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Vii
RESUMO

MOURA, D.S. ANALISE PROTEOMICA DO LIQUIDO FOLICULAR DE VACAS
GESTANTES. Botucatu — SP. 2015. 46 Dissertacio (Mestrado) — Faculdade de

Medicina Veterindria e Zootecnia, Campus Botucatu, Universidade Estadual Paulista.

No ciclo estral das vacas ocorre uma série de eventos que se repetem até o impedimento
da lutedlise, pela presenca do embrido no tutero, que provoca alteracdes no organismo
materno de ordens hormonais, anatbmicas e comportamentais. Apesar disso, a colheita
de odcitos em vacas gestantes € uma alternativa para a producdo in vitro de embrides.
No entanto, em vista do perfil hormonal durante a gestacdo, os fatores envolvidos no
desenvolvimento folicular podem ser comprometidos. Em vista disso, este estudo
objetivou descrever o perfil proteico do liquido folicular de vacas gestantes. Foram
colhidos ovérios de 36 vacas gestantes em terco inicial de gestagdo. O liquido folicular
foi puncionado e o diametro de cada foliculo foi mensurado pela ultrassonografia, sendo
classificados em trés categorias <6,4mm, 6,5mm a 8,9mm e >9. Apds duas
centrifugacdes para remoc¢do dos componentes celulares, as proteinas totais foram
mensuradas e a eletroforese unidimensional realizada sob condi¢des desnaturantes e
redutoras. As bandas foram recortadas e a digestdo in gel realizada objetivando a
espectrometria de massas. A concentracdo de estrogeno e progesterona foi mensurada
no liquido folicular para determinar a viabilidade dos foliculos. Foram encontradas 46
bandas de proteinas na eletroforese em 67 amostras de liquido folicular. A média da
concentracdo + desvio padrdo da progesterona foi de 71,32 + 80,06 ng/mL e estrégeno
de 27,57 + 30,62 ng/mL, considerando todos os foliculos. Houve expressao diferenciada
de proteinas nas diferentes categorias de foliculos. Na espectrometria de massas foram
encontradas diversas proteinas, sendo as principais apolipoproteina, angiotensinogénio,

heat shock protein, glutationa e suas isoformas.

Palavras-chave: foliculo, proteinas, fluido folicular, bovinos, prenhez , OPU.
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ABSTRACT

MOURA, D.S. PROTEOMIC ANALYSIS OF FOLLICULAR FLUID FROM
PREGNANT COWS. Botucatu — SP. 2015. 46 Dissertagao (Mestrado) — Faculdade de

Medicina Veterindria e Zootecnia, Campus Botucatu, Universidade Estadual Paulista.

Estorus cycle of cows has a series of events that are repeated until the luteolysis
impediment, because the presence of embryo in the uterus, which causes hormonal,
anatomical and behavioral orders, changes in the maternal organism. Nevertheless, the
ovum pick-up in pregnant cows is an alternative to the in vitro production of embryos.
However, in view of the hormonal profile during pregnancy, the factors involved in
follicular development may be impaired. Thus, this study aimed to describe the protein
profile of follicular fluid from pregnant cows. Ovaries were collected from 36 pregnant
cows with gestational age 1-4 months. Follicular fluid was punctured and the diameter
of each follicle was measured by ultrasonography, classified into three categories
<6.4mm, 6.5 to 8.9 mm and >9. After two centrifugation to remove the cellular
components, total protein were measurement and unidimensional electrophoresis was
performed under denaturing and reducing conditions. The bands were cut and digestion
in gel was carried out aiming to mass spectrometry. The concentration of estrogen and
progesterone in follicular fluid was measured to determine the viability of follicles. We
found 46 protein bands in electrophoresis in 67 follicular fluid samples. The mean *
standard deviation of progesterone concentration was 71.32 + 80.06 considering all
follicles. There was differential expression of proteins in different categories of
follicles. In mass spectrometry were found many proteins, being main apolipoprotein,

angiotensinogen, heat shock protein, glutathione and their isoforms.

Key words: follicular, protein, follicular fluid, bovine, OPU.



CAPITULO 1



1. INTRODUCAO E JUSTIFICATIVA

Os bovinos s@o animais domesticados de origem indiana e europeia provenientes
de selecdes e adaptados para o uso e o bem-estar do homem (DARWIN, 2009). A
pecudaria € uma das principais atividades econdmicas (LEMOS et al.,, 2008).
Atualmente, o Brasil possui o segundo maior rebanho do mundo com cerca de 200
milhdes de cabecas e exporta para mais de 180 paises (MAPA, 2015),

O rebanho bovino brasileiro e a exportacdo de carne crescem a cada ano e
incrementos nos processos de producao sdo necessarios para a manuten¢cao do mercado.
Uma das principais ferramentas utilizadas para aumentar a eficiéncia da producio e
reproducdo sdo as biotécnicas da reprodu¢cdo como a inseminacdo artificial (IA),
inseminacdo artificial em tempo fixo (IATF), transferéncia de embrides (TE),
maturagdo de odcitos in vitro (MIV), fertilizagdo in vitro (FIV) e a produgdo de
embrides in vitro (PIVE). A FIV e a PIVE desenvolveram-se muito (GINTHER et al.,
2003a) e desde entdo a taxa de maturag@o oocitdria e de produgcdo de embrides vidveis
tem aumentado. Ainda assim, esfor¢os sdo necessarios para a aplicagdo mais rentdvel
destas técnicas na pecudria.

A aspiragdo folicular guiada por ultrassom para a colheita de odcito (OPU)
combinada com PIVE € um método aplicavel na reproducao bovina (HASLER et al.,
1995). A colheita de odcitos, utilizando esta técnica apresenta a vantagem de ser menos
invasiva, possui alta repetibilidade e é considerada segura, apesar de impor alguns
riscos as fémeas. Esta técnica tem sido usada com sucesso em vacas doadoras com
problemas reprodutivos, clinicamente inférteis, com idade avancada, novilhas, em
lactagcdo e pos-parto (LOONEY et al., 1994; BUNGARTZ et al., 1995; RIDELL et al.,
1997; FRY et al., 1998; KENDRICK et al., 1999; ALLER et al., 2010). Pode ainda ser
um método alternativo de obtencdo de gametas de fémeas gestantes e geneticamente
valiosas (RYAN et al., 1993).

Em vacas gestantes a OPU pode ser comprometida devido as mudancgas na
posicdo anatdmica dos ovdrios, menor nimero de foliculos e odcitos recuperados a
partir do 5° més de gestacdo, comparados com os recuperados do 2° ao 4° més
(EIKELMANN et al., 2000). Outro problema € a tendéncia de diminui¢do dos foliculos
grandes a partir da segunda metade da gestacio (REXROAD; CASIDA, 1975). Nestes
animais, a estimulacdo hormonal antes da OPU, utilizando gonadotrofinas exdgenas,
tem sido um método para aumentar o nimero de foliculos disponiveis para aspiragao,

aumentando o rendimento de Gocitos, com qualidade superior e embrides com maior



viabilidade (MEINTIJES, et al., 1995).

Desta forma, a colheita de odcitos de vacas gestantes pode levar a
comprometimentos na FIV e PIVE. A presenca de um corpo liteo parece exercer um
controle local sobre o crescimento dos foliculos e aparentemente, tem influéncia
negativa para o crescimento de foliculos maiores que 7 mm a partir dos dias 21/22 até o
dia 60 da gestacao (PIERSON, GINTHER, 1987; DRIANCOURT et al., 1991). O corpo
liteo pode regular o desenvolvimento folicular ovariano inibindo a resposta as
gonadotrofinas exdgenas, de forma a ajudar a evitar a lutedlise durante a gestagdo, ja
que o estradiol estd envolvido na producdo de prostaglandinas pelo dtero (THATCHER
et al., 1986).

A producao de embrides FIV e PIVE de melhor qualidade est4 ligada a melhorias
no sistema de maturacdo oocitdria. E necessrio entender o completo metabolismo
folicular para determinar a qualidade oocitiria e com isto desenvolver sistemas
eficientes de maturacdo para aquisicdo da competéncia dos odcitos (KRISHER et al.,
2007).

Neste sentido, em humanos, varios estudos foram desenvolvidos a fim de entender
a interacdo das proteinas presentes nas secrecdes (fluido folicular) das células da
granulosa e teca e suas interacdes/fungdes com odcito, na espécie bovina. Apesar de
muitos estudos a respeito da FIV e PIVE, os resultados relacionados a expressao de
proteinas no fluido folicular e suas relagdes com o gameta feminino sdo raros
(MURANAKA et al., 1986). Em bovinos as interacdes proteicas provavelmente sdao
movimentadas pelas alteracdes hormonais durante o ciclo estral e durante a gestacao
(SENGER et al., 2003).

Em vista da auséncia de estudos sobre o perfil protedmico do fluido folicular
durante a foliculogénese de vacas gestante, visando a melhoria da reprodu¢io bovina de

meios de cultivo e processos como MIV e a F1V, o presente estudo se justifica.

2. REVISAO DA LITERATURA
2.1. Fisiologia do ciclo estral das vacas

A vaca € considerada uma espécie poliéstrica anual, o ciclo estral tem uma
duracdo de 17 a 25 dias (STEVENSON, 2003). Estd dividido em fase folicular
(predominantemente estrogénica) e luteal (predominantemente progesteronica). Durante
estas fases ocorrem ondas de crescimento folicular, que podem ser de 2 a 4 ondas, a

depender da subespécie considerada. A populacdo de foliculos no ovério das vacas ao



nascimento € estimada em 235.000 foliculos entretando, o nimero pode variar de 0 a
720.000, em vista de varios fatores, incluindo raca, idade, niveis hormonais e status
reprodutivo (GONCALVES et al., 2002), a maioria dos foliculos entra em atresia e
raros serdo ovulados (Figura 1, YANG et. al.,, 1998), sendo que a cada onda de
crescimento folicular trés a seis foliculos sdo recrutados (SAVIO et al., 1988; SIROIS,
FORTUNE, 1988; SUNDERLAND et al., 1994).

