFIRI HFGNSGKLAG ADIETYLLEK ARVISQQALE RSYHIFYQIM SCGKLPTLKAM
310 320 330 340 350 360 370 380 300 400
CSLSDNIYDY PFVSQGKVTV PSIDDSEEM{) MADEAFEILG MCEQRPEIWK ITAAVMHFGT MKFKQRGREE QADPDGTQEG ENVAKMMGVD GPQLYMNFLK
410 420 430 440 450 460 470 480 490 500
PRIKVGNEFV TQGRNVNQVV YSIGEMAKAT FDRLFKWLVK RVNETLETG{ KRVTFIGVLD IAGFEIFDYN GFEQLCINFT NEKLOQFFNH HMFVLEQEEY
510 520 530 540 550 560 570 580 500 600
KREGIEWTFI DFGMDLONTI DLLEKPMGVL SILEEESMFP KATDQTFAEK LNNNHLGKSA SFVKPKPAKA GCKEARHFATA HYAGTVPYNI TGWLEKNKDP
610 620 630 640 650 660 670 680 690 700
LNDTVVDQFK KGSSKLVQEI FADHPGQSGG KEERKGGKRG KGGGFSTVSS AYREQLNGLM KTLNATSPHF IRCIIPNETK SPGVIDSHLV MHQLTCNGVL
710 720 730 740 750 T60 770 780 790 800
EGIRICRKGF PNRMVYPDFK HRYMILAPNE MKAEPDERKA AKICLEKIAL DPEWYRIGHT KVFFKAGVLG QLEEMRDDKL AKIITWMQSF IRGYHTRKQY
810 820 830 840 850 860 870 880 890 900
KQLODORVAL CVVQRNLRSY LOMRTWAWYR LWQKVKPLLN VTRVEDEIKA LEDKAAAAQA NFEKEEKLRK ELETNLAKLT KEKEDLLNRL QAESGTVADF
910 920 930 940 950 960 970 980 990 1000
HDKQONKLMSQ) KADLESQLSD TQERLQQEED ARNQLFONKK KLEQEASGLK KDIEDLELAL QKTETDKATK DHQIRNLNDE IAHQDELINK LNKEKKHMQE

| —_ —————
1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
VNQKTAEDLQ) ASEDKVNHLN KVKAKLEQTL DELEDSLERE KKLRADIEKN KRKTEGDLKL TQEAVADLER NKKELEQTI() RKDKEIASLN AKLEDEQSLV
| — ——— — = _
| —— — —— . — — — e
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
GKLOKQIKEL QSRIEELEEE VEAERQARAK AEKQRADLAR ELEELGERLE EAGGATARQI ELNKKREAEL SKLRRDLEES NIQHESVLSN LRKKHNDAVS
[—— = —— _— — ]

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
EMSEQIDQLN KMKAKAEKDR SQFAGENNDL RAAMDHVSSD KAAREKMTKM LOQQLNEIQS KLDEANRSLN DFDVQKKKLT IENSDYLRQL EDAESQVSQL
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MS/MS Peptide Matches

Cmpd. m/zmeas.| z| Am/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

161 679.809| 2| -139.33] -0.0947| 19.93 39.66 1 0.0| 3 |K.KKLEQEASGLKK.D 940-951 |[CID

1662 944.854| 2| -131.80, -0.1246| 56.70, 45.39 1 0.0| 1 |K.AKLEQTLDELEDSLER.E 1024-1039 |CID

1375 845.303| 2 -129.54| -0.1095| 49.52| 36.12 1 0.0/ 0 |K.LEQTLDELEDSLER.E 1026-1039 |CID

774 737.756| 2| -126.07| -0.0930| 35.56/ 50.25 1 0.0| 0 |R.IEELEEEVEAER.Q 1114-1125 |CID

Protein 16: PREDICTED: alpha-actinin, sarcomeric isoform X2 [Acyrthosiphon pisum]

