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RESUMO

BARROS, Edvaldo, D.Sc., Universidade Federal de Vigosa, maio de 2016.
Analise proteé6mica de glandulas salivares do carrapato Amblyomma
sculptum. Orientador: Claudio Lisias Mafra de Siqueira. Coorientadores:
Humberto Josué de Oliveira Ramos e Leandro Licursi de Oliveira.

Os carrapatos sao artropodes hematdéfagos obrigatérios de grande
importancia meédica e veterinaria. Estes artrépodes tem desenvolvido
adaptacdes evolutivas que permitem aos mesmos a sobrevivéncia por
longos periodos de tempo sem se alimentarem ou que, apos se alimentarem
até a ingurgitacéo, vivam com a presenca de altos niveis de substancias que
estimulam o estresse oxidativo. Além disso, apresentam uma anatomia bem
conciliada ao seu modo de vida e aquisicdo de alimentos. Dentre os
principais 6rgaos do carrapato, as glandulas salivares apresentam grande
repertorio de proteinas, que desempenham papéis essenciais para o seu
desenvolvimento e para a manutencao de sua relacdo com os hospedeiros
vertebrados. Essas proteinas também podem facilitar a transmisséo de
agentes patogénicos aos hospedeiros. Nesse projeto, o sialome do
carrapato  Amblyomma sculptum foi analisado utilizando cromatografia
liguida acoplada com a espectrometria de massas. Essa abordagem
combinada permitiu a identificacdo de 501 proteinas, das quais,
aproximadamente, 15% foram classificadas como proteinas secretadas
putativas. As classes do grupo de proteinas secretadas putativas que mais
se destacaram foram: a) familia das proteinas ricas em glicina; b) familia das
enzimas secretadas e c) ferritinas. As proteinas ricas em glicina podem
desenvolver varias fungdes, dentre elas, a formacao do cone de cemento e a
resposta a estresse. Proteinas vinculadas com o citoesqueleto, com a
maquinaria de modificacdo proteica e com o transporte intracelular também
foram identificadas, as quais foram reunidas no grupo ‘“putative
housekeeping proteins”. A diferenga na abundéancia das proteinas entre os
géneros macho e fémea, encontradas nas glandulas salivares dos
carrapatos A. sculptum, foi indicada pela identificacdo de proteinas em

apenas um dos sexos. As proteinas ricas em glicina, do citoesqueleto e
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chaperonas foram identificadas em maior numero em machos do que em
fémeas, sugerindo que esse género esteja melhor preparado para a
producdo de cemento, resposta ao estresse, modificacdo proteica e
transporte intracelular do que as fémeas. A caracterizacdo funcional das
proteinas permitiu uma correlagdo dentro de um contexto bioldgico e facilitou
um melhor entendimento sobre o sialome de carrapatos A. sculptum. Essa
informagéo pode auxiliar na identificacdo de novos candidatos a alvos para o
controle de carrapatos, no entanto, estudos adicionais devem ser realizados
com o objetivo de melhorar o conhecimento das vias de controle das

diferentes fungdes celulares.
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ABSTRACT

BARROS, Edvaldo, D.Sc., Universidade Federal de Vigosa, May, 2016.
Proteomic analysis of salivary glands from the tick Amblyomma
sculptum. Advisor: Claudio Lisias Mafra de Siqueira. Co-advisors: Humberto
Josué de Oliveira Ramos and Leandro Licursi de Oliveira.

Ticks are obligate hematophagous arthropods of great medical and
veterinary importance. These arthropods have developed evolutionary
adaptations that allow them to survive for long periods of time without feeding
or, after feeding until engorgement, live with the presence of high levels of
substances that stimulate oxidative stress. In addition, they have an anatomy
well reconciled for their way of life and food acquisition. Among the major
organs of the tick, the salivary glands contain a large repertoire of proteins,
which play essential roles for the tick’s development and for the maintenance
of their relationship with their vertebrate hosts. These proteins may also
facilitate the transmission of pathogens to the host. In this project, the
sialome of the Amblyomma sculptum tick was analyzed using liquid
chromatography coupled with mass spectrometry. This combinatorial
approach allowed for the identification of 501 proteins, of which
approximately 15% were classified as putative secreted proteins. The
classes of the group of putative secreted proteins that most stood out were:
a) family of glycine-rich proteins; b) family of secreted enzymes; and c)
ferritins. Glycine-rich proteins can perform several functions, including
cement cone formation and stress response. Proteins linked to the
cytoskeleton, the protein modification machinery and intracellular transport
were also identified, which were classified in the putative housekeeping
proteins group. The difference in the abundance of the proteins between the
male and female gender found in the salivary glands of A. sculptum ticks was
indicated by the identification of proteins in only one sex. Glycine-rich,
cytoskeletal and chaperon proteins were identified in greater numbers in
males than in females, suggesting that the male gender is better prepared for
cement production, stress response, protein modification and intracellular
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transport than females. The functional characterization of the proteins
allowed a correlation within a biological context and facilitated a better
understanding of the sialome of A. sculptum ticks. This information may aid in
the identification of novel candidates for tick control; however, additional
studies should be carried out in order to better understand the pathways that

control with the different cellular functions.
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1. Introducgao e Justificativa

Os carrapatos s&do artropodes hematdfagos obrigatorios
pertencentes a ordem Acari e classe Arachnida, amplamente distribuidos nos
mais diversos ecossistemas, em todos os continentes do globo, exceto no
continente Antartico (Parola and Raoult, 2001). Capazes de parasitar uma
ampla gama de hospedeiros vertebrados, constituem o segundo principal
grupo de agentes vetores de importancia médica e veterinaria, ficando atras
apenas dos culicideos (Massard & Fonseca, 2004).

Dentre as principais espécies de carrapatos de importancia
meédico-veterinaria, destaca-se o Amblyomma sculptum, pertencente ao
complexo do A. cajennense, o qual € amplamente encontrado nas regides
do Norte da Argentina, Bolivia e Paraguai (Oliveira et al., 2000; Camargo-
Neves, et al., 2004; Barros-Battesti, et al., 2006; Nava et al., 2014).

Popularmente conhecido como carrapato-estrela ou micuim, o A.
sculptum apresenta ampla versatilidade parasitaria, sendo capaz de infestar
naturalmente um grande numero de espécies de vertebrados silvestres e
domésticos, inclusive o homem (Camargo-Neves, et al., 2004).

No Brasil, este carrapato apresenta uma vasta distribuigdo em seu
territorio, sobretudo nas regides Sul e Sudeste (Camago-Neves et al., 2004,
Nava et al., 2014), com presenga em diversos ecossistemas brasileiros.

As glandulas salivares sdo oOrgaos que apresentam grande
importancia para o desenvolvimento do carrapato. Para manterem-se vivos,
quando néo fixados a um hospedeiro vertebrado, os carrapatos produzem
uma solugao hiperténica em suas glandulas salivares, essa solugéo € entao
secretada para a parte externa do hipostoma, permitindo a captagcao da
umidade do ar, a qual é ingerida pelo artrépode mantendo-o vivo. Além
disso, quando os carrapatos iniciam sua alimentagdo, esse 6rgao produz
inumeras moléculas envolvidas na fixacdo sobre a pele dos hospedeiros,
bem como outras com o objetivo de controlar as respostas hemostatica,
inflamatdria e imune desses, dentre outras fungdes (Francischetti et al.,
2010).



Em carrapatos, tem-se documentado alteragcbes em suas
glandulas salivares decorrentes de mudangas no padrdo da expressao
génica desses 6rgéos, durante o repasto sanguineo, garantindo sucesso em
seu desenvolvimento durante a fase parasitaria, bem como sua capacidade
de transmissao de patdgenos para o hospedeiro (Kovar, 2004; Anatriello et
al., 2010; Francischetti et al., 2010; Maruyama et al., 2010). Durante o
repasto sanguineo, ocorre a secre¢do de uma complexa mistura de
biomoléculas, denominada saliva, a qual é constituida principalmente de
proteinas, com fung¢des anticoagulantes e vasodilatadores, dentre outras
fungdes, as quais favorecem e garantem o sucesso alimentar desses acaros.
Caso o carrapato esteja infectado com algum patégeno, neste momento,
pode ocorrer a transmiss&o para o hospedeiro (Francsichetti et al., 2010).

Existem varios relatos na literatura a respeito da composicao
salivar e da alteragdo de expressao de componentes da mesma em outros
artrépodes hematofagos como barbeiros (Santos et al., 2007; Assumpgao et
al., 2008) e mosquitos (Arca et al., 2005; Calvo & Ribeiro, 2006; Calvo et al.,
2007). No entanto, com relacdo a carrapatos, os estudos quanto ao sialoma
e sialoproteoma ainda se encontram em fase inicial.

Na tentativa de entender melhor a interface entre o carrapato A.
sculptum e seus hospedeiros vertebrados, este trabalho teve como principal
objetivo estudar por meio de uma abordagem protebmica as glandulas
salivares deste carrapato sob condicdo de restricdo de alimentacao.
Esperamos com estudos sob estas condicbes, que os resultados obtidos
permitam ampliar o nosso conhecimento quanto as proteinas com diferenca
de abundancia nessa espécie de carrapato e, consequentemente, quanto as
vias metabdlicas e maquinaria envolvida na fisiologia entre os géneros
macho e fémea, sujeitos a restrigdo alimentar.

Para a realizacdo deste estudo, propomos a utilizagdo de uma
abordagem protedmica denominada “Shotgun”, a qual combina tecnologias
como a eletroforese monodimensional (SDS-PAGE-1D) associada com a
cromatografia liquida acoplaca a espectrometria de massas (LC-MS/MS) e a

utilizacao de ferramentas de bioinformatica, que juntas, permitirdo identificar
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e caracterizar as proteinas mais abundantes nas glandulas salivares do
carrapto A. sculptum, comparando o repertorio dessas proteinas entre os
géneros dessa espécie, sob restricdo alimentar. Além de possibilitarem a
obtencao de informagdes inéditas sobre a biologia deste acaro identificando
possiveis alvos moleculares que possam dirigir o controle desse acaro e dos

patdogenos que o0 mesmo possa transmitir.



2. Revisao da Literatura

2.1. Aspectos morfolégicos e taxonémicos dos carrapatos
Os carrapatos sédo artropodes hematdfagos obrigatorios

pertencentes a ordem Acari, classe Arachnida, subclasse Ixodida (Dantas-
Torres et al., 2009). Varias espécies de carrapatos ja foram descritas, as
quais encontram-se distribuidas em trés familias: Ixodidae, Argasidae e
Nuttalliellidae, cujos representantes das duas primeiras s&o conhecidos
popularmente como carrapatos duros e moles, respectivamente. A ultima
familia é representada por apenas uma espécie, Nuttalliella namaqua, a qual
€ encontrada somente no Continente Africano, apresentando caracteristicas
intermediarias entre as familias Ixodidae e Argasidae (Barros-Battesti et al.,
2006).

No Brasil, diversas espécies endémicas de carrapatos foram
descritas em todo o seu territério, as quais estao distribuidas entre varios
géneros diferentes, tais como: Argas; Antricola; Carios; Ornithodoros;
Amblyomma; Dermacentor, Haemaphysalis; Ixodes e Rhipicephalus
(Dantas-Torres et al., 2009).

Dentre os 6rgaos internos destes acaros, as glandulas salivares
estdo envolvidas na manutencédo do equilibrio hidrodinamico do carrapato,
produzindo e secretando inumeras substancias que atuam em sua fixagao
na pele do hospedeiro vertebrado e na modulacédo de suas respostas imune
e hemostatica deste ultimo, durante a hematofagia (Sonenshine & Roe,
2014).

2.2. Ciclo de vida do carrapato Amblyomma sculptum
Dado a sua versatilidade parasitaria, o carrapato A. sculptum

(Complexo Amblyomma cajennense) € a espécie que atua como principal
transmissor da febre maculosa e de outras zoonoses de importancia médico-
veterinaria. Podendo alimentar-se de uma ampla gama de vertebrados
silvestres, domeésticos e, inclusive, do homem, do ponto de Vvista

epidemioldogico, o A. sculptum desempenha papel significativo na
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disseminagao de diversas zoonoses de grande importancia para a saude
publica (Barros-Battesti et al., 2006).

Necessitando de trés hospedeiros para completar o seu ciclo de
vida, o A. sculptum ¢é classificado como carrapato heteroxeno. Esta
caracteristica, juntamente com a sua baixa especificidade parasitaria, faz
deste carrapato um agente marcante na transmissao de patdégenos para
diversos hospedeiros vertebrados, bem como em sua atuacido como
potenciais reservatorios de diferentes patdégenos. Essa conjuntura confere
ao A. sculptum notavel relevancia zoonédtica para a saude publica
(Guglielmone et al., 2006).

2.3. Aspectos ecoldgicos e zoonéticos do A. sculptum no Brasil
Os carrapatos sao ectoparasitas de grande importancia para a

saude publica, constituindo o segundo principal grupo de vetor na
transmissao de agentes infecciosos ao homem e animais silvestres e
domeésticos, principalmente, bactérias, protozoarios e virus. Muitas espécies
de carrapatos estdo associadas com hospedeiros especificos e seus
habitats, 0 que pode nao representar perigo imediato para a saude animal e
humana. Entretanto, devido a colonizacdo de extensas regides, alteracdes
ambientais em larga escala, migragcées naturais ou forcadas de diversos
hospedeiros vertebrados, como mamiferos e aves, a maioria desses
artropodes diversificou o seu modo de vida, com isso, ocorreu a diminuigcio
da especificidade quanto a hospedeiros € o aumento da disseminagao de
patdgenos (Massard & Fonseca, 2004).

Uma das espécies mais difundidas nas Américas, sendo
encontrado em uma extensa regido, que vai do sul dos EUA, passando pela
América Central e Brasil (especialmente na regidao Sudeste), chegando até o
Norte da Argentina (Barros-Battesti et al., 2006; Dantas-Torres et al., 2009),
o carrapato A. sculptum, popularmente conhecido como carrapato-estrela,
apresenta elevada afinidade para o parasitismo em humanos, sendo
considerado o mais importante transmissor da R. rickettsii ao homem. R.

rickettsii € uma alfa-proto-bactéria altamente patogénica, causadora da febre
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maculosa Brasileira (FMB), doenga de elevada letalidade, considerada pelo
Ministério da Saude como agravo de notificagdo compulséria, desde 2002
(Brasil/MS, 2009).

Embora no estadio adulto, o A. sculptum prefira parasitar
mamiferos de médio e grande porte, como equinos, bovinos, antas,
capivaras, dentre outros, esta espécie pode ser encontrada infestando
animais domésticos como caes, gatos, coelhos e cabras. Existem relatos de
infestacdo por A. sculptum em outros grupos de animais, como aves
domésticas e silvestres, bem como em répteis e anfibios, cuja infestacdo dos
ultimos n&o é considerada comum (Barros-Battesti et al., 2006).

Do ponto de vista reprodutivo, uma unica fémea ingurgitada de A.
sculptum, apos a fecundacado pode ovipor entre 5.000 a 10.000 ovos, os
quais demoram cerca de 30 dias para eclodirem (Guglielmone et al., 2006).
Devido a sua elevada capacidade de oviposi¢ao, esta espécie apresenta um
grande potencial de manutencdo e amplificagdo de alguns patégenos.

Larvas do A. sculptum, conhecidas popularmente como micuim,
ap6s o amadurecimento de seu exoesqueleto sobem nas folhas do capim,
formando grandes aglomerados ficando a espera da passagem de um
hospedeiro vertebrado. No hospedeiro, estas larvas se alimentam por um
periodo de 3 a 7 dias e voltam a cair no solo, onde sofrem ecdise para o
estadio de ninfa. Com um periodo de pré-muda, que pode levar de 4 a 8
semanas, apos 15 dias da muda, as ninfas estardo ativas na vegetagdo em
busca de um novo hospedeiro. Neste novo hospedeiro, as ninfas se
alimentam por um periodo entre 3 a 7 dias e, novamente, caem ao solo,
permanecendo la em processo de muda para o estadio adulto, por um
periodo entre 4 a 8 semanas. Assim que O exoesqueleto tornar-se
endurecido (cerca de duas semanas apos a muda), os adultos estardo aptos
para infestar outro hospedeiro vertebrado, no entanto, podem permanecer
varios meses sem alimentagdo. Em um periodo de 7 a 10 dias apds a
fecundagado, a fémea do A. sculptum inicia o ingurgitamento sanguineo,
desprendendo-se e caindo ao solo, para a realizagdo da oviposi¢cao. Com a

eclosao dos ovos e a geragao das larvas, o ciclo do A. sculptum é finalizado.
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Quanto aos machos, estes permanecem sobre o hospedeiro vertebrado
entre 3 a 4 semanas, alimentando-se e fecundando outras fémeas
(Guglielmone et al., 2006).

Além do papel vetorial durante o repasto sanguineo em
hospedeiros vertebrados susceptiveis, podendo transmitir agentes
patogénicos tanto transestadial quanto transovarianamente, o A. sculptum é
considerado como o principal reservatorio de riquétsias potencialmente

patogénicas (Guglielmone et al., 2006; Cunha et al., 2007).

2.4. Relacao carrapato-patogeno, tendo por modelo a relagao carrapato-
riquétsia-hospedeiro vertebrado
As riquétsias penetram na célula hospedeira por meio de

receptores de membrana especificos. Dentro das células de carrapatos
vetores, estas bactérias podem multiplicar-se em células do intestino,
ovarios, glandulas salivares, tubulos de Malpighi e hemolinfa (Walker et al.,
2003). A penetracao de algumas riquétsias € marcada, primeiramente, pela
sua adesdo na célula hospedeira, sendo a parede celular das riquétsias do
GFM composta por proteinas externas, peptidoglicanas e membrana
citoplasmatica (Williams et al., 1986), dentre elas a proteina externa de
membrana OmpA (Outer Protein Membrane A), a qual realiza interagdo com
seu receptor especifico, localizado na membrana da célula hospedeira,
induzindo a ocorréncia de rearranjos no citoesqueleto desta, o que promove
a adesao e entrada da riquétsia (Walker et al., 2003), em mecanismo ainda
nao completamente esclarecido. Estudos realizados com R. prowazekii
mostraram que, nesta espécie, a infecgdo da célula hospedeira envolve a
fosfolipase A, observando a liberagdo de grande quantidade de fosfatidatos e
acidos graxos livres para o meio de cultura, apds a infecgdo com essas
riquétsias (Gaywee et al., 2002).

Por meio das interacdes entre proteinas especificas, tanto do
patdgeno quanto da célula hospedeira, as riquétsias induzem um processo
de fagocitose pelas células hospedeiras e conseguem penetrar no interior

das mesmas (Walker & Winkler, 1978). No interior da célula hospedeira, por
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meio de um processo nao totalmente desvendado, as bactérias escapam
rapidamente da vesicula do fagossoma para o citosol, antes da formagéo do
vacuolo digestivo (Teysseire et al., 1995). Sugere-se que esse mecanismo
possa ser similar ao da infecgcdo da R. conorii, onde a proteina OmpB,
antigeno mais abundante nas membranas das riquétsias, se associa
fisicamente com a proteina Ku70, supostamente induzindo o processo de
fagocitose (Martinez et al., 2005). O envolvimento de fosfolipases durante o
escape da bactéria da vesicula endocitica tem sido proposto por alguns
autores (Winkler & Miller, 1982; Silverman et al., 1992).

Como citado anteriormente, as riquétsias podem parasitar tanto as
células de hospedeiros vertebrados quanto de invertebrados, sendo
propagadas nesses ultimos por meio de mecanismos de transmisséo
transovarianos ou transestadiais. Sugere-se que a diferenga de gravidade
dos quadros clinicos da febre maculosa em humanos, esteja associada com
os diversos niveis de viruléncia que a R. rickettsii apresenta ao longo dos
diferentes estadios de desenvolvimento de seu carrapato vetor (Walker et al.,
2003).

Com relagao ao carrapato vetor, no Brasil, as principais espécies
transmissoras de riquétsias patogénicas para o homem s&o do género
Amblyomma, destacando o A. cajennense e o A. aureolatum (Labruna,
2009), enquanto nos EUA, os vetores sdo dos géneros Dermacentor,
destacando o D. andersonii e D. variabilis, Rhipicephalus, Haemaphysalis e
Ixodes (Walker et al., 2003). De forma geral, existem outras formas de
transmissao das riquétsias, no entanto, a principal € por meio de artrépodes
vetores, cujos principais representantes sdo os carrapatos.

Neste contexto, faz-se necessario um melhor entendimento dos
processos bioquimicos e moleculares, conhecendo-se as vias de sinalizagao
responsaveis pela entrada e desenvolvimento da riquétsia nas células
hospedeiras e sua fuga do fagossoma, buscando-se ampliar o conhecimento
sobre as interagdes hospedeiro-patdogeno. Dentre possibilidades decorrentes
destes estudos, vislumbra-se também a descoberta de alvos para drogas ou

outras substancias que tenham por finalidade o controle do desenvolvimento



riquetsial na célula hospedeira, diminuindo o risco dos hospedeiros

vertebrados manifestarem riquetsioses.

2.5. Principais diferengas entre glandulas salivares de carrapatos
ixodideos machos e fémeas
Os aspectos morfologicos entre as glandulas salivares de

carrapatos ixodideos apresentam distinsdo entre machos e fémeas. Em
geral, as glandulas salivares de ambos os géneros sao constituidas de trés
tipos de acinos, denominados |, Il e Ill, além do acino tipo IV, o qual esta
presente apenas em machos dessa familia de carrapatos (Sonenshine &
Roe, 2014). Os acinos tipos I, Il e Ill foram observados em analise estrutural
de glandulas salivares de fémeas e machos de A. cajennense nao
alimentados (Olivieri & Serra-Freire, 1992; Serra-Freire & Olivieri, 1993).
Apesar do seu tamanho diminuto e da dificil distingdo, o acino tipo IV
também foi observado em gléndulas salivares de machos de A. cajennense
nao alimentados (Serra-Freire & Olivieri, 1993), evidenciando essa diferenca
morfoldgica entre as glandulas salivares de machos e fémeas dessa espécie
de carrapato. Em analise das alteragdes morfologicas das glandulas
salivares de fémeas de A. cajennense em trés estagios de alimentagéo (ndo
alimentado, parcialmente e totalmente ingurgitado), observou-se que dentre
os trés tipo de acinos, apenas os tipos Il e Ill sofreram alteragdes
significativas no decorrer do repasto sanguineo. O acino tipo Il aumentou o
seu volume durante o estagio parcialmente ingurgito, enquanto o volume do
acino tipo Il foi reduzido, quase por completo, no decorrer dos estagios
alimentares (Nunes et al., 2008). Recentemente, o taxon A. cajennense foi
reclassificad como um complexo, o qual abrange varias espécies, dentre
elas a A. sculptum (Nava et al., 2014).

Os tipos de acinos que constituem as glandulas salivares de
fémeas e machos do carrapato A. cajennense podem ser representados
conforme a figura 1. Uma analise histoquimica de glandulas salivares de

fémeas de A. cajennense parciamente ingurgitadas revelou que o acino tipo



Il € a estrutura que esta mais envolvida na producédo de carboidrato (Figura
1C), proteina (Figura 1D) e lipidio (Figura 1E) (Denardi et al., 2011).

Acinus type |

480 um 480 um

a?.

Figura 1: Aspectos morfologicos de glandulas salivares de fémeas de

Qe
2 0

Amblyomma cajennense parcialmente ingurgitadas. (A) Micrografia
eletrbnica de varredura das glandulas salivares (barra = 200um); (B)
Representacdo esquematica dos tipos de acinos constituintes dessas

glandulas salivares (barras = 480um); (C) Corte histologico de glandulas
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salivares demonstrando a reagdo de PAS (barra = 200um); (D) Corte
histologico de glandulas salivares demonstrando a reagdo com o azul de
bromofenol (barra = 500um); (E) Corte histologico de glandulas salivares
demonstrando a reagdo com a azul do Nilo (barra = 200um). Abreviagdes (sg
= glandulas salivares; dt = ductos; lu = lumen; n = nucleo; a, b, c1,c2e c3 =
tipos celulares do acino lI; d, f = tipos celulares do acino 1ll) (Adaptado de
Denardi et al., 2011).

Em geral, os acinos do tipo | sdo -caracterizados como
agranulares, com a presenga abundante de mitocondrias e vacuolos,
podendo ser encontrados em todos os estadios de vida de carrapatos
ixodideos. Essas estruturas estdo relacionadas, principalmente, com a
producdo de substancias vinculadas com a fixacdo do carrapato na pele do
hospedeiro, com a produgao de energia e com a osmorregulagdo (Needham
et al., 1990; Sonenshine & Roe, 2014). Em machos ixodideos, a taxa de
secrecdo do acino tipo | € reduzida em relagdo as fémeas, sugerindo que
essa estrutura ndo esta vinculada com a osmorregulagdo nos mesmos
(Sauer et al., 1995). Os acinos tipo Il e Ill sdo estruturas granulares, com
células especializadas na sintese de substancias vinculadas com a fixagao
do carrapato e com a modulacdo das respostas inflamatoérias, imune e
hemostatica do hospedeiro, facilitando a hematofagia exercida por esses
artropodes (Sonenshine & Roe, 2014). Acinos tipo 1V sdo classificados como
granulares e estdo vinculados com a reproducgao, sintetizando e secretando
substancias associadas com a lubrificacdo e transferéncia do espermatéforo
para a fémea durante o acasalamento (Sauer et al., 1995).

Com o desenvolvimento de técnicas e métodos voltados para a
andlise das “Omicas”, varias moléculas tém sido identificadas e
caracterizadas nas glandulas salivares de carrapatos, as quais
desempenham diversos papéis, dentre eles, os principais s&do: formagao do
cone de cemento, o qual mantém contato direto com o sangue do
hospedeiro e recebe, constantemente, pressdes das respostas do sistema
imune deste (Bullard et al., 2016). Além disso, uma série de moléculas com

atividade anti-hemostatica, anti-coagulante, vasodilatadoras, analgésicos,
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moduladoras da agregacao plaquetaria e do sistema imune do hospedeiro,
dentre outras (Franciscetti et al., 2010; Maruyama et al., 2010; Chmelar et
al., 2015; Karim & Ribeiro, 2015).

2.6. Utilizacao da abordagem protedmica para o estudo de carrapatos
Os carrapatos sao ectoparasitas hematofagos, que produzem em

suas glandulas salivares inumeras moléculas, as quais favorecem sua
fixacdo e alimentagcdo no hospedeiro vertebrado durante o repasto
sanguineo (Alarcon-Chaidez et al., 2007; Francischetti et al., 2008).
Adicionado a este fato, a possibilidade de varios patdogenos estimularem a
expressao de moléculas especificas que visam facilitar seu desenvolvimento
neste hospedeiro, bem como sua transmissao para o hospedeiro vertebrado
(Villar et al., 2010). Neste sentido, estudos recentes tém sugerido que a
identificacdo dessas moléculas pode vir a proporcionar um melhor
entendimento na interface patdégeno-carrapato-hospedeiro vertebrado,
propiciando o desenvolvimento de estratégias de controle tanto do
artrépode, quanto do agente infeccioso a ele associado (Renesto et al.,
2006; Rachinsky et al., 2008; Ribeiro et al., 2011).

A identificacdo das proteinas e o nivel de expressdo destas
podem ser feitas por meio de abordagens protedmicas (Fei-Yu et al., 2009),
bem como podem ser preditas por meio de abordagens transcriptdmicas
(Alarcon-Chaidez et al., 2007; Anatriello et al., 2010). Diversos metodologias
dentro de uma abordagem protedmica tem sido citadas para o estudo da
abundancia protéica em carrapatos, dentre as quais, a separagao das
proteinas por eletroforese bidimensional ou por técnicas cromatograficas,
seguida pela identificagdo das mesmas por espectrometria de massas,
utilizando analisadores in tandem com alta capacidade de resolugao, como o
MALDI TOF-TOF ou o ESI QqTOF. Estas ferramentas permitem uma viséao
mais nitida a respeito das proteinas expressas por um determinado
patdgeno, ou sobre a acao deste (Lin et al., 2011), permitindo a identificacao

de fatores de viruléncia em suas diferentes cepas (Jacobs et al., 2005; Chao
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et al., 2007), e até mesmo, a caracterizagdo de modificacbes pos-
traducionais de uma dada proteina (Chao et al., 2004).

Além da abundancia diferencial, a caracterizacdo das proteinas
identificadas em uma determinada espécie de carrapato, aumenta o numero
de informagdes depositadas em bancos de dados para esses acaros
(Oleaga et al., 2007).

Buscando ampliar o conhecimento sobre a caracterizagédo
molecular das glandulas salivares do carrapato A. sculptum e avaliar as
possiveis diferencas do sialoma entre machos e fémeas nao alimentados,
propusemos este estudo utilizando abordagem protedmica para avaliagao
das proteinas mais abundantes, das vias metabdlicas e da maquinaria

bioquimica presentes nas glandulas salivares deste carrapato.
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3. HIPOTESE

A utilizac&do de tecnologias como a eletroforese monodimensional
(SDS-PAGE-1D) associada com a cromatografia liquida acoplaca a
espectrometria de massas (LC-MS/MS) e a utilizacdo de ferramentas de
bioinformatica permitirdo identificar e caracterizar as proteinas mais
abundantes nas glandulas salivares do carrapto A. sculptum, possibilitanto a
comparagao entre o repertorio dessas proteinas presentes nas glandulas
salivares de fémeas e machos dessa espécie, sob restricdo alimentar. Essas
informacgdes poderao contribuir para o melhor entendimento sobre a biologia
deste importante vetor, bem como de possiveis eventos moleculares que

possam indicar candidatos a alvos de controle dessa espécie.
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4. Objetivos

4.1. Objetivo geral
Identificar e caracterizar proteinas expressas em glandulas

salivares de A. sculptum machos e fémeas nao alimentados, por meio do
uso de abordagens protedmicas, visando avaliar a diferenga na abundancia

proteica presente nesse 6rgao, em ambos 0s géneros.

4.2. Objetivos especificos
4.2.1. Extrair as proteinas mais abundantes em glandulas salivares de A.

sculptum machos e fémeas nao alimentados e submeté-las a diferentes
estratégias de separacdao das mesmas, visando a identificacdo por
espectrometria de massas;

4.2.2. Sequenciar os peptideos tripticos mais abundantes das proteinas de
glandulas salivares de A. sculptum, utilizando duas plataformas diferentes de
cromatografia liquida acoplada a espectrometria de massas (LC-MS/MS);
4.2.3. ldentificar as proteinas mais abundantes em glandulas de A. sculptum
por confronto entre a lista de peptideos tripticos sequenciados e bancos de
dados anotados no UNIPROT, utilizando dois algoritmos distintos;

4.2.4. Caracterizar estruturalmente as proteinas identificadas de glandulas
salivares de machos e fémeas de A. sculptum, utilizando aplicativos de
predicdo para as caracteristicas de massa molecular, ponto isoelétrico,
presenca de peptideo sinal, possibilidade de secreg¢ao por via classica e
nao-classica e modificagdes pos-traducionais a nivel de glicosilagao;

4.2.5. Caracterizar funcionalmente as proteinas identificadas nas glandulas
salivares de machos e fémeas do carrapato A. sculptum, confrontando a
sequéncia das mesmas contra um conjunto de proteinas ortélogas de
eucariotos anotadas no KOG;

4.2.6. Avaliar a ocorréncia de diferenga de abundancia entre as proteinas
identificadas nas glandulas salivares de machos e fémeas do carrapato A.

sculptum.
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5. Material e Métodos

Resumidamente, as estratégias abordadas estdo esquematizadas

na Figura 2.
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Figura 2: Diagrama esquematico resumindo as abordagens empregadas
neste trabalho. (A) obtengcdo dos carrapatos; (B) dissecagédo das glandulas
salivares; (C) extracdo das proteinas totais das glandulas salivares;
processamento das proteinas por SDS-PAGE-1D totalmente fracionado (D)
e nao fracionado (E); processamento das proteinas livre de gel (F); digestao
das proteinas em solugdo com filtro (G); excisdo das proteinas dos géis
(H);digestao das proteinas em gel (l); recuperacdo dos peptideos tripticos
(J); analise dos peptideos tripticos por LC-MS/MS QTOF (K) e lon Trap (L);
identificacdo da proteinas por banco de dados por meio do PEAKS (M) e
MASCOT (N); validagao dos resultados do MASCOT pelo SCAFFOLD (O);

avaliagao dos resultados e caracterizagao estrutural das proteinas (P).

5.1. Obtencao dos carrapatos e dissecacao das glandulas salivares
Foram usados 360 carrapatos adultos da espécie A. sculptum, da

mesma idade, os quais foram obtidos de colénias mantidas no Laboratério
de Ixodologia, no Departamento de Medicina Veterinaria da UFU e,
posteriormente, separados em dois grupos, machos e fémeas, na proporgéo
de 1:1. Até o momento da dissecagao das glandulas salivares, os carrapatos
foram mantidos em estufa B.O.D. no Laboratério de Epidemiologia Molecular
do Departamento de Bioquimica e Biologia Molecular da UFV, sob condi¢gdes
de temperatura e fotoperiodo controlados, como previamente descrito por
Bechara et al. (1995).

A dissecagao das glandulas salivares de A. sculptum ocorreu
conforme descrito por Anatriello et al. (2010), com algumas modificagdes.
Resumidamente, os carrapatos foram dissecados em microscopio
estereoscopico SMZ-140 com fonte de luz direta (Motic, China), sempre
umidificados por solugdo de PBS-1X gelada, pH 7,4. As glandulas salivares
coletadas foram acondicionadas em solugao de lise (Ureia 7M, Tioureia 2M,
CHAPS 4% e DTT 40mM), na propor¢gao aproximada de 60 pares de
glandulas para 100uL de solugado, sendo as amostras armazenadas a -80°C

até o uso.
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5.2. Extragao e quantificacao das proteinas
A extracdo de proteinas totais das glandulas salivares foi

processada como o descrito por Oleaga-Pérez et al. (1994). Brevemente, as
glandulas salivares armazenadas foram descongeladas e sonicadas por
meio de cinco pulsos com duragao de seis segundos cada, a uma frequéncia
de 70 Hz em um ultrassom modelo 4710 (Cole-Parmer, EUA). Cada ciclo foi
intercalado por banho de gelo com duragdo de um minuto. Em seguida, as
amostras foram centrifugadas a 18.000xg por 30 minutos a 4°C. O
sobrenadante foi recuperado e identificado como extrato de glandulas
salivares de machos e extrato de glandulas salivares de fémeas. A
concentracdo de proteinas totais de cada amostra foi determinada pelo
método de Bradford (1976). As amostras foram armazenadas a -80°C até o

uso.