A emergéncia de uma nova onda de crescimento folicular é precedida pelo
aumento do FSH (ADAMS et al., 1992). A supressdo do hormonio foliculo estimulante
(FSH) previne crescimento posterior dos foliculos de 3-5 mm (TURZILLO,
FORTUNE, 1990). Os foliculos de 1-3 mm crescem similarmente em resposta ao
aumento da concentragdo plasmatica de FSH. O pico da onda de FSH ocorre em média
quando o maior foliculo possui cerca de 5 mm, a concentragdo entdo diminui com um
intervalo aproximado de 3 dias entre o pico da concentragdo e o comec¢o da divergéncia,
onde um dos foliculos se torna dominante (JAISWAL et al., 2004). As concentragdes
séricas de estradiol comeca a aumentar no inicio da divergéncia folicular em bovinos. O
foliculo dominante emerge 6 horas antes que os outros foliculos da onda e € maior do
que estes no final da fase de crescimento comum (GINTHER et al., 2003a).

Entre o pico de FSH e o inicio da divergéncia, todos os foliculos da onda
continuam a requerer FSH e mais de um foliculo contribui para a diminui¢ao do FSH
(JAISWAL et al., 2004). Somente o foliculo dominante continua a crescer apesar das
baixas concentragdes de FSH e este declinio € necessdrio para o estabelecimento da
divergéncia (ADAMS et al., 1992; EVANS et al., 1997; AUSTIN et al., 2001). Com a
diminui¢ao da concentracdo de FSH, os outros foliculos diminuem a producdo de
estrégenos, reducdo nos niveis de inibinas no soro e aumento de proteinas de ligacao
para o fator de crescimento semelhante a insulina (IGF), culminando com apoptose das
células da granulosa (SUNDERLAND et al., 1996; MIHM et al., 1997).

Estradiol (E2) e inibina atuam de forma reduzindo a concentra¢do sanguinea de
FSH. A inibina produzida por multiplos foliculos antes da divergéncia e pelo foliculo
dominante apds o inicio da divergéncia suprime o FSH, promovendo a atresia dos
foliculos subordinados (EVANS et al., 1997; AUSTIN et al., 2001). Mecanismo de
desvio folicular em bovinos envolve a aquisi¢do seletiva de resposta ao hormodnio
luteinizante (LH) pelo foliculo dominante. No desvio folicular o nimero de receptores
de FSH nas células da granulosa ndo se altera no foliculo dominante e o de LH aumenta

(GINTHER et al., 1996).
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Figura 1. Diagrama da populacio de foliculos na vaca. Fonte: KANITZ, 2003.

O crescimento folicular dominante foi associado com aumento da concentragdo de
(E2) e progesterona (P4) no fluido folicular. J4 nos foliculos subordinados a relagcdao
entre as concentragdes de E2: P4 s@o menores. O destino do foliculo dominante depende
da funcdo do corpo liteo. Concentragdes elevadas de progesterona o foliculo dominante
torna-se atrésico devido a influéncia negativa da progesterona na pulsatilidade de
secrecdo de LH (IRERLAND et al., 2000).

Na baixa pulsatilidade de LH pela influéncia de elevadas concentragdes de
progesterona, o foliculo dominante comeca a regredir e desencadeia o recrutamento de
uma nova onda de crescimento folicular (HYTTEL et al.,, 1986; 1989; BAO,
GARVERICK, 1998; IRERLAND et al., 2000; BEG et al., 2001; 2002). Contudo, com
o pico de LH o foliculo dominante continua a crescer culminando com a ruptura do
foliculo e ovulacdo (VAN DE LEEMPUT et al., 1999; RIZOS et al., 2002). A Figura 2
ilustra as ondas de crescimento folicular nos bovinos.

A capacidade do odcito em sofrer a maturacio, ser fertilizado e se desenvolver em
um embrido vidvel é adquirido gradualmente durante a foliculogénese e € denominada
de competéncia oocitiria (MERMILLOD et al., 1999). Essas modificagdes sao

influenciadas pelo foliculo e aumentam conforme ocorre o desenvolvimento folicular;



apesar disso a relacdo entre o crescimento folicular e a competéncia oocitaria ndo esta
bem estabelecida. A atresia folicular pode alterar a competéncia oocitdria e seu
potencial de desenvolvimento in vitro, contudo sua competéncia nao pode ser
modificada quando adquirida (MERMILLOD et al., 1999). Os foliculos em apoptose
aumentam durante a fase de dominéncia e a competéncia oocitdria tende aumentar em
relagcdo ao tamanho do foliculo (BLONDIN, SIRARD, 1995; LONERGAN et al., 1994;
PAVLOK et al, 1992; YANG et al., 1998). Nas fémeas gestantes ou nado, a
progesterona suprime a secre¢do de LH e crescimento do foliculo dominante; (BEG et
al., 2002). Estudos demostram que o ambiente folicular reflete as condicdes metabodlicas
materna (ROBKER et al., 2009). Também foi demostrado que suplementacdo de
progesterona durante a superovulacdo melhora a qualidade de odcitos e embrides
(NASSER et. al, 2011), e a inibi¢do da sintese de progesterona durante a maturacdo
folicular afeta negativamente a competéncia do odcito sugerindo efeitos durante o

periodo liteo (APARICCIO et al., 2011).
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Figura 2. Esquema segundo SENGER et al., (2003) do ciclo estral bovino composto
por trés ondas foliculares. As primeiras duas ondas foliculares ocorrem durante o
periodo de elevacdo da progesterona (metaestro) ou durante o pico de produgdo da
progesterona (diestro). Os foliculos recrutados e selecionados durante estas fases do
ciclo se tornam atrésicos. A ultima onda folicular ocorre apds a lutedlise e resulta em
um foliculo dominante que ovulard. Somente os foliculos recrutados durante ou apds a

lutedlise se tornaram aptos a ovulacao.



Em vacas superovuladas observam odcitos aberrantes, maturagdes reduzidas e
menor competéncia dos odcitos (HYTTEL et al., 1989; SIRARD et al., 2001), que pode
ser causada por uma perda de comunicagdo entre as células de cumulus e o6cito Em
ratos a superovulacdo resultou em embrides ruins, retardamento no crescimento fetal, e
perda pds-implantacdo (AUWERA et al., 2001).

Na Figura 3 (SENGER, 2003) a secre¢do e a concentracdo plasmatica de
progesterona apresentam varia¢do ciclica e refletem a funcionalidade do corpo liteo
entre a fase de crescimento, manutencao e regressao. Concentragdes abaixo de 1 ng/mL
sdo encontradas no estro, aumenta até o décimo dia chegando em torno de 4,5 ng/mL
em vacas de ragas zebuinas (ADEYEMO, HEATH, 1980) e 16,0 ng/mL em vacas
holandesas (BADINGA et al.,, 1994). Caso ndo ocorra gestacdo, o CL regride e as
concentracdes de progesterona reduzem até valores compativeis para a manifestacao de
um novo estro (BORGES et al., 2003). Com a presenca do embrido no utero, onde
provoca alteracdes no organismo materno de ordem hormonal, anatdmica e
comportamental, tem-se o inicio da gestacdo com liberacdo de interleucinas pelos
trofoblastos sinalizando sua presenca que sdo as células do embrido, inibindo os
receptores endometriais de estrégenos, consequentemente inibindo os receptores
endometriais de ocitocina, assim a ocitocina liberada pela hipéfise ndo agird em seus
respectivos receptores, impedindo a producdo de prostaglandinas pelo utero evitando

assim a lutedlise. (GONCALVES et al., 2002).
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Figura 3. Comparacdo entre a condi¢do enddcrina da vaca com concepto ausente (A)
ou presente (B). Na fémea que o concepto estd presente, nao ha episédios de liberagao
de PGF20 que causam a lutedlise e concentragdes elevadas de progesterona sao
mantidas. H4 um bloqueio da sintese de receptores da ocitocina, o qual é denominado
reconhecimento materno. O reconhecimento materno deve ocorrer antes do inicio da

lutedlise para a manutengdo da gestacdo. Fonte: SENGER, 2003.



2.2. Proteémica do liquido folicular

O foliculo em crescimento requer ambiente enddcrino para a maturacao oocitdria;
esteroides e varios peptideos produzidos localmente ou em locais distantes, os quais sao
responsaveis por fornecer o meio nutritivo ideal (XIA, YOUNGLALI, 2000). O contato e
a interacdo entre o odcito e o ambiente influenciam no estabelecimento dos principais
componentes deste meio (BROWER, SHULTZ, 1982; VOZZI et al, 2001;
LINGENFELTER, et al., 2008). O ambiente folicular € influenciado pelo tipo de
gonadotrofina a que o foliculo é exposto durante a fase folicular. O uso de agentes
luteinizantes altera este ambiente (AL-INANY et al., 2005), contudo odcitos
recuperados durante a fase litea possuem competéncia meidtica semelhante a de odcitos
recuperados durante a fase folicular (MACHATKOVA et al., 2004). A influéncia das
gonadotrofinas ird se refletir na producdo hormonal, e consequentemente sobre a
producdo de bioelementos do fluido folicular. Exemplo disto é a maior expressdo de
genes associados a apoptose quando hd menor concentragdo de estrégeno intra-folicular
(EVANS et al., 2004). A maior qualidade oocitdaria também estd associada com a
quantidade de estradiol no liquido folicular (SMITZ et al., 2007).

Células da teca, células da granulosa, células do cumulus e odcito participam de
uma complexa interacdo de sinalizacdo para controlar o crescimento folicular e a
competéncia do odcito formando o ambiente folicular modificando e caracterizando
para a maturagdo oocitdria; o odcito também secreta fatores que regulam as funcdes das
células do cumulus, e o desenvolvimento folicular, (Figura 4) e as moléculas para o
crescimento do odcito e o sucesso na maturagdo dependem dessa interagdo, tanto
nuclear, assim como a citoplasmatica (GILCHRIST et al., 2004; EPPIG et al., 2001).

O odcito estd contido no liquido folicular, onde sofre maturacio e
desenvolvimento (IWATA et al., 2006; KIM, et al., 2006; BIANCHI et al., 2013). O
liquido folicular € formado a partir do metabolismo das células da granulosa e teca e
apresenta componentes semelhantes ao do soro sanguineo. A barreira hemato-folicular é
permedvel a proteinas com massa menor a 500 kDa sendo esse um dos fatores
determinantes na constituicao folicular (HESS et al., 1998).