Accession: 0i|328703083 Score: 185.7
Database: NCBInr Seq. Coverage [%]: 3.8
MW [kDa] / pl: 103.7/5.6 No. of Peptides: 3
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10 20 30 40 50 &0 70 80 a0 100
MITMNSHSEND TDYSNGYMEFP EEEWEREGLL DPRAWEFRQOEE TFTAWCHNSHL REAGTATENITI EEDFRNGLKL MLLLEVISGE TLPKPDRGEM RFHETANVNE

110 120 130 140 150 160 170 180 190 200
ALDFIASKGY KLVSIGAEET VDGNLEMTLG MIWTIILRFAZ IQDISVEEMT AKEGLLLWCE RETAPYKNVN VONFHLSFFD GLAFCALTHR HRFDLIDYHE

| —— ]

210 220 230 240 250 260 270 280 290 300

LEKDNPLONL NTAFDVAEKY LDIPRMLDPE DMTHNTAMPDE RATMTYWVSSY YHCFSGROKL ETAANRICKYV LEVNQENERL MEEYERLASD LLEWIERTLP
[r———— = _— —

310 320 330 340 350 360 370 380 390 400
WLOSROADNS LEGVOKRLEE YRTYRRFKHEFP PREVEQELAKLE THNFNTLOTKL RLSNRPAYMP TEGKMVSDIA NAWKGLEQSE KSFEDWLLSE MMRLERLEHL

410 420 430 440 450 460 470 480 490 500
BOFFFAKADT HEDWTRGEEE MLOSSDFROC FKLNDLEALKE FHEAFESDLA AHOQDEVEQIA ATAHELNSLE YHDSTSVNIR CORICDOWDR LGSLTOERRT

510 520 530 540 550 560 570 580 590 600
DLODAEKTLE KIDILHLEFA FKRAAPFNNWL DGTREDLVDM FIVHTVEEIQ GLIDAHGQFK ATLSDADEEY NSITIGLVKDV ESTVOQEYQIP GGLONPYTTL

610 620 630 640 650 660 670 680 690 700
TSSDLSKKWS EVKHLVPQRD TTLQAELRKQ QNNEMLRRQF AEKSNQVGEW IERQMDAVTA ICGMCLOGSLE DQLHQLKQYE QNVFAYKPHI EELEKTHQAV

710 720 730 740 750 160 170 T80 790 800
QEGMIFENRY TQYTMETLREY GWEQLLTSIN EBENVNEVENQI LTRDSKGITQ EQLNEFRASF NHFDENRTGR LAPEEFKSCL WVSIGYSIGKD ROGEIDFQRT

810 820 830 840 850 860 870 880 890 800
LAVVDPNSTG YVHFDAFLDF MTRESTDTDT AEQVIDSFRI LAGDKFEFYILS DELRRELPPD QAEYCTQRMAR PYKGVNAVPG ALDYMSFSTA LYGESDL

e e ]
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

1199 723.777) 2| -139.60| -0.1011 45.37| 26.93 1 0.0[ 0 | K.NVNVQNFHLSFK.D 168-179 |CID
1785 608.279| 2| -100.66, -0.0612| 60.06) 52.04 1 0.0/ 0 | R.LASDLLEWIR.R 287-296 |CID
1712 708.308| 2 -109.70, -0.0777| 58.01 37.2 1 0.0/ 0 |R.VGWEQLLTSINR.N 720-731 |CID
Bruker ProteinScape 2019/11/13 17:46-0200
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Protein 17: PREDICTED: myosin regulatory light chain 2 [Halyomorpha halys]

Accession: 0i|939657543 Score: 164.9
Database: NCBInr Seq. Coverage [%]: 28.9
MW [kDa] / pl: 222149 No. of Peptides: 3
10 20 30 40 50 60 T0 80 g0 100

MADFKEFKFKK EVFEEFARAF AFRAPAPEPAF EPALAPAPRK RPSSKSS5KKA EKRSGSEVEEM FTEFQVAEFK EGFSLMDREDE DGILGEEDLR STWDOVGELV
| E——— . = —