5.3. Separagao das proteinas e digestao enzimatica
As proteinas totais de glandulas salivares de fémeas e machos de

carrapatos A. sculptum foram processadas por trés abordagens diferentes
na separagao: (a) Imobilizacdo e separacédo completa das proteinas em gel
de SDS-PAGE 1D (Glandulas salivares fracionadas — SGF); (b) Imobilizagao
sem separagao das proteinas em gel de SDS-PAGE 1D (Glandulas salivares
nao fracionadas — SGNF); e (c) Proteinas dispersas em tampao de extracao,
nao separadas (Glandulas salivares direcionadas para digestdo em solugao
com filtro — SGDSF).

Utilizaram-se abordagens usando SDS-PAGE, retratando método
tradicional de eletroforese monodimensional descrito por Laemmli (1970),
sendo o gel de empilhamento na concentragéo de 4% e o de separagéo de
12%. Todas as abordagens tiveram suas amostras aplicadas em ftriplicatas
para macho e fémea, sendo aplicado nos géis 50ug de proteinas totais para
cada canaleta. Em SGF as proteinas foram separadas totalmente em toda a
extensdo do gel de separagao, enquanto, em SGNF as proteinas entraram
cerca de seis milimetros no gel de separagéo. A deteccao das proteinas em

gel foi realizada utilizando o corante azul de Coomassie Brilhante (G250),
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segundo o protocolo previamente descrito (GE Healthcare, 2004). Apds a
detecgdo das proteinas, na estratégia SGF, cada canaleta foi cortada em 12
pedacdes de, aproximadamente, 6mm de espessura, enquanto em SGNF
houve a formagdo de um unico pedago com, cerca de 6mm de espessura.
Na estratégia SGDSF, 100ug de proteinas totais foram submetidas a
digestdo enzimatica diretamente na solugdo, em triplicata para cada
tratamento (macho x fémea), utilizando um filtro para centrifuga Amicon®
Ultra 0,5mL, com uma malha de 10k (Millipore, Alemanha), conforme
descrito previamente por Wisniewski et al. (2009).

A digestao enzimatica foi efetuada com tripsina de pancreas
suino, indicada para utilizacdo em protedmica, tratada com TPCK, referéncia
T-6567(Sigma Aldrich, EUA). As digestdes das proteinas oriundas das
estratégias GSF e GSNF foram realizadas conforme o descrito por
Shevchenko et al. (2006), com a concentracao de tripsina de 25ng/uL e as
proporcdes entre tripsina e proteinas totais de 1:20 e 1:40, respectivamente.
Para a abordagem GSDSF a digestdo procedeu conforme o descrito por
Wisniewski et al. (2009), com algumas modificagdes. Resumidamente, as
proteinas totais solubilizadas em solugao de lise foram acondicionadas no
filtro Amicon 10k, em seguida, foram reduzidas DTT 200mM e alquiladas
com lodoacetamida 200mM. As amostras foram centrifugadas a 10.000xg
por 20 minutos, sendo os filtrados descartados. As amostras foram lavadas
com solucdo de AMBIC 50mM e tratadas com solugao de ureia 0,5M.
Novamente, os filtrados foram descartados e as amostras lavadas com
AMBIC 50mM. As amostras foram submetidas a digestdo com solugdo de
tripsina na concentracdo de 50ng/uL, procedendo em duas etapas. Na
primeira, a digestao ocorreu na proporcao de 1:40 (enzima/proteinas totais)
por 16 horas a 37°C; na segunda etapa, o procedimento de digestdo foi
realizado na proporcao de 1:10, considerando-se as mesmas condi¢des de
tempo e temperatura. Apds a digestao, os peptideos tripticos foram secos
em centrifuga a vacuo, modelo AG-22331 (Eppendorf, Alemanha) e

armazenados a -80C até o uso.
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5.4. Espectrometria de Massas
Os peptideos tripticos provenientes das digestbes enzimaticas

foram ressuspendidos em 80uL de solugcdo aquosa de acido férmico 0,1%,
centrifugados a 20.000xg por 20 minutos, sendo 75uL dessa solugéo
transferidos para frascos do amostrador. A aquisicdo de espectros de
massas ocorreu de duas formas: Primeiramente, 20uL de cada amostra
foram aplicados em um sistema LC-MS/MS, composto por um UPLC
nanoAcquity (Waters, EUA) e um espectrometro de massas modelo
micrOTOF QII® - QTOF (Bruker Daltonics, Alemanha). A analise
cromatografica das amostras ocorreram em uma coluna trap e uma coluna
capilar Protecol C18 GHQ303 3,0um — 300um x 150mm, operando com uma
taxa de fluxo de 4,5uL/min. Os peptideos foram eluidos automaticamente e
injetados em espectrometro de massas, atuando no modo online, com o
auxilio de uma agulha de ionizagdo microESI. Nesta etapa, as solugbes de
fase moével utilizados para o programa de gradiente foram: agua e acido
férmico 0,1% (v/v) e acetonitrila e acido formico 0,1% (v/v), a programacgao
iniciou por um passo de dessalinizagdo com a manutencdo de 5% de
acetonitrila e acido férmico 0,1% (v/v) durante 14 min. Em seguida, um
gradiente consistindo de uma rampa de subida linear partindo de 5% até
50% da solugéo acetonitrila e acido formico 0,1% (v/v) durante 30min, 50%
durante 5min, rampa de subida linear partindo de 50% ate 90% durante
3min, 90% durante 2min, rampa de descida linear partindo de 90% até 10%
durante 3min, seguido pela manutencdo a 10% durante 3min. O
escaneamento dos ions ocorreu no modo positivo para os espectros de MS1
na faixa de massas entre 100 e 2000m/z e MS2 entre 70 e 2000 m/z. A
aquisicao de dados teve a duracdo de, aproximadamente, 60 min. O
espectrometro de massas QTOF foi operado no modo auto-MSn, o qual
adquiriu espectros de MS2 para os ions mais intensos em cada espectro de
varredura completo, excluindo os ions de carga simples. Apds o término das
analises no micrOTOF QlIl, 10uL do volume restante de cada amostra foram
aplicados em outro sistema LC-MS/MS, composto de um UPLC nanoAcquity
(Waters, EUA) e um espectrobmetro de massas modelo Amazon lon Trap®

(Bruker Daltonics, Alemanha). As amostras foram submetidas a uma analise
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cromatografica em uma coluna trap e uma coluna capilar C18 BEH130
1,7um — 100pm x 100mm, operando com uma taxa de fluxo de 0.400uL/min.
Os peptideos foram eluidos automaticamente e injetados em espectrémetro
de massas, atuando no modo online, com o auxilio de uma agulha de
ionizacdo nanoESI. Nesta etapa, as solugdes de fase mével utilizados para o
programa de gradiente foram: (A) agua e acido férmico 0,1% (v/v) e (B)
acetonitrila e acido férmico 0,1% (v/v), com a programagao cromatografica
iniciando de um passo de dessalinizagdo com a manutencado de 5% de (B)
durante 5 min, em seguida, um gradiente consistindo de uma rampa de
subida linear partindo de 5% até 50% de (B) durante 30min, 50% de (B)
durante 5min, e uma rampa de subida linear partindo de 50% ate 90% de (B)
durante 5min, 90% de (B) durante 5min, rampa de descida linear partindo de
90% até 10% de (B) durante 5min, seguido pela manutengdo a 10% de (B)
durante 5min. Os ions foram escaneados em modo positivo para os
espectros de MS1 na faixa de massas entre 300 e 1500m/z e MS2 entre 70
e 3000 m/z. A aquisicao de dados teve a duragao de, aproximadamente, 50
min. O espectrémetro lonTrap foi operado no modo auto-MSn, o qual
adquiriu espectros de MS2 para os ions mais intensos em cada espectro de
varredura completo, excluindo os ions de carga simples.

A aquisicdo dos dados no QTOF e lonTrap foi gerenciada pelo
aplicativo Hystar, versdo 3.2 (Bruker Daltonics, Alemanha), sendo os
espectros processados com o auxilio dos aplicativos Data Analysis, versao
4.0 (Bruker Daltonics, Alemanha) e CompassXport, versdo 3.0 (Bruker
Daltonics, Alemanha), utilizando-se as configuracbes padrdées para
protedmica. As listas de picos foram geradas nos formatos mascot generic
format (*.mgf) e extensible mark-up language (*.mzXML) pelos aplicativos

Data Analysis e CompassXport, respectivamente.

5.5. Identificagcao das proteinas
A identificacdo das proteinas foi realizada utilizando duas

estratégias. Em ambas as estratégias, as listas de massas geradas foram

confrontadas contra os bancos de dados de proteinas dos grupos
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Chelicerata (download em 19/02/2015, com 155.960 entradas) e Metazoa
(download em 09/10/2015, com 5.784.950 entradas) ambos depositados no
Uniprot.

Na primeira estratégia, as listas de massas geradas pelos
espectrometros de massas foram convertidas no formato mzXML, as quais
foram controntadas contra os referidos bancos de dados por meio do
aplicativo PEAKS, versao 7.0 (Bioinformatics Solutions Inc., Canada) (Ma et
al., 2003). Os parametros utilizados para a pesquisa foram: digestdo
enzimatica pela tripsina com uma clivagem perdida; carbamidometilagao da
cisteina como modificacao fixa e oxidacdo da metionina como modificagcéo
variavel; para o lon Trap adotou-se uma tolerancia de erro de 0,2Da tanto
para o ion parental, quanto para os fragmentos; para o QTOF o erro foi de
30ppm para o ion parental e de 0,02Da para os fragmentos. As proteinas
foram consideradas identificadas quando apresentassem, pelo menos, um
peptideo unico com FDR (False Discovery Rate) menor que um. Na segunda
estratégia, as listas de massas foram convertidas no formato mgf, sendo o
aplicativo MASCOT, versao 2.4.0 (Matrix Science, Londres, Reino Unido)
utilizado para confronta-las contra os bancos de dados. Os parametros
utilizados para a pesquisa foram os mesmos da primeira estratégia. O
resultado obtido pelo MASCOT foi validado pelo aplicativo SCAFFOLD,
versao 3.6.4 (Proteome Software INc., Portland, EUA). Para a validagcao dos
peptideos identificados pelo MASCOT foi aplicado o algoritmo Peptide
Prophet desenvolvido por Keller et al. (2002) e para as proteinas o algoritmo
Protein Prophet desenvolvido por Nesvizhskii et al. (2003). Os critérios de
aceitacdo para a validacdo das proteinas foram: probabilidade de
identificacéo do peptideo e da proteina maior que 90% e, pelo menos, um
peptideo unico para cada proteina identificada. As proteinas que
compartilharam os mesmos peptideos foram agrupadas, satisfazendo os
principios da parsimonia.

As planilhas de identificacdo exportadas pelos aplicativos em
cada analise foram manualmente verificadas e uma so planilha construida

com os resultados obtidos. Nessa planilha, as proteinas foram separadas
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pelo numero e sequéncia de seus peptideos identificados. Os critérios
utilizados para a constru¢cado dessa planilha foram: (I) cada proteina deveria
apresentar pelo menos, uma sequéncia de peptideo ndo compartilhada com
nenhuma outra; (Il) a sequéncia de peptideo deveria ser encontrada em,

pelo menos, uma das repeticdes analisadas para cada género.

5.6. Caracterizacao das proteinas identificadas
As massas moleculares tedricas das proteinas identificadas foram

obtidas do UniProt (http://www.uniprot.org), sendo os pontos isoelétricos
tedricos preditos pela ferramenta Compute pl/MW do ExPASYy Bioinformatics
Resource Portal (http://www.expasy.org). O aplictativo JVirGel, versdo 2.0
(http://www.jvirgel.de/start3.jsp) também foi utilizado para predizer as massas
moleculares e ponto isoelétrico, gerando a imagem virtual de um gel
bidimensional. Para a confec¢ao dos géis virtuais foram adotadas a faixa de
pH de 3,0 a 11,0 e a faixa de massa molecular de 15kDa a 250kDa, com
predicado de peptideo sinal e hélices transmembrana a partir do banco de
dados de sequencias de eucariotos. A coloragdo azul corresponde as
proteinas preditas como secretadas e vermelho para as preditas como de
membrana. A coloragdo amarela corresponde as demais proteinas das
fémeas e verde para as de macho.

A avaliacdo da inter-relagcdo entre os dados obtidos foi realizada
pela utilizagdo do aplicativo InteractiviVenn (Heberle et al., 2015).

A presenca de peptideos sinais foi predita utilizando o aplicativo
SignalP 3.0 (Bendtsen et al., 2004a), sendo considerados positivos os
peptideos preditos pela analise de redes neurais que tiveram “yes” para,
pelo menos, as pontuagdes de sitio de clivagem (C), do peptideo sinal (S) e
da média geométrica entre as pontuacdes “C” e “S”, denominada (Y). Além
disso, na analise pelo modelo de Marcov, somente foram aceitos os
peptideos sinais preditos que tiveram a sua pontuagao maior ou igual a 90%.

A presenca de hélices transmembrana foi predita pelos aplicativos
TMHMM Server v.2.0 (http://www.cbs.dtu.dk/services/ TMHMM) e JVirGel.
Quando utilizado o aplicativo TMHMM, foram aceitas as proteinas que
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apresentaram pelo menos uma hélice predita com o numero de residuos de
aminoacidos esperados para a hélice maior ou igual a 18 e a posigao dessa
hélice em local diferente do peptideo sinal. A predi¢cdo da localizagao das
proteinas identificadas foi realizada pelo aplicativo TargetP 1.1 Server
(Emanuelsson et al., 2007). A predi¢cao de proteinas secretadas foi realizada
a partir do confronto entre os resultados obtidos pelas predi¢cdes de peptideo
sinal, hélices transmembranas e localizagao celular, além da utilizacdo do
aplicativo JVirGel. Em caso de duvida, foi realizada uma busca referente a
localizacdo celular e a composicdo celular caracterizada pelo Gene
Ontology, disponibilizada no UniProt. Além disso, buscas em artigos originais
de depdsitos de sequéncias foram realizadas. Proteinas secretadas por via
nao classica também foram preditas pelo aplicativo SecretomeP 2.0
(Bendtsen et al., 2004b). Somente foram aceitas as proteinas secretadas
preditas que apresentaram pontuagdo maior ou igual a 0.6, conforme
recomendado para sequéncia de mamiferos. Apesar deste aplicativo poder
predizer proteinas secretadas com e sem peptideo sinal, em caso da
presenca desse peptideo, somente foram aceitas as proteinas cujos
peptideos também tenham sido preditos pelo aplicativo SignalP 3.0.

As (glicosilagbes com alvo nos residuos de asparagina foram
preditas pelo aplicativo big-Pl Predictor (Eisenhaber et al., 2000), as quais
foram aceitas quando apresentavam sitios de glicosilacdo preditos com
pontuacgdo total maior que 7.0. Para a predi¢ao dessas glicosilagées também
foi utilizado o aplicativo NetNGlyc 1.0 Server (Gupta & Brunak 2002), no qual
as proteinas aceitas apresentaram a predicdo de um peptideo sinal,
pontuagdo maior ou igual a 0.5 e que a prolina ndo participasse como
residuo de constituigdo do sitio de glicosilagao predito. As glicosilagdes com
alvo na serina e treonina foram preditas utilizando o aplicativo NetOGlyc 4.0
Server (Steentoft et al., 2013), cujo ponto de corte para o aceite das
glicosilagbes preditas foi 0.5.

A classificagéo funcional foi realizada por de duas estratégias: (1)
comparacgao entre as sequéncias das proteinas identificadas com aquelas

preditas pelos transcritos de A. cajennense, A. triste e A. parvum (Garcia et
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al., 2014), agrupados segundo critérios previamente descritos por Karim et
al., (2011); (Il) comparacao entre as proteinas identificadas e a colegao de
ortélogas de eucariotos anotadas no banco de dados KOG (Tatusov et al.,
2003). Nessa classificagao, um ID do KOG foi atribuida a cada proteina que
alinhou significativamente (E-value < 1E-4) com aquelas depositadas nesse
banco de dados, usando o Reverse Position Specific BLAST (RPS-BLAST)
(Marchler-Bauer et al., 2002; Schaffer et al., 1999).
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6. Resultados e Discussao

6.1. Preparo e separacgao das proteinas
Os extratos proteicos das glandulas salivares de fémeas e

machos de A. sculptum foram quantificados, com média da concentragéo
proteica dos pools de 8,94ug/ul e 7,37ug/ul, respectivamente.

Na estratégia SGF, as proteinas totais de glandulas salivares de
machos e fémeas de carrapato A. sculptum foram separadas em 12 fragdes
por canaleta. Observamos nessa imagem que o padrdo de distribuicdo de
bandas entre as triplicatas de fémea e macho foi similar. As bandas mais
fortes foram melhor detectadas na faixa de massa entre 40 e 50 kDa (Figura
3).
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Figura 3: Processamento do extrato proteinas totais de glandulas salivares
de carrapatos machos e fémeas de A. sculptum pela estratégia SGF.
Separacado completa do extrato proteico por SDS-PAGE 1D 12% e corado

com azul de Coomassie Brilhante G-250.
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Por outro lado, na estratégia SGNF observamos apenas uma
fragdo uma fragdo por canaleta, tanto em machos, quanto em fémeas
(Figura 4).
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Figura 4: Processamento do extrato proteinas totais de glandulas salivares
de carrapatos machos e fémeas de A. sculptum pela estratégia SGNF. O
extrato proteico foi submetido a eletroforese por SDS-PAGE 1D 12%, sem
que houvesse separacdo das proteinas. O gel foi corado com azul de
Coomassie Brilhante G-250.

Na estratégia SGDSF, o extrato de glandulas salivares seguiu

direto para a digestao.

6.2. Identificagao de proteinas: Aquisi¢cao de espectros por LC-MS/MS e
busca de dados via MASCOT e PEAKS
Cada espectrobmetro de massas apresenta uma configuragao

singular, sendo uns mais sensiveis, enquanto outros mais acurados. O
QTOF é uma plataforma que apresenta uma acuracia mediana, enquanto o
lon Trap demostra alta sensibilidade (Heller et al., 2003). Assim como nos
espectrometros, os algoritmos também apresentam diferentes formas de
conduzir a comparacao entre os dados experimentais contra aqueles
depositados nos bancos de dados (Ma et al., 2003). Dessa forma, utilizamos
duas plataformas de aquisicao e identificacdo de dados, na tentativa de
aumentar a disponibilidade de informacao das amostras aplicadas.

Apds a conclusdo das andlises, as abordagens utilizadas nos

permitiu a identificagdo de 501 proteinas extraidas de glandulas salivares de
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carrapatos machos e fémeas de A. sculptum nédo alimentados (Tabela 3 —
anexo 1). Para uma melhor visualizagdo dos resultados, as proteinas
detectadas apenas em fémeas foram separadas na Tabela 4 (anexo 2),
enquanto aquelas detectadas apenas em machos foram listadas na Tabela 5
(anexo 3). Além destas, foram identificadas onze proteinas originarias do
hospedeiro vertebrado (Dados ndo mostrados). Das proteinas identificadas
do carrapato, cerca de 32% foram detectadas apenas em machos, 24%
apenas em fémeas e 44% em ambos os géneros (Figura 5A).

Das estratégias utilizadas para a separacdo e preparo das
proteinas, foram identificadas mais proteinas pela abordagem SGF. Por essa
estratégia conseguimos identificar 410 proteinas, das quais 283 foram
exclusivas da mesma, o que corresponde a 56% do total da identificacdo
(Figura 5B). Os percentuais de identificagdo exclusivos das estratégias
SGNF e SGDSF foram de 13% e 5%, respectivamente. Provavelmente, o
melhor rendimento da estratégia SGF se deu pela redugdo da complexidade
da amostra durante a separacéao (Yates et al., 2009).

Com relagao as plataformas utilizadas para a aquisicao de dados,
mais de 75% das proteinas foram identificadas pelo uso exclusivo do lon
Trap, enquanto 6% foi pelo QTOF (Figura 5C). Além disso, 93 proteinas
foram identificadas por ambas plataformas. Embora os dois equipamentos
apresentam a mesma fonte de ionizagdo, os analisadores “in tandem” de
ambos demonstram comportamentos bem distintos, o que garante a
diferenca de sensibilidade entre os mesmos (Yates et al., 2009).

O algoritmo de busca que apresentou um melhor rendimento na
identificacdo das proteinas salivares foi o PEAKS, com 55% das proteinas
identificadas exclusivamente por ele (Figura 5D). No entanto, o niumero de
proteinas exclusivamente identificadas pelo MASCOT também foi
expressivo.

Em relacdo aos bancos de dados, cerca de 50% das proteinas
foram identificadas tanto no Chelicerata, quanto no Metazoa, sugerindo um
comportamento similar tanto para as proteinas identificadas no banco mais

restrito, quanto no mais amplo (Figura 5E).
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Com relagcdo as abordagens adotadas, Villar et al. (2014)
analisaram o proteoma total (carrapato inteiro) de trés espécies do género
Amblyomma, utilizando o método “protein one-step in gel digestion”. Estes
autores aplicaram 200ug de proteinas totais por canaleta de gel SDS-PAGE
1D, as quais ndo se separaram, com a corrida eletroforética paralisada
quando o marcador de corrida adentrou, aproximadamente, 3mm do gel de
resolucdo, sendo os peptideos tripticos analisados por um sistema LC-
MS/MS, cujo espectrébmetro de massas era constituido de um analisador
linear lon Trap, identificando 800 proteinas para as trés espécies do referido
género. Tirloni et al. (2014), realizaram analise proteOmica da saliva de
fémeas parcialmente e totalmente ingurgitadas do carrapato Rhipicephalus
(Boophilus) microplus por SDS-PAGE 1D totalmente fracionado e digestao
triptica em solugéo, analisando os peptideos tripticos por um sistema LC-
MS/MS cujo espectrébmetro continha analisadores in Tandem Q-TOF. Na
configuracéo utilizada os autores identificaram 187 proteinas da saliva de
fémeas de R. microplus, das quais, 126 foram processadas por digestdo em
solugdo, seguida por LC-MS/MS. Choksawangkam et al. (2012) testaram
trés métodos de preparo de amostra para a estratégia protedbmica “bottom-
up” na identificacdo de proteinas de membrana solubilizadas em SDS 2%,
com trés métodos de digestdo das proteinas: (a) digestdo de proteinas
separadas por gel, (b) digestdo de proteinas em solugdo e (c) digestao de
proteinas em solugéo, com a utilizacdo de um filtro, concluindo que o melhor
rendimento foi do método de digestdo em gel, seguido pela digestdo em
solucao com filtro.

Na identificagdo de proteinas, a utilizacdo de mais de uma
estratégia € muito importante, devido a contribuicdo que essa agao promove
para aumentar o numero de informagdes durante o processo. Nesse
trabalho, a escolha de dois bancos foi um exemplo que contribuiu para a
identificacdo das proteinas do grupo da Actina. Apdés a eliminagdo da
redundancia, seis isoformas com, pelo menos, um peptideo Unico cada
foram identificadas (Figuras 6 e 7). Dessas isoformas, apenas a de numero

381 foi identificada em ambos os bancos. Das demais, uma foi identificada
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apenas no banco Chelicerata, enquanto quatro foram identificadas apenas

pelo banco Metazoa.

Data Acquisition

FEMALE ’(;tf 18%

6% . mlon Trap
k uQTOF
= Both
120 160 76%
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Algorithm of Identification
S 13%
A

5%
D 5 o

uMASCOT
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Database
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u Chelicerata
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E

18%

Figura 5: Agrupamento das proteinas identificadas de glandulas salivares de
carrapatos machos e fémeas de A. sculptum. (A) Proteinas agrupadas por
género; (B) Proteinas agrupadas pela estratégia de separacao; (C) Proteinas
distribuidas conforme a aquisicdo de dados; (D) Proteinas distribuidas
conforme o algoritmo de identificagdo; e (E) Proteinas distribuidas conforme

o banco de dados utilizado.
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>tr| S5FY 84| S5FY84_9ACAR Actin 3 OS=Neoseiulus cucumeris PE=2 SV=1 (3823) - MW 42 kDa —
12 peptides — 1 exclusive unique peptide — 184/388 amino acids (47% coverage)

MCDDDVAALVVDNG SGLCK!AGFAGDD2APR AVFPSIVGRPRHQG VMVGMG QK3DSY VG DEAQ
SKRIGILTLKY PIEHGIVTNWDDMEK IWHHTFYNELRI APEEHPVLLTEPPLNPKANREKM
TQIMFETFNTPAMY VAIQAVLSLY ASGRSTTGIVLDSGDGVSHTVRPIYEGYALPHAILRILD
LAGRDLTDYLMKILTER!GYSFTTTAEREIVRDIKEKLCYVALDFEQEMBTAASSSSLEK!S
YELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHET TYNSIMKCDVDIRKDLY ANT VL
SGGTTMYPGI ADRMQKEITNLAPSTMKIKIMIAPPERKY SYWIGGSILASLSTFQQTWISK
2OEYDESGPSIVHRKCF

>tr|DAHT S7|D4HTS7_SPLAT Beta actin-like 1 protein OS=Macrostomum lignano GN=act PE=2
SV=1(856) — MW 42 kDa — 13 peptides — 1 exclusive unique peptide — 228/388 amino acids (58%
coverage)

MA‘—AALVVDNGSGMCK’AGFAGDDAPR’AVFPS!VGRPR“HOGVMVGMGQK‘DSYVGDEAQ
SKRGILTLKY PIEHGIVTNWDDMEK IWHHTFYNELR®*Y APEEHPVLLTE APLNPK ANREKM
TQIMFETFNAPAMY VAIQAVLSLY ASGRTTGIVLDSGDGYTHTVPIYEGYALPHAILRALD
LAGRDLTDYLMKILTERYGYSFTTTAEREIVRDIKEKMLCYVALDFEQEMATAASSSSLEK™S
YELPDGQVITIGNERFRCPEALFQPSFLGMESSGIHETTYNSIMKCDVDIRK®DLY ANTVL
SGGTTMYPGI ADRMQKEITSLAPSTMKIKI VAPPERKY SYWIGGSILASLSTFQAMWISK
QEYDESGPGIVHRKCF

=tr|Q58NQB|Q58NQ6_PALPU Beta-actin (Fragment) OS=Palaemonetes pugio PE=2 SV=1 (363)
— MW 14 kDa — 03 peptides — 1 exclusive unique peptide — 228/125 amino acids (38% coverage)

VRDIKEKLCY VALDFEQEMTTAASSSSLEK'SYELPDGQVITIGNERFRCPEALFQPSFLG
MESCGIHETTYNSIMKCDVDIRKZDLY ANTVLSGGTTMY PGI ADRMQKEI TALARSTMKIK
|

Figura 6: Sequéncias das isoformas do grupo da actina (S5FY84, D4HTS7 e
Q58NQ6) identificadas de glandulas salivares de carrapatos machos e

fémeas de A. sculptum.

Nota: No cabecgalho, em azul encontram-se os numeros que codificam essas
proteinas nesse trabalho. Nas sequéncias, os peptideos identificados foram
numerados em cinza e suas sequéncias tachadas em amarelo. Nos

peptideos unicos, os residuos alterados foram tachados de vermelho.
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=tr|G3MLMT7|G3MLMT7_SACAR Putative uncharacterized protein OS=Amblyomma maculatum
PE=2 SV=1(381) — MWW 42 kDa — 15 peptides — 1 exclusive unique peptide — 225/388 amino acids
(58% coverage)

MCDDDVAALVVDNGSGMCKAGF AGDDAPRZAVFPSIVGRPRMHQG YMYGMGQK?DSY VGDEAQ
SKR3GILTLKY PIEHGI VTNWDDMEKIWHHTFYNELR'VAPEEHPVLLTEAPLNPKANREKM
TQIMFETFNTPAMY VAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGY ALPHAILR'LD
LAGRDLTDYLMKILTERMGY SFTTTAEREIVRDIKEKRLCY VALDFEQEMATAASSSSLEKRS
YELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTY NSIMKCDVDIRKM¥DLY ANTVL
SGGTTMY PGIADRMQK EITALARSTMKIKI| APPERKY SVWIGGSILASLSTFQQMWISK
TQOEYDESGPSIVHRKCF

>tr|BSSUTBIBSSUTE_9BILA Actin {(Fragment) OS=Heterodera sp. SAS-2008 PE=3 SV=1 (456) —
MW 23 kDa — 04 peptides — 1 exclusive unique peptide — 66/213 amino acids (31% coverage)

LTLKY PIEHGIVTNWDDMEK IWHHTFY NELR?VIIPEEHPVLL TEAPLINPKANREKMT QIMF
KTFNTPAMY VAIQAVLSLYASGRTTGIVLDSGDGVTHT VPIYEGYALPHAILR}LDLAGRD
LTDYLMKILTERGY SFVTTAEREIVRDIKEKALCY VALDFEQEMAT AASSSSLEKSYELPD
GQVITYGNERFRCPEALFQPSFLGMES

>tr|DYYSTE|DIY ST8_ODIPT Actin (Fragment) OS=Anopheles vestitipennis PE=2 SV=1 (457) —
MW 24 kDa — 07 peptides — 2 exclusive unique peptides — 107/219 amino acids (49% coverage)

1GILTLKA KCIWHHTEYNELR*WAPEEHPYLLTEAPLNPKANREKMTQI
MFETFNSPAMY VA QAVLSLYASGRsTTGIVLDSGDGVSHT\/PIYEGYALPHAILRVDLAG
RDLPDYLMKILTER®GY SFTTTAEREI VRDIKEKLCYVALDFEQEMATAAASTSLEK'YEL
PDGQVITIGNERFRCPEALFQPSFLGMEACGIH

Figura 7: Sequéncias das isoformas do grupo da actina (G3MLM7, B5SUT6
e DI9YST8) identificadas de glandulas salivares de carrapatos machos e

fémeas de A. sculptum.

Nota: No cabecgalho, em azul encontram-se os numeros que codificam essas
proteinas nesse trabalho. Nas sequéncias, os peptideos identificados foram
numerados em cinza e suas sequéncias tachadas em amarelo. Nos

peptideos uUnicos, os residuos alterados foram tachados de vermelho.

Para visualizar melhor os resultados, as proteinas identificadas
nas glandulas salivares de machos e fémeas do carrapato A. sculptum foram
agrupadas em quatro faixas de percentual de cobertura (0-10%, 11-20%, 21-

40% e 41-100%), representadas conforme Tabela 1.
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Tabela 1: Distribuicdo das proteinas identificadas nas glandulas salivares de
machos e fémeas do carrapato A. sculptum em relagdo as faixas de

cobertura dos peptideos.

Male proteins (n=381) | Female proteins (n=341)
Coverage ratio
| percentage | percentage
0-10% 204 / 53.5% 177 1 51.9%
11-20% 80/21.0% 76 /1 22.3%
21-40% 75119.7% 67 /19.6%
41-100% 22 /5.8% 2116.2%

Embora as proteinas identificadas tenham mostrado uma
distribuicdo similar entre faixas de cobertura nos géneros macho e fémea
(Figura 8A), quando comparamos apenas as proteinas detectadas em
machos ou em fémeas, observamos uma diferenga mais expressiva nas
faixas de 0-10% e de 21-40% (Figura 8B). O maior percentual de proteinas
identificadas esta localizado na faixa de cobertura menor, no entanto, pelo
menos, 225 proteinas apresentaram a sua identificacdo com cobertura maior
que 11%, dentre essas uma proteina secretada rica em (glicina
(AOAO23FUP5), detectada tanto em machos, quanto em fémeas, foi

identificada com cobertura de 75%.
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Figura 8: Proteinas identificadas de glandulas salivares de carrapatos
machos e fémeas de A. sculptum, distribuidas por faixas de percentual de
cobertura. (A) Distribuicdo de todas as proteinas identificadas pelas faixas
de cobertura e por género; (B) Distribuicdo das proteinas identificadas,

detectadas apenas um dos géneros, conforme as faixas de cobertura.

6.3. Caracterizacao estrutural das proteinas identificadas

As proteinas identificadas nas glandulas salivares de carrapatos
machos e fémeas de A. sculptum foram agrupadas em seis faixas conforme
a massa molecular teérica (menor que 13kDa, 14kDa-30kDa, 31kDa-60kDa,
61kDa-90kDa, 91kDa-120kDa e maiores que 121kDa) e trés faixas de
acordo com o ponto isoelétrico (pl) predito (3,00-5,99; 6,00-8,99 e 9,00-
11,99). Duas faixas de massas proximas concentraram 65% do total de
proteinas identificadas, compreendendo o intervalo massas entre 14kDa e
60kDa (Figura 9A). Essa constatacao pode ser confirmada pela visualizagao
da distribuicdo de bandas com o mesmo intervalo de massas, na imagem do
SDS-PAGE 1D (Figura 9B). A distribuicdo das proteinas pelo pl foi muito
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similar nas trés faixas, havendo prevaléncia na faixa de 6,00 a 8,99,
representando 31% das proteinas identificadas (Figura 9C). As proteinas
identificadas foram plotadas em um grafico de dispersdo com as variaveis pl
e MW, no qual foi observado a formagao de dois aglomerados dispostos um

na regiao acida e outro na regido basica (Figura 9D).
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Figura 9: Proteinas identificadas de glandulas salivares de carrapatos
machos e fémeas de A. sculptum, distribuidas pela massa molecular teérica
e pelo ponto isoelétrico predito. (A) Distribuicdo das proteinas pela massa
molecular tedrica; (B) Extratos de proteinas totais de glanculas salivares de
machos e fémeas do carrapato A. sculptum separados por SDS-PAGE 1D
12%, corado com azul de Coomassie Brilhante G-250; (C) Distribuicao das
proteinas pelo ponto isoelétrico predito; (D) Dispersdo das proteinas pela

massa molecular tedrica e pelo ponto isoelétrico predito.