A importancia do liquido folicular pode ser encontrada em varios estudos
(GILCHRIST et al., 2004; LI et al., 2006; KRUIP, DIELEMAN, 1982), Ali et al.,
(2004) estudaram os efeitos do liquido folicular de novilhas sobre a MIV. Esses autores
verificaram que a competéncia oocitdria foi maior quando adicionou-se 5% de liquido

folicular proveniente de foliculos medindo entre 5 a 15 mm, comparada com a adi¢ao de



fluido oriundo dos foliculos de 2 a 5 mm ou de 10% de liquido dos foliculos maiores.
Além disso, observaram que hd um sinergismo entre os hormonios incluidos no meio de

cultivo e a fonte de liquido folicular sobre o desenvolvimento oocitdrio.

Capilar

— Célula dateca

Célula mural
da granulosa

Célula do

cumhis
Zona pelcida

- Odeito

Figura 4. Diagrama do foliculo pré-ovulatério descrevendo a influéncia das células
somdticas sobre a competéncia oocitdria via esteroidogénese, sinalizacdo celular e
metabolismo. AREG: amphiregulin; BMP15: bone morphogenetic protein 15; EREG:
epiregulin; FSHR: receptor de FSH; IGF-1R = receptor de IGF-1; NPPC: natriuretic
peptide precursor type C; O,: oxigénio. Fonte: KRISHER 2013; DUMESIC et al., 2015.

A ligacdo funcional entre odcito e as células que o envolvem, especialmente as
células do cumulus desempenha papel importante no processo de maturagdo
(GILCHRIST et al., 2004; LI et al., 2006). A auséncia das células do cumulus promove
uma deficiéncia na sintese de proteinas, a qual reflete na regulacdo do ciclo celular
(COMBELLES et al., 2005). Estas células fornecem um microambiente com baixas
concentragdes de glicose e uma elevada concentracdo de lactato, e regula a homeostase
para odcito e posteriormente para o embrido (MORI et al., 2000; TANGHE et al.,
2002). Qualque alteracao neste microambiente pode promover a formacdo de embrides
com alteracdes morfolégicas (XIA et al., 2000). Neste contexto, a producido de

diferentes macromoléculas, incluindo proteinas, por este tipo celular, estd intimamente



relacionada a competéncia oocitdria (IWATA et al., 2006; KIM et al., 2006; BIANCHI
et al., 2013).

O complexo cumulus-odcito € a udltima estrutura do foliculo a ser afetada pela
atresia (KRUIP, DIELEMAN, 1982), ou seja, este tipo celular possui um papel de
protecdo oocitdria contra o estresse oxidativo durante a maturagdo, aumentando a
sintese de glutationa citoplasmética do odcito e a capacidade de sintese proteica com
intuito de fornecer termoprotecdao (LUCIANO et al., 2005).

As concentracdes de estradiol no liquido folicular sao mais elevadas em foliculos
grandes do que em pequenos (GASTAL et al., 1999; BELIN et al., 2000). As células do
cumulus mantém o metabolismo em cooperacdo com o0s odcitos via fatores pardcrinos e
também por moléculas de baixa massa molecular distribuidas por comunicagio
bidirecional entre as células do cumulus e odcito via jungdes comunicantes (gap
junctions); GANDOLFI et al., 2005; OZAWA et al., 2008), tal cooperagdo é crucial
para a regulacdo da maturacdo e remodelamento da cromatina em odcitos bovinos, para
a total competéncia e condugdo da embriogénese (CAIXETA et al., 2009; TESFAYE et
al., 2009).

Toda esta interagdo entre as células que envolvem o odcito é mediada por
diferentes macromoléculas, sendo as proteinas os principais elementos envolvidos no
desenvolvimento folicular, fertilizacio do odcito e o desenvolvimento embriondrio
(IWATA et al., 2006; KIM et al., 2006; BIANCHI et al., 2013). Tais elementos sdo
considerados uma fonte abundante de biomarcadores (BALABAN et al., 2006;
SCHWEIGERT et al., 2006) e pode revelar a fase do desenvolvimento folicular, o
estado geral do foliculo, a qualidade do odcito (REVELLI et al., 2009) e até a satude do
individuo (KIM et al., 2006).

As proteinas sdo as macromoléculas mais abundantes nas células. O
conhecimento da estrutura das proteinas envolvidas nos processos celulares desempenha
papel fundamental para o aprimoramento de processos laboratoriais, como as
biotecnologias da reproducdo. As proteinas sdo organizadas em varios niveis que
incluem estrutura primadria, secunddria, tercidria e quaterndria, e tipos de ligacdes sendo
aspectos importantes para prever suas funcdes (KLEIN, DELISI, 1986; CHOU, 2006;
LEVITT, CHOTHIA, 1976; ANDREEVA et al.,, 2004; MURZIN et al., 1995;
FERRAGINA et al., 2007; DAI, WANG, 2008; KURGAN et al., 2008). A classe
estrutural das proteinas estd relacionada a composicdo de seus aminodcidos (ZHOU,

1998; CAI, 2002; KLEIN, DELISI, 1986; CHOU, 1999; CHOU, SHEN, 2007) Apés a
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transcricdo e tradugdo, as proteinas podem sofrer modificacdes pds-traducionais
(GOBBETTI et al., 2002), desta forma resultados da expressdo génica podem ser
restritos, sendo necessdria a caracterizagdo das proteinas e dos peptideos do liquido
folicular, a fim de permitir a identificacdo do seu papel na fisiologia folicular e
maturacao oocitdria (DUCOLOMB et al., 2013).

Os virios elementos que compde este fluido pode promover a elaboracdo de
meios mais apropriados para a MIV (ANGELUCCI et al., 2006), haja visto que o
principal componente proteico € a albumina, a qual ja faz parte dos meios para o
cultivo de oécitos (BAVISTER, 1969).

Em camundongos, durante a maturacdo oocitdria hd mudancgas qualitativas na
sintese proteica e mais da metade do RNAm ¢é degradada. Os odcitos sdao incapazes de
transcrever proteinas quando a cromatina encontra-se condensada e a sintese proteica
apresenta um ligeiro aumento nas 12 horas iniciais do processo de maturagdo e diminui
10% ap6s 40 horas de cultivo (TOMEK et al., 2002). A investigacdo em larga escala de
proteinas nos organismos (WILKINS et al., 1996) € importante, uma vez que fornece
informacdes sobre os processos metabolicos (WILLIAMS et al., 1997; SMITH et al.,
2006).

Virios estudos investigaram a concentragdo de proteinas no liquido folicular
(SCHWEIGERT et al., 2006), porém poucos t€ém descrito sua composicdo peptidica
(KIM et al., 2006; SCHWEIGERT et al., 2006; HANRIEDER, 2008), os meios de
cultura tentam mimetizar as condi¢des fisiologicas naturais € importante conhecer todas
as caracteristicas quimicas naturais na qual o odcito estd submetido (FAHIMINIYA et
al., 2010).

O desenvolvimento oocitdrio nos mamiferos € um processo longo, acompanhado
de reorganizacdes estruturais e funcionais do nucléolo, o qual desempenha um papel
chave na biogénese do ribossomo (HERNANDEZ-VERDUN et al., 2010; DUNDR,
2012; SHAW, BROWN, 2012; GRUMMT, 2013). Além de RNAs (principalmente,
rRNA e snoRNAs) a biogénese no ribossomo requer inimeros fatores proteicos para
garantir a transcricdo rDNA, processamento de rRNA e a exportacdo de particulas para
o ribossomo no citoplasma (CISTERNA, BIGGIOGERA, 2010).

Mortarino et al. (1999) encontraram 200 spots no liquido de cistos foliculares e
foliculos em diferentes estdgios de desenvolvimento. Nove spots diferenciais foram
identificados pelo sequenciamento do N-terminal, sendo encontradas a o-1-antitripsina,

albumina, sorotransferrina e apolipoproteina A-I e A-IV. Foram encontrados diferentes
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padrdes de proteinas entre os diferentes diametros foliculares e nos cistos.

Posteriormente, Maniwa et al. (2005) estudaram as proteinas contidas no fluido de
cistos foliculares a fim de correlacionar estes elementos a etiologia e patogenia da
alteracdo. Diferente dos achados de Mortarino et al. (1999), este estudo encontrou uma
expressdo elevada de 8 spots de proteinas nas amostras de liquido de cistos foliculares:
f1-atpase mitocondrial bovina (BMFA), fator associado a eritréide (EAF), metionina
sintase (MeS), receptor-VEGF, gliceraldeido 3-fosfato desidrogegenase (GAPDH),
proteina 70 de choque térmico (HSP70), B-lactoglobulina (BLG) e subunidade Ip da
succinato desidrogenase (SD).

Ducolomb et al. (2013) viram a adi¢do de fracdes proteicas e peptidicas do fluido
folicular ao meio de cultivo para maturagao (MIV) e fertilizacdo in vitro (FIV) de
suinos. As amostras de liquido folicular foram separadas em 5 fracdes (F1-F5) e
identificadas por espectrometria de massa. A adi¢ao da F1, a qual continha 12 proteinas
(fragmentos de imunoglobulinas e imunoglobulinas, albumina, citoqueratina, queratina,
a-1-antiquimitripsina 2, transferrina e precursor do plasminogénio) elevou as taxas de
MIV e FIV. Ja as fragdes F2 (6 proteinas, fragmentos de imunoglobulinas e
imunoglobulinas, pré-albumina), F3 (6 proteinas, fragmentos de imunoglobulinas e
imunoglobulinas, 2 isoformas da pré-albumina) e F4 (14 proteinas, proteina da familia
do inibidor da inter-o-tripsina, o-1-antiquimiotripsina, haptoglobina, endopina 1f,
transtiretina, componente C8G do complemento, precursor da albumina sérica, fator-B,
properdina, fragmento da fumarato hidratase, inibidor da anidrase carbOnica, fator de
coagulacdo XII e 3 imunoglobulinas) reduziram a porcentagem de odcitos na metafase
I. J& a fracdo F5 (2 proteinas, albumina sérica e queratina) favoreceu a quebra da
vesicula germinativa e favoreceu a MIV. Estudos anteriores demonstraram efeitos
mencionados em suinos, mas nao identificou diferentes fra¢des contidas no liquido
folicular. Romero-Arredondo et al. (1994) investigaram a inclusdo de liquido folicular
ao meio de cultivo. Quando o fluido foi colhido O e 4 horas apds a onda pré-ovulatdria
de LH houve efeito inibitério da meiose, contudo quando colhido 8 horas ou mais ap6s
o pico de LH este efeito foi ausente e induziu a expansao do cumulus e a maturacao
meiotica.