110 120 130 140 150 160 170 180 190 200
TDRELDEMLA EAPGEFVNFTOQ LLTLFAQRMS GGSDEFDDVIR HNAFFAFDEDG LISSEVLEHA LLTWGDEFTE FKEVNDAFDAM DIDDAGMIDT EGLIQMLIGE

210
ADDE

MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]

487 945.354| 3| -144.41 -0.1365 28.54| 23.74 1 0.0| 2 |K.VKEEKAEAPAEAPAPEPAPEPAAAPAPAK.R 12-40 CID
1978 1014.354| 2 -118.87, -0.1206| 67.38 57.35 2 0.0 0 | R.SGSSVFSMFTEFQVAEFK.E 53-70 CID
1980 | 1014.351 2| -121.83] -0.1236| 67.45 64.98 2 0.0| 0 |R.SGSSVFSMFTEFQVAEFK.E 53-70 CID
1082 708.809| 2| -107.70| -0.0763| 42.66| 45.73 1 0.0/ 1 |K.HALLTWGDKFTK.K 159-170 |CID

Protein 18: elongation factor 1 alpha, partial [Paralichthys olivaceus]

Accession: 0i|81157921 Score: 150.0
Database: NCBInr Seq. Coverage [%]: 18.0
MW [kDa] / pl: 23.717.9 No. of Peptides: 3
Modification(s): Carbamidomethyl
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10 20 30 40 50 60 70 80 90 100
LAEGSSFGEN HRNAETTTMG KEKIHINIVV IGHVDSCGKST STGHLTYKCG GIDKRTIEKF EKEBAEMGKG SFKYAWVLDK LKAERERGIT IDIALWKFET
| — — — — E—— ——————
110 120 130 140 150 160 170 180 190 200
TKYCVTIIDA PCHRDFIKNM ITGTSQADCA VLIVAAGVGE FEAGISKNGQ TREHALLAFT

LGVFQLIVGY NFMDSTEFFY SQFRFEEITE EVESTYIFKIG
Ce =

o
210 220

YNEAVLLSSP SLVGTET

MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1208 800.878| 2| -105.02| -0.0841| 4557 59.07 1 0.0| 0 |K.IHINIVVIGHVDSGK.S 24-38 CID
961 701.729| 2 539.23| 0.3782| 39.85| 36.97 1 0.0[ 0 |K.YCVTIIDAPGHR.D Carbamidomethyl: 2 103-114 |CID
1518 649.834| 2 -66.15| -0.0430| 52.99| 53.92 1 0.0/ 0 | R.EHALLAFTLGVK.Q 153-164 |CID

Protein 19: PREDICTED: V-type proton ATPase catalytic subunit A [Halyomorpha halys]