Mapas bidimensionais virtuais das proteinas identificadas em
glandulas salivares de fémeas e machos de A. sculptum foram preditos
(Figura 10). Nos mapas virtuais, os spots numerados correspondem as
proteinas detectadas nas glandulas salivares apenas de fémeas (Figura
10A) e apenas de machos (Figura 10B). Na comparagdo entre os géis
bidimensionais virtuais de fémeas e machos, foi observado um perfil bem
distinto entre os mesmos. Ha indicios da existéncia de isoformas dentre as
proteinas identificadas. Um exemplo disso seriam as proteinas dos grupos
das vitelogeninas-2 (ID: 205 — AOA023FS61, 226 — AOA023FUV2 e 238 —
AOA023FYX2) e hemelipoproteinas (ID:316 — AOMVX0 e 416 — Q19V51)
mostradas em detalhe no mapa do gel bidimensional virtual (Figura 11). Uma
das isoformas da proteina vitelogenina-2 (ID=238 — AO0AO023FYX2) foi
detectada apenas em fémeas (Figura 10A). As referidas proteinas
compartilham peptideos entre si e a identificagdo das mesmas foi

processada utilizando, pelo menos, trés peptideos sequenciados (Tabela 2).
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Figura 10: Imagem virtual de um SDS-PAGE 2DE separando as proteinas
identificadas de glandulas salivares de carrapatos A. sculptum. (A) Proteinas
detectadas em fémeas de A. sculptum. (B) Proteinas detectadas em machos

de A. sculptum.

Nota: Os pontos azuis correspondem as proteinas preditas pelo aplicativo
JVirGel como secretadas, os pontos vermelhos as proteinas preditas como
de membrana e os pontos amarelos e verdes correspondem as demais

proteinas de fémeas e machos, respectivamente.
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Figura 11: Imagem virtual de um SDS-PAGE 2DE separando as proteinas
identificadas de glandulas salivares de carrapatos fémeas de A. sculptum,

com destaque para as isoformas do grupo das vitelogeninas.
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Tabela 2: Isoformas de vitelogeninas identificadas em glandulas salivares de

machos e fémeas de carrapatos A. sculptum.

Protein Protein Protein Name Peptide

Number  Accession Unique LEEEeE FEER BRI

EVSDAIIHAISDSCK
FSGDQLYIQAAR
FTDDDIADIER
FTHTDEDEEQLAAAAAGK
GVLSLFQLDLVK
HIALEIITEPSDQVVAFVTSAFR
IAALLVVLFSNPDLYVLR
LCGLCGDYNLDR

17 15% LPVWDHVPR
NKDVSESDADRFYTK
NMYIMLR
TDLATFYTGDHVDAK
TVDSWDIGDTIVELLK
VDVDPATPYSHTEQDSELFK
VQFFYDR
YDFGSMTSSELIR
YSFENHDLFNHK

Putative vitellogenin-2

205  AOAO023FS61 (Fragment)

GVLSLFQLDLVK
LAASALVGSK
LCGLCGDYNLDR

VQFFYDR

YSFNHDLFNHK

ADELLQFDR
GTLHVANPEQPLQSTGFGYR
LEILSVSPDSGLIVR
NHVITAPDDTKESIR
SHLVLSSGYNPK
VNNLATFYQGR
HIAQEVITDPSDQVVAFVTSAFR

226 AOA023FUV2  Putative vitellogenin-2 12 10%

GVLSLFQLDLVK
238 AOA023FYX2  Putative vitellogenin-2 3 3% LCGLCGDYNLDR

IEMLPLSADSGLVLR

GVLSLFQLDLVK
LAASALVGSK
VQFFYDR
YVLPLWDNIPK

316 AOMVX0 Heme lipoprotein 4 3%

GVLSLFQLDLVK
IDVTHGDNAEIHLD
ILDAIK
SHLLISSGYNPK

416 Q19Vv51 Hemelipoglycoprotein 4 3%

Nota: Os peptideos compartilhados entre as proteinas estdo marcados em amarelo.

Na maior parte dos animais, a estrutura bioquimica de heme faz
parte da constituicdo dos citocromos presentes nos complexos I, lll e IV da

cadeia respiratoria mitocondrial, a qual é responsavel pela principal forma de
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producdo de energia em sistemas biolégicos, denominada fosforilagao
oxidativa (Ludwig et al., 2001). Em carrapatos ixodideos nao foram
encontradas muitas das enzimas responsaveis pela sintese do grupo heme,
portanto, esses carrapatos sdo incapazes de sintetizar seu préprio heme,
adquirindo essa molécula do hospedeiro por meio da alimentacéo (Perner et
al., 2016). Vitelogenina é uma proteina que se liga e sequestra o grupo
heme, a qual € responsavel pelo transporte dessa molécula para tecidos
periféricos do carrapato (Hajdusek et al., 2016). Além disso, a vitelogenina é
a proteina precursora da vitelina, principal proteina do ovo, a qual é utilizada
para o armazenamento de energia necessaria a maturagcao e embriogénese
dos ovocitos (Boldbaatar et al., 2010).

Em carrapatos ixodideos, a vitelogenina € sintetizada,
principalmente, no “fat body” (James et al., 1999). Apds sintetizada, a
vitelogenina ¢é liberada para a hemolinfa e distribuida para todo o corpo do
carrapato. Os horménios ecdiesteroides sdo responsaveis pela regulagao da
expressdo génica da vitelogenina e sua secregdo para a hemolinfa
(Thompson et al., 2005). Ha indicios que o repasto sanguineo estimula o
aumento da produgcdo de horménios ecdiesterdides em argasideos, o que
culmina com o aumento da produgao de vitelogenina, induzindo a maturagéo
e ovoposicao de ovos em fémeas desse grupo de carrapatos (Ogihara et al.,
2007). Em carrapatos da espécie Ixodes ricinus o nivel de expressao génica
para vitelogenina nas glandulas salivares foi aumentado de quatro a cinco
vezes em fémeas totalmente ingurgitadas (Hajdusek et al., 2016).

Tendo em vista os relatos encontrados, € sugerido que uma das
fungdes das vitelogeninas nas glandulas salivares seja o fornecimento do
grupo heme para a manutencao do funcionamento da fosforilagdo oxidativa,
fornecendo energia para esses 6rgaos. Outra hipétese seria a contaminagao
de glandulas salivares com partes do intestino durante a dissecagao dos
orgaos, o que pode ser refutado pela presenga dessa proteina na saliva de
carrapatos da espécie Ornithodoros molbata (Diaz-Martin et al., 2013) e
Rhipicephalus (Boophilus) microplus (Tirloni et al., 2014). Devido aos relatos

de secrecao salivar da vitelogenina por carrapatos, sugerimos que essa
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proteina pode desempenhar outras fungbes no hospedeiro, as quais nao
estdo esclarecidas até o momento.

As proteinas de membrana foram preditas pelo aplicativo
TMHMM. A presencga de sitios contendo hélices transmembrana foi predita
em 37 proteinas (Tabela 6 — anexo 4). Por essa predicao, sete por cento das
proteinas identificadas correspondem a proteinas de membrana putativas
(Figura 12C). Dentre as proteinas preditas por esse aplicativo, seis foram
mais marcantes: uma “putative mitocondrial adp/atp carrier” (AOA023FI1Q0),
vinculada com o metabolismo energético; uma “sodium/potassium-
transporting ATPase subuint alpha” (AOA023FMFG6), vinculada com o
transporte de soédio/potassio na célula; quatro “putative conserved
membrane protein” (AOA023FL42, AOAO023FLX0, AOA023FNR2 e
AOAO023FUNS), as quais foram classificadas como “unknown conserved
protein”, com fungao biolégica ainda n&o esclarecida. Todas essas proteinas
foram agrupadas como “Putative Housekeeping Proteins” (Tabela 08 — anexo
6). Para a predicado das proteinas secretadas foram utilizados os aplicativos
SignalP, TargetP e SecretomeP. O numero de proteinas putativas como
secretadas por via classica foi 79 (Tabela 7 — anexo 5), das quais quatro
foram preditas pelo aplicativo SecretomeP, 27 pelo TargetP e 48 por ambos
(Figura 12A). Cento e sete proteinas foram preditas pelo aplicativo
SecretomeP como secretadas por via nao classica (Tabela 7 — anexo 5). As
proteinas preditas como secretadas corresponderam a 37% das proteinas
identificadas (Figura 12B).

As proteinas preditas como secretadas por via ndo classica sao
exportadas das células por via independente da passagem pelo reticulo
endoplasmatico e aparato de Golgi (Stein et al., 2014; Manfredi et al., 2016).
Dessa forma, essas proteinas ndo apresenta modificagcdes pds-traducionais

como a glicosilagdo, mesmo apresentando sitios para tais modificagdes.
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Figura 12: Proteinas identificadas de glandulas salivares de carrapatos
machos e fémeas de A. sculptum, preditas como secretadas ou com hélices
transmembrana. (A) Distribuicdo das proteinas preditas pelos aplicativos
utilizados para fazer a predigdo; (B) Percentual das putativas proteinas
secretadas em relagao ao total de proteinas identificadas; (C) Percentual das
putativas proteinas de membrana em relacdo ao total de proteinas

identificadas.

O método de predigcdo SecretomeP baseia-se na sequéncia de
residuos da proteina, a qual é submetida a uma analise de caracteristicas
combinadas, interpretada por rede neural, tais como: numero de atomos
calculados, numero de residuos carregados negativamente, numero de
residuos carregados positivamente, ponto isoelétrico, dentre outros
(Bendtsen et al., 2004b).

A presenca de 53 sitios de N-glicosilacdo em residuos de
asparagina foram preditos pelos aplicativos NetNGlyc e big-Pl Predictor, com
372 sitios de (glicosilagdo em serina e treonina, denominados O-
glicosilagbes, preditos pelo aplicativo NetOGlyc (Figura 13A). Muitas
proteinas secretadas putativas por via ndo classica, preditas pelo
SecretomeP, apresentaram a predicdo de sitios para O-glicosilagdo. No
entanto, essa observagao deve ser cuidadosa, pois, apesar delas puderem
realmente apresentar os sitios de glicosilagédo em sua estrutura, na realidade
da fisiologia celular, ndo sofrerdo essa modificagdo. O fato das proteinas
putativas secretadas por via ndo classica ndo receberem glicosilagdo se
deve ao fato delas ndo migrarem na célula pela rota classica de secrecao,
passando por organelas responsaveis pela execugcao dessa modificacdo
(Bendtsen et al., 2004b). Podemos observar que em 93% das proteinas
putativas secretadas pela via classica foram preditos sitios para glicosilagao
(Figura 13B). Dentre elas, as proteinas ricas em glicina e as proteinas da
familia das mucinas apresentaram sitios de O-glicosilagdo preditos. Essa
observacao também foi realizada em um trabalho de sialotranscriptdmica de

Amblyomma maculatum realizado por Karim et al. (2011).
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Figura 13: Sitios de N- e O-glicosilacdo preditos para as proteinas
identificadas de glandulas salivares de carrapatos machos e fémeas de A.
sculptum, usando os aplicativos NetNGlyc 1.0, NetOGlyc 4.0 e big PI
Predictor. (A) Distribuicdo das proteinas com sitios de glicosilagdo preditos
conforme os aplicativos usados; (B) Correlagao entre as putativas proteinas

secretadas e de membrana e a presenca dos sitios de N- e O-glicosilagao.

6.4. Caracterizagao funcional das proteinas identificadas
As proteinas identificadas nas glandulas salivares de fémeas e

machos de A. sculptum foram classificadas funcionalmente com utilizagao da
colegao de proteinas ortdlogas de eucariotos anotadas no KOG (Figura 14) e
também como proteinas secretadas putativas ou “housekeeping” putativas,
com base nas sequéncias depositadas por Garcia, et al. (2014) (Tabela 8 —
anexo 6).

Em termos gerais, podemos observar que na classificacdo
funcional por KOG, predominaram as classes correspondentes as
modificagdes pds-traducionais (O), seguidas pelas classes de conservagao e
producao de energia (C), citoesqueleto (Z) e maquinaria de tradugéao (J), que
somadas, correspondem a 41% de todas as proteinas identificadas como

constitutivas do organismo estudado.
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Figura 14: Classificagao funcional das proteinas identificadas em glandulas
salivares de carrapatos machos e fémeas de A. sculptum, usando as
proteinas de eucariotos anotadas no KOG. (Legend: [A] RNA processing and
modification; [B] Chromatin structure and dynamics; [J] Translation,
ribosomal structure and biogenesis; [K] Transcription; [L] Replication,
recombination and repair; [D] Cell cycle control, cell division, chromosome
partitioning; [M] Cell wall/membrane/envelope biogenesis; [N] Cell motility;
[O] Posttranslational modification, protein turnover, chaperones; [T] Signal
transduction mechanisms; [U] Intracellular trafficking, secretion, and vesicular
transport; [V] Defense mechanisms; [W] Extracellular structures; [Y] Nuclear
structure; [Z] Cytoskeleton; [C] Energy production and conversion; [E] Amino
acid transport and metabolism; [F] Nucleotide transport and metabolism; [G]
Carbohydrate transport and metabolism; [H] Coenzyme transport and
metabolism; [I] Lipid transport and metabolism; [P] Inorganic ion transport
and metabolism; [Q] Secondary metabolites biosynthesis, transport and
catabolism; [R] General function prediction only; [S] Function unknown e [X]

Unnamed protein).

Das 501 proteinas identificadas nas glandulas salivares de
fémeas e machos de A. sculptum, 15% foram classificadas como “putative
secreted proteins” e 52% como “putative housekeeping proteins”, por meio
da comparacao entre as sequéncias das proteinas identificadas com as
preditas por ESTs, depositadas no Uniprot (Garcia et al., 2014). Para o
restante das proteinas, cerca de 33%, nao foi possivel classificar por meio
dessa abordagem, as quais ficaram denominadas como “non-classified

proteins” (Figura 15).
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Figura 15: Proteinas identificadas de glandulas salivares de machos e
fémeas de carrapato A. sculptum, classificadas funcionalmente em “putative
secreted proteins” e “putative housekeeping proteins”. Nota: As proteinas
que néao foi possivel classificar pela estratégia adotada na abordagem de
comparagao entre as sequéncias das proteinas identificadas, com as
sequéncias preditas por ESTs depositadas no UNIPROT (Garcia et al., 2014)

foram agrupadas em “non-classified proteins”.

As proteinas classificadas na categoria “putative secreted
proteins” foram separadas em dez sub-classes (Figura 16A). Em seguida,
foram distribuidas conforme o género em que foram detectadas: macho,
fémea ou ambos (Figura 16B).

As proteinas preditas como pertencentes a familia rica em glicina
foram encontradas em maior numero na categoria “putative secreted
proteins” (Figura 16A). Além disso, o numero de proteinas detectadas em
machos foi maior do que em fémeas. Com as metodologias utilizadas nestes
estudo, ndo pudemos inferir que as proteinas ricas em glicina detectadas
apenas em machos sao exclusivas desse género, no entanto, podemos
afirmar que, na condi¢cdo de jejum alimentar, as proteinas ricas em glicina
encontram-se diferencialmente expressas nesse género. Tan et al. (2015)
observaram em sialomas de Rhipicephalus pulchellus, que proteinas ricas
em glicina sdo mais expressadas em machos do que em fémeas, tanto na

analise transcriptdmica, quanto na protedmica.
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glandulas salivares de machos e

“putative secreted proteins”. (A)

Separacao das proteinas em sub-classes conforme a sua fungdo molecular

ou a familia a que pertencem; (B) Distribuicdo das proteinas conforme o

género onde foram detectadas.

Os carrapatos dos géneros Amblyomma, Aponomma e Hyalomma

sdo classificados como “longirostratas”

do grupo dos “metastriate”,

apresentando hipostoma mais longo e uma penetragdo mais profunda na

pele do hospedeiro. Enquanto os géneros Dermacentor, Haemaphysalis e
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Rhipicephalus sao classificados como “Brevirostratas”, também do grupo dos
‘metastriate”, nos quais o hipostoma €& mais curto e sua penetragcao é
superficial na pele do hospedeirodo que os “prostriates” (Kemp et al., 1982;
Francischetti et al., 2010). Maruyama et al. (2010) analisaram transcritos de
trés espécies diferentes de carrapatos, encontrando maior quantidade de
proteinas ricas em glicina expressas nas glandulas salivares dos carrapatos
“metastriates”, como o0 Rhipicephalus (Boophilus) microplus, os quais
necessitam compensar o tamanho do hipostoma com um aumento do cone
de cemento. Tirloni et al. (2014) encontraram proteinas ricas em glicina
presentes em maior numero na saliva de fémeas de Rhipicephalus
(Boophilus) microplus parcialmente ingurgitadas, em comparagdo com as
totalmente ingurgitadas, corroborando a hipotese de que essas proteinas
sdo mais expressadas nos estagios iniciais da alimentacado. Tirloni et al.
(2015), trabalhando com proteinas da saliva de fémeas de carrapatos
Haemaphysalis longicornis, nos estadios de ninfa e adulto, observaram que
proteinas ricas em glicina sdo mais expressas em ninfas que em adulto,
reforcando a hipétese construida por eles anteriormente. Garcia et al (2014)
analisaram transcritos de glandulas salivares de trés espécies do género
Amblyomma, também observando a presenca de transcritos de proteinas
ricas em glicina, apresentando no entanto, um numero de “reads” em A.
cajennense menor do que para as demais espécies. Em um trabalho com
machos e fémeas do argasideo Ornithodoros moubata nao alimentados,
Diaz-Martin et al. (2013) observaram que as proteinas ricas em glicina
apresentaram menor abundancia em relacdo as demais proteinas
identificadas na saliva de O. Moubata, com uma taxa de expressao proteica
menor em machos do que em fémeas.

Com base nessas informacbes, nota-se que a expressdo das
proteinas ricas em glicina pode ser influenciada pela necessidade de uso do
cone de cemento na fixacdo do carrapato em seu hospedeiro. Além disso, as
proteinas ricas em glicina também estdo envolvidas com outras funcgdes, tais
como o controle de comunidades microbianas e em respostas ao estresse,

principalmente durante as mudas, o jejum prolongado ou no inverno, quando
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os carrapatos ficam submetidos a baixas temperaturas (Bullard et al., 2016).
Especulamos que a maior ocorréncia de proteinas ricas em glicina
observadas em machos verificada neste trabalho, esteja vinculada com a
diferenca no modo de alimentagdo dos carrapatos desse género em relagéo
as fémeas, visto os machos realizarem repastos sanguineos intermitentes,
demandando formar maior cones de cemento durante suas diversas
fixagcbes. Essas proteinas foram classificadas como alvos vacinais para
carrapatos por Bishop et al. (2002), os quais observaram uma forte indugao
da resposta humoral de bovinos contra carrapatos, com redu¢do da massa
corporal e da postura das fémeas. Jiang et al. (2014) caracterizaram
molecularmente uma proteina rica em serina, treonina, glicina, prolina e
alanina e avaliaram o seus efeitos contra a infestacdo de carrapatos em
ovelhas. Essa proteina quando aplicada em ovelhas conferiu um aumento da
resposta imune contra a infestagao de carrapatos, com forte reducao da taxa
de ovoposicio das fémeas.

Das proteinas identificadas neste trabalho e classificadas como
proteinas putativas secretadas, a familia “unknown secreted proteins”
representou 17% (Figura 16A), apresentando sete proteinas detectadas em
ambos os géneros, uma proteina detectada apenas em carrapatos machos e
cinco apenas em fémeas (Figura 16B). Formada por um conjunto de
proteinas que contém sitio de peptideo sinal e outras caracteristicas que a
preparam para ser secretada, a funcdo desta familia de proteinas
permanece desconhecida, com poucos relatos sobre as mesmas (Karim et
al., 2011). Diaz-Martin et al. (2013) encontraram duas proteinas secretadas
com fungdo desconhecida em glandulas salivares de machos de O.
moubata, nao tendo realizado a correlagdo do achado com a funcédo da
proteina, demandando a realizacdo de mais estudos para um melhor
entendimento das fungdes dessas proteinas.

Onze proteinas foram agrupadas na categoria de enzimas
secretadas, representando 14% do total de proteinas secretadas putativas
(Figura 16A). Dentre as enzimas secretadas foram identificadas

metaloproteases, transglutaminases e serinoproteases. Sabe-se da agéo
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dessas enzimas sao de grande importancia para hematofagia do carrapato,
inibindo a hemostase no local da picada do carrapato e permitindo o livre
aporte sanguineo para o mesmo (Francischetti et al., 2010; Ali et al., 2015).
Tan et al. (2015) identificaram transcritos de metaloproteases mais
abundantes na saliva de machos de Rhipicephalus pulchellus. Garcia et al.
(2014) observaram um maior numero de transcritos para metaloproteases
em relagdo aos das outras enzima identificados em glandulas salivares de
fémeas de A. cajennense. Nao foi possivel comparar estes resultados com
0s aqui apresentados, visto a abordagem protedbmica que utilizamos nao
permitir a observacgao de diferengas entre os géneros. No entanto, apesar de
um pequeno numero de enzimas secretadas identificadas, também
observamos as metaloproteases como as mais representativas (Tabela 08 —
anexo 6).

As classes de ferritinas e proteinas contendo dominio inibidor de
proteinase apresentaram a mesma quantidade de representantes, sendo
classificados como “putative secreted proteins” (Figura 16A), com a
distribuicdo das proteinas identificadas entre estas classes sendo
semelhante, sem diferenga marcante entre os géneros (Figura 16B). As
ferritinas estdo intimamente relacionadas com o transporte de ferro livre
entre tecidos do carrapato e a desintoxicagdo do mesmo em relagdo ao
excesso desse ion (Hajdusek et al., 2009). Na analise de silenciamento do
gene que expressa fer2 em carrapatos Ixodes ricinus, esses carrapatos
apresentaram grande dificuldade para alimentar-se, indicando que esse
gene é um forte candidato vacinal (Hajdusek et al., 2009). Garcia et al.
(2014) identificaram transcritos de ferritina nas glandulas salivares de A.
cajennense parcialmente ingurgitadas. Em uma abordagem proteémica,
Tirloni et al. (2014) identificaram ferritinas na saliva de R. (B.) microplus em
maior abundancia nas fémeas parcialmente ingurgitadas, posibilitando
aventar que as ferritinas sdo mais utilizadas na fase inicial da alimentagao.

Por analises transcriptdmicas em batelada Cmelar et al. (2015)
identificaram a classe de proteinas contendo dominio inibidor de proteinase

como a maior familia multigénica identificada. Dentre os representantes
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dessa familia que identificamos neste trabalho, destacamos os inibidores
serino-proteases (serpina e proteinas com dominio Kunitz ou TIL — “Trypsin
inhibitor-like”) e as cistatinas (Tabela 8 — anexo 6). As moléculas descritas
como sendo da familia de proteinas com inibidor de proteinases possuem,
em sua maioria, fungcdo anti-hemostatica e imunossupressora, das quais as
serpinas e proteinas com dominio Kunitz ou TIL atuam como anti-
coagulantes, com as cistatinas atuando como anti-inflamatério (Cmelar et al.,
2015). Tirlone et al. (2014) encontraram serpinas, Kunitz, TIL e cistatinas
mais abundantes em fémeas de R. microplus, parcialmente ingurgitadas. Tan
et al. (2015) identificaram Kunitz (bilaris), serpinas e cistatinas no sialoma de
R. pulchellus, sendo a primeira mais abundante em fémeas, e as demais em
machos. Em contraste, encontramos uma Kunitz (bilaris) putativa detectada
apenas em macho e uma serpina putativa detectada apenas em fémeas.
Outros estudos devem ser realizados para tentar explicar essa diferenca.

Os demais grupos de proteinas putativas secretadas
representaram 17% das mesmas. Dentre elas, estdo outras proteinas
secretadas, mucinas, lipocalinas, proteinas relacionadas a modulagdo do
sistema imune do hospedeiro e nucleases. Em nosso trabalho, apenas duas
lipocalinas foram identificadas, com o grupo de nucleases secretadas,
representado pela 5’-nucleotidase putativa, detectado apenas em fémeas. A
familia das lipocalinas foi previamente encontrada em alta abundéancia na
andlise protedmica da saliva de Ornithodoros moubata nao alimentado
(Diaz-Martin et al., 2013) e também na anadlise protedmica da saliva de
fémeas de R. microplus parcialmente engurgitadas (Tirloni et al.,, 2014). A
enzima nuclease pertence a familia 5’-nucleotidase da classe Apyrase,
apresentando agao anticoagulante em insetos hematéfagos (Hughes, 2013).
Diaz-Martin et al. (2013) também encontraram essa enzima estudando a
protedmica da saliva de carrapatos argasideos O. moubata. Tan et al. (2015)
encontraram maior numero dessa classe de enzimas no sialoma de fémeas
do que de machos de R. pulchellus.

As proteinas classificadas como “putative housekeeping proteins”

representaram 52% do total de proteinas identificadas nas glandulas
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salivares de machos e fémeas de A. sculptum (Figura 15), sendo distribuidas
em 20 subclasses (Figura 17). Tan et al. (2015) trabalhando com o sialoma
de R. pulchellus, classificaram 88,1% das proteinas identificadas como
“putative housekeeping proteins”. Diaz-Martin et al. (2013), estudando o
proteoma da saliva de O. moubata, classificaram cerca de 75% das proteina

identificadas como “putative housekeeping/intracellular proteins”.

Putative Housekeeping Proteins (n=258) T
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= PROTEIN SYNTHESIS MACHINERY
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Figura 17: Proteinas identificadas nas glandulas salivares de machos e
fémeas de A. sculptum, classificadas “putative housekeeping proteins” e
dividida em sub-classes conforme a sua fungdo molecular ou a familia a que

pertencem.

Pelos resultados obtidos, nota-se que as categorias mais
representativas foram metabolismo energético, citoesqueleto, maquinaria de

modificagao proteica e maquinaria de sintese proteica, somando juntas 51%
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das proteinas classificadas como “putative housekeeping proteins”. Na
analise protedmica da saliva de O. moubata, dentro da categoria “ putative
housekeeping proteins”, a subclasse transdugcdo de sinal mostrou-se
predominante sobre as demais (Diaz-Martin et al., 2013). Ja na analise
transcriptémica de glandulas salivares de R. pulchellus, as proteinas preditas
com fungdo vinculada ao estoque e transporte predominaram sobre as
demais do grupo “putative housekeeping proteins” (Tan et al., 2015). Apds a
classificagdo funcional das proteinas, aquelas agrupadas na categoria
“‘putative housekeeping proteins” foram distribuidas conforme o sexo dos
carrapatos, no qual foram detectadas (Figura 18).

Proteinas associadas com o citoesqueleto, identificadas em
glandulas salivares de A. sculptum, foram mais detectadas em machos do
que fémeas. Em especial, as isoformas da proteina actina (Figuras 6 e 7)
identificadas com os numeros de acesso S5FY84 G3MLM7, as quais foram
detectadas em glandulas salivares de machos e fémeas, enquanto as
proteinas identificadas pelos numeros de acesso D4HTS7, Q58NQ6,
B5SUT6 e D9YST8 foram detectadas apenas em machos. Ha indicios que
proteinas do citoesqueleto podem estar envolvidas com outras fungdes,
além da contragdo muscular, como por exemplo, a proteina paramiosina ter
sido encontrada sensibilizando um hospedeiro vertebrado de carrapato (Leal
et al., 2013; Tirloni et al., 2015). Outro exemplo é a proteina troponina I-like
ter sido classificada como um potente inibidor de angiogénse (Fukumoto et
al., 2006).

Proteinas vinculadas com a maquinaria de modificagcdo proteica
também foram detectadas com maior ocorréncia em machos do que em
fémeas. Uma delas, a alfa-cristalina, a qual € uma “heat shock protein
(HSP)” de baixa massa molecular, a qual atua no desdobramento de
proteinas até que elas sejam redobradas por outras HSPs, respondendo

contra o estresse oxidativo, dentre outros (Nakamoto e Vigh, 2007).
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Figura 18: Proteinas identificadas de glandulas salivares de machos e
fémeas de carrapato A. sculptum, classificadas funcionalmente em “putative
housekeeping proteins”, distribuidas conforme o género onde foram

detectadas.

Diaz-Martin et al. (2013) também encontraram proteinas
relacionadas com o citoesqueleto e com a maquinaria de modificagcao
proteica em sua analise protebmica da saliva de O. moubata. Os autores
discutem a possibilidade dessas proteinas serem secretadas por meio de
€X0SS0MOos Ou por secregao apdcrina, vias nao classicas de secregao.

Na analise protedbmica da saliva de fémeas e ninfas de
Haemaphysalis longicornis também foi relatado a presenca de diversas
proteinas vinculadas com a estrutura celular, tais como: actina, tubulina,
paramiosina, dentre outras. Os autores discutem que a presenca dessas
proteinas na saliva de carrapatos € um indicativo que as mesmas
desempenham outros papéis na fisiologia desse acaro, diferentes da fungéo
estrutural (Tirloni et al., 2015).

Na analise do sialoma do carrapato R. pulchellus, varias proteinas
envolvidas com o citoesqueleto e com a maquinaria de modificacado proteica
foram identificadas. Em ambos os processos, a maior parte das proteinas
foram mais abundantes em fémeas, do que em machos. No entanto, os

autores nao discutiram sobre esse achado (Tan et al., 2015).
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7. Conclusoes

Nesse trabalho, relatamos de maneira inédita a analise do sialome
do carrapato A. sculptum, com a extragao e identificacdo por espectrometria de
massa (LC-MS/MS) de 501 proteinas amplamente distribuidas nos grupos
“putative  secreted proteins” e “putative housekeeping proteins”, em
conformidade com a complexidade de sialomes de outros carrapatos ixodideos
previamente descritos. As diferentes abordagens utilizadas na separagao das
proteinas, aquisigao de espectros de massa e analise de dados possibilitaram
a identificacdo e caracterizagdo de um significativo numero de proteinas com
base na busca contra o banco de dados biolégicos UNIPROT, fato de grande
importancia no estudo destes acaros. A caracterizagao bioquimica e funcional
das proteinas identificadas permitiu relaciona-las a um contexto bioldgico,
possibilitando um melhor entendimento sobre sua atuagcdo nas glandulas
salivares de A. sculptum. A presencga de varias proteinas ou suas isoformas em
apenas um dos sexos sugere a ocorréncia de abundancia diferenciada das
mesmas entre os géneros. Dentre essas macromoléculas estdo as proteinas
ricas em glicina, as proteinas envolvidas com a maquinaria de modificacdo
proteica e de transporte intracelular, as quais foram mais evidentes em
machos. Apesar dos resultados obtidos possibilitarem incremento do
conhecimento sobre o sialome de carrapatos A. sculptum, podendo permitir
futuramente o reconhecimento de possiveis alvos para candidatos vacinais ou
moléculas farmacologicamente ativas, estudos mais aprofundados devem ser
realizados com o objetivo de melhor esclarecerecimento sobre as vias que

interferem nas diferentes fungdes celulares envolvidas.
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ANEXO 1

Tabela 3: Proteinas identificadas em glandulas salivares de machos e fémeas de carrapatos A. sculptum nao alimentados, caracterizados

funcionalmente pelo KOG (Anexo 1).