Em humanos, as proteinas do fluido folicular estdo envolvidas em diferentes
processos oocitarios e ha uma variagao nas funcoes celulares do gameta de acordo com
o tipo proteico (NAYUDU et al., 1989).

Nas vacas foram analisados componentes quimicos do fluido folicular em relacao
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ao soro sanguineo. No fluido folicular se observou maiores concentragdes de sddio,
potdssio, albumina, progesterona e menores concentragdes de proteina total, gama-
globulina, colesterol total, colesterol livre e glicose. No soro sanguineo teve auséncia de
albumina. A colora¢do do fluido folicular amarelada teve concentragdes de proteina
total superiores comparadas ao amarronzado, este estudo concluiu que os principais
componentes quimicos do fluido folicular sdo transferidos a partir do sangue por
capilares da parede folicular através de um mecanismo seletivo (MURANAKA et al.,

1986).

2.3. Consideragoes finais

Virios estudos da expressao génica tém sido conduzidos, porém sdo escassas as
informacdes na literatura sobre a andlise protedmica do fluido folicular bovino
(HATZIRODOS et al., 2014), o que pode fornecer respostas quanto ao desenvolvimento
folicular nos grupos de foliculos e diferentes estados fisiolégicos em bovinos. A
identificacdo global dos peptideos € uma impressao digital da célula, da sua funcio e do
seu status. A expressao de diferentes genes no liquido folicular j4 foi descrita em muitas
espécies (ANGELUCCI et al., 2006), incluindo bovinos (KRISHER et al., 2007).
Contudo, apds a transcricdo e traducao, as proteinas podem sofrer modificacdes pds-
traducionais (GOBBETTI et al., 2002), desta forma resultados da expressdo génica
podem ser restritos, sendo necessdria a caracterizacdo das proteinas e dos peptideos do
liquido folicular, a fim de permitir a identificagdo do seu papel na fisiologia folicular e
maturacdo oocitdria, além de permitir o seu uso como aditivo do meio de cultivo no
processo de maturacdo in vitro (DUCOLOMB et al., 2013). Ademais a andlise
protedmica pode identificar marcadores da competéncia oocitdria, o que pode ser uma
ferramenta para a fertilizacao in vitro (ANGELUCCI et al., 2006).

Estudos comprovaram que o fluido folicular ndo-fracionado pode influenciar no
cultivo oocitdrio em bovinos (ROMERO-ARREDONDO et al., 1994); fragdes do
liquido folicular podem modificar a maturacdo ou a fertilizagdo in vitro em suinos
(DUCOLOMB et al., 2013). Estes achados levam a hipétese de que o liquido folicular
contém fatores que podem ser utilizados para o cultivo oocitdrio, contudo é necessario
que estes fatores sejam conhecidos e estudados em bovinos, durante o desenvolvimento
folicular.

Melhor entendimento dos mecanismos moleculares envolvidos na foliculogénese

permitird maior controle sobre a fungdo reprodutiva e novas abordagens no tratamento
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da infertilidade. Poderd ainda, servir como uma ferramenta para a melhor exploracdo do
potencial reprodutivo de fémeas bovinas e obtencao de melhores resultados na aplicacdo

de biotécnicas da reproducao.
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4. HIPOTESE E OBJETIVO

4.1. Hipotese
H4 expressao diferenciada de proteinas no liquido folicular em vista do

desenvolvimento dos foliculos ovarianos de vacas zebuinas gestantes?

4.2. Objetivo principal
Caracterizar o perfil proteico do liquido folicular de vacas zebuinas gestantes

em diferentes tamanhos de foliculos saudaveis, transicionais e atrésicos.

4.3. Objetivo especifico

Caracterizar as proteinas do liquido de foliculos sauddveis, foliculos pequenos
(<6,4 mm), médios (6,5mm a 8,9mm e) e grandes (>=9,0mm) de foliculos saudaveis,
transicionais e atrésicos de vacas zebuinas gestantes, pela eletroforese unidimensional

associada a abordagem ESI TOF/TOF MS/MS e ontologia génica.



CAPITULO 2



26

Analise protedomica do liquido folicular de vacas gestantes
Proteomic analysis of follicular fluid from pregnant cows
(Artigo redigido segundo as normas da Theriogenology, ISSN 0093-691X, disponivel

em http://www.elsevier.com/journals/theriogenology/0093-691X/guide-for-authors))

RESUMO

No ciclo estral das vacas ocorre uma série de eventos que se repetem até o impedimento
da lutedlise, pela presenca do embrido no tutero, que provoca alteracdes no organismo
materno de ordens hormonais, anatbmicas e comportamentais. Apesar disso, a colheita
de odcitos em vacas gestantes € uma alternativa para a producao in vitro de embrides.
No entanto, em vista do perfil hormonal durante a gestacdo, os fatores envolvidos no
desenvolvimento folicular podem ser comprometidos. Em vista disso, este estudo
objetivou comparar o perfil proteico do liquido folicular de vacas gestantes. Foram
colhidos ovérios de 36 vacas gestantes em terco inicial de gestacdo. O liquido folicular
foi puncionado e o diametro de cada foliculo foi mensurado pela ultrassonografia, sendo
classificados em trés categorias <6,4mm, 6,5mm a 8,9mm e >9. Apds duas
centrifugacdes para remocdo das células, as proteinas totais foram mensuradas e a
eletroforese unidimensional realizada sob condicdes desnaturantes e redutoras. As
bandas foram recortadas e a digestdo in gel realizada objetivando a espectrometria de
massas. A concentracdo de estrégeno e progesterona foi mensurada no liquido folicular
para determinar a viabilidade dos foliculos. Foram encontradas 46 bandas de proteinas
na eletroforese em 67 amostras de liquido folicular. A média da concentra¢do + desvio
padrao da progesterona foi de 71,32 + 80,06 ng/mL e estrégeno de 27,57 + 30,62
ng/mL, considerando todos os foliculos. Houve expressao diferenciada de proteinas nas
diferentes categorias de foliculos. Na espectrometria de massas foram encontradas
diversas proteinas, sendo as principais apolipoproteina, angiotensinogénio, heat shock e

glutationa.

Palavras-chave: proteinas, fluido folicular, bovinos, prenhez, OPU.
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1. Introducao

Os bovinos s@o animais domesticados de origem indiana e européia provenientes
de selecdes e adaptados para o uso e o bem estar do homem (DARWIN 2009).

O rebanho bovino mundial e a producdo de carne crescem a cada ano e
incrementos nos processos de producao sdo necessdrios para a manutengdo do mercado.
Uma das principais ferramentas utilizadas para a producdo sdo as biotécnicas da
reprodugdo, como a inseminagdo artificial (IA), inseminacgdo artificial em tempo fixo
(IATF), transferéncia de embrides (TE), maturacdo de odcitos in vitro (MIV),
fertilizacdo in vitro (FIV) e a producdo de embrides in vitro (PIVE). A FIV e a PIVE se
desenvolveram e desde entdo a taxa de maturacdo oocitdria e de produ¢cdo de embrides
vidveis tem aumentado (GINTHER et al., 2003). Ainda assim, esfor¢os sdo necessarios
para a aplicagdo mais rentavel destas técnicas.

A aspiragdo folicular guiada por ultrassom para a colheita de odcito (OPU)
combinada com a PIVE € um método aplicdvel na reproducdo bovina (HASLER et al.,
1995), apresentando a vantagem de ndo ser invasiva, possuir alta repetibilidade, e é
considerada segura, apesar de impor alguns riscos as fémeas. Esta técnica tem sido
utilizada com sucesso em vacas doadoras com problemas reprodutivos, clinicamente
inférteis, com idade avangada, novilhas, em lactacio e pos-parto (LOONEY et al., 1994;
BUNGARTZ et al., 1995; RIDELL et al., 1997; FRY et al., 1998; KENDRICK et al.,
1999; ALLER et al.,, 2010). Pode ainda ser um modo alternativo de obtencdo de
gametas de fémeas gestantes e geneticamente valiosas (RYAN et al., 1993).

Em vacas gestantes a OPU pode ser comprometida devido as mudancgas na
posicdo anatdmica dos ovdrios, menor nimero de foliculos e odcitos recuperados a
partir do 5° més de gestacdo, comparados com os recuperados do 2° ao 4° més
(EIKELMANN et al., 2000). Outro problema € a tendéncia de diminui¢do dos foliculos
grandes a partir da segunda metade da gestacio (REXROAD; CASIDA, 1975). Nestes
animais, a estimulacdo hormonal antes da OPU, utilizando gonadotrofinas exdgenas,
tem sido um método utilizado para aumentar o nimero de foliculos disponiveis para
aspiracdo, aumentando o rendimento de docitos, com qualidade superior e embrides
com maior viabilidade (MEINTIJES et al., 1995).

Desta forma, a colheita de odcitos de vacas gestante pode levar a
comprometimentos na FIV e PIVE. A presenca de um corpo liteo parece exercer um
controle local sobre o crescimento dos foliculos e aparentemente, ter uma influéncia

negativa para o crescimento de foliculos maior do que 7 mm, entre os dias 21/22 até os
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60 dia da gestacdo (PIERSON; GINTHER, 1987; DRIANCOURT et al., 1991). O corpo
luteo pode regular o desenvolvimento folicular ovariano inibindo a resposta as
gonadotrofinas exdgenas evitando a lutedlise durante a gestacdo, ja que o estradiol estd
envolvido na produgdo de prostaglandinas pelo dtero (THATCHER et al., 1986).