Accession: 0i|939644958 Score: 141.5
Database: NCBInr Seq. Coverage [%]: 4.2
MW [kDa] / pl: 67.8/5.2 No. of Peptides: 1
Modification(s): Carbamidomethyl
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10 20 30 40 50 &0 70 g0 a0 100
MALPRIKDED QESKFGYVFG VSGPVVTAEK MSGSAMYELV RVGYFELVGE IIRLEGDMAT IQVYEETSGV TVGDEVLRTG KPLESVELGPG ILGSIFDGIQ
110 120 130 140 150 160 170 1380 190 200
RPLKDINEIS NSIYIPKGVN IPRLSRSARW EFQPTNIKVG SHITGGDLYG VVHENTLVKH FKMILPPRAKG TVTYLRAPGN YTVDDVVLET EFDGEKTKFT
—
210 220 230 240 250 260 270 280 290 300
MLOVWEVRQP RPVTEKLPAN YPLLTGQRVL DALFPCVQGG TTAIPGAFGC GCKTVISQALS KYSNSDVIIY VGCGERGNEM SEVLRDFPEL SVEIDGVTES
310 320 330 340 350 360 370 380 390 400
IMKRTALVEN TSNMPVARRE ASIYTGITLS EYFRDMGYNV SMMADSTSRW AERLREISGR LAEMPADSGY PAYLGRRLAS FYERAGRVKC LGNPEREGSWV
410 420 430 440 450 460 470 480 490 500
SIVGAVSPPG GDFSDPVTSA TLGIVQVFWG LDKKLAQRKH FPSINWLISY SKYMRALDDF YDKNWNFPEFVE LRTKVKEIL(Q EEEDLSEIVQ) LVGKASLAES
510 520 530 540 550 560 570 580 590 600
DKITLEIAKL LKDDFLQONS YSPYDRFCPF YKTVGMLEMM ITFYDLARHA VESTAQSEKK ITFAVIKESM GNILYQMSSM KFKDEVKDGE SKIRADFEQL
610 620
QEDIQOAFRN LED
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1993 898.085/ 3| -111.03| -0.0997| 67.92] 33.44 1 0.0| 0 | R.TGKPLSVELGPGILGSIFDGIQRPLK.D 79-104 CID
Protein 20: Muscle LIM protein MIp84B [Melipona quadrifasciata]
Accession: 0i|925676200 Score: 131.9
Database: NCBInr Seq. Coverage [%]: 4.4
MW [kDa] / pl: 91.1/8.8 No. of Peptides: 3

Modification(s):

Carbamidomethyl
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10 20 30 40 50 &0 70 80 a0 100
MALEROQVRAK TAAKRNPEQE FKELOEWIEST LGEKFFPGEL FEDVIKDGOWV LCHLMNEISE GSISKINTSG GRQFEMMENIN @AFQKALKDYG VADVDVEQTV
110 120 130 140 150 160 170 180 190 200
DLWEFFDIAL WVTTLFALGR TTYKHPEWEG PYLGPEKPADE CEREFTEEQL RAGETVIGLY AGENEGATQS GOSIGATOWW LEFEVVVIRG GTLEAVECNI
[—————— — —— |
210 220 230 240 250 260 270 280 290 300
LMMRIQINFD ADGYNKSVDK DRENYFMFENF FKLHOQWPAPPE EPDISNHLRL REEERTEKFR( TFAVHQSFSR EEASDRESQR ETGIDEMEFK FPVEHPECPEC
310 320 330 340 350 360 370 380 390 400
GESVYAREER WVAGGLFKWHFEM CFECGLCGEL LDSTHCTEHE GELFCEVCHG REFGPEGYGF GGGRAGTLEMD QGEHLESSEDP MIQOHDPEFG NEIGRSEKGSL
|—— — — =]
410 420 430 440 450 460 470 480 490 500
LARTRGPRACY CVTYMSEEKSD LYKRHVFRDV ARGSENATLEP RATAKAPEGE GCPRCGGYVY AMREQMLARGR YATERDSDER VMAMVEVVAFP YHKATATPMAC
510 520 530 540 550 560 570 580 590 600
YPEKFGFRGI GHAGVMWIGL QCDIEDEGDA APRTTVIDTA VIKAPPGHKGC PRCOGGVWVFAR EQVLAHKGREW HRECYKCRDC SKTLDSITRAC DGEFDEDVYCK
— i — ——— — —— ]
610 620 630 640 650 660 670 680 690 700
TCYGEFWGPH GYGFRACGEGF LOTDGLTEEE ISASRPFYNP DTTATEAPAG QGCPRCOGGMYV FAAEQQLAKG TMWHERCFNC AECHRPLDEM LACDGFDEEI
710 720 730 740 750 160 170 T80 790 800
HCRECYSKLF GPEGFGFGHT PTLVSTHNGDH APSYTDAKP) VGOFRTDGNG CARCGYEVYRA ARQMISKNRL WHERCFSCAE CHRSLDSTHNL NDGPDGDIYC
810 820 830
RGCYNENFGE KGVGFGMGAG TLTMA
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
744 672.779| 2| -119.67| -0.0805/ 34.79| 40.42 1 0.0/ 0 | R.AGETVIGLQAGSNK.G 152-165 |CID
148 462.588| 2| -295.44| -0.1367| 19.46| 26.43 1 0.0 0 |K.SVYAAEER.V 303-310 |CID
1470 724.805| 2| -106.15 -0.0769, 51.81 65.02 1 0.0/ 0 | R.CGGVVFAAEQVLAK.G Carbamidomethyl: 1 553-566 |CID
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Protein 21: PREDICTED: myophilin [Trichogramma pretiosum]