: el Protei.n . Ulizee Peptide Coverage Gender Gender Aol
umber  Accession Protein Name MW Number (%) (F) ™) KOG Class Cluster
(a) (b, c) (kDa) (d)
29 AOA023FFZ3  Putative trna selenocysteine 1-associated protein 1 24 3 15 Female Male RNA processing and modification A
118 AOA023FKZ2 Putative grp-3 321 glycine rich family (Fragment) 31 3 13 Female Male RNA processing and modification A
174 AOAO023FPJ7  Putative small ribonucleoprotein particle protein smg (Fragment) 8 1 17 Female Male RNA processing and modification A
262 AOAO023GH95 Putative rbp1-like protein 15 2 20 Female Male RNA processing and modification A
269 AO0A023GI51 Putative heteroproteinous nuclear ribonucleoprotein at 87f 33 5 20 Female Male RNA processing and modification A
272 AOA023GIP7  Putative grp-3 498 glycine rich family 24 6 34 Female Male RNA processing and modification A
14 AOAO23FEKO  Putative grp-3 498 glycine rich family 35 1 3 Female RNA processing and modification A
21 AOA023FF79  Putative hoi-polloi 14 2 19 Female RNA processing and modification A
34 AOAO023FGAQ Putative small nuclear ribonucleoprotein sm d3 13 1 8 Female RNA processing and modification A
99 AOA023FK48  Putative rna-binding protein elav/hu rrm superfamily 34 1 3 Female RNA processing and modification A
110 AOAO023FKM7  Putative polyc-binding hnrnp-k protein hrb57a/hnrnp 34 1 4 Female RNA processing and modification A
349 B7QIT4 Pre-mRNA splicing factor Syf1, putative 100 1 1 Female RNA processing and modification A
28 AOAO23FFY5  Putative small nuclear ribonucleoprotein f 9 1 14 Male RNA processing and modification A
101 AOAO023FK55  Putative heteroproteinous nuclear ribonucleoprotein at 27¢ 34 1 3 Male RNA processing and modification A
124 AOAO23FLE7  Putative apoptosis-promoting rna-binding protein tia-1/tiar rrm superfamily (Fragment) 35 1 4 Male RNA processing and modification A
291 AOA061QLHY9  Putative hnRMP 31 1 3 Male RNA processing and modification A
396 L7LZC8 Putative trna and rrna cytosine-c5-methylase nucleolar protein nol1/nop2 79 1 1 Male RNA processing and modification A
397 L7LZS2 Putative deah-box rna helicase 231 1 0 Male RNA processing and modification A
405 L7MBD6 Putative tick transposon (Fragment) 131 1 1 Male RNA processing and modification A

~
o



:.:?rt\z:‘r A:é::lign Protein Name Thi;l)J\;cal zﬁﬁﬂ)d; Co‘(';: )a ge Ge(r;()ier G(i&c;er KOG Class Cll(u(iﬁar
(a) (b, c) (kDa) (d)
519 L7MD82 Putative tick transposon (Fragment) 121 1 1 Male RNA processing and modification A
373 GON5FO Putative uncharacterized protein 264 1 1 Male RNA processing and modification A
415 Q16ULO AAEL009878-PA 207 1 1 Female RNA processing and modification A
56 AOA023FHH5 Histone H2A 13 3 31 Female Male Chromatin structure and dynamics B
210 AOAO23FT54  Histone H4 (Fragment) 12 5 49 Female Male Chromatin structure and dynamics B
267 AOAO023GHR7 Histone H2B 14 4 32 Female Male Chromatin structure and dynamics B
368 FOJA43 Histone H3 15 1 5 Female Male Chromatin structure and dynamics B
490 AOAODGL5RY  Histone H4 37 3 7 Female Male Chromatin structure and dynamics B
497 B2ZFA6 Histone H2B 14 3 23 Female Male Chromatin structure and dynamics B
524 R7T426 Histone H4 25 2 15 Female Male Chromatin structure and dynamics B
537 V5HD08 Putative structural maintenance of chromosomes 4 (Fragment) 139 1 1 Female Male Chromatin structure and dynamics B
350 B7QLX5 Fetal alzheimer antigen, putative (EC 2.3.1.48) 267 1 0 Male Chromatin structure and dynamics B
370 F1SZA1 Histone H2B-like 14 2 18 Male Chromatin structure and dynamics B
412 L7MJL2 Putative zinc finger and btb domain-containing protein 17 (Fragment) 222 1 1 Male Chromatin structure and dynamics B
13 AOA023FEB2 Citrate synthase 52 8 21 Female Male Energy production and conversion C
36 AOAO023FGCO Putative mitochondrial f1f0-atp synthase subunit g/atp20 11 2 22 Female Male Energy production and conversion C
50 AOA023FH45 Putative cytochrome c oxidase subunit va 18 5 31 Female Male Energy production and conversion C
57 AOA023FHH7  Putative atp synthase subunit d 20 4 30 Female Male Energy production and conversion C
72 AOAO23FID1  Putative succinyl-coa synthetase alpha subunit 34 3 13 Female Male Energy production and conversion C
74 AOAO23FIH9  Putative aldehyde dehydrogenase (Fragment) 32 6 26 Female Male Energy production and conversion C
76 AOA023FIN3  Putative oligomycin sensitivity-conferring protein (Fragment) 19 4 30 Female Male Energy production and conversion C
77 AOA023FIQ0  Putative mitochondrial adp/atp carrier 35 6 22 Female Male Energy production and conversion C
87 AOA023FJAO  Putative nadh:ubiquinone oxidoreductase ndufv2/24 kd subunit 28 2 10 Female Male Energy production and conversion C
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:ﬂﬁ:ﬁ:r A:é:ézli:n Protein Name Thi;l)J\;cal zﬁmig; Co‘(',,eﬁ:' )a ge Ge(r;()ier Giac;er KOG Class Cll(uosﬁar
(a) (b, c) (kDa) (d)
105 AOAO023FKCO Malate dehydrogenase (EC 1.1.1.37) 35 13 49 Female Male Energy production and conversion C
106 AOAO023FKC4 Putative nadp-dependent isocitrate dehydrogenase (Fragment) 54 8 20 Female Male Energy production and conversion
108 AOAO023FKF7  Aconitate hydratase, mitochondrial (Aconitase) (EC 4.2.1.-) 85 4 7 Female Male Energy production and conversion C
112 AOA023FKRO  ATP synthase subunit alpha 60 16 36 Female Male Energy production and conversion C
135 AOA023FM60  Putative glycolate oxidase 44 12 36 Female Male Energy production and conversion C
141 AOAO023FM91  Putative aldehyde dehydrogenase (Fragment) 58 6 13 Female Male Energy production and conversion C
146 AOA023FMIO  Putative acetyl-coa hydrolase 51 2 6 Female Male Energy production and conversion C
157 AOAO023FND3 ATP synthase subunit beta (EC 3.6.3.14) (Fragment) 56 18 50 Female Male Energy production and conversion C
165 AOA023FNX0 Putative nadh:ubiquinone oxidoreductase ndufs8/23 kDa subunit 23 2 11 Female Male Energy production and conversion C
202 AOAO023FRK5  Putative atp synthase h+ transporting mitochondrial f1 complex delta subunit (Fragment) 19 1 8 Female Male Energy production and conversion C
221 AOAO023FUK2 Putative glycolate oxidase (Fragment) 32 4 19 Female Male Energy production and conversion C
229 AOAO23FVI3  Putative mitochondrial f1f0-atp synthase subunit oscp/atp5 (Fragment) 24 2 9 Female Male Energy production and conversion C
240 AOAO023FZX4  ATP synthase subunit alpha (Fragment) 60 15 33 Female Male Energy production and conversion C
249 AOA023G7L4 Malate dehydrogenase (EC 1.1.1.37) (Fragment) 42 4 14 Female Male Energy production and conversion C
266 AOA023GHQ7 Putative nadh dehydrogenase 14 2 16 Female Male Energy production and conversion C
280 AOAO023GLT7  Putative electron transfer flavoprotein alpha subunit 36 2 7 Female Male Energy production and conversion C
31 AOAO0C9S2J9 Malate dehydrogenase (EC 1.1.1.37) (Fragment) 36 3 12 Female Male Energy production and conversion C
312 AOAOC9SBD7 Putative mitochondrial atp synthase epsilon chain 7 1 22 Female Male Energy production and conversion C
328 B2D2D5 Cytochrome c oxidase subunit Va (Fragment) 17 2 17 Female Male Energy production and conversion C
359 E2BJ78 Electron transfer flavoprotein subunit alpha, mitochondrial 35 1 4 Female Male Energy production and conversion C
30 AOA023FG16 Putative nadh:ubiquinone oxidoreductase ndufa2/b8 subunit 11 1 11 Female Energy production and conversion C
115 AOAO23FKT5  Putative ubiquinol cytochrome c reductase subunit gcr2 (Fragment) 37 3 12 Female Energy production and conversion C
134 AOAO023FM54  Succinyl-CoA ligase subunit beta (EC 6.2.1.-) 41 1 3 Female Energy production and conversion C
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169 AOAO023FP71  Putative mitochondrial f1f0-atp synthase subunit e 10 1 16 Female Energy production and conversion C
275 AOAO023GKI9  Putative nadh-ubiquinone oxidoreductase ndufs3/30 kDa subunit 31 1 5 Female Energy production and conversion
277 AOAO023GKS1 Putative aldehyde dehydrogenase 53 1 2 Female Energy production and conversion C
376 G3MGG7 ATP synthase subunit alpha (Fragment) 62 6 15 Female Energy production and conversion C
392 L7LWU5S Putative microtubule associated complex 28 1 5 Female Energy production and conversion C
398 L7M097 Putative formyltetrahydrofolate dehydrogenase 54 7 19 Female Energy production and conversion C
401 L7M642 Putative zinc-binding oxidoreductase 36 1 4 Female Energy production and conversion C
447 V5IFY7 Putative mitochondrial adp/atp carrier 36 1 2 Female Energy production and conversion C
488 AOAOATWJIMY Fatty aldehyde dehydrogenase 62 1 2 Female Energy production and conversion C
53 AOAO023FH84  Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial (EC 1.3.5.1) 32 1 4 Male Energy production and conversion C
55 AOAO023FHB9 Putative lipid particle 13 1 9 Male Energy production and conversion C
133 AOAO23FLY2  Putative prohibitins and stomatins of the pid superfamily 40 1 4 Male Energy production and conversion C
150 AOAO023FMLO  Putative aldehyde dehydrogenase 53 1 2 Male Energy production and conversion C
193 AOA023FQU2 Putative cytochrome c ixodes scapularis cytochrome ¢ (Fragment) 14 2 19 Male Energy production and conversion C
203 AOA023FRY9 Putative atp synthase subunit b 31 2 10 Male Energy production and conversion C
234 AOA023FWF1 Putative ubiquinol cytochrome c reductase subunit qcr2 49 3 9 Male Energy production and conversion C
236 AOA023FWN3 Putative electron transfer flavoprotein alpha subunit 35 2 6 Male Energy production and conversion C
276 AOA023GKQ8 Putative aldehyde dehydrogenase (Fragment) 52 3 8 Male Energy production and conversion C
283 AOA023GMK2 Pyruvate dehydrogenase E1 component subunit alpha (EC 1.2.4.1) 44 1 3 Male Energy production and conversion C
322 A7XZJ2 Arginine kinase 40 1 3 Male Energy production and conversion C
331 B3S5R6 Aldehyde dehydrogenase 59 1 2 Male Energy production and conversion C
338 B7PFJ2 Isocitrate dehydrogenase [NADP] (EC 1.1.1.42) 46 1 3 Male Energy production and conversion C
440 V5HQ19 Citrate synthase (Fragment) 59 3 6 Male Energy production and conversion C
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Protein Protein Theorical . KOG
Number Accession Protein Name Mw zﬁﬁde; Co‘(';: )a ge Ge(r;()ier G(i&c;er KOG Class Cluster
(@) (b, c) (kDa) (d)
468 AOAO023FKNO  Cytochrome b-c1 complex subunit Rieske, mitochondrial (EC 1.10.2.2) 30 1 3 Male Energy production and conversion C
383 G3MPB4 Putative uncharacterized protein 61 1 3 Female Male Energy production and conversion C
178 AOAO023FPW3 Uncharacterized protein (Fragment) 15 1 7 Female Energy production and conversion C
301 AOA087UX43  Uncharacterized protein (Fragment) 79 1 2 Male Energy production and conversion C
89 AOAO023FJG7  Putative leucine-rich acidic nuclear protein 30 1 3 Male Cell cycle control D
400 L7M506 Putative lamin 70 1 2 Male Cell cycle control D
329 B3LXL3 Uncharacterized protein 128 1 1 Male Cell cycle control D
98 AOAO23FK31 Putative dihydropteridine reductase dhpriqdpr 25 4 24 Female Male Amino ;‘:faggl’i’ssr‘;o't and E
158  AOA023FND7 D-3-phosphoglycerate dehydrogenase (EC 1.1.1.95) 56 2 5 Female Male Amino ;Zfagglﬂ‘ssnﬂm and E
162 AOAO23FNI1  Putative glutamate/leucine/phenylalanine/valine dehydrogenase 62 4 8 Female Male Amino ;(ZSagca)H:nF:Oﬂ and E
346 B7Q1F6 GOT2 aspartate aminotransferase, putative (EC 2.6.1.1) 44 1 4 Female Amino ;zfaggﬁssrzort and E
94  AOAO23FJS2  Putative glycine c-acetyltransferase/2-amino-3-ketobutyrate-coa ligase 45 1 3 Male Amino iﬂfaggl’l‘ssnﬂm and E
231 AOA023FW59 Aspartate aminotransferase (EC 2.6.1.1) 46 1 3 Male Amino acid transport and E

metabolism
62  AOAO023FHW5 Nucleoside diphosphate kinase (EC 2.7.4.6) 17 5 40  Female Male HEIEBE e U EeTt Gl F
96 AOA023FJZ1  Inosine-5'monophosphate dehydrogenase (EC 1.1.1.205) 55 4 9 Female Nuc'e";'}‘ifa‘giﬁzﬁ’f” sl F
. . Nucleotide transport and
139 AOA023FM85 Putative dihydroorotase (Fragment) 43 1 3 Female metabolism F
145 AOAO023FMG7 Putative phosphoribosylamidoimidazole-succinocarboxamide synthase 46 2 9 Female Nucleo;:ci?attr)iﬁ;aort ElE F
242 AOA023G079 Putative aicar transformylase/imp cyclohydrolase/methylglyoxal synthase (Fragment) 69 1 2 Female Nucleo;:deizatg?)ﬁ:goﬂ e F
271 AOA023GIl4  Putative 5-nuclectidase (Fragment) 36 1 3 Female MG EGIED (EMEPer €l F
metabolism
86  AOAO23FJ79  Triosephosphate isomerase (EC 5.3.1.1) 27 6 34  Female Male Carb°hyrf1§;ebgﬁ‘:;p°“ and G
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Table 3 (Continued)

: ] Protei_n . WD Peptide Coverage Gender Gender Aol
umber Accession Protein Name Mw Number (%) (F) ™) KOG Class Cluster
(a) (b, c) (kDa) (d)
153 AOA023FN20  Phosphoglycerate kinase (EC 2.7.2.3) 49 2 7 Female Male CarbOhyn‘iﬁ;ebgﬁ;‘;pO” and G
227 AOA023FUW9 Putative alpha-d-galactosidase melibiase 60 11 25 Female Male Carbohyﬂn;taebg’ﬁ;;port and G
230 AOAO23FWO03  Fructose-bisphosphate aldolase (EC 4.1.2.13) 40 5 18 Female Male Carb°hyn"1’;;]ebgﬁ:;p°” and G
233 AOAO023FWA3 Putative enolase 47 7 21 Female Male Carb°hygggebgﬁ:;p°” and G
235  AOAO23FWM8 Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) 36 16 61 Female Male Carb"hyndqg;ebgﬁs”;p"” and G
274  AOA023GIU8  Fructose-bisphosphate aldolase (EC 4.1.2.13) 38 5 17 Female Male Carb°hyn"1’;;]ebgﬁ:;p°” and G
458  B5TMF7 Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) 36 2 12 Female Male Carb°hyr?1;at;ebgﬁs”;p°” and G
466  AOAO23FIE8  Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) 36 10 43 Female Male Carb"hyndg;ebgﬁ;;po” and G
479  AOAOS7TRD9 Solute carrier family 45 member 4 (Fragment) 26 1 5 Female Male CarbOhyr?]reat;ebgﬁ‘:;pO” and G
341  B7PM74 Secreted protein, putative (EC 2.4.1.228) (Fragment) 34 1 6 Male CarbOthZLebgﬁ;;po” and G
375  G3MGB9 Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) (Fragment) 45 2 4 Male Carbo“ﬁgﬁgﬁ;ﬂi"m and G
529  TIKF71 UDP-glucuronosyltransferase (EC 2.4.1.17) 48 1 3 Male CarbOhyr?]reat;ebgﬁ‘:;pO” and G
428 T1KZ51 Uncharacterized protein 106 1 1 Male CarbOthZLebgﬁ:;po” and G
453 W4YE44 Uncharacterized protein 43 1 3 Male CarbOhyﬁr;;ebgﬁ:;pon and G
403  L7M8RS8 Adenosylhomocysteinase (EC 3.3.1.1) 48 3 9 Female C°e”2{n”;fagiﬂ:r‘;°” el H
259 AOA023GGX5 Putative s-adenosylcysteine hydrolase (Fragment) 28 3 13 Male Coenz%rr;?aggﬁ;?]ort ElE H
73 AOAO23FIF5  Putative enoyl-coa hydratase 31 2 11 Female Male Lipid transport and metabolism |
123 AOAO23FLB7 3-hydroxyisobutyryl-CoA hydrolase, mitochondrial (EC 3.1.2.4) (3-hydroxyisobutyryl- 44 6 18 Female Male Lipid transport and metabolism |

coenzyme A hydrolase)
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147 AOAO023FMI5  Putative vitellogenin-2 (Fragment) 95 7 11 Female Male Lipid transport and metabolism |

v156  AOA023FNC5 Putative hydroxyacyl-coa dehydrogenase/enoyl-coa hydratase 83 2 4 Female Male Lipid transport and metabolism |
172 AOAO023FPG2 Putative acetyl-coa acetyltransferase (Fragment) 54 1 Female Male Lipid transport and metabolism |
173 AOAO23FPJ3  Putative tpa exp: fatty acid-binding protein fabp (Fragment) 18 4 36 Female Male Lipid transport and metabolism |
205 AOA023FS61  Putative vitellogenin-2 (Fragment) 177 17 15 Female Male Lipid transport and metabolism |
226 AOA023FUV2 Putative vitellogenin-2 177 12 10 Female Male Lipid transport and metabolism |
282 AOA023GME3 Putative vitellogenin-1 (Fragment) 154 12 10 Female Male Lipid transport and metabolism |
313 AOAOCOSE6S gor;ﬁdzr%ﬂs:ﬁ;g;g’l'agg)%rgéﬂg:ft?e mitochondrial - (EC  3.1.2.4) = (3-hydroxyisobutyryl- 5 14 Female Male Lipid transport and metabolism |
316 AOMVX0 Heme lipoprotein 177 4 3 Female Male Lipid transport and metabolism |
416 Q19V51 Hemelipoglycoprotein 178 4 3 Female Male Lipid transport and metabolism |
97 AOA023FJz4  Putative 3-hydroxyacyl-coa dehydrogenase 34 1 4 Female Lipid transport and metabolism |
126 AOAO23FLH9 Putative hydroxyacyl-coa dehydrogenase/enoyl-coa hydratase (Fragment) 46 1 4 Female Lipid transport and metabolism |
238 AOAO23FYX2 Putative vitellogenin-2 178 3 3 Female Lipid transport and metabolism |
253 AOA023GDS5 Putative microtubule associated complex (Fragment) 117 1 1 Female Lipid transport and metabolism |
281 AOA023GMC7 Putative vitellogenin-1 (Fragment) 123 5 5 Female Lipid transport and metabolism |
284 AOAO023GN38 Putative lysosomal & prostatic acid phosphatase 43 2 5 Female Lipid transport and metabolism |
292 AOA087SX23  Putative malonyl-CoA-acyl carrier protein transacylase, mitochondrial (Fragment) 44 1 3 Female Lipid transport and metabolism |
342 B7PQP7 Hydroxyacyl-CoA dehydrogenase, putative (EC 1.1.1.211) (Fragment) 80 1 1 Female Lipid transport and metabolism |
441 V5HV95 gélfzr;r?g?E;gﬁ];gg)ﬁﬁggﬁgﬁ?e’ mitochondrial - (EC 3.1.2.4)  (3-hydroxyisobutyryl- 38 1 3 Female Lipid transport and metabolism I
538 V5HMG5 Putative vitellogenin-b (Fragment) 256 1 0 Female Lipid transport and metabolism |
2 AOAO023FC72 Putative enoyl-coa isomerase (Fragment) 32 1 3 Male Lipid transport and metabolism |
121 AOAO23FL46  Putative short-chain acyl-coa dehydrogenase 45 1 3 Male Lipid transport and metabolism |
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129 AOAO23FLT6  Putative vitellogenin-2 79 3 Male Lipid transport and metabolism |
268 AOA023Gl46  Putative enoyl-coa hydratase 33 1 3 Male Lipid transport and metabolism |
286 AOA023GP33 Putative animal-type fatty acid synthase (Fragment) 86 1 1 Male Lipid transport and metabolism |
344 B7PWX1 Phospholipase A-2-activating protein, putative (EC 2.7.11.7) (Fragment) 87 1 1 Male Lipid transport and metabolism |
385 G3MR88 Putative uncharacterized protein 46 1 3 Female Male Lipid transport and metabolism |
11 AOA023FDU6 Putative ribosomal protein 12 2 37 Female Male Translation J
26 AOAO023FFU4  Putative 40s ribosomal protein s2 18 3 24 Female Male Translation J
40 AOA023FGF3 Putative 60s acidic ribosomal protein p1 13 1 12 Female Male Translation J
49 AOAO023FH17  Putative 40s ribosomal protein s16 17 4 28 Female Male Translation J
52 AOA023FH77  40S ribosomal protein S21 9 1 18 Female Male Translation J
70 AOAO023FIA8  60S acidic ribosomal protein PO 35 5 21 Female Male Translation J
111 AOAO023FKN1  60S acidic ribosomal protein PO 35 4 13 Female Male Translation J
125 AOA023FLH7  Putative translation initiation factor 37 2 8 Female Male Translation J
160 AOAO023FNE9 Putative elongation factor 2-like isoform 1 95 6 9 Female Male Translation J
255 AOA023GEE1 Putative ubiquitin-40s ribosomal protein s27a (Fragment) 10 6 66 Female Male Translation J
270 AOA023GI67  40S ribosomal protein SA 35) 3 12 Female Male Translation J
289 AOA034WU61 40S ribosomal protein S28 (Fragment) 12 2 21 Female Male Translation J
310 AOAOC9RRZ5 Putative ribosomal protein 12 2 37 Female Male Translation J
366 FOJ8I9 Elongation factor 1-alpha (Fragment) 43 5 19 Female Male Translation J
413 M1XK28 40S ribosomal protein S28 14 2 18 Female Male Translation d
472 AOA023FY92  Putative translation elongation factor ef-1 alpha/tu 31 5 19 Female Male Translation J
492 ABNA05 Ubiquitin/40S ribosomal protein S27a 17 4 26 Female Male Translation J
25 AOAO23FFK4  Putative ribosomal protein s18 18 1 8 Female Translation J
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38 AOA023FGE1 Putative ribosomal protein 131 15 1 7 Female Translation J
44 AOA023FGV4  40S ribosomal protein S12 14 1 11 Female Translation J
130 AOAO23FLU8  Eukaryotic translation initiation factor 3 subunit | (Fragment) 39 1 4 Female Translation J
294 AOAO087TAB2  Eukaryotic initiation factor 4A-Il (Fragment) 48 1 4 Female Translation J
354 COW1L6 40S ribosomal protein S27 9 1 13 Female Translation J
357 E1GEU2 40S ribosomal protein S16 16 1 8 Female Translation J
465 AOA023FFMO0  Eukaryotic translation initiation factor 5A (elF-5A) 17 1 6 Female Translation J
500 B7P5Y5 tRNA (Adenine-N(1)-)-methyltransferase non-catalytic subunit TRM6, putative (Fragment) 41 1 2 Female Translation J
83 AOAO23FIY8  Putative 60s ribosomal protein 19 22 2 13 Male Translation J
93 AOA023FJQ1  Putative translation elongation factor ef-1 gamma 49 1 2 Male Translation J
95 AOAO023FJS7  Putative atp-dependent rna helicase 48 2 6 Male Translation J
296 AOA087U9V3 Isoleucine--tRNA ligase, cytoplasmic (Fragment) 127 1 1 Male Translation J
362 E5T132 Putative ubiquitin family protein 12 4 39 Male Translation J
367 FOJA20 Truncated 40S ribosomal protein S7 (Fragment) 22 1 6 Male Translation J
418 QB6WCQ5 Ribosome biogenesis protein BOP1 homolog 85 1 1 Male Translation J
377 G3MHT8 Putative uncharacterized protein (Fragment) 24 1 7 Female Male Translation J
378 G3MI35 Putative uncharacterized protein (Fragment) 28 3 15 Female Male Translation J
384 G3MR86 Putative uncharacterized protein 22 5 28 Female Male Translation J
513 G3MIP1 Putative uncharacterized protein (Fragment) 51 1 2 Female Translation J
333 B7P1V6 Putative uncharacterized protein 178 1 0 Male Translation d
24 AOAO23FFKO  Putative dorsal switch protein 1 24 3 18 Female Male Transcription K
31 AOAO023FG19  Putative pterin carbinolamine dehydratase pcbd/dimerization cofactor of hnf1 (Fragment) 17 2 14 Female Male Transcription K
204 AOA023FS18  Putative salivary gland-associated protein 20 1 7 Female Male Transcription K
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(a) (b, c) (kDa) (d)
244 AOA023G3G9 Putative triple helix repeat-containing collagen 53 1 4 Female Male Transcription K
476 AOA087SW11 Hepatoma-derived growth factor-related protein 2 (Fragment) 56 1 1 Female Transcription K
501 B7P8J7 Transcription factor, putative (Fragment) 46 1 2 Female Transcription K
505 D6WDN7 Zinc finger protein 271-like Protein 51 1 2 Female Transcription K
315 AOAOD8Y9K3 RNA polymerase Rpb3/Rpb11 dimerization domain protein 52 1 2 Male Transcription K
339 B7PJK2 Tho2 protein, putative 148 1 1 Male Transcription K
411 L7MJB2 Putative tef-1 (Fragment) 55 1 2 Male Transcription K
183 AOA023FQ85 Uncharacterized protein (Fragment) 144 24 23 Female Male Transcription K
426 T1KLCO Uncharacterized protein 35 1 2 Female Male Transcription K
360 E3N179 Putative uncharacterized protein 44 1 2 Female Transcription K
343  B7PTZ6 Pacman protein, putative 127 1 1 Female Regliiezife, :‘Z‘;‘;’i‘:bi”aﬁo” i L
306 AOAO90XES3  Putative single-stranded dna-binding protein (Fragment) 11 1 10 Male Replication L
454 WBUZK1 Exonuclease 86 1 1 Male Regliiezife, ;‘Z‘;‘;’i‘:bi”aﬁo” i L
246  AOA023G500 Putative nidogen (Fragment) 124 1 1 Male Cell wall/ rg;g:;zzgem’ebpe M
527 T1JYW1 Uncharacterized protein 83 1 1 Female Cell wall/ 'Eggé’;iggem’e'o"e M
10 AOA023FDS6  Thioredoxin 12 4 50 Female Male Posttranslational modification o}
23 AOAO23FFI9  Peptidyl-prolyl cis-trans isomerase (PPlase) (EC 5.2.1.8) 22 8 46 Female Male Posttranslational modification (0]
27 AOAO023FFW?7 Putative alkyl hydroperoxide reductase thiol specific antioxidant 26 7 31 Female Male Posttranslational modification (6]
35 AOAO023FGB2 Putative alpha crystallins (Fragment) 21 6 32 Female Male Posttranslational modification (0]
42 AOAO023FGK2 Putative thioredoxin peroxidase 22 2 12 Female Male Posttranslational modification (0]
59 AOA023FHI8  Putative alpha crystallins 20 3 17 Female Male Posttranslational modification (0]
61 AOA023FHR7 Proteasome subunit beta type (EC 3.4.25.1) (Fragment) 21 2 10 Female Male Posttranslational modification o}
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63 AOA023FI08 Putative multifunctional chaperone ixodes scapularis multifunctional chaperone 29 3 11 Female Male Posttranslational modification (@)
71 AOAO23FIC2  Putative glutathione s-transferase mu class rhipicephalus annulatus glutathione s-transferase 26 9 38 Female Male Posttranslational modification (0]
85 AOA023FJ75  Proteasome subunit alpha type (EC 3.4.25.1) 27 2 10 Female Male Posttranslational modification O
88 AOAO023FJC3  Putative 20s proteasome regulatory subunit beta type psmb4/pre4 28 2 1" Female Male Posttranslational modification O
90 AOA023FJM5  Putative glutathione s-transferase mu class rhipicephalus annulatus glutathione s-transferase 26 4 22 Female Male Posttranslational modification O
91 AOAO023FJP8  Putative tick metalloprotease 64 (Fragment) 47 6 14 Female Male Posttranslational modification (0]
92 AOAO023FJP9  Putative lethal 2 37cc 31 7 30 Female Male Posttranslational modification (0]
100 AOAO023FK49  Proteasome subunit alpha type (EC 3.4.25.1) 26 2 12 Female Male Posttranslational modification (0]
107 AOAO023FKD7 Putative heat shock protein hsp 90-alpha isoform 1 (Fragment) 85 3 5 Female Male Posttranslational modification (0]
137 AOAO023FM70 Putative heat shock protein (Fragment) 72 14 26 Female Male Posttranslational modification (0]
140 AOAO023FM86 Putative tick metalloprotease 1 (Fragment) 58 4 9 Female Male Posttranslational modification (6]
148 AOA023FMI6 Elljjtt)itr!]\llte processing peptidase beta subunit ixodes scapularis processing peptidase beta 53 5 1 Female Male Posttranslational modification o
161 AOAO023FNG9 Protein disulfide-isomerase (EC 5.3.4.1) 57 12 27 Female Male Posttranslational modification (6]
175 AOAO023FPLO  Protein disulfide-isomerase (EC 5.3.4.1) 55 8 19 Female Male Posttranslational modification (0]
219 AOAO23FUI3  Putative alkyl hydroperoxide reductase thiol specific antioxidant (Fragment) 29 8 37 Female Male Posttranslational modification (6]
224 AOAO023FUS3 Putative serine carboxypeptidase cpvl 57 1 2 Female Male Posttranslational modification (0]
225 AOAO023FUS8 Putative tick metalloprotease 1 58 3 8 Female Male Posttranslational modification (6]
243 AOA023G2B2 Putative tick metalloprotease 1 58 2 2 Female Male Posttranslational modification (0]
245 AOA023G4V0 Putative heat shock protein 21 1 7 Female Male Posttranslational modification (0]
248 AOA023G7H2 Putative heat shock protein 22 2 16 Female Male Posttranslational modification (0]
250 AOA023G841  Putative glutathione s-transferase ixodes scapularis glutathione s-transferase (Fragment) 29 2 10 Female Male Posttranslational modification (0]
260 AOA023GGYO0 Putative heat shock protein 11 2 26 Female Male Posttranslational modification (0]
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285 AOA023GNQ8 Putative t-complex protein 1 (Fragment) 59 1 2 Female Male Posttranslational modification (@)
439 V5HEES Putative heparan sulfate proteoglycan 2 (Fragment) 341 5 2 Female Male Posttranslational modification (0]
467 AOAO023FJ34  Proteasome subunit alpha type (EC 3.4.25.1) 26 1 9 Female Male Posttranslational modification (0]
539 V5RG72 Heat shock protein 70 70 1 2 Female Male Posttranslational modification O
16 AOAO023FEV4  Putative heat shock protein 11 2 24 Female Posttranslational modification (0]
46 AOAO023FGZ7 Proteasome subunit alpha type (EC 3.4.25.1) 30 1 4 Female Posttranslational modification (0]
119 AOAO023FL38  Putative prohibitin 2 33 2 6 Female Posttranslational modification (0]
138 AOA023FM77 Putative serine carboxypeptidase lysosomal cathepsin a 54 1 2 Female Posttranslational modification O
167 AOAO023FNY7  Peptidyl-prolyl cis-trans isomerase (PPlase) (EC 5.2.1.8) 28 1 6 Female Posttranslational modification (0]
180 AOA023FQ39 Protein disulfide-isomerase (EC 5.3.4.1) 57 1 2 Female Posttranslational modification (0]
184 AOA023FQA2 Putative 20s proteasome regulatory subunit beta type psmb2/pre1 (Fragment) 19 1 5 Female Posttranslational modification O
201 AOA023FRKO Putative salivary gland metalloprotease 58 3 6 Female Posttranslational modification (0]
252 AOAO023GAP9 Putative alpha crystallins 23 2 10 Female Posttranslational modification (6]
299 AOAO087URS9 Alpha-(1,6)-fucosyltransferase (Fragment) 13 1 10 Female Posttranslational modification (0]
320 A7TZ83 ;Artc’;%t:éinp))rotein zetalike [Apis florea] (Tyrosine 3/tryptophan 5-monooxygenase activation 28 3 1 Female Posttranslational modification o
509 E4W3Z1 Protein disulfide isomerase 3 (Fragment) 40 1 3 Female Posttranslational modification (0]
18 AOAO23FF42  Peptidyl-prolyl cis-trans isomerase 13 1 8 Male Posttranslational modification (6]
48 AOAO023FHO5 Putative glutathione s-transferase ixodes scapularis glutathione s-transferase 25 2 10 Male Posttranslational modification (0]
78 AOAO23FIR2  Putative alpha crystallins 20 5 27 Male Posttranslational modification (0]
116 AOAO023FKU2 Putative stress-induced-phosphoprotein 1 (Fragment) 39 2 7 Male Posttranslational modification (0]
128  AOAO023FLR7 Putative heat shock 70 kDa protein 5 (Fragment) 65 7 15 Male Posttranslational modification o}
142 AOA023FMFO0 Putative small heat shock protein ii 20 1 6 Male Posttranslational modification (0]
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159 AOAO23FNE4 Putative atpase of the aaa+ class posttranslational modification (Fragment) 92 4 6 Male Posttranslational modification (6]
166 AOAO023FNY4 Proteasome subunit beta type (EC 3.4.25.1) (Fragment) 28 1 5 Male Posttranslational modification (0]
228 AOAO023FV42  Ubiquitin carboxyl-terminal hydrolase (EC 3.4.19.12) 26 1 6 Male Posttranslational modification (0]
239 AOAO023FZW2 Protein disulfide-isomerase (EC 5.3.4.1) 57 1 2 Male Posttranslational modification (0]
278 AOA023GKU4 E:éitrl]\llte processing peptidase beta subunit ixodes scapularis processing peptidase beta 54 1 9 Male Posttranslational modification o
319 A6NA14 Truncated peroxiredoxin (Fragment) 21 1 12 Male Posttranslational modification (0]
337 B7PEV0 Chaperonin subunit, putative 60 3 8 Male Posttranslational modification (0]
352 C5J3T0 Hsp90 83 2 3 Male Posttranslational modification O
407 L7MG42 Putative alkyl hydroperoxide reductase thiol specific antioxidant (Fragment) 28 3 14 Male Posttranslational modification (0]
410 L7MJ61 Putative heparan sulfate proteoglycan 2 (Fragment) 173 2 2 Male Posttranslational modification (0]
421 S5FWR8 Heat shock protein 60 62 3 8 Male Posttranslational modification (6]
433 T1PFK1 Proteasome subunit alpha type (EC 3.4.25.1) 30 1 4 Male Posttranslational modification (0]
436 V5H3Z4 ;’gg}?@gﬁfgosami"r‘]'yal‘tcrztnys'?:r':gg;sam‘”y'tra”Sferase (EC 241+  (Protein-UDP g4 1 2 Male Posttranslational modification o
449 W2TLS2 ATPase, AAA family 47 1 3 Male Posttranslational modification O
462 AOAO023FDS5 Peptidyl-prolyl cis-trans isomerase (Fragment) 11 1 13 Male Posttranslational modification (0]
261 AOA023GGY3 Uncharacterized protein 28 9 39 Female Male Posttranslational modification (6]
374 G3MF27 Putative uncharacterized protein 73 4 8 Female Male Posttranslational modification (0]
514 G3MMS7 Putative uncharacterized protein 18 1 4 Female Posttranslational modification (6]
214 AOA023FU35 Uncharacterized protein 23 1 6 Male Posttranslational modification (0]
380 G3MK62 Putative uncharacterized protein 56 1 2 Male Posttranslational modification (@)
382 G3MLW3 Putative uncharacterized protein 35 1 5 Male Posttranslational modification (0]
32 AOA023FG62  Putative sodium/potassium-transporting atpase subunit beta 35 3 9 Female Male Inorganir%ie?gbtcr)ﬁg;poﬂ and P
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. . Inorganic ion transport and