A producdo de embrides FIV e PIVE de melhor qualidade esté ligada a melhorias
no sistema de maturacdo oocitdria. Ainda ndo se conhece totalmente a interacdo do
o6cito com o liquido folicular, meio que o mantém até sua completa maturacdo no
ovirio. E necessdrio entender o completo metabolismo folicular para determinar a
qualidade oocitdria e com isto desenvolver sistemas eficientes de maturacdo para
aquisicdo da competéncia dos odcitos (KRISHER et al., 2007). Em bovinos as
interacdes proteicas, provavelmente, sdo movimentadas pelas alteracdes hormonais
durante o ciclo estral e durante a gestacao (SENGER et al.,2003).

Neste sentido varios estudos foram desenvolvidos em humanos a fim de entender
a interacdo das proteinas presentes nas secrecdes (fluido folicular) das células da
granulosa e teca e suas interagdes/funcdes com odcito. Os bovinos, apesar de muitos
estudos a respeito da FIV e PIVE, os resultados relacionados a expressdo de proteinas
no fluido folicular e suas relagdes com o gameta feminino os estudos sio raros.

Em vista da auséncia de estudos sobre o perfil protedmico do fluido folicular
durante a foliculogénese de vacas gestante, visando a melhoria de processos como MIV
e a FIV, o presente estudo objetivou descrever as proteinas diferenciais do liquido
folicular de vacas gestantes colhidos de foliculos em diferentes estagios de

desenvolvimento.

2. Materiais e métodos
2.1. Colheita e preparagdo das amostras

Foram colhidos os ovarios de 36 vacas de 1 a 4 meses de idade gestacional em
um abatedouro local. A gestacdo foi confirmada pela presenca de feto no tutero durante
o abate. Os ovdrios foram armazenados individualmente/vaca em frascos de 50 mL
contendo solugdo salina 0,9% de NaCl, a 37°C e transportados em caixas térmicas até o
laboratério, num periodo maximo de 3,5 horas.

No laboratério, os ovarios foram colocados em um recipiente contendo solug¢ao
salina 0,9% NaCl e submetidos a avaliacdo ultrassonografica (Figura 1, DOMED Sone
Scape A6, MedWrench, LLC, Peachtree City, GA, USA) para mensuragdo dos

foliculos. As estruturas foram classificadas de acordo com o didmetro e separadas em 3
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grupos, foliculos pequenos (<6,4mm,), médios (6,5mm a 8,9mm) e grandes (=9,0mm)
ver figura 1, seguida da aspiracdo do liquido folicular dos mesmos, utilizando-se seringa

de 3 ml e agulha 25x7 e a presenga de corpo liteo também foi anotado.

Figura 1. Imagem ultrassonogrifica de ovdrio com vdrios foliculos, alguns

identificados pelo numero 1, 2, 3 e 4 e com presenca de corpo liteo (CL)

O fluido folicular foi depositado em tubos plasticos e centrifugados a 600xg,
durante 10 minutos, para a separagdo do contetido celular. Entdo, o sobrenadante foi

colhido armazenados a -20°C.

2.2. Concentracdo de proteinas totais no liquido folicular

A concentracdo de proteinas totais no liquido folicular foi determinada pelo
método de Bradford (Bradford Reagent, B6916, Sigma—Aldrich®, St. Louis, MO, USA).
As amostras foram diluidas a 1: 60 em agua ultra-pura e 25uL da dilui¢cdo foram
acrescidos de 750uL da solucdo de Bradford. Todas as amostras foram preparadas em
duplicata. A leitura foi realizada em espectrofotdmetro, num comprimento de onda de
595 nm. O equipamento foi zerado com uma amostra denominada branco, a qual
continha 25uL. de dgua ultra-pura e 750uL da solucdo de Bradford. As absorvancias

foram anotadas e a concentragdo foi determinada de acordo com uma curva padrao.



30

2.3. Concentra¢do hormonal do liquido folicular

As concentragdes de progesterona do liquido folicular foram determinadas por
radioimunoensaio (RIA Progesterone, ref. IM 1188, Beckman Coulter, Diagnostic
Systems Laboratories, Inc., Webster, TX, USA), de acordo com as indica¢des do
fabricante. A sensibilidade do ensaio foi de 0,03 ng/mL e o coeficiente de variacdao
intraensaio foi de 1%. A curva padrdo variou de 1,5 a 5,6 ng/mL. Antes do ensaio, as
amostras foram diluidas na propor¢do de 1: 50 em tampao fosfato salina pH 7,0 (PBS).
A leitura foi efetuada em contador gama (WIZARD2 Automatic Gamma Counter,
Perkin Elmer, Waltham, MA, USA). As concentracdes de progesterona nas amostras
foram determinadas pelo equipamento de acordo com a curva padrao.

As concentracdes de estradiol foram determinadas por ensaio imunoenzimatico,
ELISA (Estradiol EIA Kit, ref. 582251, Cayman Chemical Company, Ann Arbor, MI,
USA) de acordo com as recomendac¢des do fabricante e de acordo com Gasperin et al.
(2012). As leituras dos resultados foram efetuadas em leitor de ELISA e os resultados
determinados por software especifico.

Baseados nas concentragdes de progesterona e estradiol (GRIMESE; IRELAND,
1986), os foliculos foram classificados em sauddveis (E2: P4 >que 1), transicionais (E2:

P4 >0,01 <1) altamente atrésicos (E2: P4<0,01).

2.4. Eletroforese unidimensional

A eletroforese unidimensional do liquido folicular foi realizada de acordo com
Laemmli (1970) e adaptado por Bollag et al. (1996). Foram utilizados mini-géis
confeccionados em cuba vertical (Hoefer MiniVE Vertical Eletrophoresis System, GE
HealthCare, S3ao Paulo, SP, Brasil), com gel de separacao de 12% e de empilhamento de
5% de poliacrilamida. As amostras foram diluidas numa concentracdo de 1: 60 em dgua
ultra pura em cada pogo da cuba foi aplicado um total de 7 uLL sendo assim 70 ug de
proteina. A eletroforese foi efetuada sob corrente constante de 15 mA/gel e voltagem
maéxima de 300V.

Ap6s a corrida, o gel foi fixado com solucdo de 40% de etanol e 10% de acido
acético por 60 minutos e corado com coomassie coloidal (NEUHOFF et al., 1985
adaptado por NEUHOFF et al., 1988 e LUO et al., 2006). O coomassie concentrado foi
preparado com 2% de acido fosférico, 10% de sulfato de amonia, e 0,1 de coomassie
G250 e solugao trabalho foi preparada com uso de 80% da solugdo trabalho acrescida de

20% de metanol. Apds a coloragdo os géis foram descorados em &4gua destilada e



31

mantidos em 4acido acético 10% até serem fotodocumentados. As imagens dos géis
foram lidas em software especifico (Image Master v.3.0, GE HealthCare, Sao Paulo, SP,
Brasil) para se estimar as massas moleculares e as densidades Opticas integradas (IOD)
das bandas, de cada amostra no gel. As massas moleculares foram estimadas no
marcador de massa molecular (Full Range Rainbow RPN80OON, Recombinant Protein

Molecular Weight Markers, 12 a 225 kDa, GE HealthCare, Sao Paulo, SP, Brasil).

2.5. Espectrometria de massas
2.5.1. Digestao de In-gel de proteinas

As bandas principais que apareceram em todos os géis e com intensidade forte
de coloracdo e as diferenciais foram selecionadas, recortadas dos géis e fragmentadas
em tamanhos de aproximadamente 1 mm3, com auxilio de uma lamina de bisturi. Os
fragmentos foram transferidos pra microtubos e foi adicionada solucdo de descoloragcao
(50% v/v acetonitrila [ACN] e 25 mM bicarbonato de amoénio) até total retirada
descoloragao.

A seguir os fragmentos foram desidratados com ACN 100% a seguir realizada a
reducdo e a alquilagdo dos géis. Os fragmentos foram reduzidos com 20 mM de DTT
em 50 mM de bicarbonato de amoénio, incubados por 40 min a 55°C. O liquido
excedente foi removido e substituido por 55 mM de iodoacetamida em 50 mM de
bicarbonato de amonio, no escuro, por 30 minutos a temperatura ambiente. O liquido
excedente foi novamente removido e os fragmentos lavados com 25 mM de bicarbonato
de amonio. Apds serem novamente desidratados com 100 % de ACN, os fragmentos
foram reidratados com solucdo de 20 ng/uL de tripsina (Promega V5111) em 50 mM de
bicarbonato de amonio. Apds a reidratacdo total, os fragmentos de gel foram
parcialmente cobertos com 25 mM de bicarbonato de amodnio e a digestao, realizada a
37°C por 16 horas.

A acdo da tripsina foi bloqueada pela adi¢dao de solugdao bloqueadora (50% ACN,
5% é&cido férmico em dgua ultrapura) e os peptideos eluidos dos fragmentos por
lavagens sucessivas com solu¢do de elui¢ao I (60% metanol, 1% &acido férmico, em
dgua ultrapura), solu¢do de eluicdo II (50% ACN, 1% é&cido férmico, em 4gua
ultrapura), seguidas da lavagem final com 100% de ACN. Os sobrenadantes de cada
banda foram transferidos para tubo de microcentrifuga e o volume foi reduzido em

concentrador a vicuo, a temperatura ambiente.
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2.5.2. Purificacdo das amostras

As amostras secas a vdcuo foram adicionados 10uL de solugdo 0,1% dcido
trifluoroacético (TFA), diluido em &4gua ultrapura. Apds esse passo cada uma foi
purificada utilizando microcolunas de fase reversa (Reverse phase Zip-Tip CI18,
Millipore). Para isso, as colunas foram equilibradas em solucdao A (100% ACN, 0,1%
v/v TFA), solucdo B (50% v/v ACN, 0,1% v/v TFA em dgua ultrapura) e solu¢do C
(100% ACN, 0,1% v/v TFA em dgua ultrapura). Apds o equilibrio, as amostras
proteicas puderam ser ligadas a coluna, seguindo-se lavagem com solucdo D (5% v/v
metanol, 0,1% v/v TFA em 4gua ultrapura). Para a elui¢cdo dos peptideos, 10uL de
solu¢do B foram aspirados e acondicionados em tubos de vidro borosilicato (Waters

Total Reco very vials). Seguiu-se nova concentracdo a vacuo.