Accession: 0i|936694571 Score: 127.5
Database: NCBInr Seq. Coverage [%]: 10.1
MW [kDa] / pl: 19.1/7.8 No. of Peptides: 1
Modification(s): Carbamidomethyl
10 20 30 40 50 60 70 80 90 100
MPFENFEQE(Q EVLEWIESVL GEFLPPGNYE DILKDGVVLC NLINKIVPGS VEKIQTKGTN FQLMENVQRF QAATKKYGVEP EEEIFQTADL FERRNIPQVT
| E—— . ——
110 120 130 140 150 160 170
LCLYSLGRIT QFHPEYTGPR LGPEKMADENK RTFTEDQLRA SEGQLNLOMG FNKGASQSGH GGFGNTRHM
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score| No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1824 1021.86( 2 | -126.15/ -0.1289| 61.31 59.98 1 0.0| 0 |K.YGVPEEEIFQTADLFER.R 77-93 CID
Protein 22: actin, partial [Brevinucula verrillii]
Accession: 0i|343952816 Score: 116.6
Database: NCBInr Seq. Coverage [%]: 11.2
MW [kDa] / pl: 11.0/6.5 No. of Peptides: 1
Modification(s): Oxidation
10 20 30 40 50 60 70 80 90 100
SGFAGDDAPR. AVFPSIVGRP EBRHEGVMVGMG QFESYVGDEA QSKRGILTLK YPIEHGIVYN WDDMEFIWHH TFYNELEVAP EEHPVLLTEA PLNPKANR
e
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site |P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
941 758.263| 2| -151.93| -0.1152| 39.39| 38.93 1 0.0| 0 |KIIWHHTFYNELR.V 67-77 CID
Bruker
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Protein 23: paramyosin, long form [Riptortus pedestris]
Accession: gi|501294930 Score: 107.9
Database: NCBInr Seq. Coverage [%]: 1.6
MW [kDa] / pl: 102.8/5.5 No. of Peptides: 1
10 20 30 40 50 60 T0 80 g0 100
MPLASSTRQT KTYTYRSTGG GGTTDVNIEY SADLSALSRL EDKIRLLSED LESERELRQR IEREKADLSYV (VLSLOERLE EAEGGAES(QF EINKKRDTEL
110 120 130 140 150 160 170 180 190 200
LKLRKLLEDV HLESEETAHL LREKKHQEVVV DFQEQLDLVS KAKSKAEKEK AKFQQEVYEL LSQVESANKE RIISIKHAEK LEVTIHELNI RIEELMNRTIV
210 220 230 240 250 260 270 280 290 300
DITSHKTRLS QENIELTKEV QDLEVNIENV TYLRSQVAS(Q LEDARRRLEE DERRRATLES SLHQVEVELE STRVQLEEEAR EARLDLERQL VHANGDALTW
310 320 330 340 350 360 370 380 390 400
KSKYDSERRR RAFEVDEIRK KYTIRLOE(QE EHIETLIVKI NNLEKQKSRL QSEVEVLIID LEKANNSARE FSKRVEQLER THVELKSRLD ETTIALDQTQ
410 420 430 440 450 460 470 480 490 500
RDLRTRTQETI QRLNHELEKT REQFDSLARE NKKLADDLHD AKNTMAEMNR RLHELETIELR RLENEREELS RAAVREARAGR KAEEQRVMRL SAEFN(QFRHE
510 520 530 540 550 560 570 580 590 600