67 AOAO023FI64 Superoxide dismutase (EC 1.15.1.1) 24 2 11 Female Male metabolism P

113 AOA023FKR8 Putative mitochondrial volatge dependent anion-selective channel 30 6 28 Female Male Inorganﬁgt)gbtcr)ﬂgiport and P

144 AOA023FMF6 Sodium/potassium-transporting ATPase subunit alpha (EC 3.6.3.) 115 12 15 Female Male '”Orga”ﬁéﬁgggﬁgipO“ and P

Inorganic ion transport and

155  AOAO023FN97 Catalase (EC 1.11.1.6) 57 6 15 Female Male metabolism P

151 AOAO023FMU5  Putative pIn02957 copper zinc superoxide dismutase (Fragment) 10 1 16 Female Inorganﬁé(t)gbtcrjg;port and P

307  AOAOA7CANS Catalase 58 1 3 Female Inorganic ion transport and P
metabolism

353 C7SP07 Sodium/potassium ATPase alpha subunit (Fragment) 37 1 3 Female '”°rga”'n°1§;‘btgf‘i;‘;p°” and P

451 WA4XAS7 Catalase (EC 1.11.1.6) 56 1 3 Female Inorganic ion transport and p
metabolism

43 AOA023FGU1  Superoxide dismutase [Cu-Zn] (EC 1.15.1.1) 16 3 27 Male Inorganic ion transport and P
metabolism

263  AOA023GHE3 Putative sodium/potassium-transporting atpase subunit beta 35 1 3 Male '”Orga”ﬁé‘t’;‘ggﬁ’s‘;pm and P

448 W2TKS5 Calcium-activated BK potassium channel alpha subunit 108 1 1 Male Inorganln(ile?;\btcrjg;port and P

452 W4Y783 Uncharacterized protein 323 1 0 Female Inorganic ion transport and P
metabolism

132 AOA023FLX5 Putative short-chain alcohol dehydrogenase/3-hydroxyacyl-coa dehydrogenase 27 3 15 Female Se°°g?oasr§’ nrt';]‘zt:i?“tes Q

425  T1K2M1 Uncharacterized protein 170 1 1 Female Szl skl Q
biosynthesis

389  H2VGAS Uncharacterized protein 873 1 0 Male okl el Q
biosynthesis

423 TIFSL5 Uncharacterized protein 59 1 2 Male Sy il Q
biosynthesis

64 AOA023FI13 Putative mitochondrial associated endoribonuclease mar1 isochorismatase superfamily 23 3 22 Female Male General function prediction only R

79 AOA023FISO  Putative tpa exp: metallopeptidase 43 3 10 Female Male General function prediction only R

117 AOA023FKW4 Putative conserved secreted protein 11 2 24 Female Male General function prediction only R
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(a) (b, c) (kDa) (d)
122 AOAO23FLAS  Putative cysteine proteinase ixodes scapularis cysteine proteinase 48 5 12 Female Male General function prediction only R
143 AOAO023FMF5  Putative phosphatidylethanolamine-binding protein 1 (Fragment) 23 2 14 Female Male General function prediction only
237 AOA023FYN3 Putative carbonic anhydrase ixodes scapularis carbonic anhydrase 33 4 18 Female Male General function prediction only R
288 AOA023GP85 Putative conserved secreted protein 45 1 2 Female General function prediction only R
388 G7YI190 Membrane-associated guanylate kinase WW and PDZ domain-containing protein 3 82 1 2 Female General function prediction only R
408 L7MIBS Putative conserved plasma membrane protein (Fragment) 100 1 1 Female General function prediction only R
81 AOA023FIV8 Putative rap1a member of ras oncoprotein family 21 1 7 Male General function prediction only R
348 B7QIS7 S-formylglutathione hydrolase (EC 3.1.2.12) 31 1 2 Male General function prediction only R
351 B7QMY6 Arrestin domain-containing protein, putative 34 1 4 Male General function prediction only R
409 L7MIP6 Putative msx2-interacting protein (Fragment) 452 2 0 Male General function prediction only R
442 V5HVX4 Putative transporter add1 major facilitator superfamily (Fragment) 55 1 1 Male General function prediction only R
47 AOA023FHO01  Uncharacterized protein 16 6 47 Female Male General function prediction only R
419 R7TRJ8 Uncharacterized protein 64 1 4 Female General function prediction only R
512 GONYP7 Putative uncharacterized protein 72 1 2 Female General function prediction only R
251 AOA023G846 Uncharacterized protein 22 1 6 Male General function prediction only R
303 AOA087ZT44  Uncharacterized protein 368 1 0 Male General function prediction only R
399 L7M4F3 Uncharacterized protein 28 1 5 Male General function prediction only R
33 AOAO023FG79 Putative scp gapr-1 like: scp-like extracellular protein 23 9 55 Female Male Function unknown S
207 AOAO023FSHO Putative differentiation-related protein 49 3 10 Female Male Function unknown S
437 V5H7W4 Putative nucleoporin (Fragment) 227 1 1 Female Function unknown S
495 ABXKV9 Protein CBG14871 74 1 1 Female Function unknown S
431 T1L1EO Uncharacterized protein 138 1 Female Male Function unknown S
526 T1JTJ5 Uncharacterized protein 34 1 4 Female Function unknown S
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::.?rt‘i:r A:é::li:n Protein Name Thi;l)J\;cal 53';:{?; Co‘(';: )a ge Ge(r;()ier G(i&c;er KOG Class Cll(u(iﬁar
(a) (b, c) (kDa) (d)
535 u4uJcC1 Uncharacterized protein 7 1 8 Male Function unknown S
20 AOAO23FF67  Putative zinc-binding protein of the histidine triad hit family 14 2 17 Female Male Signal transduction mechanisms T
69 AOA023FIA5 Putative g protein 36 3 11 Female Male Signal transduction mechanisms T
127 AOAO23FLK6  Putative neural cell adhesion molecule 11 (Fragment) 171 13 10 Female Male Signal transduction mechanisms T
152 AOAO023FN19  Putative determination of adult lifespan 35 1 4 Female Male Signal transduction mechanisms T
212 AOAO023FTF5  Putative regulatory protein mip 11 4 53 Female Male Signal transduction mechanisms T
256 AOA023GF33 Putative ca2+/calmodulin-dependent protein 17 1 Female Male Signal transduction mechanisms T
273 AOA023GIU7  Carboxylic ester hydrolase (EC 3.1.1.-) (Fragment) 38 1 4 Female Signal transduction mechanisms T
298 AOA087UKS4  Tyrosine-protein phosphatase 10D (Fragment) 163 1 1 Female Signal transduction mechanisms T
317 A1KXD5 G protein coupled receptor 104 1 1 Female Signal transduction mechanisms T
484 AOA087UW97 Down syndrome cell adhesion molecule-like protein Dscam2 (Fragment) 112 1 1 Female Signal transduction mechanisms T
507 EOVI60 Alpha-actinin-2-associated lim protein/alp, putative 181 1 1 Female Signal transduction mechanisms T
516 JOXMM7 Speckle-type poz protein 42 1 1 Female Signal transduction mechanisms T
22 AOAO023FFH5  Putative calmodulin (Fragment) 17 1 7 Male Signal transduction mechanisms T
104 AOAO023FK97  Putative cytoskeletal protein adducin 74 1 2 Male Signal transduction mechanisms T
287 AOAO023GP74 Putative titin (Fragment) 389 1 0 Male Signal transduction mechanisms T
295 AOAO87TAQ5 Titin (Fragment) 279 1 0 Male Signal transduction mechanisms T
324 A9QQ35 Troponin C 18 1 10 Male Signal transduction mechanisms T
371 FAWZW8 Protogenin 131 1 1 Male Signal transduction mechanisms T
393 L7LXD1 Putative phospholipid binding protein 186 1 0 Male Signal transduction mechanisms T
434 T1PN36 RIH domain protein (Fragment) 559 1 0 Male Signal transduction mechanisms T
297 AOAO87UEG9 Uncharacterized protein (Fragment) 61 1 2 Female Male Signal transduction mechanisms T
314 AOAOD6LGP1  Uncharacterized protein 61 1 2 Female Male Signal transduction mechanisms T
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:;?rtlz:r A:é::lign Protein Name Thi;l)J\;cal 53';:{?; Co‘(';: )a ge Ge(r;()ier G?&c;er KOG Class Cll(u(i:ar
(a) (b, c) (kDa) (d)
429 T1LOG5 Uncharacterized protein 2.049 2 0 Female Male Signal transduction mechanisms T
483 AOA087U3H9  Uncharacterized protein (Fragment) 7 1 14 Female Signal transduction mechanisms T
486 AOAO90MNP8  Uncharacterized protein 181 1 1 Female Signal transduction mechanisms T
498 B3RQE7 Putative uncharacterized protein 133 1 1 Female Signal transduction mechanisms T
530 T1KFN2 Uncharacterized protein 75 1 1 Female Signal transduction mechanisms T
364 E9HEDO Putative uncharacterized protein 25 1 4 Male Signal transduction mechanisms T
402 L7M6N5 Uncharacterized protein 126 1 1 Male Signal transduction mechanisms T
420 R7U8KO Uncharacterized protein 216 1 0 Male Signal transduction mechanisms T

3 AOA023FC75 Annexin (Fragment) 40 8 25 Female Male Intracellular trafficking U
461 AOAO023F2WO0 Putative guanine nucleotide exchange factor efaé 109 1 1 Female Intracellular trafficking ]
464 AOAO023FF95  Putative nuclear transport factor-2 15 1 10 Female Intracellular trafficking U
65 AOA023FI28 Putative gtpase rab2 small g protein superfamily 23 2 14 Male Intracellular trafficking U
68 AOA023FI65 GTP-binding nuclear protein 25 1 5 Male Intracellular trafficking U
84 AOAO023FJ28  Putative vesicle trafficking protein sly1 sec1 family (Fragment) 39 1 3 Male Intracellular trafficking U
336 B7P9Z2 AP-2 complex subunit alpha-1, putative 96 1 1 Male Intracellular trafficking U
395 L7LYT9 Putative mucin-17 418 1 0 Male Intracellular trafficking U
446 V5IF18 Putative golgin subfamily protein a member 5 80 1 2 Male Intracellular trafficking U
432 T1L260 Uncharacterized protein 102 1 1 Female Intracellular trafficking U
435 V4AQV5 Uncharacterized protein (Fragment) 13 1 9 Male Intracellular trafficking U
186 AOA023FQB4 Eﬁéitri]\i/tep%ozmplement component 1 g subcomponent binding protein/mrna splicing factor sf2 29 1 4 Female Male Defense mechanisms Vv
254 AOA023GE23 Putative tick serpins 9 44 3 9 Female Defense mechanisms Vv
45 AOAO023FGW5 Galectin (Fragment) 29 2 7 Female Extracellular structures w
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(a) (b, c) (kDa) (d)
131 AOAO023FLX0  Putative conserved membrane protein (Fragment) 52 6 19 Female Male Nuclear structure Y
163 AOAO023FNR2 Putative conserved membrane protein (Fragment) 64 6 12 Female Male Nuclear structure Y
171 AOAO23FPF8  Putative glycine-rich secreted cement protein (Fragment) 48 8 30 Female Male Nuclear structure Y
120 AOAO23FL42  Putative conserved membrane protein (Fragment) 37 5 23 Male Nuclear structure Y
41 AOA023FGF9  Profilin 14 3 31 Female Male Cytoskeleton z
60 AOAO023FHMO Calponin 21 6 42 Female Male Cytoskeleton Z
66 AOA023FI34 Putative myosin alkali light chain protein 18 4 39 Female Male Cytoskeleton VA
80 AOAO023FITS FFL:EQ%Zn?)WOSIn regulatory light chain ixodes scapularis myosin regulatory light chain 20 1 14 Female Male Cytoskeleton z
102 AOAO023FK66  Putative beta tubulin 50 14 41 Female Male Cytoskeleton 4
114 AOA023FKT3  Putative tropomyosin tropomyosin 33 5 21 Female Male Cytoskeleton Z
149 AOA023FMJ4  Putative myosin class ii heavy chain (Fragment) 195 26 19 Female Male Cytoskeleton VA
176 AOA023FPQ2 Putative tpa exp: actin depolymerizing factor (Fragment) 21 ) 33 Female Male Cytoskeleton Z
265 AOA023GHG6 Putative tropomyosin tropomyosin 33 6 25 Female Male Cytoskeleton VA
279 AOA023GKX1 Putative alpha tubulin (Fragment) 54 9 25 Female Male Cytoskeleton Z
323 S5FY84 Actin 3 42 13 49 Female Male Cytoskeleton V4
334 B7P5D8 Paramyosin, putative (EC 1.3.1.74) 100 10 16 Female Male Cytoskeleton Z
381 G3MLM7 Putative uncharacterized protein 42 15 57 Female Male Cytoskeleton V4
391 J7LVN2 Paramyosin 102 24 34 Female Male Cytoskeleton Z
414 Q86RN8 Paramyosin 102 23 30 Female Male Cytoskeleton V4
444 V51001 Putative myosin class i heavy chain 255 9 5 Female Male Cytoskeleton VA
300 AOAO087UUE2 E3 ubiquitin-protein ligase LRSAM1 (Fragment) 79 1 1 Female Cytoskeleton 4
345 B7PYES Centrosome-associated protein CEP250, putative (EC 1.3.1.74) (EC 3.1.3.48) 303 1 1 Female Cytoskeleton z
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(a) (b, c) (kDa) (d)
404 L7M942 Putative beta-spectrin 279 4 2 Female Cytoskeleton 4
493 A7SMP8 Predicted protein (Fragment) 81 1 3 Female Cytoskeleton V4
15 AOAO023FET8 Putative dynein light chain Ic8-type 2b 10 2 20 Male Cytoskeleton VA
51 AOAO023FH57  Putative calponin (Fragment) 24 2 11 Male Cytoskeleton V4
58 AOA023FHI7  Putative myosin regulatory light chain ef-hand protein superfamily (Fragment) 20 2 12 Male Cytoskeleton VA
103 AOAO023FK91  Putative alpha tubulin (Fragment) 51 1 3 Male Cytoskeleton V4
257 AOA023GFW4 Putative ca2+-binding actin-bundling protein 103 1 1 Male Cytoskeleton VA
290 AOA034WYZ2 Actin-depolymerizing factor 1 17 3 22 Male Cytoskeleton Z
293 AOA087TO9W3  Myosin heavy chain, non-muscle (Fragment) 210 1 1 Male Cytoskeleton VA
309 AOAOB1PJKO  Tropomyosin (Fragment) 34 1 5 Male Cytoskeleton V4
321 A7UMCO Tropomysin 33 1 4 Male Cytoskeleton VA
355 D4HTS7 Beta actin-like 1 protein 42 9 30 Male Cytoskeleton Z
358 E2B796 Myosin heavy chain, muscle 257 5 3 Male Cytoskeleton VA
363 Q58NQ6 Beta-actin (Fragment) 14 3 40 Male Cytoskeleton Z
456 B5SUT6 Actin (Fragment) 23 3 18 Male Cytoskeleton VA
457 D9YST8 Actin (Fragment) 24 6 47 Male Cytoskeleton Z
469 AOA023FMG5 Putative actin-binding cytoskeleton protein filamin (Fragment) 121 1 1 Male Cytoskeleton VA
332 B4ND90 Uncharacterized protein 135 1 1 Male Cytoskeleton Z
356 EOVB58 Putative uncharacterized protein 161 1 1 Male Cytoskeleton V4
455 X1XDN9 Uncharacterized protein 459 1 0 Male Cytoskeleton VA

1 AOAO023FBW3 Putative secreted protein 13 2 19 Female Male No Hits
5 AOAO023FDO00  Putative glycine rich secreted protein (Fragment) 25 4 23 Female Male No Hits
6 AOAO023FD26 Putative lipocalin-2 1 25 8 35 Female Male No Hits
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7 AOAO023FD38 Putative secreted protein 27 3 12 Female Male No Hits
8 AOAO023FD56 Putative glycine-rich cell wall structural protein 36 11 34 Female Male No Hits
9 AOA023FDL5 Putative selenoprotein w 2a 9 1 22 Female Male No Hits
12 AOAO023FDY8 Putative secreted protein 13 1 10 Female Male No Hits
17 AOAO23FEZ3 Putative secreted protein (Fragment) 14 3 21 Female Male No Hits
19 AOAO23FF66  Putative glycine-rich secreted cement protein (Fragment) 78 17 31 Female Male No Hits
37 AOA023FGC6 Putative secreted protein 31 2 7 Female Male No Hits
39 AOAO023FGE2 Putative glycine-rich secreted cement protein (Fragment) 80 16 36 Female Male No Hits
54 AOA023FHA1  Putative intracellular cystatin 11 5 59 Female Male No Hits
82 AOAO23FIW3  Putative transglutaminase/protease-like proteinues (Fragment) 37 1 4 Female Male No Hits
136 AOAO023FM63  Putative glycine-rich cell wall structural protein 41 10 46 Female Male No Hits
164 AOAO023FNW1 Putative cathepsin c (Fragment) 23 1 8 Female Male No Hits
170 AOA023FPD9 Putative glycine-rich cell wall structural protein 1 (Fragment) 33 2 7 Female Male No Hits
177 AOAO023FPS8 Putative glycine-rich cell wall structural protein 1.8 (Fragment) 56 5 17 Female Male No Hits
181 AOAO023FQ63 Putative glycine-rich cell wall structural protein 1.8 54 5 17 Female Male No Hits
182 AOA023FQ78 Putative glycine-rich secreted protein 18 4 33 Female Male No Hits
190 AOAO023FQP1  Putative tick kunitz 88 22 2 11 Female Male No Hits
191 AOA023FQQ7 Putative tick til 11 11 1 Female Male No Hits
192 AOAO023FQSO0 Putative salivary gland-associated protein 20 1 4 Female Male No Hits
194 AOA023FQWS8 Putative secreted protein 23 7 37 Female Male No Hits
195 AOA023FQZ3 Putative secreted protein 23 1 5 Female Male No Hits
196 AOA023FR11  Putative tpa exp: secreted protein 25 4 20 Female Male No Hits
197 AOAO023FR61  Putative secreted protein 25 3 14 Female Male No Hits
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198 AOAO23FRF7  Putative glycine-rich cell wall structural protein 1 36 11 64 Female Male No Hits
208 AOAO023FSW2 Putative cystatin 13 2 21 Female Male No Hits
213 AOAO23FTZ8 Putative salivary gland-associated protein 20 1 6 Female Male No Hits
217 AOA023FUB8 Putative lipocalin-5 1 26 1 3 Female Male No Hits
218 AOAO23FUES9 Putative salivary protein 25 1 6 Female Male No Hits
222 AOAO023FUN5  Putative conserved membrane protein (Fragment) 36 6 34 Female Male No Hits
223 AOA023FUP5  Putative glycine-rich cell wall structural protein 1 37 13 75 Female Male No Hits
327 B0OX127 Phd finger protein 8 1 11 Female Male No Hits
482 AOA087U2J3  Retrovirus-related Pol polyprotein from transposon opus (Fragment) 171 1 1 Female Male No Hits
499 B7P2z6 (Cytosine-5)-methyltransferase 1, putative 77 1 2 Female Male No Hits
503 B7PIG7 Polyprotein of retroviral origin, putative (EC 2.7.7.49) (Fragment) 17 1 5 Female Male No Hits
168 AOAO023FP20 Putative endoplasmic reticulum protein 29 (Fragment) 32 2 9 Female No Hits
215 AOA023FU51  Putative sulfotransferase ixodes scapularis sulfotransferase (Fragment) 24 1 7 Female No Hits
304 AOA090LRQ2 Calycin-like domain and Calycin domain-containing protein (Uncharacterized protein) 42 1 2 Female No Hits
340 B7PLC7 Cuticular protein, putative 20 1 9 Female No Hits
463 AOAO23FE39 Putative secreted protein (Fragment) 16 1 9 Female No Hits
470 AOAO023FS52  Putative secreted protein 24 1 5 Female No Hits
473 AO0A023G2W2 Putative cuticular protein 18 1 4 Female No Hits
474 AOA023G5V0 Putative secreted protein 28 1 4 Female No Hits
475 AOA023G6S8 Putative secreted protein 23 1 3 Female No Hits
502 B7PG53 Secreted salivary gland peptide, putative (Fragment) 8 1 10 Female No Hits
185 AOA023FQA7 Putative cuticle protein (Fragment) 17 1 8 Male No Hits
188 AOAO023FQI4  Putative secreted glycine-rich protein (Fragment) 19 1 7 Male No Hits
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189 AOAO23FQL4 Putative secreted protein 94 22 2 11 Male No Hits
220 AOAO023FUI5  Putative glycine-rich cell wall structural protein 1 36 5 21 Male No Hits
232 AOAO023FW93  Putative glycine-rich secreted cement protein 28 4 22 Male No Hits
241 AOA023G034 Putative transglutaminase/protease-like proteinues 83 1 2 Male No Hits
247 AOA023G6P9  Putative atpase inhibitory factor 1 (Fragment) 12 1 10 Male No Hits
308 AOAOA9XG89 Mediator of RNA polymerase Il transcription subunit 13 (Fragment) 31 1 3 Male No Hits
326 BOWIJ8 Phosphatase 1 regulatory subunit 12b 55 1 2 Male No Hits
347 B7QGS6 CHH (PO-type) variant 1, putative 13 1 9 Male No Hits
361 E5D584 ATAQ protein 57 1 1 Male No Hits
394 L7LYQ9 Putative tick transposon 125 1 1 Male No Hits
438 V5HOX8 Putative animal peptidoglycan recognition protein 27 1 4 Male No Hits
487 AOAO90XEKS8 Putative myosin light chain kinase 40 1 2 Male No Hits
520 L7X8L1 Alpha-latrotoxin (Fragment) 24 1 4 Male No Hits
187 AOA023FQG5 Uncharacterized protein 37 11 60 Female Male No Hits
200 AOAO023FRH9  Uncharacterized protein 41 9 48 Female Male No Hits
206 AOAO023FS65 Uncharacterized protein (Fragment) 22 4 24 Female Male No Hits
430 T1L133 Uncharacterized protein 8 1 29 Female Male No Hits
477 AOAO87T6F8  Uncharacterized protein (Fragment) 42 1 3 Female Male No Hits
528 T1K3R6 Uncharacterized protein 52 1 2 Female Male No Hits
532 T1L6EO Uncharacterized protein 18 1 4 Female Male No Hits

4 AOAO023FCF7  Uncharacterized protein (Fragment) 13 1 11 Female No Hits
335 B7P5P4 Putative uncharacterized protein 68 1 Female No Hits
365 E9HK21 Putative uncharacterized protein 21 1 4 Female No Hits
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459 AOAO016TCR8 Uncharacterized protein 9 1 6 Female No Hits
478 AOAO87TNG4 Uncharacterized protein (Fragment) 36 1 3 Female No Hits
480 AOAO87TVE4  Uncharacterized protein (Fragment) 91 1 1 Female No Hits
481 AOAO087U1P9  Uncharacterized protein (Fragment) 183 1 1 Female No Hits
494 A8DZ49 Uncharacterized protein 8 1 7 Female No Hits
534 U1MEP1 Uncharacterized protein 18 1 3 Female No Hits
541 X1X222 Uncharacterized protein 170 1 1 Female No Hits
209 AOA023FSZ8 Uncharacterized protein 13 1 12 Male No Hits
330 B3MZL3 Uncharacterized protein 131 1 1 Male No Hits
372 F4X766 Putative uncharacterized protein 23 1 10 Male No Hits
379 G3MI66 Putative uncharacterized protein (Fragment) 33 2 7 Male No Hits
390 11EDGO Uncharacterized protein 48 1 3 Male No Hits
406 L7MCX4 Uncharacterized protein (Fragment) 9 1 8 Male No Hits
427 T1KRA3 Uncharacterized protein 132 1 1 Male No Hits
450 W4WMB3 Uncharacterized protein 10 1 11 Male No Hits
460  AOA016UGQ7 Uncharacterized protein 13 1 6 Male No Hits
536 V5H4C9 Uncharacterized protein 47 1 2 Male No Hits
540 X1WKX8 Uncharacterized protein 19 1 8 Male No Hits

(a) Identication numbers refer for this shootgun study.

(b) Accession number and protein identity are listed according to the Chelicerata and Metazoa database deposited in Uniprot.
(c) Proteins identified by at least 1 peptide with FDR < 1.
(

d) The letters KOG cluster represent their classes. In “no hits”, the protein identified is not aligned with any ortholog annotated in KOG.
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Anexo 2

Tabela 4: Proteinas identificadas em glandulas salivares de fémeas de carrapatos A. sculptum nao alimentados, caracterizados funcionalmente
pelo KOG (Anexo 2).

:rotein Protein_ ) Theorical Peptide Coverage KOG
umber Accession Protein Name MW Number (%) KOG Class Cluster
(@  (b,c) (kDa) (d)
349 B7QIT4 Pre-mRNA splicing factor Syf1, putative 100 1 1 RNA processing and modification A
14 AOAO023FEKO Putative grp-3 498 glycine rich family 35 1 3 RNA processing and modification A
21 AOAO023FF79 Putative hoi-polloi 14 2 19 RNA processing and modification A
110 AOA023FKM7  Putative polyc-binding hnrnp-k protein hrb57a/hnrnp 34 1 4 RNA processing and modification A
99 AOA023FK48 Putative rna-binding protein elav/hu rrm superfamily 34 1 3 RNA processing and modification A
34 AOAO023FGAQ  Putative small nuclear ribonucleoprotein sm d3 13 1 8 RNA processing and modification A
415 Q16ULO AAEL009878-PA 207 1 1 RNA processing and modification A
376 G3MGG7 ATP synthase subunit alpha (Fragment) 62 6 15 Energy production and conversion C
488 AOAOATWJIMYO  Fatty aldehyde dehydrogenase 62 1 2 Energy production and conversion C
277 AOAO023GKS1  Putative aldehyde dehydrogenase 53 1 2 Energy production and conversion C
398 L7M097 Putative formyltetrahydrofolate dehydrogenase 54 7 19 Energy production and conversion C
392 L7LWU5 Putative microtubule associated complex 28 1 5 Energy production and conversion C
447 VSIFY7 Putative mitochondrial adp/atp carrier 36 1 2 Energy production and conversion C
169 AOA023FP71 Putative mitochondrial f1f0-atp synthase subunit e 10 1 16 Energy production and conversion C
30 AOAO023FG16 Putative nadh:ubiquinone oxidoreductase ndufa2/b8 subunit 11 1 11 Energy production and conversion C
275 AO0A023GKI9 Putative nadh-ubiquinone oxidoreductase ndufs3/30 kDa subunit 31 1 5 Energy production and conversion C
115 AOA023FKT5 Putative ubiquinol cytochrome c reductase subunit qcr2 (Fragment) 37 3 12 Energy production and conversion C
401 L7M642 Putative zinc-binding oxidoreductase 36 1 4 Energy production and conversion C
134 AOAO023FM54  Succinyl-CoA ligase subunit beta (EC 6.2.1.-) 41 1 3 Energy production and conversion C
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Protein Protein Theorical Peptide Coverage KOG

Nu(r:)ber a:ﬁssion Protein Name ('ILII[\)IZ) Number (%) KOG Class CI;J:)ter
178 AOAO023FPW3  Uncharacterized protein (Fragment) 15 1 7 Energy production and conversion C
346 B7Q1F6 GOT2 aspartate aminotransferase, putative (EC 2.6.1.1) 44 1 4 Amino acid transport and metabolism E
96 AOA023FJZ1 Inosine-5'-monophosphate dehydrogenase (EC 1.1.1.205) 55 4 9 Nucleotide transport and metabolism F
271 AO0A023Gll4 Putative 5'-nucleotidase (Fragment) 36 1 3 Nucleotide transport and metabolism F
242 AO0A023G079 Putative aicar transformylase/imp cyclohydrolase/methylglyoxal synthase (Fragment) 69 1 2 Nucleotide transport and metabolism F
139 AOAO023FM85  Putative dihydroorotase (Fragment) 43 1 3 Nucleotide transport and metabolism F
145 AOAO023FMG7  Putative phosphoribosylamidoimidazole-succinocarboxamide synthase 46 2 9 Nucleotide transport and metabolism F
403 L7M8R8 Adenosylhomocysteinase (EC 3.3.1.1) 48 3 9 Coenzyme transport and metabolism H
441 V5HVI5 ﬁ;r:j);glrggg;s(cl):?:;yr;y;ﬁ)c)A hydrolase, mitochondrial (EC 3.1.2.4) (3-hydroxyisobutyryl-coenzyme A 38 1 3 Lipid transport and metabolism |
342 B7PQP7 Hydroxyacyl-CoA dehydrogenase, putative (EC 1.1.1.211) (Fragment) 80 1 1 Lipid transport and metabolism |
97 AOA023FJZ4 Putative 3-hydroxyacyl-coa dehydrogenase 34 1 4 Lipid transport and metabolism |
126 AOA023FLH9 Putative hydroxyacyl-coa dehydrogenase/enoyl-coa hydratase (Fragment) 46 1 4 Lipid transport and metabolism |
284 AOAO023GN38  Putative lysosomal & prostatic acid phosphatase 43 2 5 Lipid transport and metabolism |
292 AOA087SX23 Putative malonyl-CoA-acyl carrier protein transacylase, mitochondrial (Fragment) 44 1 3 Lipid transport and metabolism |
253 AOA023GDS5  Putative microtubule associated complex (Fragment) 117 1 1 Lipid transport and metabolism |
281 AOA023GMC7  Putative vitellogenin-1 (Fragment) 123 5 5 Lipid transport and metabolism |
238 AOA023FYX2 Putative vitellogenin-2 178 3 3 Lipid transport and metabolism |
538 V5HMG5 Putative vitellogenin-b (Fragment) 256 1 0 Lipid transport and metabolism |
44 AOAO023FGV4  40S ribosomal protein S12 14 1 11 Translation J
357 E1GEU2 40S ribosomal protein S16 16 1 8 Translation J
354 COW1L6 40S ribosomal protein S27 9 1 13 Translation J
294 AOA087TAB2 Eukaryotic initiation factor 4A-Il (Fragment) 48 1 4 Translation J



Protein Protein Theorical Peptide Coverage KOG

Nu(r:)ber a:ﬁssion Protein Name (IILII[\)IZ) Number (%) KOG Class CI;J:)ter
130 AOAO023FLU8 Eukaryotic translation initiation factor 3 subunit | (Fragment) 39 1 4 Translation J
465 AOAO023FFMO  Eukaryotic translation initiation factor 5A (elF-5A) 17 1 6 Translation J
38 AOA023FGE1 Putative ribosomal protein 131 15 1 7 Translation J
25 AOAO023FFK4 Putative ribosomal protein s18 18 1 8 Translation J
500 B7P5Y5 tRNA (Adenine-N(1)-)-methyltransferase non-catalytic subunit TRM6, putative (Fragment) 41 1 2 Translation J
513 G3MIP1 Putative uncharacterized protein (Fragment) 51 1 2 Translation J
476 AOAO087SW11  Hepatoma-derived growth factor-related protein 2 (Fragment) 56 1 1 Transcription K
501 B7P8J7 Transcription factor, putative (Fragment) 46 1 2 Transcription K
505 D6WDN7 Zinc finger protein 271-like Protein 51 1 2 Transcription K
360 E3N179 Putative uncharacterized protein 44 1 2 Transcription K
343 B7PTZ6 Pacman protein, putative 127 1 1 Replication, recombination and repair L
527 T1JYW1 Uncharacterized protein 83 1 1 bcif)'g']enesis wellizmlaEaenEep:
320 A7TZ83 1433 protein zetalike [Apis florea] (Tyrosine 3/tryptophan 5-monooxygenase activation protein) 28 3 11 Posttranslational modification (0]
299 AOAO087URS9  Alpha-(1,6)-fucosyltransferase (Fragment) 13 1 10 Posttranslational modification (6]
167 AOAO023FNY7  Peptidyl-prolyl cis-trans isomerase (PPlase) (EC 5.2.1.8) 28 1 6 Posttranslational modification (0]
46 AOAO023FGZ7  Proteasome subunit alpha type (EC 3.4.25.1) 30 1 4 Posttranslational modification (6]
509 E4W3Z1 Protein disulfide isomerase 3 (Fragment) 40 1 3 Posttranslational modification (0]
180 AOAO023FQ39  Protein disulfide-isomerase (EC 5.3.4.1) 57 1 2 Posttranslational modification (6]
184 AOA023FQA2  Putative 20s proteasome regulatory subunit beta type psmb2/pre1 (Fragment) 19 1 5 Posttranslational modification (0]
252 AOAO023GAP9  Putative alpha crystallins 23 2 10 Posttranslational modification (0]
16 AOA023FEV4 Putative heat shock protein 11 2 24 Posttranslational modification (0]
119 AOAO023FL38 Putative prohibitin 2 33 2 6 Posttranslational modification (0]
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Protein Protein Theorical Peptide Coverage KOG