2.5.3. LC-MS”

As amostras foram ressuspensas em 20 uL. de formiato de amdnio 20 mM pH
10,0. Os peptideos foram sequenciados no espectrometro de massas Synapt G2 HDMS
(Waters), acoplado ao sistema Acquity UPLC MClass, com tecnologia 1D Simulado
(Waters). Os peptideos foram capturados por uma coluna Trap 2D Symmetry C18 (5
pm, 180 um x 20 mm) (Waters). A separacao foi realizada com uma coluna de primeira
dimensao Acquity UPLC M-Class peptide BEH C18 (5 um, 300 pum x 50 mm) (Waters)
e uma coluna analitica Acquity UPLC M-Class peptide CSH C18 (1.7 pm, 75 um x 150
mm) (Waters). As fases moéveis da primeira dimensdo sdo: solu¢do de formiato de
amoOnio 20 mM pH 10 e acetonitrila. J4 na segunda dimensao os dois eluentes foram: A
(0,1% de acido férmico em dgua ultrapura) e B (100% ACN contendo 0,1% &cido
formico).

O gradiente da primeira dimensdo se inicia com 97% de formiato de amonio e
3% de ACN. Em 4,6 minutos foi atingido 55% de formiato de amodnio e 45% de
acetonitrila e até completar 10 minutos a condicao inicial foi restabelecida. O fluxo foi
de 2 uL/min.

O gradiente da fase mdvel analitico se iniciou com 93% de A e 7% de B e por 92
minutos o gradiente mudou linearmente para 60% de A e 40% de B e, ap6s 2 minutos
foi atingido 15% de A e 85% de B. Em dois minutos a coluna restabeleceu a condig¢do
inicial. O fluxo foi de 0,300 pL/min. Foi injetado 9 uL. da amostra.

A aquisicdo dos dados foi realizada em um espectrdmetro de massas do tipo

quadrupolo-tempo de voo (Q-TOF) Synapt G2 MS, equipado com uma fonte
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nanolockspray operando no modo positivo (Waters, Manchester, UK), com ion
mobility. Para todas as andlises, o espectrometro de massas operou no modo “V”, com
poder de resolugdo tipico minimo de 12500, com a cela de ion mobility ativada. O
espectrometro de massas foi calibrado com [Glul] fibrinopeptideo B (GFP) humana 1
pmol.uL" e a mesma solucdo foi empregada para o "lock mass" utilizando o fon de
dupla carga com uma amostragem a cada 30 segundos. Os experimentos foram
realizados no modo HDMSF (andlise independente de dados) que consiste na aquisico
alternada, entre espectros obtidos a baixa (3 eV) e alta (15-50 eV) energia de colisdo,
aplicadas ao médulo trap do ‘T-wave’ CID, em presenga de gds argdnio, que produz
ions precursores e produtos em sequéncia. O tempo de varredura foi de 0,8 segundos em

cada modo, no intervalo de m/z entre 50 e 2000.

2.5.4. Andlise dos dados

Os espectros de massas foram processados utilizando o software ProteinLynx
GlobalServer (PLGS) versdo 3.1, com o banco de dados reverso de Bos Taurus
UNIPROT (data do download: 19 de fevereiro de 2016; 43705 proteinas). Os
parametros de processamento incluiram: tolerancia automatica para precursores € fons-
produto; minimo de trés fons-fragmento correspondentes por peptideo; minimo de 7
ions-fragmento correspondentes por proteina; minimo de 2 peptideos correspondentes
por proteina; um possivel erro de clivagem pela tripsina; carbamidometilagdo de
cisteina como modificacdo fixa e oxidacdo de metionina como modificagdo varidvel;
taxa maxima de descoberta de falso positivo (FDR) a 4%.

Ap6s identificacdo proteica a anotagdo da ontologia génica de cada proteina foi
obtida no UniprotKB (www.uniprot.org.br) usando as categorias fun¢do molecular,
processo biolégico e componente celular. As figuras referentes a ontologia génica foram
obtidas online no endereco http://www.pantherdb.org e os interatomas no endereco

http://string-db.org/.

3. Resultados

As Tabelas 1, 2 e 3 representam os resultados obtidos na determinacdo das
concentracdes de progesterona, do estradiol e da eletroforese, considerando as amostras
obtidas de todos os ovdrios, dos ovarios com e sem corpo liteo. Foi encontrado um total
de 46 bandas nas diferentes categorias de tamanhos foliculares (Figura 2). Contudo,

nem todas as bandas estavam presentes em todas as amostras. No grupo de foliculos
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>6,5 a 8,9 mm apareceu uma banda de 282,95 kDa, a qual ndo estava presente nas
outras categorias. Nas amostras contidas em ovdrios com corpo liteo, as bandas 161,0
kDa e 9,02 kDa estavam presentes apenas nas categorias de foliculos <6,4 mm.
Considerando os ovérios sem corpo liteo, o grupo <6,4 mm, apresentou exclusivamente
as bandas 232,54 kDa, 165,00 kDa, 130,82 kDa, 96,71 kDa, 10,15 kDa e 8,95 kDa; os
de 6,5 a 8,9 mm, a banda 283,95 kDa e os >9,0 mm as bandas 152,59 kDa e 95,21 kDa.

Tabela 1. Resultados da média e desvio padrao das concentracdes de progesterona (P4),
estradiol (E2) e da eletroforese do liquido folicular de vacas gestantes, de diferentes

tamanhos de foliculos.

Massa mol. max.

Categoria n P4 (ng/mL) E2 (pg/mL) bandas e min. (kDa)
Todas 63 71,32 £ 80,06 27,57 + 30,62 48 282,95 a 6,72
<6,4 mm 45 64,68 +71,41 28,49 + 32,49 45 261,73 2 6,72
6,5 a 8,9 mm 6 129,62 + 126,16 17,63 + 12,30 40 282,95 a 8,95
>9,0 mm 12 68,51 £76,96 21,45 +£24,87 42 258,62 2 6,72

Tabela 2. Resultados da média e desvio padrao das concentragdes de progesterona (P4),
estradiol (E2) e da eletroforese do liquido folicular de vacas gestantes com presenca de

corpo liteo ovariano, de diferentes tamanhos de foliculos.

Massa mol. max.

Categoria n P4 (ng/mL) E2 (pg/mL) n° bandas

e min. (kDa)
Todas 31 92,53 + 89,82 33,24 £ 36,70 48 261,73 a 6,72
<6,4 mm 23 91,60 + 89,21 34,08 + 38,28 48 261,73 2 6,72
6,5 a 8,9 mm 4 122,93 +129,88 20,39 + 14,88 41 261,73 a 8,95
>9,0 mm 4 49,34 + 51,38 40,48 £ 54,50 40 250,52 6,72

As Tabelas 4 a 9 representam todas as proteinas encontradas nas classes
foliculares estudadas. J4 as Figuras 4 a 8 representam os interatomas formados nas
classes foliculares estudadas.

Na Figura 9, estdo representados os foliculos saudaveis de vacas gestantes, foram
encontrados 117 espectros obtidos pelo LC MS/MS ESI-TOF dos quais geraram 40
proteinas e as principais (Tabela 4) foram albumna sérica, apolipoproteina A,
complemento C3, fibrinogénio, IGK, proteinas de choque térmico, serotransferrina,
serpina e tubulina. As principais fungdes moleculares nesta classe foram atividade

catalizadora, atividade reguladora de enzimas e moléculas de atividades estruturais. Os
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principais processos biolégicos foram processo metabdlico, localizacdo, regulacdo
bioldgica e processo celular. Os componentes celulares que se destacaram foram regido
extracelular, complexo macromolecular e parte celular. As classes de proteinas mais
comuns foram proteases, citoesqueleto, enzima moduladora e proteinas de

transferir/carrear.

Tabela 3. Resultados da média e desvio padrao das concentracdes de progesterona (P4),
estradiol (E2) e da eletroforese do liquido folicular de vacas gestantes sem presenca de

corpo luteo ovariano, de diferentes tamanhos de foliculos.

n° Massa mol. max.
Categoria n P4 (ng/mL) E2 (pg/mL)
bandas e min. (kDa)
Todas 32 53,03 £ 65,00 21,39 + 23,49 48 282,95 a 9,46
<6,4 mm 22 36,54 £26,94 25,78 £26,38 46 261,73 a 9,46
6,5 a8,9 mm 2 143,00 + 168,64 12,10 £ 0,67 28 282,95 29,52
>9,0 mm 8 75,91 93,30 16,01 £ 13,20 40 258,62 a 9,86

MM 104mm <0, 5mm
kD

235

150
107

d L1

Figura 2. Gel de eletroforese em poliacrilamida do liquido folicular de vacas gestantes.
A coluna 1 representa o marcador de massa molecular, a 2 o liquido de uma foliculo

medindo 10,4 mm e a 3 de um foliculo medindo <6,5mm.

Na Figura 10 estdo representados os foliculos transicionais de vacas gestantes, nos
quais foram encontrados 21 espectros obtidos pelo LC MS/MS ESI TOF e geraram 12
proteinas, sendo as principais a IGK e o cloreto intracelular (Tabela 5). Os principais
processos bioldgicos foram regulacdo bioldgica, processo celular, localizacdo, processo

metabodlico e organismo multicelular. Quanto a fun¢do molecular, as mais observadas
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foram de atividade catalizadora, atividade molecular estrutural e atividade de transporte.
Os componentes celulares que se destacaram foram regido extracelular, seguida com
menor expressdo de partes celulares, complexo molecular e organelas e as classes de
proteinas mais comuns foram de transferir/carrear.

Na Figura 11 estdo representados os foliculos atrésicos de vacas gestantes, nos
quais foram encontrados 51 espectros obtidos pelo LC MS/MS ESI TOF que geraram
22 proteinas e as principais foram a o-proteina, apolipoproteina, complemento C3,
gelsolina, fibrinogénio, serpinas e tubulinas (Tabela 6). As principais funcdes
moleculares observadas foram as de enzimas com atividade de regulacdo, enzimas
catalizadoras e com menor expressdo as enzimas de ligacdo. O processo biolégico de
maior destaque foi de regulacdo bioldgica e processo metabdlico seguido de processo
celular e localizacdo. O componente celular com maior expressdao foi na regiao
extracelular e as classes de proteinas mais encontradas foram as enzimas moduladoras
seguida das proteinas carreadoras/transferéncia.