AFKRIQFEKDE EIEITRHQTS IEIEQLNARY AFAETHLKTE VIRIKKKLQV HITELELSLD VANFNNIQLQ QTIKHQSLOL TELQRHYDET TROLAVTVI(
610 620 630 640 650 660 670 680 690 700
LATASRKV(S LTRAEIEEIRG NYEQALRAKR SAEQMYEDA() SRINELTTIN VNISAQRAKI EQELASCAAD YEEVTKELKI ADERYQKV(I ELKHTVEHLH
710 720 730 740 750 T60 770 T80 790 800
EEQERITKIE TIKKSLEIEV KNLTVRLEEV EANATVGGRR IISKLEARTK DMELELDEEK RREHAETVKIL REKERQIKEI IIQSEEDHKN LTMLOEALDK
810 820 830 840 850 860 870 880 890
TNQEVSIYKR (QLNEQEGMS() QSVTRVRRF() RELEARFDRE DTRAESNLSLI RAKHRTFVTT STVEGSQVYL VHETHTSETY
MS/MS Peptide Matches
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BRUKER
lonTrap_allOrg _2019-11-06 16:28:01
Cmpd. m/zmeas.| z| Amlz A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1021 854.845| 2| -133.85| -0.1144| 41.25/ 30.38 1 0.0| 0 |R.LQEQEEHIETLIVK.I 326-339 |CID
Protein 24: hypothetical protein DAPPUDRAFT_309281 [Daphnia pulex]
Accession: 0i|321459762 Score: 100.8
Database: NCBInr Seq. Coverage [%]: 4.0
MW [kDa] / pl: 59.3/9.3 No. of Peptides: 2
10 20 30 40 50 60 70 80 a0 100
MLSARLVSSV ARQLPENVFE VARRSLPAT(Q TAVREQLHVTE TAKRARTSST LEERILGAAF KENLEETGEN LSIGDGIARY YGLENIQAEE MVEFSSGLEG
e e
110 120 130 140 150 160 170 180 150 200
MALNLEFDNV GVVVFGNDEL IKEGDIVERT GATVDVPIGA ELLGREVVDAL GNPIDGHKGSL AGARKRARVGY FKAPGIIFRIS VREFMOTGIK AVDSLVPIGR
210 220 230 240 250 260 270 280 290 300
GOQRELITGDR QTGRTATATD ATTNQRKRFND GADEFFELYC IYVATGORRS TVAQIVERLT DSDAMEYTIV VAATASDAAP LOFLAPYSGC AMGEYFRDNG
310 320 330 340 350 360 370 380 350 400
FHALITYDDL SEQAVAYROM SLLLRERFPGR EAYPGDVEYL HSRLLERAAK MNEVHGGGSL TALEVIETQA GDVSAYTIPTN VISITDGQIF LETELFYRGIL
= T
410 420 430 440 450 460 470 480 490 500
RPATNVGLSV SRVGSAAQTR AMEOVAGEME LELAQYREVA AFAQFGSDLD ASTOOLLSRG VELTELLEQG QYVEMATEEQ VEVIYCGVRG YLDEKLDPSKI
510 520 530 540 550
TAFEREFLOH IKTTHADVLT ATAKDGRITD ETDAKLERKIV TEFLATFQA
MS/MS Peptide Matches
Cmpd. m/zmeas.| z| Aml/z A m/z Rt Score | No.of | Site | P Sequence Modification Range Type
[ppm] [Da] [min] Cmpds. | [%]
1078 609.264| 2 -95.59, -0.0582| 4254, 31.94 1 0.0| 0 |K.AAEISSILEER.I 44-54 CID
1055 644.284| 2| -103.67| -0.0668| 42.01 41.39 1 0.0/ 0 |K.HALII'YDDLSK.Q 302-312 |CID
Bruker
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8. ANEXOS