Nu(r:)ber a:ﬁssion Protein Name ('ILII[\)IZ) Number (%) KOG Class CI;J:)ter
201 AOAO023FRKO  Putative salivary gland metalloprotease 58 3 6 Posttranslational modification (6]
138 AOAO023FM77  Putative serine carboxypeptidase lysosomal cathepsin a 54 1 2 Posttranslational modification O
514 G3MMS7 Putative uncharacterized protein 18 1 4 Posttranslational modification (0]
307 AOAOATCANS Catalase 58 1 3 [norgant fon  transport - and - p
451 WAXA87 Catalase (EC 1.11.1.6) 56 1 3 ';Z{gggl'lcs - few g EE
151 AOA023FMU5  Putative pIn02957 copper zinc superoxide dismutase (Fragment) 10 1 16 ::Z{ggg:izm ) R i P
353 C7SP07 Sodium/potassium ATPase alpha subunit (Fragment) 37 1 3 Imngigggfi(;m 20 Lelisfel Em P
452 WA4Y783 Uncharacterized protein 323 1 0 ';Z{gggl'lcs - few g EE
132 AOA023FLX5 Putative short-chain alcohol dehydrogenase/3-hydroxyacyl-coa dehydrogenase 27 3 15 Secondary metabolites biosynthesis Q
425 T1K2M1 Uncharacterized protein 170 1 1 Secondary metabolites biosynthesis Q
388 G7YI190 Membrane-associated guanylate kinase WW and PDZ domain-containing protein 3 82 1 2 General function prediction only R
408 L7MIB5 Putative conserved plasma membrane protein (Fragment) 100 1 1 General function prediction only R
288 AOA023GP85  Putative conserved secreted protein 45 1 2 General function prediction only R
512 GONYP7 Putative uncharacterized protein 72 1 2 General function prediction only R
419 R7TRJ8 Uncharacterized protein 64 1 4 General function prediction only R
495 ABXKV9 Protein CBG14871 74 1 1 Function unknown S
437 V5H7W4 Putative nucleoporin (Fragment) 227 1 1 Function unknown S
526 T1JTJ5 Uncharacterized protein 34 1 4 Function unknown S
507 EOVI60 Alpha-actinin-2-associated lim protein/alp, putative 181 1 1 Signal transduction mechanisms T
273 AO0A023GIU7 Carboxylic ester hydrolase (EC 3.1.1.-) (Fragment) 38 1 4 Signal transduction mechanisms T
484 AOA087UW97  Down syndrome cell adhesion molecule-like protein Dscam2 (Fragment) 112 1 1 Signal transduction mechanisms T
317 A1KXD5 G protein coupled receptor 104 1 1 Signal transduction mechanisms T



:rotein Protein_ ) Theorical Peptide Coverage KOG
umber Accession Protein Name MW Number (%) KOG Class Cluster
@ (b, c) (kDa) (d)
516 JOXMM7 Speckle-type poz protein 42 1 1 Signal transduction mechanisms T
298 AOAO087UKS4  Tyrosine-protein phosphatase 10D (Fragment) 163 1 1 Signal transduction mechanisms T
498 B3RQE7 Putative uncharacterized protein 133 1 1 Signal transduction mechanisms T
486 AOAO9OMNP8  Uncharacterized protein 181 1 1 Signal transduction mechanisms T
530 T1KFN2 Uncharacterized protein 75 1 1 Signal transduction mechanisms T
483 AOAO087U3H9  Uncharacterized protein (Fragment) 7 1 14 Signal transduction mechanisms T
461 AOAO023F2WO0  Putative guanine nucleotide exchange factor efa6 109 1 1 Intracellular trafficking U
464 AOA023FF95 Putative nuclear transport factor-2 15 1 10 Intracellular trafficking U
432 T1L260 Uncharacterized protein 102 1 1 Intracellular trafficking U
254 AOA023GE23 Putative tick serpins 9 44 3 9 Defense mechanisms V
45 AOA023FGW5  Galectin (Fragment) 29 2 7 Extracellular structures w
345 B7PYES Centrosome-associated protein CEP250, putative (EC 1.3.1.74) (EC 3.1.3.48) 303 1 1 Cytoskeleton Z
300 AOA087UUE2  E3 ubiquitin-protein ligase LRSAM1 (Fragment) 79 1 1 Cytoskeleton VA
493 A7SMP8 Predicted protein (Fragment) 81 1 3 Cytoskeleton Z
404 L7M942 Putative beta-spectrin 279 4 2 Cytoskeleton V4
304 AOA090LRQ2  Calycin-like domain and Calycin domain-containing protein (Uncharacterized protein) 42 1 2 No Hits
340 B7PLC7 Cuticular protein, putative 20 1 9 No Hits
473 AOA023G2W2  Putative cuticular protein 18 1 4 No Hits
168 AOA023FP20 Putative endoplasmic reticulum protein 29 (Fragment) 32 2 9 No Hits
470 AOA023FS52 Putative secreted protein 24 1 5 No Hits
474 AOA023G5V0  Putative secreted protein 28 1 4 No Hits
475 AOA023G6S8  Putative secreted protein 23 1 3 No Hits
463 AOAO023FE39 Putative secreted protein (Fragment) 16 1 9 No Hits
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:rotein Protein_ ) Theorical Peptide Coverage KOG
umber Accession Protein Name MW Number (%) KOG Class Cluster
@ (b, c) (kDa) (d)
215 AOA023FU51 Putative sulfotransferase ixodes scapularis sulfotransferase (Fragment) 24 1 7 No Hits
502 B7PG53 Secreted salivary gland peptide, putative (Fragment) 8 1 10 No Hits
335 B7P5P4 Putative uncharacterized protein 68 1 2 No Hits
365 E9HK21 Putative uncharacterized protein 21 1 4 No Hits
459 AOAO016TCR8  Uncharacterized protein 9 1 6 No Hits
494 A8DZ49 Uncharacterized protein 8 1 7 No Hits
534 U1MEP1 Uncharacterized protein 18 1 3 No Hits
541 X1X222 Uncharacterized protein 170 1 1 No Hits
4 AOAO023FCF7 Uncharacterized protein (Fragment) 13 1 11 No Hits
478 AOAO87TNG4  Uncharacterized protein (Fragment) 36 1 3 No Hits
480 AOA087TVE4 Uncharacterized protein (Fragment) 91 1 1 No Hits
481 AOA087U1P9 Uncharacterized protein (Fragment) 183 1 1 No Hits
(a) Identication numbers refer for this shootgun study.
(b) Accession number and protein identity are listed according to the Chelicerata and Metazoa database deposited in Uniprot.
(c) Proteins identified by at least 1 peptide with FDR < 1.
(

d) The letters KOG cluster represent their classes. In “no hits”, the protein identified is not aligned with any ortholog annotated in KOG




Anexo 3

Tabela 5: Proteinas identificadas em glandulas salivares de machos de carrapatos A. sculptum nao alimentados, caracterizados funcionalmente
pelo KOG (Anexo 3).

:rotein Protei_n ) Theorical Peptide Coverage KOG
umber  Accession Protein Name MwW Number (%) KOG Class Cluster
(a) (b, c) (kDa) (d)
28 AOA023FFY5  Putative small nuclear ribonucleoprotein f 9 1 14 RNA processing and modification A
101 AOAO023FK55  Putative heteroproteinous nuclear ribonucleoprotein at 27c 34 1 3 RNA processing and modification A
124 AOAO23FLE7 Putative apoptosis-promoting rna-binding protein tia-1/tiar rrm superfamily (Fragment) 35 1 4 RNA processing and modification A
291 AOA061QLHY9  Putative hnRMP 31 1 3 RNA processing and modification A
396 L7LZC8 Putative trna and rrna cytosine-c5-methylase nucleolar protein nol1/nop2 79 1 1 RNA processing and modification A
397 L7LZS2 Putative deah-box rna helicase 231 1 0 RNA processing and modification A
405 L7MBD6 Putative tick transposon (Fragment) 131 1 1 RNA processing and modification A
519 L7MD82 Putative tick transposon (Fragment) 121 1 1 RNA processing and modification A
373 GON5FO0 Putative uncharacterized protein 264 1 1 RNA processing and modification A
350 B7QLX5 Fetal alzheimer antigen, putative (EC 2.3.1.48) 267 1 0 Chromatin structure and dynamics B
370 F1SZA1 Histone H2B-like 14 2 18 Chromatin structure and dynamics B
412 L7MJL2 Putative zinc finger and btb domain-containing protein 17 (Fragment) 222 1 1 Chromatin structure and dynamics B
53 AOAO023FH84  Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial (EC 1.3.5.1) 32 1 4 Energy production and conversion C
55 AOAO023FHB9 Putative lipid particle 13 1 9 Energy production and conversion C
133 AOAO023FLY2  Putative prohibitins and stomatins of the pid superfamily 40 1 4 Energy production and conversion C
150 AOAO23FMLO Putative aldehyde dehydrogenase 53 1 2 Energy production and conversion C
193 AOA023FQU2 Putative cytochrome c ixodes scapularis cytochrome ¢ (Fragment) 14 2 19 Energy production and conversion C
203 AOAO23FRY9 Putative atp synthase subunit b 31 2 10 Energy production and conversion C
234 AOA023FWF1 Putative ubiquinol cytochrome ¢ reductase subunit gcr2 49 3 9 Energy production and conversion C
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Protein Protein Theorical Peptide Coverage KOG
Number Accession Protein Name Mw Nuﬁ\ber (%) 9 KOG Class Cluster
(a) (b, c) (kDa) (d)
236 AOAO023FWN3 Putative electron transfer flavoprotein alpha subunit 35 2 6 Energy production and conversion C
276 AOA023GKQ8 Putative aldehyde dehydrogenase (Fragment) 52 3 8 Energy production and conversion C
283 AOA023GMK2 Pyruvate dehydrogenase E1 component subunit alpha (EC 1.2.4.1) 44 1 3 Energy production and conversion C
322 A7XZJ2 Arginine kinase 40 1 3 Energy production and conversion C
331 B3S5R6 Aldehyde dehydrogenase 59 1 2 Energy production and conversion C
338 B7PFJ2 Isocitrate dehydrogenase [NADP] (EC 1.1.1.42) 46 1 3 Energy production and conversion C
440 V5HQ19 Citrate synthase (Fragment) 59 3 6 Energy production and conversion C
468 AOAO023FKNO  Cytochrome b-c1 complex subunit Rieske, mitochondrial (EC 1.10.2.2) 30 1 3 Energy production and conversion C
301 AOA087UX43  Uncharacterized protein (Fragment) 79 1 2 Energy production and conversion C
89 AOAO023FJG7 Putative leucine-rich acidic nuclear protein 30 1 3 Cell cycle control D
400 L7M506 Putative lamin 70 1 2 Cell cycle control D
329 B3LXL3 Uncharacterized protein 128 1 1 Cell cycle control D
94  AOAO23FJS2  Putative glycine c-acetyltransferase/2-amino-3-ketobutyrate-coa ligase 45 1 3 ﬁgtlggonsmaad transport  and ¢
231 AOA023FW59 Aspartate aminotransferase (EC 2.6.1.1) 46 1 3 ~ Amino ~acid  transport and g

metabolism
341  B7PM74 Secreted protein, putative (EC 2.4.1.228) (Fragment) 34 1 o ceeewlleils s EUERRNE sl
metabolism
375  G3MGB9 Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) (Fragment) 45 2 4 Sggg’;ﬁg;?te e s g
Carbohydrate transport and
529 T1KF71 UDP-glucuronosyltransferase (EC 2.4.1.17) 48 1 3 metabolism G
428 T1KZ51 Uncharacterized protein 106 1 1 Caligslyelaitewelpell sl
metabolism
453  WAYE44 Uncharacterized protein 43 1 3 Carbohydrate  transport  and
metabolism
259 AOA023GGX5 Putative s-adenosylcysteine hydrolase (Fragment) 28 3 13 Coenzyme transport and metabolism H
2 AOAO023FC72 Putative enoyl-coa isomerase (Fragment) 32 1 3 Lipid transport and metabolism |
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:rotein Protei_n ) Theorical Peptide Coverage KOG
umber  Accession Protein Name Mw Number (%) KOG Class Cluster
(a) (b, c) (kDa) (d)
121 AOAO23FL46  Putative short-chain acyl-coa dehydrogenase 45 1 3 Lipid transport and metabolism |
129 AOAO23FLT6  Putative vitellogenin-2 79 ) 5 Lipid transport and metabolism |
268 AOA023Gl46  Putative enoyl-coa hydratase 33 1 3 Lipid transport and metabolism |
286 AOA023GP33 Putative animal-type fatty acid synthase (Fragment) 86 1 1 Lipid transport and metabolism |
344 B7PWX1 Phospholipase A-2-activating protein, putative (EC 2.7.11.7) (Fragment) 87 1 1 Lipid transport and metabolism |
83 AOAO023FIY8  Putative 60s ribosomal protein 19 22 2 13 Translation J
93 AOAO023FJQ1  Putative translation elongation factor ef-1 gamma 49 1 2 Translation J
95 AOA023FJS7 Putative atp-dependent rna helicase 48 2 6 Translation J
296 AOAO087U9V3 Isoleucine--tRNA ligase, cytoplasmic (Fragment) 127 1 1 Translation J
362 E5T132 Putative ubiquitin family protein 12 4 39 Translation J
367 FOJA20 Truncated 40S ribosomal protein S7 (Fragment) 22 1 6 Translation J
418 Q6WCQ5 Ribosome biogenesis protein BOP1 homolog 85 1 1 Translation J
333 B7P1V6 Putative uncharacterized protein 178 1 0 Translation J
315 AOAOD8Y9K3 RNA polymerase Rpb3/Rpb11 dimerization domain protein 52 1 2 Transcription K
339 B7PJK2 Tho2 protein, putative 148 1 1 Transcription K
411 L7MJB2 Putative tef-1 (Fragment) 55 1 2 Transcription K
306 AOAO90XES53  Putative single-stranded dna-binding protein (Fragment) 11 1 10 Replication L
454 WBUZK1 Exonuclease 86 1 1 rRei‘z’i'iifa”O”' recombination and |
246  AOA023G500 Putative nidogen (Fragment) 124 1 1 gi‘;genesis BT E G2 M
18 AOAO23FF42  Peptidyl-prolyl cis-trans isomerase 13 1 8 Posttranslational modification (0]
48 AOA023FH05 Putative glutathione s-transferase ixodes scapularis glutathione s-transferase 25 2 10 Posttranslational modification (0]
78 AOAO23FIR2  Putative alpha crystallins 20 5 27 Posttranslational modification (0]
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:rotein Protei_n ) Theorical Peptide Coverage KOG
umber  Accession Protein Name Mw Number (%) KOG Class Cluster
(a) (b, c) (kDa) (d)
116 AOAO023FKU2  Putative stress-induced-phosphoprotein 1 (Fragment) 39 2 7 Posttranslational modification (6]
128 AOAO23FLR7 Putative heat shock 70 kDa protein 5 (Fragment) 65 7 15 Posttranslational modification (0]
142 AOAO023FMFQO Putative small heat shock protein ii 20 1 6 Posttranslational modification (6]
159 AOAO23FNE4 Putative atpase of the aaa+ class posttranslational modification (Fragment) 92 4 6 Posttranslational modification (0]
166 AOAO023FNY4 Proteasome subunit beta type (EC 3.4.25.1) (Fragment) 28 1 5 Posttranslational modification (6]
228 AOAO023FV42  Ubiquitin carboxyl-terminal hydrolase (EC 3.4.19.12) 26 1 6 Posttranslational modification (0]
239 AOAO023FZW2 Protein disulfide-isomerase (EC 5.3.4.1) 57 1 2 Posttranslational modification (6]
278 AOA023GKU4 Putative processing peptidase beta subunit ixodes scapularis processing peptidase beta subunit 54 1 2 Posttranslational modification O
319 A6NA14 Truncated peroxiredoxin (Fragment) 21 1 12 Posttranslational modification (6]
337 B7PEV0 Chaperonin subunit, putative 60 3 8 Posttranslational modification O
352 C5J3T0 Hsp90 83 2 3 Posttranslational modification (6]
407 L7MG42 Putative alkyl hydroperoxide reductase thiol specific antioxidant (Fragment) 28 3 14 Posttranslational modification (0]
410 L7MJ61 Putative heparan sulfate proteoglycan 2 (Fragment) 173 2 2 Posttranslational modification (6]
421 S5FWR8 Heat shock protein 60 62 3 8 Posttranslational modification (0]
433 T1PFK1 Proteasome subunit alpha type (EC 3.4.25.1) 30 1 4 Posttranslational modification O
436 V5H3Z4 zggt')‘l’lzgtlf;osaminy:;‘:ﬂ";gg:{'f)‘cmsami”y'”a”Sferase (EC 2.4.1-) (Protein-UDP g9 1 2 Posttranslational modification 0
449 W2TLS2 ATPase, AAA family 47 1 3 Posttranslational modification (0]
462 AOA023FDS5 Peptidyl-prolyl cis-trans isomerase (Fragment) 11 1 13 Posttranslational modification O
214 AOA023FU35 Uncharacterized protein 23 1 6 Posttranslational modification (0]
380 G3MK62 Putative uncharacterized protein 56 1 2 Posttranslational modification O
382 G3MLW3 Putative uncharacterized protein 35 1 5 Posttranslational modification (0]
43 AOA023FGU1  Superoxide dismutase [Cu-Zn] (EC 1.15.1.1) 16 3 gy DEHENG 030 WEhspRT aml g

metabolism
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:rotein Protei_n ) Theorical Peptide Coverage KOG
umber  Accession Protein Name Mw Number (%) KOG Class Cluster
(a) (b, c) (kDa) (d)
263  AOA023GHE3 Putative sodium/potassium-transporting atpase subunit beta 35 1 3 'mngzgsgl'l‘; - o UEGEp P
448 W2TKS5 Calcium-activated BK potassium channel alpha subunit 108 1 1 Imngtrgsglii(;m SIS pett P
389 H2VGA8 Uncharacterized protein 873 1 0 Secondary metabolites biosynthesis Q
423 T1FSL5 Uncharacterized protein 59 1 2 Secondary metabolites biosynthesis Q
81 AOAO23FIV8  Putative rap1a member of ras oncoprotein family 21 1 7 General function prediction only R
348 B7QIS7 S-formylglutathione hydrolase (EC 3.1.2.12) 31 1 2 General function prediction only R
351 B7QMY6 Arrestin domain-containing protein, putative 34 1 4 General function prediction only R
409 L7MIP6 Putative msx2-interacting protein (Fragment) 452 2 0 General function prediction only R
442 V5HVX4 Putative transporter add1 major facilitator superfamily (Fragment) 55 1 1 General function prediction only R
251 AOA023G846 Uncharacterized protein 22 1 6 General function prediction only R
303 AOA087ZT44  Uncharacterized protein 368 1 0 General function prediction only R
399 L7M4F3 Uncharacterized protein 28 1 5 General function prediction only R
535 u4uJc1 Uncharacterized protein 7 1 8 Function unknown S
22 AOAO023FFH5 Putative calmodulin (Fragment) 17 1 7 Signal transduction mechanisms T
104 AOA023FK97 Putative cytoskeletal protein adducin 74 1 2 Signal transduction mechanisms T
287 AOAO023GP74 Putative titin (Fragment) 389 1 0 Signal transduction mechanisms T
295 AOA087TAQS5  Titin (Fragment) 279 1 0 Signal transduction mechanisms T
324 A9QQ35 Troponin C 18 1 10 Signal transduction mechanisms T
371 FAWZW8 Protogenin 131 1 1 Signal transduction mechanisms T
393 L7LXD1 Putative phospholipid binding protein 186 1 0 Signal transduction mechanisms T
434 T1PN36 RIH domain protein (Fragment) 559 1 0 Signal transduction mechanisms T
364 E9HEDO Putative uncharacterized protein 25 1 4 Signal transduction mechanisms T

103



:rotein Protei_n ) Theorical Peptide Coverage KOG
umber  Accession Protein Name Mw Number (%) KOG Class Cluster
(a) (b, c) (kDa) (d)
402 L7M6N5 Uncharacterized protein 126 1 1 Signal transduction mechanisms T
420 R7U8KO0 Uncharacterized protein 216 1 0 Signal transduction mechanisms T
65 AOA023FI28 Putative gtpase rab2 small g protein superfamily 23 2 14 Intracellular trafficking U
68 AOAO23FI65  GTP-binding nuclear protein 25 1 5 Intracellular trafficking U
84 AOA023FJ28  Putative vesicle trafficking protein sly1 sec1 family (Fragment) 39 1 3 Intracellular trafficking U
336 B7P9Z2 AP-2 complex subunit alpha-1, putative 96 1 1 Intracellular trafficking U
395 L7LYT9 Putative mucin-17 418 1 0 Intracellular trafficking U
446 V5IF18 Putative golgin subfamily protein a member 5 80 1 2 Intracellular trafficking U
435 V4AQV5 Uncharacterized protein (Fragment) 13 1 9 Intracellular trafficking U
120 AOAO23FL42  Putative conserved membrane protein (Fragment) 37 5 23 Nuclear structure Y
15 AOAO023FET8 Putative dynein light chain Ic8-type 2b 10 2 20 Cytoskeleton z
51 AOAO023FH57  Putative calponin (Fragment) 24 2 11 Cytoskeleton z
58 AOAO023FHI7  Putative myosin regulatory light chain ef-hand protein superfamily (Fragment) 20 2 12 Cytoskeleton z
103 AOAO023FK91  Putative alpha tubulin (Fragment) 51 1 3 Cytoskeleton z
257 AOA023GFW4 Putative ca2+-binding actin-bundling protein 103 1 1 Cytoskeleton z
290 AOA034WYZ2 Actin-depolymerizing factor 1 17 3 22 Cytoskeleton z
293 AOA087TOW3 Myosin heavy chain, non-muscle (Fragment) 210 1 1 Cytoskeleton z
309 AOAOB1PJKO Tropomyosin (Fragment) 34 1 5 Cytoskeleton z
321 A7UMCO Tropomysin 33 1 4 Cytoskeleton z
355 D4HTS7 Beta actin-like 1 protein 42 9 30 Cytoskeleton z
356 EOVB58 Putative uncharacterized protein 161 1 1 Cytoskeleton 4
358 E2B796 Myosin heavy chain, muscle 257 5 3 Cytoskeleton z
363 Q58NQ6 Beta-actin (Fragment) 14 3 40 Cytoskeleton z
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:rotein Protei_n ) Theorical Peptide Coverage KOG
umber  Accession Protein Name Mw Number (%) KOG Class Cluster
(a) (b, c) (kDa) (d)
456 B5SUT6 Actin (Fragment) 23 3 18 Cytoskeleton z
457 D9YST8 Actin (Fragment) 24 6 47 Cytoskeleton 4
469 AOAO023FMG5 Putative actin-binding cytoskeleton protein filamin (Fragment) 121 1 1 Cytoskeleton 4
332 B4ND90 Uncharacterized protein 135 1 1 Cytoskeleton z
455 X1XDN9 Uncharacterized protein 459 1 0 Cytoskeleton 4
185 AOA023FQA7 Putative cuticle protein (Fragment) 17 1 8 No Hits
188 AOAO23FQI4  Putative secreted glycine-rich protein (Fragment) 19 1 7 No Hits
189 AOAO023FQL4 Putative secreted protein 94 22 2 11 No Hits
220 AOAO023FUI5  Putative glycine-rich cell wall structural protein 1 36 5 21 No Hits
232 AOA023FW93 Putative glycine-rich secreted cement protein 28 4 22 No Hits
241 AOA023G034 Putative transglutaminase/protease-like proteinues 83 1 2 No Hits
247 AOA023G6P9 Putative atpase inhibitory factor 1 (Fragment) 12 1 10 No Hits
308 AOAODA9XG89 Mediator of RNA polymerase Il transcription subunit 13 (Fragment) 31 1 3 No Hits
326 BOWIJ8 Phosphatase 1 regulatory subunit 12b 55 1 2 No Hits
347 B7QGS6 CHH (PO-type) variant 1, putative 13 1 9 No Hits
361 E5D584 ATAQ protein 57 1 1 No Hits
394 L7LYQ9 Putative tick transposon 125 1 1 No Hits
438 V5HOX8 Putative animal peptidoglycan recognition protein 27 1 4 No Hits
487  AOA090XEKS8 Putative myosin light chain kinase 40 1 2 No Hits
520 L7X8L1 Alpha-latrotoxin (Fragment) 24 1 4 No Hits
209 AOA023FSZ8 Uncharacterized protein 13 1 12 No Hits
330 B3MZL3 Uncharacterized protein 131 1 1 No Hits
372 F4X766 Putative uncharacterized protein 23 1 10 No Hits
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:rotein Protei_n ) Theorical Peptide Coverage KOG
umber  Accession Protein Name Mw Number (%) KOG Class Cluster
(a) (b, c) (kDa) (d)
379 G3MI66 Putative uncharacterized protein (Fragment) 33 2 7 No Hits
390 1MEDGO Uncharacterized protein 48 1 ) No Hits
406 L7MCX4 Uncharacterized protein (Fragment) 9 1 8 No Hits
427 T1KRA3 Uncharacterized protein 132 1 1 No Hits
450 W4WMB3 Uncharacterized protein 10 1 11 No Hits
460 AOA016UGQ7 Uncharacterized protein 13 1 6 No Hits
536 V5H4C9 Uncharacterized protein 47 1 2 No Hits
540 X1TWKX8 Uncharacterized protein 19 1 8 No Hits

(a) Identication numbers refer for this shootgun study.

(b) Accession number and protein identity are listed according to the Chelicerata and Metazoa database deposited in Uniprot.

(c) Proteins identified by at least 1 peptide with FDR < 1.

(d) The letters KOG cluster represent their classes. In “no hits”, the protein identified is not aligned with any ortholog annotated in KOG
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Anexo 4

Tabela 6: Proteinas identificadas em glandulas salivares de machos e fémeas de carrapatos A. sculptum preditas como de membrana (Anexo 4).

E:u?r:eb?r A:c;:;eslign Protein Name I\Tn"‘,s‘z"(';:; Ge('l‘:j'e’ G‘ime’ CLIL(Jg?ER pmﬂﬂ?ﬁe N-Glyc O-Glyc

(a) (b,c) (d) (e)

77 AOAO023FIQ0 Putative mitochondrial adp/atp carrier 35 Female  Male C 2,00

447 V5IFY7 Putative mitochondrial adp/atp carrier 36 Female 3,00 Yes
488 AOAOATWJIMYO  Fatty aldehyde dehydrogenase 62 Female C 1,00 Yes
55 AO0A023FHB9 Putative lipid particle 13 Male C 1,00

440 V5HQ19 Citrate synthase (Fragment) 59 Male C 1,00 Yes
153 AOA023FN20 Phosphoglycerate kinase (EC 2.7.2.3) 49 Female  Male G 1,00 Yes
479 AOAO87TRD9  Solute carrier family 45 member 4 (Fragment) 26 Female  Male G 1,00 Yes Yes
453 WA4YE44 Uncharacterized protein 43 Male G 8,00

315 AOAOD8Y9K3 RNA polymerase Rpb3/Rpb11 dimerization domain protein 52 Male K 1,00 Yes
527 T1JYWA1 Uncharacterized protein 83 Female M 7,00 Yes
410 L7MJ61 Putative heparan sulfate proteoglycan 2 (Fragment) 173 Male O 1,00 Yes
32 AOA023FG62 Putative sodium/potassium-transporting atpase subunit beta 35 Female  Male P 1,00

144 AOA023FMF6 Sodium/potassium-transporting ATPase subunit alpha (EC 3.6.3.-) 115 Female  Male P 8,00

263 AOAO023GHE3  Putative sodium/potassium-transporting atpase subunit beta 35 Male P 1,00

452 W4Y783 Uncharacterized protein 323 Female P 7,00

425 T1K2M1 Uncharacterized protein 170 Female Q 14,00 Yes
408 L7MIB5 Putative conserved plasma membrane protein (Fragment) 100 Female R 3,00 Yes
442 V5HVX4 Putative transporter add1 major facilitator superfamily (Fragment) 55 Male R 10,00

419 R7TRJ8 Uncharacterized protein 64 Female R 9,00

512 GONYP7 Putative uncharacterized protein 72 Female R 1,00 Yes
298 AOAO087UKS4  Tyrosine-protein phosphatase 10D (Fragment) 163 Female T 1,00 Yes
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Nomber  Accession Protein Name i L CLUSTER PredHelice N-Giyc O-Glyc
(a) (b,c) (d) (e)
317 A1KXD5 G protein coupled receptor 104 Female T 6,00 Yes
484 AOA087UW97  Down syndrome cell adhesion molecule-like protein Dscam2 (Fragment) 112 Female T 1,00 Yes
371 FAWZW8 Protogenin 131 Male T 1,00 Yes Yes
434 T1PN36 RIH domain protein (Fragment) 559 Male T 6,00
498 B3RQE7 Putative uncharacterized protein 133 Female T 1,00 Yes
420 R7U8KO0 Uncharacterized protein 216 Male T 1,00 Yes Yes
446 V5IF18 Putative golgin subfamily protein a member 5 80 Male U 1,00 Yes
131 AOAO023FLX0 Putative conserved membrane protein (Fragment) 52 Female  Male Y 6,00 Yes
163 AOA023FNR2 Putative conserved membrane protein (Fragment) 64 Female  Male Y 8,00 Yes
120 AOAO023FL42 Putative conserved membrane protein (Fragment) 37 Male Y 5,00
356 EOVB58 Putative uncharacterized protein 161 Male Z 1,00 Yes
222 AOA023FUN5 Putative conserved membrane protein (Fragment) 36 Female  Male No hit 4,00 Yes
430 T1L133 Uncharacterized protein 8 Female  Male No hit 2,00
528 T1K3R6 Uncharacterized protein 52 Female Male No hit 7,00
365 E9HK21 Putative uncharacterized protein 21 Female No hit 2,00 Yes
534 U1TMEP1 Uncharacterized protein 18 Female No hit 1,00

(a) Identication numbers refer for this shootgun study.

(b) Accession number and protein identity are listed according to the Chelicerata and Metazoa database deposited in Uniprot.

(c) Proteins identified by at least 1 peptide with FDR < 1.

(d) The letters KOG cluster represent their classes. In “No hit”, the protein identified is not aligned with any ortholog annotated in KOG.

(e) Number of predicted transmembrane helices.
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Anexo 5

Tabela 7: Proteinas identificadas em glandulas salivares detectadas apenas em machos e fémeas de carrapatos A. sculptum nao alimentados,

classificadas como secretadas putativas por via classica ou ndo classica. Nas colunas N-Glyc e O-Glyc trata-se da presenca predita de sitios de

glicosilagao nas proteinas (Anexo 5).

Protein Protei.n ) Theorical Gender Gender KOG .

Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc
(a) (b, c) (kDa) (d)
174 AOAO023FPJ7  Putative small ribonucleoprotein particle protein smg (Fragment) 8 Female Male A Yes Yes
272 AOAO023GIP7  Putative grp-3 498 glycine rich family 24 Female Male A Yes
14 AOAO023FEKO Putative grp-3 498 glycine rich family 35 Female A Yes Yes
21 AOAO023FF79  Putative hoi-polloi 14 Female A Yes Yes
56 AOA023FHH5 Histone H2A 13 Female Male B Yes Yes
210 AOAO023FT54 Histone H4 (Fragment) 12 Female Male B Yes Yes
368 FOJA43 Histone H3 15 Female Male B Yes Yes
524 R7T426 Histone H4 25 Female Male B Yes Yes
13 AOAO023FEB2 Citrate synthase 52 Female Male C Yes Yes
36 AOAO023FGCO Putative mitochondrial f1f0-atp synthase subunit g/atp20 11 Female Male C Yes
74 AOA023FIH9  Putative aldehyde dehydrogenase (Fragment) 32 Female Male C Yes Yes
87 AOAO023FJAQ0  Putative nadh:ubiquinone oxidoreductase ndufv2/24 kd subunit 28 Female Male C Yes Yes
105 AOAO023FKCO Malate dehydrogenase (EC 1.1.1.37) 35 Female Male C Yes Yes
135 AOA023FM60 Putative glycolate oxidase 44 Female Male C Yes Yes Yes Yes
141 AOAO023FM91  Putative aldehyde dehydrogenase (Fragment) 58 Female Male C Yes Yes Yes
165 AOAO023FNX0 Putative nadh:ubiquinone oxidoreductase ndufs8/23 kDa subunit 23 Female Male C Yes Yes
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Table 7 (Continued)

Protein Protei.n ) Theorical Gender Gender KOG _
Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc

(a) (b, c) (kDa) (d)

202 AOAO023FRK5 Putative atp synthase h+ transporting mitochondrial f1 complex delta subunit (Fragment) 19 Female Male C Yes

221 AOAO023FUK2 Putative glycolate oxidase (Fragment) 32 Female Male C Yes Yes Yes Yes
249 AOA023G7L4 Malate dehydrogenase (EC 1.1.1.37) (Fragment) 42 Female Male C Yes Yes
266 AOA023GHQ7 Putative nadh dehydrogenase 14 Female Male C Yes Yes
328 B2D2D5 Cytochrome c oxidase subunit Va (Fragment) 17 Female Male C Yes

30 AOA023FG16 Putative nadh:ubiquinone oxidoreductase ndufa2/b8 subunit 11 Female C Yes

169 AOAO023FP71  Putative mitochondrial f1f0-atp synthase subunit e 10 Female C Yes Yes
275 AOA023GKI9  Putative nadh-ubiquinone oxidoreductase ndufs3/30 kDa subunit 31 Female C Yes Yes
53 AOAO023FH84  Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial (EC 1.3.5.1) 32 Male C Yes Yes
133 AOAO023FLY2  Putative prohibitins and stomatins of the pid superfamily 40 Male C Yes Yes
203 AOA023FRY9 Putative atp synthase subunit b 31 Male C Yes Yes
276 AOA023GKQ8 Putative aldehyde dehydrogenase (Fragment) 52 Male C Yes

331 B3S5R6 Aldehyde dehydrogenase 59 Male C Yes Yes
383 G3MPB4 Putative uncharacterized protein 61 Female Male C Yes Yes Yes
178 AOAO023FPW3 Uncharacterized protein (Fragment) 15 Female C Yes Yes
94 AOA023FJS2  Putative glycine c-acetyltransferase/2-amino-3-ketobutyrate-coa ligase 45 Male E Yes Yes
139 AOAO023FM85 Putative dihydroorotase (Fragment) 43 Female F Yes Yes
86 AOA023FJ79  Triosephosphate isomerase (EC 5.3.1.1) 27 Female Male G Yes

227 AOA023FUWY9 Putative alpha-d-galactosidase melibiase 60 Female Male G Yes Yes Yes
375 G3MGB9 Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) (Fragment) 45 Male G Yes Yes
428 T1KZ51 Uncharacterized protein 106 Male G Yes Yes Yes
73 AOAO023FIF5  Putative enoyl-coa hydratase 31 Female Male | Yes Yes
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Table 7 (Continued)

Protein Protei.n ) Theorical Gender Gender KOG _
Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc
(a) (b, c) (kDa) (d)
123 AOAO23FLB7 2—E§gl;gl);yéz())butyryl-CoA hydrolase, mitochondrial (EC 3.1.2.4) (3-hydroxyisobutyryl-coenzyme 44 Female Male | Yes Yes
147 AOAO023FMI5  Putative vitellogenin-2 (Fragment) 95 Female Male | Yes S Yes Yes Yes
205 AOAO023FS61  Putative vitellogenin-2 (Fragment) 177 Female Male | Yes S Yes Yes
226 AOA023FUV2 Putative vitellogenin-2 177 Female Male | Yes S Yes Yes Yes
316 AOMVX0 Heme lipoprotein 177 Female Male | Yes S Yes Yes Yes
416 Q19V51 Hemelipoglycoprotein 178 Female Male | Yes S Yes Yes Yes
97 AOA023FJZ4  Putative 3-hydroxyacyl-coa dehydrogenase 34 Female | Yes Yes
238 AOA023FYX2 Putative vitellogenin-2 178 Female | Yes S Yes Yes
253 AOA023GDS5 Putative microtubule associated complex (Fragment) 117 Female | Yes S Yes Yes
284 AOAO023GN38 Putative lysosomal & prostatic acid phosphatase 43 Female | Yes Yes Yes Yes
292 AOA087SX23  Putative malonyl-CoA-acyl carrier protein transacylase, mitochondrial (Fragment) 44 Female | Yes Yes
441 V5HV95 i—%g:gl);yslz?tzg?;rgy;(ggg hydrolase, mitochondrial (EC 3.1.2.4) (3-hydroxyisobutyryl-coenzyme 38 Female | Yes Yes
2 AOAO023FC72 Putative enoyl-coa isomerase (Fragment) 32 Male | Yes S Yes Yes Yes
121 AOA023FL46  Putative short-chain acyl-coa dehydrogenase 45 Male | Yes Yes
129 AOAO23FLT6  Putative vitellogenin-2 79 Male | Yes S Yes Yes Yes
268 AOA023Gl46  Putative enoyl-coa hydratase 33 Male | Yes Yes
385 G3MR88 Putative uncharacterized protein 46 Female Male | Yes Yes
26 AOA023FFU4 Putative 40s ribosomal protein s2 18 Female Male J Yes Yes
49 AOA023FH17  Putative 40s ribosomal protein s16 17 Female Male J Yes
52 AOAO023FH77  40S ribosomal protein S21 9 Female Male J Yes Yes
289 AOA034WU61 40S ribosomal protein S28 (Fragment) 12 Female Male J Yes Yes
44 AOAO023FGV4 40S ribosomal protein S12 14 Female J Yes Yes
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Table 7 (Continued)

Protein Protei.n ) Theorical Gender Gender KOG _
Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc

(a) (b, c) (kDa) (d)

354 COW1L6 40S ribosomal protein S27 9 Female J Yes Yes
357 E1GEU2 40S ribosomal protein S16 16 Female J Yes Yes
362 E5T132 Putative ubiquitin family protein 12 Male J Yes Yes
367 FOJA20 Truncated 40S ribosomal protein S7 (Fragment) 22 Male J Yes Yes
377 G3MHT8 Putative uncharacterized protein (Fragment) 24 Female Male J Yes Yes
384 G3MR86 Putative uncharacterized protein 22 Female Male J Yes Yes
501 B7P8J7 Transcription factor, putative (Fragment) 46 Female K Yes Yes
426 T1KLCO Uncharacterized protein 35 Female Male K Yes Yes
306 AOAO90XES3  Putative single-stranded dna-binding protein (Fragment) 11 Male L Yes Yes
246 AOA023G500 Putative nidogen (Fragment) 124 Male M Yes Yes
10 AOA023FDS6 Thioredoxin 12 Female Male o} Yes

27 AOA023FFW7 Putative alkyl hydroperoxide reductase thiol specific antioxidant 26 Female Male (0] Yes Yes
35 AOAO023FGB2 Putative alpha crystallins (Fragment) 21 Female Male (0] Yes

59 AOA023FHI8  Putative alpha crystallins 20 Female Male (0] Yes Yes
140 AOAO023FM86 Putative tick metalloprotease 1 (Fragment) 58 Female Male (0] Yes Yes Yes
161 AOAO023FNG9 Protein disulfide-isomerase (EC 5.3.4.1) 57 Female Male (0] Yes Yes
175 AOAO023FPLO  Protein disulfide-isomerase (EC 5.3.4.1) 55 Female Male (0] Yes

219 AOA023FUI3  Putative alkyl hydroperoxide reductase thiol specific antioxidant (Fragment) 29 Female Male (@) Yes Yes Yes
224 AOAO023FUS3 Putative serine carboxypeptidase cpvl 57 Female Male (0] Yes Yes Yes
225 AOA023FUS8 Putative tick metalloprotease 1 58 Female Male (@) Yes Yes Yes
243 AOA023G2B2 Putative tick metalloprotease 1 58 Female Male (0] Yes Yes Yes
245 AOA023G4V0 Putative heat shock protein 21 Female Male (0] Yes
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Table 7 (Continued)

Protein Protei_n ) Theorical Gender Gender KOG _

Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc
(a) (b, c) (kDa) (d)
119 AOA023FL38 Putative prohibitin 2 33 Female (0] Yes Yes
138 AOAO023FM77 Putative serine carboxypeptidase lysosomal cathepsin a 54 Female (0] Yes Yes Yes Yes
167 AOAO023FNY7 Peptidyl-prolyl cis-trans isomerase (PPlase) (EC 5.2.1.8) 28 Female (0] Yes
180 AOA023FQ39 Protein disulfide-isomerase (EC 5.3.4.1) 57 Female (@) Yes Yes
201 AOA023FRKO Putative salivary gland metalloprotease 58 Female (0] Yes Yes Yes
252 AOAO023GAP9 Putative alpha crystallins 23 Female (0] Yes
18 AOA023FF42  Peptidyl-prolyl cis-trans isomerase 13 Male (0] Yes
48 AOA023FH05 Putative glutathione s-transferase ixodes scapularis glutathione s-transferase 25 Male (@) Yes
78 AOA023FIR2  Putative alpha crystallins 20 Male (0] Yes
128 AOA023FLR7 Putative heat shock 70 kDa protein 5 (Fragment) 65 Male (@) Yes Yes
142 AOA023FMFO0 Putative small heat shock protein ii 20 Male (0] Yes
228  AO0A023FV42  Ubiquitin carboxyl-terminal hydrolase (EC 3.4.19.12) 26 Male o Yes
239 AOAO023FZW2 Protein disulfide-isomerase (EC 5.3.4.1) 57 Male (0] Yes
433 T1PFK1 Proteasome subunit alpha type (EC 3.4.25.1) 30 Male (0] Yes Yes
436 V5H3Z4 zgé);)rjlzr;tlgj;osamilr\]l};ﬁ\;::;);lfge?;a;c:et;)saminyItransferase (EC 2.4.1.-) (Protein-UDP 69 Male o Yes
449 W2TLS2 ATPase, AAA family 47 Male (0] Yes Yes
374 G3MF27 Putative uncharacterized protein 73 Female Male (@) Yes Yes
514 G3MMS7 Putative uncharacterized protein 18 Female (0] Yes Yes
214 AOAO023FU35 Uncharacterized protein 23 Male (0] Yes Yes Yes Yes
382 G3MLW3 Putative uncharacterized protein 35 Male (0] Yes Yes
67 AOAO23FI64  Superoxide dismutase (EC 1.15.1.1) 24 Female Male P Yes
151 AOA023FMUS5S  Putative pln02957 copper zinc superoxide dismutase (Fragment) 10 Female P Yes
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Table 7 (Continued)

Protein Protei.n ) Theorical Gender Gender KOG _
Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc

(a) (b, c) (kDa) (d)
132 AOA023FLX5 Putative short-chain alcohol dehydrogenase/3-hydroxyacyl-coa dehydrogenase 27 Female Q Yes Yes
143 AOAO023FMF5 Putative phosphatidylethanolamine-binding protein 1 (Fragment) 23 Female Male Yes Yes
288 AOA023GP85 Putative conserved secreted protein 45 Female R Yes Yes
348 B7QIS7 S-formylglutathione hydrolase (EC 3.1.2.12) 31 Male R Yes Yes
251 AOA023G846  Uncharacterized protein 22 Male R Yes Yes
33 AOA023FG79 Putative scp gapr-1 like: scp-like extracellular protein 23 Female Male S Yes Yes
207 AOA023FSHO Putative differentiation-related protein 49 Female Male S Yes Yes
535 u4uJcC1 Uncharacterized protein 7 Male S Yes Yes
152 AOA023FN19  Putative determination of adult lifespan 35 Female Male T Yes Yes Yes
212 AOAO23FTF5  Putative regulatory protein mip 11 Female Male T Yes
273 AOA023GIU7  Carboxylic ester hydrolase (EC 3.1.1.-) (Fragment) 38 Female T Yes Yes
297 AOAO87UEG9 Uncharacterized protein (Fragment) 61 Female Male T Yes Yes Yes Yes
314 AOAOD6LGP1 Uncharacterized protein 61 Female Male T Yes Yes
483 AOA087U3H9  Uncharacterized protein (Fragment) 7 Female T Yes Yes
22 AOAO023FFH5  Putative calmodulin (Fragment) 17 Male T Yes

3 AOA023FC75 Annexin (Fragment) 40 Female Male U Yes Yes Yes
186 AOAO23FQB4 z’lzjéitri]\i/tepg;)mplement component 1 q subcomponent binding protein/mrna splicing factor sf2 29 Female Male vV Yes Yes
254 AOAO023GE23 Putative tick serpins 9 44 Female \% Yes Yes Yes
41 AOAO023FGF9  Profilin 14 Female Male 4 Yes

60 AOA023FHMO Calponin 21 Female Male Zz Yes

80 AOA023FITS FFurgagtlr\T/]Zn;?yosm regulatory light chain ixodes scapularis myosin regulatory light chain 20 Female Male 7 Yes Yes
493 A7SMP8 Predicted protein (Fragment) 81 Female z Yes Yes
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Table 7 (Continued)

Protein Protei.n ) Theorical Gender Gender KOG _
Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc
(a) (b, c) (kDa) (d)
58 AOAO023FHI7  Putative myosin regulatory light chain ef-hand protein superfamily (Fragment) 20 Male V4 Yes Yes
1 AOAO023FBW3 Putative secreted protein 13 Female Male No Hit Yes S Yes
5 AOAO023FDO00 Putative glycine rich secreted protein (Fragment) 25 Female Male No Hit Yes S
6 AOAO023FD26 Putative lipocalin-2 1 25 Female Male No Hit Yes S Yes Yes Yes
7 AOA023FD38 Putative secreted protein 27 Female Male No Hit Yes S Yes Yes Yes
8 AOA023FD56 Putative glycine-rich cell wall structural protein 36 Female Male No Hit Yes S Yes
9 AOAO023FDL5 Putative selenoprotein w 2a 9 Female Male No Hit Yes Yes
12 AOAO023FDY8 Putative secreted protein 13 Female Male No Hit Yes S Yes Yes
17 AOAO23FEZ3 Putative secreted protein (Fragment) 14 Female Male No Hit Yes Yes
37 AOAO023FGC6 Putative secreted protein 31 Female Male No Hit Yes S Yes Yes Yes
82 AOAO23FIW3  Putative transglutaminase/protease-like proteinues (Fragment) 37 Female Male No Hit Yes Yes
136 AOAO023FM63  Putative glycine-rich cell wall structural protein 41 Female Male No Hit Yes S Yes Yes
164 AOAO023FNW1 Putative cathepsin ¢ (Fragment) 23 Female Male No Hit Yes S Yes Yes
177 AOA023FPS8 Putative glycine-rich cell wall structural protein 1.8 (Fragment) 56 Female Male No Hit Yes S Yes
181 AOA023FQ63  Putative glycine-rich cell wall structural protein 1.8 54 Female Male No Hit Yes S
182 AOAO023FQ78 Putative glycine-rich secreted protein 18 Female Male No Hit Yes S Yes
190 AOA023FQP1 Putative tick kunitz 88 22 Female Male No Hit Yes S Yes Yes
191 AOA023FQQ7 Putative tick til 11 11 Female Male No Hit Yes S Yes Yes Yes
194 AOA023FQWS8 Putative secreted protein 23 Female Male No Hit Yes S Yes Yes
195 AOA023FQZ3 Putative secreted protein 23 Female Male No Hit Yes S Yes Yes Yes
196 AOA023FR11  Putative tpa exp: secreted protein 25 Female Male No Hit Yes S Yes Yes Yes
197 AOAO023FR61  Putative secreted protein 25 Female Male No Hit Yes S Yes Yes Yes
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Table 7 (Continued)

Protein Protei.n ) Theorical Gender Gender KOG _

Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc
(a) (b, c) (kDa) (d)
198 AOAO23FRF7 Putative glycine-rich cell wall structural protein 1 36 Female Male No Hit Yes S Yes
208 AOAO023FSW2 Putative cystatin 13 Female Male No Hit Yes S Yes Yes
217 AOA023FUB8 Putative lipocalin-5 1 26 Female Male No Hit Yes S Yes Yes Yes
218 AOAO023FUES9 Putative salivary protein 25 Female Male No Hit Yes S Yes
223 AOA023FUP5 Putative glycine-rich cell wall structural protein 1 37 Female Male No Hit Yes S Yes
168 AOAO023FP20 Putative endoplasmic reticulum protein 29 (Fragment) 32 Female No Hit Yes Yes
215 AOAO023FU51  Putative sulfotransferase ixodes scapularis sulfotransferase (Fragment) 24 Female No Hit Yes S Yes Yes Yes
304 AOAO90LRQ2 Calycin-like domain and Calycin domain-containing protein (Uncharacterized protein) 42 Female No Hit Yes S Yes Yes
463 AOAO23FE39 Putative secreted protein (Fragment) 16 Female No Hit Yes S Yes Yes
470 AOAO23FS52 Putative secreted protein 24 Female No Hit Yes S Yes Yes Yes
473 AOA023G2W2 Putative cuticular protein 18 Female No Hit Yes S Yes Yes
474 AOA023G5V0 Putative secreted protein 28 Female No Hit Yes S Yes Yes Yes
475 AOA023G6S8 Putative secreted protein 23 Female No Hit Yes S Yes Yes Yes
502 B7PG53 Secreted salivary gland peptide, putative (Fragment) 8 Female No Hit Yes S Yes
185 AOA023FQA7 Putative cuticle protein (Fragment) 17 Male No Hit Yes S Yes Yes
189 AOAO023FQL4 Putative secreted protein 94 22 Male No Hit Yes S Yes Yes Yes
220 AOA023FUI5  Putative glycine-rich cell wall structural protein 1 36 Male No Hit Yes S Yes
232 AOAO023FW93 Putative glycine-rich secreted cement protein 28 Male No Hit Yes S
347 B7QGS6 CHH (PO-type) variant 1, putative 13 Male No Hit Yes Yes Yes
361 E5D584 ATAQ protein 57 Male No Hit Yes S Yes Yes Yes
394 L7LYQ9 Putative tick transposon 125 Male No Hit Yes Yes
438 V5H9X8 Putative animal peptidoglycan recognition protein 27 Male No Hit Yes S Yes Yes Yes
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Table 7 (Continued)

Protein Protei.n ) Theorical Gender Gender KOG _

Number Accession Protein Name Mw (F) M) Cluster SignalP TargetP SecretomeP N-Glyc O-Glyc
(a) (b, c) (kDa) (d)
487 AOAO90XEK8 Putative myosin light chain kinase 40 Male No Hit Yes S Yes Yes Yes
520 L7X8L1 Alpha-latrotoxin (Fragment) 24 Male No Hit Yes Yes
200 AOAO023FRH9 Uncharacterized protein 41 Female Male No Hit Yes S Yes Yes
206 AOAO023FS65 Uncharacterized protein (Fragment) 22 Female Male No Hit Yes S Yes Yes
477 AOAO87T6F8  Uncharacterized protein (Fragment) 42 Female Male No Hit Yes Yes

4 AOA023FCF7  Uncharacterized protein (Fragment) 13 Female No Hit Yes

459 AOA016TCR8 Uncharacterized protein 9 Female No Hit Yes Yes
209 AOAO023FSZ8 Uncharacterized protein 13 Male No Hit Yes S Yes
330 B3MZL3 Uncharacterized protein 131 Male No Hit Yes S Yes Yes
372 F4X766 Putative uncharacterized protein 23 Male No Hit Yes Yes
379 G3MI66 Putative uncharacterized protein (Fragment) 33 Male No Hit Yes S Yes Yes Yes
406 L7MCX4 Uncharacterized protein (Fragment) 9 Male No Hit Yes Yes
450 W4WMB3 Uncharacterized protein 10 Male No Hit Yes Yes
460 AOA016UGQ7 Uncharacterized protein 13 Male No Hit Yes
536 V5H4C9 Uncharacterized protein 47 Male No Hit Yes Yes
540 X1WKX8 Uncharacterized protein 19 Male No Hit Yes Yes

(a) Identication numbers refer for this shootgun study.

(b) Accession number and protein identity are listed according to the Chelicerata and Metazoa database deposited in Uniprot.

(c) Proteins identified by at least 1 peptide with FDR < 1.

(d) The letters KOG cluster represent their classes. In “No hit”, the protein identified is not aligned with any ortholog annotated in KOG.
(*) Secretome predicted classical pathway.

(**) Secretome predicted non-classical pathway.
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Anexo 6

Tabela 8: Proteinas identificadas em glandulas salivares de machos e fémeas de carrapatos A. sculptum classificadas funcionalmente como

“Putative Secreted Proteins” e “Putative Housekeeping Proteins” (Anexo 6).

Protein Name

PUTATIVE SECRETED PROTEINS (77)
GLYCINE RICH FAMILY (26)

Putative grp-3 321 glycine rich family (Fragment)

Putative grp-3 498 glycine rich family

Putative grp-3 498 glycine rich family

Uncharacterized protein (Fragment)

Putative glycine-rich secreted cement protein (Fragment)
Putative glycine rich secreted protein (Fragment)

Putative glycine-rich cell wall structural protein

Putative glycine-rich secreted cement protein (Fragment)
Putative glycine-rich secreted cement protein (Fragment)
Putative glycine-rich cell wall structural protein

Putative glycine-rich cell wall structural protein 1 (Fragment)
Putative glycine-rich cell wall structural protein 1.8 (Fragment)
Putative glycine-rich cell wall structural protein 1.8

Putative glycine-rich secreted protein

Putative glycine-rich cell wall structural protein 1

Protein
Number

(a)

118
272
14
183
171

19

39
136
170
177
181
182
198

Protein
Accession
(b,c)

AOA023FKZ2
AOA023GIP7

AOA023FEKO
AOA023FQ85
AOA023FPF8
AOA023FD00
AOA023FD56
AOA023FF66

AOA023FGE2
AOA023FM63
AOA023FPD9
AOA023FPS8
AOA023FQ63
AOA023FQ78
AOA023FRF7

Theorical
MW (kDa)

31
24
35
144
48
25
36
78
80
41
33
56
54
18
36

Coverage
(%)

13
34

23
30
23
34
31
36
46

17
17
33
64

Gender

(F)

Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female

Female

Gender

(M)

Male
Male

Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

KOG

CLUSTER

(d)

 >» > >r

No hit
No Hit
No hit
No hit
No Hit
No hit
No hit
No hit
No hit
No hit
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)

Putative glycine-rich cell wall structural protein 1 223 AOA023FUP5 37 75 Female Male No hit
Putative cuticular protein 473 AOA023G2W2 18 4 Female No hit
Putative cuticle protein (Fragment) 185 AOA023FQA7 17 8 Male No hit
Putative secreted glycine-rich protein (Fragment) 188 AOA023FQl4 19 7 Male No hit
Putative glycine-rich cell wall structural protein 1 220 AOA023FUI5 36 21 Male No hit
Putative glycine-rich secreted cement protein 232 AOA023FW93 28 22 Male No hit
Uncharacterized protein 187 AOA023FQG5 37 60 Female Male No Hit
Uncharacterized protein 200 AOA023FRH9 41 48 Female Male No Hit
Uncharacterized protein (Fragment) 206 AOA023FS65 22 24 Female Male No hit
Uncharacterized protein 209 AOA023FSZ8 13 12 Male No hit
Putative uncharacterized protein (Fragment) 379 G3MI66 33 7 Male No Hit
UNKNOWN SECRETED PROTEINS (13)

Putative secreted protein 1 AOA023FBW3 13 19 Female Male No hit
Putative secreted protein 7 AOA023FD38 27 12 Female Male No hit
Putative secreted protein 12 AOA023FDY8 13 10 Female Male No hit
Putative secreted protein (Fragment) 17 AOA023FEZ3 14 21 Female Male No hit
Putative secreted protein 37 AOA023FGC6 31 7 Female Male No hit
Putative secreted protein 195 AOA023FQZ3 23 5 Female Male No hit
Putative secreted protein 197 AOA023FR61 25 14 Female Male No hit
Putative secreted protein (Fragment) 463 AOA023FE39 16 9 Female No hit
Putative secreted protein 470 AOA023FS52 24 5 Female No hit
Putative secreted protein 474 AO0A023G5V0 28 4 Female No hit
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Putative secreted protein 475 AOA023G6S8 23 3 Female No hit
Putative secreted protein 94 189 AOA023FQL4 22 11 Male No hit
Uncharacterized protein (Fragment) 4 AOA023FCF7 13 11 Female No hit
ENZYMES (11)
Putative tick metalloprotease 64 (Fragment) 91 AOA023FJP8 47 14 Female Male O
Putative tick metalloprotease 1 (Fragment) 140 AOA023FM86 58 9 Female Male O
Putative serine carboxypeptidase cpvl 224 AOA023FUS3 57 2 Female Male O
Putative tick metalloprotease 1 225 AOA023FUS8 58 8 Female Male (0]
Putative tick metalloprotease 1 243 AO0A023G2B2 58 2 Female Male O
Putative serine carboxypeptidase lysosomal cathepsin a 138 AOAQ23FM77 54 2 Female (0]
Putative salivary gland metalloprotease 201 AOA023FRKO 58 6 Female (0]
Putative uncharacterized protein 380 G3MK62 56 2 Male O
Putative tpa exp: metallopeptidase 79 AOA023FISO 43 10 Female Male R
Putative transglutaminase/protease-like proteinues (Fragment) 82 AOA023FIW3 37 4 Female Male No hit
Putative transglutaminase/protease-like proteinues 241 AOA023G034 83 2 Male No hit
FERRITIN (7)
Putative vitellogenin-2 (Fragment) 147 AOA023FMI5 95 11 Female Male |
Putative vitellogenin-2 (Fragment) 205 AOAO023FS61 177 15 Female Male |
Putative vitellogenin-2 226 AOA023FUV2 177 10 Female Male |
Heme lipoprotein 316 AOMVX0 177 3 Female Male |
Hemelipoglycoprotein 416 Q19V51 178 3 Female Male |
Putative vitellogenin-2 238 AOA023FYX2 178 3 Female |
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Putative vitellogenin-2 129 AOAQ23FLT6 79 5 Male |
PROTEINASE INHIBITOR DOMAINS (7)
Uncharacterized protein 214 AOA023FU35 23 6 Male O
Putative phosphatidylethanolamine-binding protein 1 (Fragment) 143 AOA023FMF5 23 14 Female Male R
Putative tick serpins 9 254 AOA023GE23 44 9 Female \%
Putative intracellular cystatin 54 AOA023FHA1 11 59 Female Male No hit
Putative tick kunitz 88 190 AOA023FQP1 22 11 Female Male No hit
Putative tick til 11 191 AO0A023FQQ7 11 9 Female Male No hit
Putative cystatin 208 AOA023FSW2 13 21 Female Male No hit
OTHER SECRETED PROTEINS (5)
Putative lysosomal & prostatic acid phosphatase 284 AOA023GN38 43 5 Female |
Putative secreted protein 194 AOA023FQWS8 23 37 Female Male No hit
Putative tpa exp: secreted protein 196 AOA023FR11 25 20 Female Male No hit
Putative salivary protein 218 AOA023FUE9 25 6 Female Male No hit
Secreted salivary gland peptide, putative (Fragment) 502 B7PG53 8 10 Female No hit
MUCINS (3)
Putative salivary gland-associated protein 204 AOA023FS18 20 7 Female Male K
Putative salivary gland-associated protein 192 AOA023FQS0 20 4 Female Male No hit
Putative salivary gland-associated protein 213 AOA023FTZ8 20 6 Female Male No hit
LIPOCALINS (2)
Putative lipocalin-2 1 6 AOA023FD26 25 35 Female Male No hit
Putative lipocalin-5 1 217 AOA023FUB8 26 3 Female Male No hit

121



Table 8 (Continued)

|

Protein Name Number  Accession  Ineorical . Coverage  Gender  Gender ¢, i
(@) (b,c) (d)
SECRETED PROTEINS RELATED TO MODULATION OF HOST IMMUNITY (2)
Putative scp gapr-1 like: scp-like extracellular protein 33 AOA023FG79 23 55 Female Male S
Putative animal peptidoglycan recognition protein 438 V5HIOX8 27 4 Male No hit
SECRETED NUCLEASES (1)
Putative 5'-nucleotidase (Fragment) 271 AO0A023GlI4 36 3 Female F

PUTATIVE HOUSEKEEPING PROTEINS (258)
ENERGY METABOLISM (43)

Citrate synthase

Putative mitochondrial f1f0-atp synthase subunit g/atp20
Putative cytochrome c oxidase subunit va

Putative succinyl-coa synthetase alpha subunit

Putative aldehyde dehydrogenase (Fragment)

Putative mitochondrial adp/atp carrier

Putative nadh:ubiquinone oxidoreductase ndufv2/24 kd subunit
Malate dehydrogenase (EC 1.1.1.37)

Putative nadp-dependent isocitrate dehydrogenase (Fragment)
Aconitate hydratase, mitochondrial (Aconitase) (EC 4.2.1.-)
ATP synthase subunit alpha

Putative glycolate oxidase

Putative aldehyde dehydrogenase (Fragment)

Putative acetyl-coa hydrolase

ATP synthase subunit beta (EC 3.6.3.14) (Fragment)

157

AOA023FEB2
AOA023FGCO
AOA023FH45
AOA023FID1
AOA023FIH9
AOA023FIQ0
AOA023FJAO
AOA023FKCO
AOA023FKC4
AOA023FKF7
AOA023FKRO
AOA023FM60
AOA023FM91
AOA023FMIO
AOA023FND3

Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female

Female

Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

O O O 0O 0O O 0O 0O 0O o0 o0 0o o0 o0
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg

(@) (b,c) (d)
Putative nadh:ubiquinone oxidoreductase ndufs8/23 kDa subunit 165 AOA023FNX0 23 11 Female Male Cc
Putative glycolate oxidase (Fragment) 221 AO0A023FUK2 32 19 Female Male C
Putative mitochondrial f1f0-atp synthase subunit oscp/atp5 (Fragment) 229 AOAO023FVI3 24 9 Female Male C
ATP synthase subunit alpha (Fragment) 240 AOA023FZX4 60 33 Female Male C
Malate dehydrogenase (EC 1.1.1.37) (Fragment) 249 AOA023G7L4 42 14 Female Male C
Putative nadh dehydrogenase 266 A0A023GHQ7 14 16 Female Male C
Putative electron transfer flavoprotein alpha subunit 280 AOA023GLT7 36 7 Female Male C
Malate dehydrogenase (EC 1.1.1.37) (Fragment) 311 AOA0C9S2J9 36 12 Female Male C
Cytochrome c oxidase subunit Va (Fragment) 328 B2D2D5 17 17 Female Male C
Putative nadh:ubiquinone oxidoreductase ndufa2/b8 subunit 30 AOA023FG16 11 11 Female C
Putative ubiquinol cytochrome c reductase subunit gcr2 (Fragment) 115 AOA023FKT5 37 12 Female C
Succinyl-CoA ligase subunit beta (EC 6.2.1.-) 134 AOA023FM54 41 3 Female C
Putative mitochondrial f1f0-atp synthase subunit e 169 AOA023FP71 10 16 Female C
Putative nadh-ubiquinone oxidoreductase ndufs3/30 kDa subunit 275 AO0A023GKI9 31 5 Female C
Putative aldehyde dehydrogenase 277 AOA023GKS1 53 2 Female C
ATP synthase subunit alpha (Fragment) 376 G3MGG7 62 15 Female C
Putative formyltetrahydrofolate dehydrogenase 398 L7M097 54 19 Female C
Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial (EC 1.3.5.1) 53 AOA023FH84 32 4 Male C
Putative prohibitins and stomatins of the pid superfamily 133 AOA023FLY2 40 4 Male C
Putative aldehyde dehydrogenase 150 AOA023FMLO 53 2 Male C
Putative cytochrome c ixodes scapularis cytochrome c (Fragment) 193 AOA023FQU2 14 19 Male C
Putative ubiquinol cytochrome ¢ reductase subunit qcr2 234 AOAO023FWF1 49 9 Male C

123



Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Putative electron transfer flavoprotein alpha subunit 236 AOAO023FWN3 35 6 Male Cc
Putative aldehyde dehydrogenase (Fragment) 276 AOA023GKQ8 52 8 Male C
Pyruvate dehydrogenase E1 component subunit alpha (EC 1.2.4.1) 283 AOA023GMK2 44 3 Male C
Citrate synthase (Fragment) 440 V5HQ19 59 6 Male C
Cytochrome b-c1 complex subunit Rieske, mitochondrial (EC 1.10.2.2) 468 AOA023FKNO 30 3 Male C
Uncharacterized protein (Fragment) 178 AOA023FPW3 15 7 Female C
CYTOSKELETAL (33)
Putative lethal 2 37cc 92 AOA023FJP9 31 30 Female Male @)
Protein disulfide-isomerase (EC 5.3.4.1) 175 AOA023FPLO 55 19 Female Male (0]
Peptidyl-prolyl cis-trans isomerase (PPlase) (EC 5.2.1.8) 167 AOAO023FNY7 28 6 Female O
Putative calmodulin (Fragment) 22 AOA023FFH5 17 7 Male T
Putative titin (Fragment) 287 AOA023GP74 389 0 Male T
Profilin 41 AOA023FGF9 14 31 Female Male 4
Calponin 60 AOA023FHMO 21 42 Female Male z
Putative myosin alkali light chain protein 66 AOA023FI34 18 39 Female Male z
Putative myosin regulatory light chain ixodes scapularis myosin regulatory light chain (Fragment) 80 AOAO023FIT8 20 14 Female Male z
Putative beta tubulin 102 AOA023FK66 50 41 Female Male 4
Putative tropomyosin tropomyosin 114 AOA023FKT3 33 21 Female Male z
Putative myosin class ii heavy chain (Fragment) 149 AOA023FMJ4 195 19 Female Male z
Putative tpa exp: actin depolymerizing factor (Fragment) 176 AOA023FPQ2 21 33 Female Male z
Putative tropomyosin tropomyosin 265 AOA023GHG6 33 25 Female Male z
Putative alpha tubulin (Fragment) 279 AO0A023GKX1 54 25 Female Male 4

124



Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Actin 3 323 S5FY84 42 49 Female Male z
Paramyosin, putative 334 B7P5D8 100 16 Female Male z
Paramyosin 391 J7LVN2 102 34 Female Male z
Paramyosin 414 Q86RN8 102 30 Female Male Y4
Putative myosin class i heavy chain 444 V51001 255 5 Female Male z
Putative dynein light chain Ic8-type 2b 15 AOAO023FETS8 10 20 Male z
Putative calponin (Fragment) 51 AOA023FH57 24 11 Male z
Putative myosin regulatory light chain ef-hand protein superfamily (Fragment) 58 AOAO023FHI7 20 12 Male 4
Putative alpha tubulin (Fragment) 103 AOA023FK91 51 3 Male z
Putative ca2+-binding actin-bundling protein 257 AOA023GFW4 103 1 Male z
Actin-depolymerizing factor 1 290 AOA034WYZ2 17 22 Male z
Beta actin-like 1 protein 355 D4HTS7 42 30 Male z
Myosin heavy chain, muscle 358 E2B796 257 3 Male 4
Beta-actin (Fragment) 363 Q58NQ6 14 40 Male Y4
Actin (Fragment) 456 B5SUT6 23 18 Male z
Actin (Fragment) 457 D9YST8 24 47 Male z
Putative actin-binding cytoskeleton protein filamin (Fragment) 469 AOA023FMG5 121 1 Male z
Putative uncharacterized protein 381 G3MLM7 42 57 Female Male z
PROTEIN MODIFICATION MACHINERY (29)
Thioredoxin 10 AOA023FDS6 12 50 Female Male @)
Putative alkyl hydroperoxide reductase thiol specific antioxidant 27 AOA023FFW7 26 31 Female Male (0]
Putative alpha crystallins (Fragment) 35 AOA023FGB2 21 32 Female Male O
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg

(@) (b,c) (d)
Putative alpha crystallins 59 AOAO023FHI8 20 17 Female Male O
Putative multifunctional chaperone ixodes scapularis multifunctional chaperone 63 AO0A023FI08 29 1 Female Male (0]
Putative heat shock protein hsp 90-alpha isoform 1 107 AOA023FKD7 85 5 Female Male O
Putative heat shock protein (Fragment) 137 AOA023FM70 72 26 Female Male O
Putative alkyl hydroperoxide reductase thiol specific antioxidant (Fragment) 219 AOAO023FUI3 29 37 Female Male O
Putative heat shock protein 245 AO0A023G4V0 21 7 Female Male (0]
Putative heat shock protein 248 AOA023G7H2 22 16 Female Male O
Putative heat shock protein 260 AOA023GGY0 11 26 Female Male (0]
Putative t-complex protein 1 (Fragment) 285 AOA023GNQ8 59 2 Female Male O
Putative heat shock protein 16 AOAO023FEV4 1" 24 Female (0]
Putative alpha crystallins 252 AOA023GAP9 23 10 Female 0]
1433 protein zetalike [Apis florea] (Tyrosine 3/tryptophan 5-monooxygenase activation protein) 320 A7TZ83 28 11 Female O
Peptidyl-prolyl cis-trans isomerase 18 AOA023FF42 13 8 Male (0]
Putative alpha crystallins 78 AOA023FIR2 20 27 Male O
Putative stress-induced-phosphoprotein 1 (Fragment) 116 AOA023FKU2 39 7 Male (0]
Putative heat shock 70 kDa protein 5 (Fragment) 128 AOAO023FLR7 65 15 Male O
Putative small heat shock protein i 142 AOA023FMFO 20 6 Male (0]
Putative atpase of the aaa+ class posttranslational modification (Fragment) 159 AOAO023FNE4 92 6 Male O
Ubiquitin carboxyl-terminal hydrolase (EC 3.4.19.12) 228 AOA023FV42 26 6 Male O
Hsp90 352 C5J3T0 83 3 Male )
Putative alkyl hydroperoxide reductase thiol specific antioxidant (Fragment) 407 L7MG42 28 14 Male (0]
Peptidyl-prolyl cis-trans isomerase (Fragment) 462 AOA023FDS5 11 13 Male O
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Uncharacterized protein 261 AOA023GGY3 28 39 Female Male O
Putative uncharacterized protein 374 G3MF27 73 8 Female Male (0]
Putative cathepsin ¢ (Fragment) 164 AOA023FNW1 23 8 Female Male No hit
Putative endoplasmic reticulum protein 29 (Fragment) 168 AOA023FP20 32 9 Female No hit
PROTEIN SYNTHESIS MACHINERY (26)
Putative trna selenocysteine 1-associated protein 1 29 AOA023FFZ3 24 15 Female Male A
Putative ribosomal protein 11 AOA023FDU6 12 37 Female Male J
Putative 40s ribosomal protein s2 26 AOAO023FFU4 18 24 Female Male J
Putative 60s acidic ribosomal protein p1 40 AOAO023FGF3 13 12 Female Male J
Putative 40s ribosomal protein s16 49 AOAO023FH17 17 28 Female Male J
40S ribosomal protein S21 52 AOA023FH77 9 18 Female Male J
60S acidic ribosomal protein PO 70 AOA023FIA8 35 21 Female Male J
60S acidic ribosomal protein PO 111 AOA023FKN1 35 13 Female Male J
Putative translation initiation factor 125 AOAO23FLH7 37 8 Female Male J
Putative elongation factor 2-like isoform 1 160 AOA023FNE9 95 9 Female Male J
Putative ubiquitin-40s ribosomal protein s27a (Fragment) 255 AOAO023GEE1 10 66 Female Male J
40S ribosomal protein SA 270 AOA023GI67 35 12 Female Male J
40S ribosomal protein S28 (Fragment) 289 AO0A034WU61 12 21 Female Male J
Putative ribosomal protein 310 AOAOC9RRZ5 12 37 Female Male J
Elongation factor 1-alpha (Fragment) 366 FO0J8I9 43 19 Female Male J
408 ribosomal protein S28 413 M1XK28 14 18 Female Male J
Putative translation elongation factor ef-1 alpha/tu OS=Amblyomma parvum PE=2 SV=1 472 AOA023FY92 31 19 Female Male J
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Ubiquitin/40S ribosomal protein S27a OS=0rnithodoros parkeri PE=2 SV=1 492 ABNAQ5 17 26 Female Male J
Putative ribosomal protein s18 25 AOAO023FFK4 18 8 Female J
Putative ribosomal protein 131 38 AOAO023FGE1 15 7 Female J
408 ribosomal protein S12 44 AOA023FGV4 14 11 Female J
Eukaryotic translation initiation factor 3 subunit | (Fragment) 130 AOAO023FLU8 39 4 Female J
Eukaryotic translation initiation factor 5A (elF-5A) 465 AOAO023FFMO 17 6 Female J
Putative 60s ribosomal protein 19 83 AOA023FIY8 22 13 Male J
Putative translation elongation factor ef-1 gamma 93 AOA023FJQ1 49 2 Male J
Putative ubiquitin family protein 362 E5T132 12 39 Male J
TRANSPORTERS AND STORAGE (15)
Putative atp synthase subunit d 57 AOA023FHH7 20 30 Female Male C
Putative oligomycin sensitivity-conferring protein (Fragment) 76 AOAO023FIN3 19 30 Female Male C
Putative atp synthase h+ transporting mitochondrial f1 complex delta subunit (Fragment) 202 AOA023FRK5 19 8 Female Male C
Putative mitochondrial atp synthase epsilon chain 312 AOAO0C9SBD7 7 22 Female Male C
Putative lipid particle 55 AOA023FHB9 13 9 Male Cc
Putative atp synthase subunit b 203 AOA023FRY9 31 10 Male C
Putative vitellogenin-1 (Fragment) 282 AOA023GME3 154 10 Female Male |
Putative microtubule associated complex (Fragment) 253 AO0A023GDS5 117 1 Female I
Putative vitellogenin-1 (Fragment) 281 AO0A023GMC7 123 ) Female |
Putative sodium/potassium-transporting atpase subunit beta 32 AOA023FG62 35 9 Female Male P
Putative mitochondrial volatge dependent anion-selective channel 113 AOA023FKR8 30 28 Female Male P
Sodium/potassium-transporting ATPase subunit alpha (EC 3.6.3.-) 144 AOAO023FMF6 115 15 Female Male P
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Putative sodium/potassium-transporting atpase subunit beta 263 AOA023GHE3 35 3 Male P
Putative carbonic anhydrase ixodes scapularis carbonic anhydrase 237 AOA023FYN3 33 18 Female Male R
Putative atpase inhibitory factor 1 (Fragment) 247 AOA023G6P9 12 10 Male No hit
TRANSCRIPTION MACHINERY (13)
Putative small ribonucleoprotein particle protein smg (Fragment) 174 AOA023FPJ7 8 17 Female Male A
Putative rbp1-like protein 262 AOA023GH95 15 20 Female Male A
Putative heteroproteinous nuclear ribonucleoprotein at 87f 269 AOA023GI51 33 20 Female Male A
Putative hoi-polloi 21 AOAO023FF79 14 19 Female A
Putative rna-binding protein elav/hu rrm superfamily 99 AOA023FK48 34 3 Female A
Putative polyc-binding hnrnp-k protein hrb57a/hnrnp 110 AOAO023FKM7 34 4 Female A
Putative small nuclear ribonucleoprotein f 28 AOA023FFY5 9 14 Male A
Putative heteroproteinous nuclear ribonucleoprotein at 27¢ 101 AOA023FK55 34 3 Male A
Putative apoptosis-promoting rna-binding protein tia-1/tiar rrm superfamily (Fragment) 124 AOA023FLE7 35 4 Male A
Putative atp-dependent rna helicase 95 AOAO023FJS7 48 6 Male J
Putative pterin carbinolamine dehydratase pcbd/dimerization cofactor of hnf1 (Fragment) 31 AOA023FG19 17 14 Female Male K
Putative prohibitin 2 119 AOA023FL38 33 6 Female 0]
Putative complement component 1 q subcomponent binding protein/mrna splicing factor sf2 subunit p32 186 AOA023FQB4 29 4 Female Male \%
LIPID METABOLISM (12)
Putative enoyl-coa hydratase 73 AOAO023FIF5 31 11 Female Male |
Putative enoyl-coa hydratase 123 AOA023FLB7 44 18 Female Male |
Putative hydroxyacyl-coa dehydrogenase/enoyl-coa hydratase 156 AOAO023FNC5 83 4 Female Male |
Putative acetyl-coa acetyltransferase (Fragment) 172 AOA023FPG2 54 2 Female Male |
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical - Coverage . Gender Gender ¢ ygreg
(@) (b,c) (d)
Putative tpa exp: fatty acid-binding protein fabp (Fragment) 173 AOA023FPJ3 18 36 Female Male |
Putative enoyl-coa hydratase (Fragment) 313 AOAOC9SEG68 44 14 Female Male I
Putative 3-hydroxyacyl-coa dehydrogenase 97 AOA023FJZ4 34 4 Female |
Putative hydroxyacyl-coa dehydrogenase/enoyl-coa hydratase (Fragment) 126 AOA023FLH9 46 4 Female |
Putative enoyl-coa isomerase (Fragment) 2 AOA023FC72 32 3 Male |
Putative short-chain acyl-coa dehydrogenase 121 AOA023FL46 45 3 Male |
Putative enoyl-coa hydratase 268 AOA023Gl46 33 3 Male |
Putative animal-type fatty acid synthase (Fragment) 286 AOA023GP33 86 1 Male I
DETOXIFICATION (12)
Putative thioredoxin peroxidase 42 AOA023FGK2 22 12 Female Male (0]
Putative glutathione s-transferase mu class rhipicephalus annulatus glutathione s-transferase 71 AOA023FIC2 26 38 Female Male (0]
Putative glutathione s-transferase mu class rhipicephalus annulatus glutathione s-transferase 90 AOA023FJM5 26 22 Female Male 0]
Putative glutathione s-transferase ixodes scapularis glutathione s-transferase (Fragment) 250 AOA023G841 29 10 Female Male (0]
Putative glutathione s-transferase ixodes scapularis glutathione s-transferase 48 AOA023FHO05 25 10 Male 0]
Superoxide dismutase (EC 1.15.1.1) 67 AOA023FI64 24 11 Female Male P
Catalase (EC 1.11.1.6) 155 AOA023FN97 57 15 Female Male P
Putative pIn02957 copper zinc superoxide dismutase (Fragment) 151 AOA023FMU5 10 16 Female P
Superoxide dismutase [Cu-Zn] (EC 1.15.1.1) 43 AO0A023FGU1 16 27 Male P
Putative short-chain alcohol dehydrogenase/3-hydroxyacyl-coa dehydrogenase 132 AOA023FLX5 27 15 Female Q
Putative selenoprotein w 2a 9 AOA023FDL5 9 22 Female Male No hit
Putative sulfotransferase ixodes scapularis sulfotransferase (Fragment) 215 AOA023FU51 24 7 Female No hit

CARBOHYDRATE METABOLISM (10)
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Triosephosphate isomerase (EC 5.3.1.1) 86 AOAO023FJ79 27 34 Female Male G
Phosphoglycerate kinase (EC 2.7.2.3) 153 AO0A023FN20 49 7 Female Male G
Putative alpha-d-galactosidase melibiase 227 AOA023FUW9 60 25 Female Male G
Fructose-bisphosphate aldolase (EC 4.1.2.13) 230 AO0A023FW03 40 18 Female Male G
Putative enolase 233 AOA023FWA3 47 21 Female Male G
Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) 235 AOA023FWM8 36 61 Female Male G
Fructose-bisphosphate aldolase (EC 4.1.2.13) 274 AOA023GIU8 38 17 Female Male G
Glyceraldehyde-3-phosphate dehydrogenase 458 B5TMF7 36 12 Female Male G
Glyceraldehyde-3-phosphate dehydrogenase OS=Amblyomma cajennense PE=2 SV=1 466 AOA023FIE8 36 43 Female Male G
Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12) (Fragment) 375 G3MGB9 45 4 Male G
NUCLEAR REGULATION (10)
Putative small nuclear ribonucleoprotein sm d3 34 AOAO023FGAO 13 8 Female A
Histone H2A 56 AOA023FHH5 13 31 Female Male B
Histone H4 (Fragment) 210 AOA023FT54 12 49 Female Male B
Histone H2B 267 AOA023GHR?7 14 32 Female Male B
Histone H3 368 FOJA43 15 5 Female Male B
QSQ?DGLSRQ_QBILA Core histone H2A/H2B/H3/H4 OS=Ancylostoma ceylanicum GN=ANCCEY_14054 PE=4 490 AOAODSL5RO 37 7 Female Male B
B2ZFA6_PHIRO Histone H2B OS=Philodina roseola PE=3 SV=1 497 B2ZFA6 14 23 Female Male B
Histone H2B-like 370 F1SZA1 14 18 Male B
Putative leucine-rich acidic nuclear protein 89 AOAO023FJGT7 30 3 Male D
R7T426_CAPTE Uncharacterized protein OS=Capitella teleta GN=CAPTEDRAFT_198869 PE=4 SV=1 524 R7T426 25 15 Female Male B

SIGNAL TRANSDUCTION (10)
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Peptidyl-prolyl cis-trans isomerase (PPlase) (EC 5.2.1.8) 23 AOA023FFI9 22 46 Female Male (0]
Putative rap1a member of ras oncoprotein family 81 AOA023FIV8 21 7 Male R
Uncharacterized protein 251 AOA023G846 22 6 Male R
Putative zinc-binding protein of the histidine triad hit family 20 AOA023FF67 14 17 Female Male T
Putative g protein 69 AOAO023FIAS 36 11 Female Male T
Putative neural cell adhesion molecule |1 (Fragment) 127 AOA023FLK6 171 10 Female Male T
Putative regulatory protein mip 212 AOA023FTF5 11 53 Female Male T
Putative ca2+/calmodulin-dependent protein 256 AOA023GF33 17 8 Female Male T
Carboxylic ester hydrolase (EC 3.1.1.-) (Fragment) 273 AOA023GIU7 38 4 Female T
Putative cytoskeletal protein adducin 104 AOA023FK97 74 2 Male T
EXTRACELLULAR MATRIX AND ADHESION (9)
Putative triple helix repeat-containing collagen 244 AO0A023G3G9 53 4 Female Male K
Putative nidogen (Fragment) 246 AO0A023G500 124 1 Male M
Protein disulfide-isomerase (EC 5.3.4.1) 161 AOAO023FNG9 57 27 Female Male 0]
Putative heparan sulfate proteoglycan 2 (Fragment) 439 V5HEES 341 2 Female Male (0]
Protein disulfide-isomerase 180 AOA023FQ39 57 2 Female 0]
Protein disulfide-isomerase (EC 5.3.4.1) 239 AOA023FZW2 57 2 Male (0]
Putative heparan sulfate proteoglycan 2 (Fragment) 410 L7MJ61 173 2 Male 0]
Putative determination of adult lifespan 152 AOA023FN19 35 4 Female Male T
Galectin (Fragment) 45 AOA023FGW5 29 7 Female w
PROTEASOME MACHINERY (8)
Proteasome subunit beta type (EC 3.4.25.1) (Fragment) 61 AOAO023FHR?7 21 10 Female Male O
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Proteasome subunit alpha type (EC 3.4.25.1) 85 AOA023FJ75 27 10 Female Male (0]
Putative 20s proteasome regulatory subunit beta type psmb4/pre4 88 AOA023FJC3 28 1 Female Male (0]
Proteasome subunit alpha type (EC 3.4.25.1) 100 AOA023FK49 26 12 Female Male (0]
Proteasome subunit alpha type (EC 3.4.25.1) 467 AOAO023FJ34 26 9 Female Male O
Proteasome subunit alpha type (EC 3.4.25.1) 46 AOA023FGZ7 30 4 Female (0]
Putative 20s proteasome regulatory subunit beta type psmb2/pre1 (Fragment) 184 AOA023FQA2 19 ) Female 0]
Proteasome subunit beta type (EC 3.4.25.1) (Fragment) 166 AOA023FNY4 28 5 Male (0]
NUCLEOTIDE METABOLISM (6)
Nucleoside diphosphate kinase (EC 2.7.4.6) 62 AOA023FHW5 17 40 Female Male F
Inosine-5'-monophosphate dehydrogenase (EC 1.1.1.205) 96 AOAO023FJZ1 55 9 Female F
Putative dihydroorotase (Fragment) 139 AOA023FM85 43 3 Female F
Putative phosphoribosylamidoimidazole-succinocarboxamide synthase 145 AOA023FMG7 46 9 Female F
Putative aicar transformylase/imp cyclohydrolase/methylglyoxal synthase (Fragment) 242 AO0A023G079 69 2 Female F
Putative mitochondrial associated endoribonuclease mar1 isochorismatase superfamily 64 AOA023FI13 23 22 Female Male R
UNKNOWN CONSERVED PROTEIN (6)
Uncharacterized protein 47 AOA023FHO1 16 47 Female Male R
Putative differentiation-related protein 207 AOA023FSHO 49 10 Female Male S
Putative conserved membrane protein (Fragment) 131 AOA023FLX0 52 19 Female Male Y
Putative conserved membrane protein (Fragment) 163 AOAO023FNR2 64 12 Female Male Y
Putative conserved membrane protein (Fragment) 120 AOA023FL42 37 23 Male Y
Putative conserved membrane protein (Fragment) 222 AOA023FUN5 36 34 Female Male No Hit

AMINO ACID METABOLISM (5)
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Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg

(@) (b,c) (d)

Putative dihydropteridine reductase dhpr/qdpr 98 AOA023FK31 25 24 Female Male E

D-3-phosphoglycerate dehydrogenase (EC 1.1.1.95) 158 AOAO023FND7 56 5 Female Male E

Putative glutamate/leucine/phenylalanine/valine dehydrogenase 162 AOA023FNI1 62 8 Female Male E

Putative glycine c-acetyltransferase/2-amino-3-ketobutyrate-coa ligase 94 AOAO023FJS2 45 3 Male E

Aspartate aminotransferase (EC 2.6.1.1) 231 AOA023FW59 46 3 Male E

PROTEIN EXPORT MACHINERY (4)

Annexin (Fragment) 3 AOAO023FC75 40 25 Female Male U

Putative gtpase rab2 small g protein superfamily 65 AOA023FI28 23 14 Male U

GTP-binding nuclear protein 68 AOA023FI65 25 5 Male U

Putative vesicle trafficking protein sly1 sec1 family (Fragment) 84 AOAO023FJ28 39 3 Male U

OTHER PEPTIDASES (3)

Putative processing peptidase beta subunit ixodes scapularis processing peptidase beta subunit 148 AOA023FMI6 53 11 Female Male (0]

Putative processing peptidase beta subunit ixodes scapularis processing peptidase beta subunit 278 AOA023GKU4 54 2 Male

Putative cysteine proteinase ixodes scapularis cysteine proteinase 122 AOA023FLA5 48 12 Female Male R

INTERMEDIATE METABOLISM (2)

Adenosylhomocysteinase (EC 3.3.1.1) 403 L7M8R8 48 9 Female

Putative s-adenosylcysteine hydrolase (Fragment) 259 AOA023GGX5 28 13 Male

IMMUNITY RELATED PRODUCTS (2)

Putative dorsal switch protein 1 24 AOA023FFKO 24 18 Female Male

Putative nuclear transport factor-2 464 AOA023FF95 15 10 Female
NON-CLASSIFIED PROTEINS (166)
AAEL009878-PA 415 Q16ULO 207 1 Female A

H
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg

(@) (b,c) (d)
Pre-mRNA splicing factor Syf1, putative 349 B7QIT4 100 1 Female A
Putative deah-box rna helicase 397 L7LZS2 231 0 Male A
Putative hnRMP 291 AOA061QLH9 31 3 Male A
Putative tick transposon (Fragment) 405 L7MBD6 131 1 Male A
Putative tick transposon (Fragment) 519 L7MD82 121 1 Male A
Putative trna and rrna cytosine-c5-methylase nucleolar protein nol1/nop2 396 L7LZC8 79 1 Male A
Putative uncharacterized protein 373 GON5FO 264 1 Male A
Putative structural maintenance of chromosomes 4 (Fragment) 537 V5HDO08 139 1 Female Male B
Fetal alzheimer antigen, putative (EC 2.3.1.48) 350 B7QLX5 267 0 Male B
Putative zinc finger and btb domain-containing protein 17 (Fragment) 412 L7MJL2 222 1 Male B
Electron transfer flavoprotein subunit alpha, mitochondrial 359 E2BJ78 35 4 Female Male C
Fatty aldehyde dehydrogenase 488 AOAOATWJIMY 62 2 Female C
Putative microtubule associated complex 392 L7LWU5 28 5 Female C
Putative mitochondrial adp/atp carrier 447 V5IFY7 36 2 Female C
Putative zinc-binding oxidoreductase 401 L7M642 36 4 Female C
Aldehyde dehydrogenase 331 B3S5R6 59 2 Male C
Arginine kinase 322 ATXZJ2 40 3 Male Cc
Isocitrate dehydrogenase [NADP] (EC 1.1.1.42) 338 B7PFJ2 46 3 Male C
Putative uncharacterized protein 383 G3MPB4 61 3 Female Male C
Uncharacterized protein (Fragment) 301 AOA087UX43 79 2 Male C
Putative lamin 400 L7M506 70 2 Male D
Uncharacterized protein 329 B3LXL3 128 1 Male D
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
GOT2 aspartate aminotransferase, putative (EC 2.6.1.1) 346 B7Q1F6 44 4 Female E
Solute carrier family 45 member 4 (Fragment) 479 AOA087TRD9 26 5 Female Male G
Secreted protein, putative (EC 2.4.1.228) (Fragment) 341 B7PM74 34 6 Male G
UDP-glucuronosyltransferase (EC 2.4.1.17) 529 T1KF71 48 3 Male G
Uncharacterized protein 428 T1KZ51 106 1 Male G
Uncharacterized protein 453 WA4YE44 43 3 Male G
?E?gggsgziiobutyryl-CoA hydrolase, mitochondrial (EC 3.1.2.4) (3-hydroxyisobutyryl-coenzyme A hydrolase) 441 V5HV95 38 3 Female |
Hydroxyacyl-CoA dehydrogenase, putative (EC 1.1.1.211) (Fragment) 342 B7PQP7 80 1 Female |
Putative malonyl-CoA-acyl carrier protein transacylase, mitochondrial (Fragment) 292 AOA087SX23 44 3 Female |
Putative vitellogenin-b (Fragment) 538 V5HMG5 256 0 Female I
Phospholipase A-2-activating protein, putative (EC 2.7.11.7) (Fragment) 344 B7PWX1 87 1 Male |
Putative uncharacterized protein 385 G3MR88 46 3 Female Male |
Putative uncharacterized protein 384 G3MR86 22 28 Female Male J
Putative uncharacterized protein (Fragment) 377 G3MHT8 24 7 Female Male J
Putative uncharacterized protein (Fragment) 378 G3MI35 28 15 Female Male J
40S ribosomal protein S16 357 E1GEU2 16 8 Female J
408 ribosomal protein S27 354 COW1L6 9 13 Female J
Eukaryotic initiation factor 4A-Il (Fragment) 294 AOA087TAB2 48 4 Female J
tRNA (Adenine-N(1)-)-methyltransferase non-catalytic subunit TRM6, putative (Fragment) 500 B7P5Y5 41 2 Female J
Isoleucine--tRNA ligase, cytoplasmic (Fragment) 296 AOA087U9V3 127 1 Male J
Ribosome biogenesis protein BOP1 homolog 418 QBWCQ5 85 1 Male J
Truncated 40S ribosomal protein S7 (Fragment) 367 FOJA20 22 6 Male J
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Putative uncharacterized protein 333 B7P1V6 178 0 Male J
Putative uncharacterized protein (Fragment) 513 G3MIP1 51 2 Female J
Hepatoma-derived growth factor-related protein 2 (Fragment) 476 AOA087SW11 56 1 Female K
Transcription factor, putative (Fragment) 501 B7P8J7 46 2 Female K
Zinc finger protein 271-like Protein 505 D6WDN?7 51 2 Female K
Putative tef-1 (Fragment) 411 L7MJB2 55 2 Male K
RNA polymerase Rpb3/Rpb11 dimerization domain protein 315 AOAOD8Y9K3 52 2 Male K
Tho2 protein, putative 339 B7PJK2 148 1 Male K
Uncharacterized protein 426 T1KLCO 35 2 Female Male K
Putative uncharacterized protein 360 E3N179 44 2 Female K
Pacman protein, putative 343 B7PTZ6 127 1 Female L
Exonuclease 454 W6eUZK1 86 1 Male L
Putative single-stranded dna-binding protein (Fragment) 306 AOA090XES53 11 10 Male L
Uncharacterized protein 527 T1JYWA1 83 1 Female M
Heat shock protein 70 539 V5RG72 70 2 Female Male (0]
Alpha-(1,6)-fucosyltransferase (Fragment) 299 AOA087URS9 13 10 Female O
Protein disulfide isomerase 3 (Fragment) 509 E4W3Z1 40 3 Female (0]
ATPase, AAA family 449 W2TLS2 47 3 Male O
Chaperonin subunit, putative 337 B7PEV0 60 8 Male O
Heat shock protein 60 421 S5FWR8 62 8 Male O
Polypeptide N-acetylgalactosaminyltransferase (EC 2.4.1.-) (Protein-UDP acetylgalactosaminyltransferase) 436 V5H3Z4 69 2 Male (0]
Proteasome subunit alpha type (EC 3.4.25.1) 433 T1PFK1 30 4 Male O
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg

(@) (b,c) (d)
Truncated peroxiredoxin (Fragment) 319 A6NA14 21 12 Male O
Putative uncharacterized protein 514 G3MMS7 18 4 Female (0]
Putative uncharacterized protein 382 G3MLW3 35 5 Male O
Catalase 307 AOAOA7CANS 58 3 Female P
Catalase (EC 1.11.1.6) 451 W4XA87 56 3 Female P
Sodium/potassium ATPase alpha subunit (Fragment) 353 C7SP0O7 37 3 Female P
Calcium-activated BK potassium channel alpha subunit 448 W2TKS5 108 1 Male P
Uncharacterized protein 452 W4Y783 323 0 Female P
Uncharacterized protein 425 T1K2M1 170 1 Female Q
Uncharacterized protein 389 H2VGAS8 873 0 Male Q
Uncharacterized protein 423 T1FSL5 59 2 Male Q
Putative conserved secreted protein 117 AOA023FKW4 11 24 Female Male R
Membrane-associated guanylate kinase WW and PDZ domain-containing protein 3 388 G7YI90 82 2 Female R
Putative conserved plasma membrane protein (Fragment) 408 L7MIBS 100 1 Female R
Putative conserved secreted protein 288 AOA023GP85 45 2 Female R
Putative uncharacterized protein 512 GONYP7 72 2 Female R
Arrestin domain-containing protein, putative 351 B7QMY6 34 4 Male R
Putative msx2-interacting protein (Fragment) 409 L7MIP6 452 0 Male R
Putative transporter add1 major facilitator superfamily (Fragment) 442 V5HVX4 55 1 Male R
S-formylglutathione hydrolase (EC 3.1.2.12) 348 B7QIS7 31 2 Male R
Uncharacterized protein 419 R7TRJ8 64 4 Female R
Uncharacterized protein 303 AOA087ZT44 368 0 Male R
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage . Gender Gender ¢ ygreg

(@) (b,c) (d)
Uncharacterized protein 399 L7M4F3 28 5 Male R
Protein CBG14871 495 ABXKV9 74 1 Female S
Putative nucleoporin (Fragment) 437 V5H7W4 227 1 Female S
Uncharacterized protein 431 T1L1EO 138 0 Female Male S
Uncharacterized protein 526 T1JTJ5 34 4 Female S
Uncharacterized protein 535 U4UJC1 7 8 Male S
Alpha-actinin-2-associated lim protein/alp, putative 507 EOVI60 181 1 Female T
Down syndrome cell adhesion molecule-like protein Dscam2 (Fragment) 484 AOA087UW9I7 112 1 Female T
G protein coupled receptor 317 A1KXD5 104 1 Female T
Speckle-type poz protein 516 JOXMM7 42 1 Female T
Tyrosine-protein phosphatase 10D (Fragment) 298 AOA087UKS4 163 1 Female T
Protogenin 371 FAWZW8 131 1 Male T
Putative phospholipid binding protein 393 L7LXD1 186 0 Male T
RIH domain protein (Fragment) 434 T1PN36 559 0 Male T
Titin (Fragment) 295 AOA087TAQ5 279 0 Male T
Troponin C 324 A9QQ35 18 10 Male T
Uncharacterized protein 314 AOAOD6LGP1 61 2 Female Male T
Uncharacterized protein 429 T1LOG5 2.049 0 Female Male T
Uncharacterized protein (Fragment) 297 AOA087UEG9 61 2 Female Male T
Putative uncharacterized protein 498 B3RQE7 133 1 Female T
Uncharacterized protein 486 AOAO090MNP8 181 1 Female T
Uncharacterized protein 530 T1KFN2 75 1 Female T
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Uncharacterized protein (Fragment) 483 AOA087U3H9 7 14 Female T
Putative uncharacterized protein 364 E9HEDO 25 4 Male T
Uncharacterized protein 402 L7M6N5 126 1 Male T
Uncharacterized protein 420 R7U8KO 216 0 Male T
Putative guanine nucleotide exchange factor efa6 461 AO0A023F2WO0 109 1 Female u
AP-2 complex subunit alpha-1, putative 336 B7P9Z2 96 1 Male U
Putative golgin subfamily protein a member 5 446 V5IF18 80 2 Male u
Putative mucin-17 395 L7LYT9 418 0 Male u
Uncharacterized protein 432 T1L260 102 1 Female u
Uncharacterized protein (Fragment) 435 V4AQV5 13 9 Male u
Centrosome-associated protein CEP250, putative (EC 1.3.1.74) (EC 3.1.3.48) 345 B7PYES5 303 1 Female z
E3 ubiquitin-protein ligase LRSAM1 (Fragment) 300 AOA087UUE2 79 1 Female z
Predicted protein (Fragment) 493 A7SMP8 81 3 Female z
Putative beta-spectrin 404 L7M942 279 2 Female z
Actin (Fragment) 457 D9YST8 24 47 Male z
Myosin heavy chain, non-muscle (Fragment) 293 AOA087TOW3 210 1 Male z
Tropomyosin (Fragment) 309 AOAOB1PJKO 34 5 Male z
Tropomysin 321 A7UMCO 33 4 Male z
Putative uncharacterized protein 356 EOVB58 161 1 Male VA
Uncharacterized protein 332 B4ND90 135 1 Male z
(Cytosine-5)-methyltransferase 1, putative 499 B7P226 77 2 Female Male No Hit
Phd finger protein 327 B0OX127 8 11 Female Male No Hit
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage  Gender Gender ¢ ygreg
(@) (b,c) (d)
Polyprotein of retroviral origin, putative (EC 2.7.7.49) (Fragment) 503 B7PIG7 17 5 Female Male No Hit
Retrovirus-related Pol polyprotein from transposon opus (Fragment) 482 AOA087U2J3 171 1 Female Male No Hit
Calycin-like domain and Calycin domain-containing protein (Uncharacterized protein) 304 AOA090LRQ2 42 2 Female No Hit
Cuticular protein, putative 340 B7PLC7 20 9 Female No Hit
Alpha-latrotoxin (Fragment) 520 L7X8L1 24 4 Male No Hit
ATAQ protein 361 E5D584 57 1 Male No Hit
CHH (PO-type) variant 1, putative 347 B7QGS6 13 9 Male No Hit
Mediator of RNA polymerase Il transcription subunit 13 (Fragment) 308 AOAOA9XG89 31 3 Male No Hit
Phosphatase 1 regulatory subunit 12b 326 BOWIJ8 55 2 Male No Hit
Putative myosin light chain kinase 487 AOAO90XEKS 40 2 Male No Hit
Putative tick transposon 394 L7LYQ9 125 1 Male No Hit
Uncharacterized protein 390 11TEDGO 48 3 Male No Hit
Uncharacterized protein 430 T1L133 8 29 Female Male No Hit
Uncharacterized protein 528 T1K3R6 52 2 Female Male No Hit
Uncharacterized protein 532 T1L6EO 18 4 Female Male No Hit
Uncharacterized protein (Fragment) 477 AOA087T6F8 42 3 Female Male No Hit
Putative uncharacterized protein 335 B7P5P4 68 2 Female No Hit
Putative uncharacterized protein 365 E9HK21 21 4 Female No Hit
Uncharacterized protein 459 AOA016TCR8 9 6 Female No Hit
Uncharacterized protein 494 A8DZ49 8 7 Female No Hit
Uncharacterized protein 534 U1MEP1 18 3 Female No Hit
Uncharacterized protein 541 X1X222 170 1 Female No Hit
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Table 8 (Continued)

Protein Name Number  Accession  Ihecrical . Coverage . Gender Gender ¢ ygreg
(@) (b,c) (d)
Uncharacterized protein (Fragment) 478 AOA087TNG4 36 3 Female No Hit
Uncharacterized protein (Fragment) 480 AOA087TVE4 91 1 Female No Hit
Uncharacterized protein (Fragment) 481 AOA087U1P9 183 1 Female No Hit
Putative uncharacterized protein 372 F4X766 23 10 Male No Hit
Uncharacterized protein 330 B3MZL3 131 1 Male No Hit
Uncharacterized protein 427 T1KRA3 132 1 Male No Hit
Uncharacterized protein 450 W4WMB3 10 11 Male No Hit
Uncharacterized protein 460 AOAO016UGQ7 13 6 Male No Hit
Uncharacterized protein 536 V5H4C9 47 2 Male No Hit
Uncharacterized protein 540 X1WKX8 19 8 Male No Hit
Uncharacterized protein (Fragment) 406 L7MCX4 9 8 Male No Hit

a) ldentication numbers refer for this shootgun study.

(
(b) Accession number and protein identity are listed according to the Chelicerata and Metazoa database deposited in Uniprot.
(c) Proteins identified by at least 1 peptide with FDR < 1.

(

d) The letters KOG cluster represent their classes. In “No hit”, the protein identified is not aligned with any ortholog annotated in KOG.

NOTE: Proteins not classified by this strategy were determined as non-classified.
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