Na Figura 12 estdo representados os foliculos sauddveis de vacas gestantes com
presenca de corpo liteo. Foram encontrados 42 espectros obtidos pelo LC MS/MS ESI
TOF os quais geraram 11 proteinas. As principais foram albumina, o-proteina,
apolipoproteina, complemento C3, serpinas e endorfinas (Tabela 7). A fun¢do molecular
com maior destaque foram enzimas catalizadoras e reguladoras de atividade seguida,
com menor expressao pelas proteinas de ligacdo. O processo biolégico com maior
destaque foi de regulacdo bioldgica, seguido por processo metabdlico. O componente
celular mais encontrado foi na regido extracelular. As classes de proteinas com maior
presenca foram proteases, seguidas com menor expressdo de proteinas ligadas a
imunidade, as moléculas de sinalizacdo e proteinas de transferir/carrear.

Na Figura 13 estdo representados os resultados dos foliculos transicionais de
vacas gestantes com presencga de corpo luteo. Foram encontrados 23 espectros obtidos
pelo LC MS/MS ESI TOF que geraram 12 proteinas e as principais foram a
apolipoproteina e proteinas de choque térmico (Tabela 8). A fun¢do molecular com
maior destaque foi atividade estrutural seguida por enzima com atividade reguladora,
moléculas de atividade estrutural, proteinas com atividade de transporte e com
atividades antioxidantes. O processo biolégico de maior destaque foi o processo
metabdlico e processo celular seguidos com menor expressao por processo multicelular.
As classes de proteinas em semelhante destaque foram partes celulares, regidao

extracelular, complexo macromolecular e organelas a classe de proteinas de maior
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destaque foram as chaperone.

A Figura 14 representa os foliculos atrésicos de vacas gestantes com presenga de
corpo ldteo. Foram encontrados 75 espectros obtidos pelo LC MS/MS ESI TOF, os
quais geraram 23 proteinas. As principais foram a fibrinogénio, serpinas, alpha
proteinas, apolipoproteina, tubulinas e proteinas de choque térmico (Tabela 9). As
fun¢des moleculares de maior destaque foram atividade catalizadora e as enzimas com
atividade regulatérias. O processo bioldgico com maior destaque foram processo
biologico e regulagdo bioldgica seguida por processo celular e localizacdo. O
componente celular com maior expressdao foi na regido extracelular seguida com
complexo macromolecular. As classes de proteinas com maior destaque foram as

proteases seguida pelas proteinas de citoesqueleto.
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Figura 3. Interatoma das proteinas obtidas do liquido de foliculos saudaveis de ovarios sem
corpo luteo de vacas gestantes (http://string-db.org/)



39

éMGCB?Z 11 @IGLLI

APOAL TTR

@CLEBB
Q&m @cum

LOCS1 13§j — ENSBTA! 0000392317.57604
!
X };
\-—/

LoDy BT i e

confidence evidence actions interactive advanced more less

“
&
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Figura 9. Ontologia génica das proteinas do liquido de foliculos saudaveis de ovérios sem corpo
liteo de vacas gestantes. A. Funcdo molecular (51 genes com 72 fun¢des moleculares). B.
Processo bioldgico (51 genes envolvidos em 126 processos bioldgicos). C. Componente celular
(51 genes em 45 componentes celulares). D. Classe de proteinas (51 genes distribuidos em 66
classes de proteinas) (http://www.pantherdb.org)
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Figura 10. Ontologia génica das proteinas do liquido de foliculos transicionais de ovarios sem
corpo liteo de vacas gestantes. A. Funcdo molecular (18 genes com 11 fun¢des moleculares). B.
Processo bioldgico (8 genes envolvidos em 18 processos bioldgicos). C. Componente celular (8
genes em 5 componentes celulares). D. Classe de proteinas (8 genes distribuidos em 14 classes

de proteinas) (http://www.pantherdb.org)
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Figura 11. Ontologia génica das proteinas do liquido de foliculos atrésicos de ovarios sem corpo
liteo de vacas gestantes. A. Funcdo molecular (25 genes com 45 fung¢des moleculares). B.
Processo bioldgico (25 genes envolvidos em 60 processos bioldgicos). C. Componente celular
(25 genes em 24 componentes celulares). D. Classe de proteinas (25 genes distribuidos em 32
classes de proteinas) (http://www.pantherdb.org)
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Figura 12. Ontologia génica das proteinas do liquido de foliculos saudadveis de ovarios com
corpo liteo de vacas gestantes. A. Funcdo molecular (14 genes com 27 fungdes moleculares). B.
Processo bioldgico (14 genes envolvidos em 38 processos bioldgicos). C. Componente celular
(14 genes em 10 componentes celulares). D. Classe de proteinas (14 genes distribuidos em 21
classes de proteinas) (http://www.pantherdb.org)
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Figura 13. Ontologia génica das proteinas do liquido de foliculos transicionais de ovarios com
corpo luteo de vacas gestantes. A. Funcdo molecular (8 genes com 8 fungdes moleculares). B.
Processo bioldgico (8 genes envolvidos em 21 processos bioldgicos). C. Componente celular (8
genes em 4 componentes celulares). D. Classe de proteinas (8 genes distribuidos em 7 classes de

proteinas) (http://www.pantherdb.org)
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Figura 14. Ontologia génica das proteinas do liquido de foliculos atrésicos de ovarios com
corpo liteo de vacas gestantes. A. Funcdo molecular (31 genes com 51 fungdes moleculares). B.
Processo bioldgico (31 genes envolvidos em 80 processos bioldgicos). C. Componente celular
(31 genes em 35 componentes celulares). D. Classe de proteinas (31 genes distribuidos em 42
classes de proteinas) (http://www.pantherdb.org)
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4. Discussao

No presente estudo foram encontradas vdérias proteinas em 6 grupos estudados
pela eletroforese, cujas massas moleculares variaram entre 282,95 kDa a 6,72 kDa.
Resultados semelhantes foram descritos por Ribeiro et al. (2012) os quais ainda
identificaram uma proteina de 22 a 28kDa e hipotetizaram como sendo a IGFBP-3 ou
IGFBP-4. Tais proteinas nido foram identificadas no presente estudo, provavelmente
devido a auséncia de andlise de todas as bandas.

No presente estudo a serpina foi uma proteina identificada nos grupos estudados,
a qual ja foi descrita no liquido folicular de carpas (Cyprinus carpio) como uma das
principais proteinas inibidoras de proteases (Minin et., 2015; Tirloni et al., 2016).

O cininogénio foi encontrado apenas no liquido de foliculos atrésicos em ovarios
com corpo liteo e o fibrinogénio observado nos foliculos sauddveis e atrésicos de
ovarios sem corpo liteo e nos foliculos atrésicos de ovarios com corpo liteo. Esta
proteina ja foi relacionada a sindrome do ovério policistico e pré-eclampsia em
humanos (Khan et al., 2014). Nesta situagao, os altos niveis de progesterona produzidos
durante a gestacdo, podem modificar o controle local da foliculogénese, ja que o
fibrinogénio regula positivamente a atividade das enzimas ERK1 e ERK2. A enzima
ERK foi relacionada a selecdo do foliculo dominante e seu desenvolvimento (Ryan et
al., 2007) e a inibicdo da ERK aumenta a atividade de uma enzima pré-apoptética (Bad)
nas células da granulosa (Shiota et al., 2003). Ademais, a inibi¢do da ERK reduz a
expressdo da ciclina D2 que estd envolvida na progressao do ciclo celular (Kayampilly;
Menon, 2004). Considerando estas informagdes, acreditamos que 0s ovarios com corpo
liteo podem sofrer uma inibi¢do do desenvolvimento folicular. Tal fato foi também
suportado por Ginther et al. (2013), em outro tipo de estudo, que determinaram que a
localizagao ipsilateral ao CL do futuro foliculo ovulatério estd associada com menor
producdo de P4 e curto intervalo interovulatério. Ainda, Ginther et al. (2016)
determinaram que durante a lutedlise, mais foliculos subordinados continuam a regredir
no ovdrio ipsilateral ao CL e que mais foliculos se recuperam (voltam a aumentar em
tamanho) na préxima onda de crescimento folicular no ovario contralateral ao CL. Em
outro estudo, o mesmo grupo de autores também encontraram resultados semelhantes
(Ginther; Hoffman, 2016).

A proteina ALB, uma albumina, foi a principal proteina observada nos
interatomas, na maioria dos grupos. A albumina € uma proteina cuja principal funcio é

de transporte, o que pode justificar sua interacdo com as vdrias outras proteinas
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encontradas no liquido folicular. Neste estudo, esta proteina foi uma das principais
identificadas no liquido folicular, incluindo suas isoformas, independente do grupo.

A trombina é uma enzima chave na cascata da coagulacdo e é inibida por
moléculas como as serpinas e a anti-trombina 3 (Saito, 2015) que no presente estudo foi
encontrada no grupo de foliculos saudédveis de vacas gestantes sem presenga de corpo
liteo e no grupo de foliculos atrésicos com presenca de corpo liteo. J& as serpinas e
suas isoformas foram encontradas em todos os grupos de foliculos saudaveis e atrésicos
independente da presencga do corpo liteo. As serpinas atuam como um inibidor da serina
protease e esta relacionada a resposta inflamatéria e também envolvida na coagulagdo e
fibrinGlise. E a classe de proteinas mais observadas no fluido folicular de mulheres
submetidas a FIV, ou seja, com problemas de infertilidade (Bianchi et al., 2013). Apesar
disto, nenhuma relacdo especifica foi encontrada no presente estudo, nas diferentes
classes foliculares.