Anexo 1. COMITE DE ETICA



Comissao de Etica no Uso de Animais sous pow satts
Faculdade de Ciéncias Farmacéuticas - UNESP

& %’g
‘A

CERTIFICADO

Certificamos que a proposta intitulada “Manutencéo do Insetario de Triatominae”,
registrada com o Protocolo CEUA/FCF/CAr. 18/2019, sob a responsabilidade do
pesquisador Jodo Aristeu da Rosa, cuja equipe é composta pelos seguintes
pesquisadores: Juliana Damieli Nascimento, Jader de Oliveira, Heloisa Pinotti, André
Luiz Rodrigues Menezes, Tiago Belintani e Vinicius Fernandes de Paiva que envolve
a producao, manutencédo ou utilizacdo de animais pertencentes ao filo Chordata,
subfilo Vertebrata (exceto humanos), para fins de pesquisa cientifica (ou ensino) -
encontra-se de acordo com os preceitos da Lei n°® 11.794, de 8 de outubro de 2008,
do Decreto n°® 6.899, de 15 de julho de 2009, e com as normas editadas pelo Conselho
Nacional de Controle de Experimentagdo Animal (CONCEA) e foi aprovado “ad-
referendum” pelo Coordenador da COMISSAO DE ETICA NO USO DE ANIMAIS da
Faculdade de Ciéncias Farmacéuticas do Campus de Araraquara da UNESP em 21
de janeiro de 2020.

Finalidade () Ensino (X) Pesquisa Cientifica

Vigéncia da Fevereiro de 2022
autorizacao

Espécie/linhagem/raca
Ave — Pato (doméstico) /Camundongo heterogénico Swiss

N° de animais 50 patos /140 camundongos

Peso/ldade Pato 4,5 kg / Camundongos 20-30 g

Sexo Machos e Fémeas

Origem Camundongos: Biotério Central do.Campus de Botucatu

Patos:-criadores daregido de Araraquara

Registro CIAEP 02.00082.2019

Araraguara, 21 de janeiro de 2020.

Prof Dr Marcelo-Tadeu Marin
Coordenador da CEUA
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Anexo 2. DECLARACAO DE DIREITOS AUTORAIS

Declaracéo

As copias de artigos de minha autoria ou de minha co-autoria, ja publicados ou submetidos
para publicagdo em revistas cientificas ou anais de congressos sujeitos a arbitragem, que
constam da minha Dissertacdo/Tese de Mestrado/Doutorado, intitulada ESTUDO DOS
ASPECTOS MORFOLOGICOS, FILOGENETICOS E PROTEOMICO DE RHODNIUS
NEGLECTUS  (HEMIPTERA, REDUVIIDAE) - STUDY OF ASPECTS
MORPHOLOGICAL, PHYLOGENETIC AND PROTEOMIC OF RHODNIUS NEGLECTUS
(HEMIPTERA, REDUVIIDAE), néo infringem os dispositivos da Lei n.° 9.610/98, nem o
direito autoral de qualquer editora.

Campinas, 09/04/2020

Assinatura : (,Qi/»;gv-’a.L_ Lo radBurme iR

"[ / - - - -
Nome do(a) autor(a): Juliana Damieli Nascimento
RG n.° 46.375.555-8

Assinatura : , rfj/&_v,j@ 4%@
Nome do(a) orienmerof. Dr. Jodo Aristeu da Rosa
RG n.° 4.473.812 ]j




	Binder1
	Arquivo 1
	Arquivo 2
	Arquivo 3

	Binder2
	Arquivo 4
	Arquivo 5
	Arquivo 6
	Arquivo 7
	Arquivo 8
	Arquivo 9 Apendice I
	Arquivo 10
	Arquivo 11 Apendice II
	Arquivo 12
	Arquivo 13 Apendice III
	Arquivo 14
	Arquivo 15 Anexo I
	Arquivo 16 Anexo II