A apolipoproteina foi uma das principais proteinas identificadas no fluido
folicular das vacas estudadas. Em suinos, um polipeptideo, de 8,6 kDa foi caracterizado
no liquido folicular, cuja fun¢ao foi atracdo das células espermaéticas, atuando como um
guia para os espermatozoides até o local da fertilizacdo. Baseado no sequenciamento do
seu N-terminal, esta proteina foi determinada como homdloga a apolipoproteina B2,
cuja principal fung¢do € o transporte lipidico e sua acdo € compartilhada com a
progesterona (Serrano et al., 2001). As vacas do presente estudo possuiam elevadas
concentracdes séricas de progesterona, o que pode ser um estimulo a producdo deste
tipo proteico, mas ndo especulamos sua funcdo, a qual deve ser multipla, j4 que a
fertilizacdo nestas fémeas ndo ocorre durante a gestacdo, embora a foliculogénese
continua.

Ademais as apolipoproteinas possuem como principal func¢ao o transporte, efluxo
e homeostase do colesterol, o qual estd relacionado a sintese de hormonios esteroides
(Regenass-Lechner, 2016). Esta proteina, apesar da atresia folicular, ainda € observada e
nesta classe de foliculos, o que contribui para a produ¢do de hormodnios esteroides no
tecido ovariano. A influéncia de outros compostos, além da progesterona sobre a
producdo de proteinas no liquido folicular ja foi verificada em mulheres tratadas com
acido folico previamente a FIV e ICSI. Este efeito foi observado, especialmente uma
maior abundancia das apolipoproteinas, principalmente A-I e C-I1 e menor da proteina
C-reativa, concluindo que nesta situacdo houve uma supressao do processo inflamatério

e um estimulo maior da producio de apoliproteinas-HDLs, a quais estdo relacionadas a
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fonte preferencial de colesterol para producao de hormoénios esteroides (Twigt et al.,
2015). Esta hipétese pode ser uma das explicagdes da apolipoproteina ser a principal
encontrada nas fémeas estudadas, ja que durante a gestacdo € necessdria produgdo de
altas concentragdes de progesterona pelo ovario (McDonald et al., 1953).

A angiotensina foi identificada em foliculos sauddveis de ovérios sem corpo liteo
e atrésicos de ovdrios com corpo ldteo. A angiotensina j4 estd presente em foliculos pré-
antrais, até mesmo durante o desenvolvimento fetal ovariano de bovinos nas células da
granulosa e teca (Portela et al., 2016). Ademais, esta proteina modula a producdo in
vitro de hormonios esteroides pelas células da granulosa, bem como a proliferacdo deste
tipo celular. Outra funcdo associada a angiotensina € a capacidade de aumentar a razdo
de estrégeno em relacdo a progesterona e que pode ser importante para reduzir o
dominio das gonadotrofinas nos foliculos (Montreal et al., 2015). Também de acordo
com Siqueira et al. (2013) a angiostensina II tem papel no inicio do processo ovulatério,
no qual os foliculos pré-ovulatérios € a concentracdo no fluido folicular aumentaram
drasticamente (8X), 24 horas apds tratamento com GnRH. Também foi associada uma
acdo sinérgica da angiotensina e LH, contribuindo para o aumento da produgdo de
progesterona. O aumento gradual da angiostensina II no fluido folicular sugere um
papel nas fases posteriores do processo ovulatério, neste caso, também durante a
gestacao.

Outra proteina encontrada no liquido folicular das vacas estudadas foi a
transtiretina, a qual ja foi descrita em suinos, cuja funcdo € de ligagdo aos hormonios da
tireoide (Ducolomb et al., 2013) A transtiretina foi identificada no liquido folicular
humano de mulheres submetidas a FIV e pode ser considerada candidata potencial as
funcdes especificas durante a foliculogénese e pode ser tutil como marcadora da
maturagdo folicular/oocitdria (Anahory et al., 2002). No presente estudo foi encontrada
nos grupos de foliculos sauddveis, transicionais e atrésicos de ovario sem corpo luteo.

As proteinas de choque térmico foram encontradas nos grupos de foliculos
sauddveis de ovarios sem corpo liteo e de transicionais e atrésicos de ovarios com
corpo ldteo. Estas proteinas sdo produzidas durante as condi¢des de estresse (Zylicz et
al., 2001) e ja foram identificadas no liquido de foliculos cisticos de vacas (Maniwa et
al., 2005). Estdo associadas ao aumento da sobrevivéncia celular protegendo da
desagregacao de proteinas de estresse-1abil. Em condi¢des de ndo estresse, as proteinas
de choque térmico t€ém multiplas funcdes de limpeza, tais como dobrar a translocacao

de proteinas resintetizadas (Jolly et al., 2000). Neste estudo, a fun¢do destas proteinas



53

nas classes foliculares nao foi esclarecida, haja vista que foi encontrada nos foliculos
sauddveis, transicionais e atrésicos, contudo pode haver algum controle local pela
liberacdo de progesterona, ja que apenas os foliculos saudaveis contidos em ovéarios sem
corpo liteo apresentaram esta proteina nos seus perfis. Além disso, o inicio da atresia
nos foliculos transicionais e a atresia nos atrésicos, pode promover estresse o0 que
justificaria a presenca desta proteina nas amostras destas classes foliculares. Estas
hipéteses podem indicar as diferentes fungdes nas classes de foliculos, especialmente
induzida pela presenca ou auséncia de producdo local de progesterona. Assim,
sugerimos que nos sauddveis, a produgcdo de proteinas de choque térmico esta
relacionada as fungdes de limpeza (Jolly et al., 2000) e nos transicionais e atrésicos as
funcdes de protecao contra o estresse (Jolly et al., 2000; Zylicz et al., 2001).

Ademais, as proteinas de choque térmico foram expressas nas células da
granulosa cultivadas in vitro, de ovarios de mulheres (Benifla et al., 2002), por odcitos e
células do cumulus de vacas e por células da granulosa de foliculos de ratas (Yoon et
al.,, 2002). Além de suas funcdes na protecdo contra os fatores estressantes, estas
proteinas foram relacionadas a fertiliza¢do e ao desenvolvimento embriondrio precoce.
Recentemente, a capacidade de inibir a apoptose tem sido amplamente reconhecida
como uma das funcdes dessas proteinas, e esta capacidade pode contribuir para o seu
efeito protetor contra a morte celular, via neutralizacdo de varias interagdes efetoras
pré-apoptoticas (Maniwa et al.,, 2005). Vacas com cistos foliculares expressam
diferentes tipos de proteinas de choque térmico o que pode ser justificado pelo estresse
aos quais estes foliculos sdo expostos, como o oxidativo (Maniwa et al., 2005), balanco
energético negativo, ma funcdo hepdtica e baixa circulacdo de insulin-like growth
factor-1 (Zulu et al., 2002).

Virias proteinas (fibrinogénio, toll-like receptor 2, apolipoproteina, complemento
C3, glicoproteina o-2-HS e angiotensinogénio) relacionadas a resposta inflamatdria
foram observadas nas diferentes classes de foliculos, o que indica uma protecdo local
contida no liquido folicular.

O complemento C3 ainda tem sido relacionado ao envelhecimento folicular, pois
foi mais expresso no liquido folicular de mulheres idosas, quando comparado ao fluido
folicular de mulheres jovens, podendo ser atribuido a causa da infertilidade
(Hashemitabar et al., 2014). Neste estudo, ndao houve um padrio de expressdao
especifico, sendo que o complemento C3 foi encontrado em foliculos sauddveis e

atrésicos, com e sem corpo liteo, o que poderia indicar diferentes fungdes deste tipo
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proteico, nas diferentes classes foliculares, j4 que estd proteina possui multifungdes.
Além disso, nosso estudo ndo quantificou as proteinas encontradas, o que poderia ser
um dado a ser considerado para cada tipo folicular estudado.

Outras proteinas foram observadas apenas nos foliculos sauddveis contidos em
ovérios sem corpo ldteo, tais como a nexina e triosefosfato isomerase. A IGK também
foi encontrada neste grupo e no grupo dos foliculos transicionais em ovAarios sem corpo
luteo.

A nexina é uma proteina conhecida como inibidora das serinas-proteases,
incluindo o urokinase plasminogen activator e a plasmina (Cao et al., 2006). A
producdo de plasminogénio € estimulada pelas gonadotrofinas (Reich et al., 1985) e
modula a atividade de enzimas proteoliticas, processos relacionados a ovulacio (Beers,
1975) nos foliculos saudavéis.

A proteina IGK esta relacionada com ao sistema imunoldgico especificamente as
imunoglobulinas e foi encontrada nos foliculos saudaveis e transicionais de ovarios sem
corpo ldteo. Parece existir algum mecanismo de protecdo diferencial nos foliculos
sauddveis, o qual ainda se mantém nos transicionais, e ainda ha algum controle
hormonal local sobre a resposta imunoldgica, j4 que a progesterona estd relacionada a
menor atividade imunolégica (Minnich et al., 2016).

A triosefosfato isomerase foi encontrada apenas no grupo de foliculos saudaveis e
esta enzima esta relacionacionada a gliconeogénese, mecanismo de producdo de
energia, cujo foliculo encontra-se em atividade maxima justificando sua presenca
(Bandyopadhyay et al., 2016).

A glutationa foi positivamente correlacionada ao nimero de embrides de
superior qualidade em mulheres. E uma proteina de regulacio antioxidante que impede
o estresse oxidativo e previne o dano celular (Choi et al., 2015) protegendo os od6citos
contra niveis excessivos de espécies reativas ao oxigenio durante a ovulagdo, ajudando a
garantir a fertilizacdo bem sucedida (Hashimoto et al., 2000). A glutationa desempenha
um papel importante durante os processos de maturacdo e pods-fertilizagao de odcitos
bovinos (Hashimoto et al., 2000). No presente estudo foram encontradas varias
isoformas em foliculos saudédveis nos ovarios sem corpo liteo e transicionais de ovarios
com corpo ldteo. Esta relagdo aos foliculos saudaveis e em inicio de atresia justifica seu
mecanismo de protecdo, o qual ainda é mantido mesmo nos foliculos transionais, mas
ausente nos atrésicos.

A hipoxantina foi verificada apenas no grupo de foliculos sauddveis. Apesar disto,
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esta proteina esta relacionada a inibi¢do da maturacdo do odcito de ratos in vitro e foi
associada a maior parte da atividade inibitéria do fluido folicular. A hipoxantina
comercial imitou a acdo de supressdo transitéria da maturagdo. Além disso, estudos
preliminares demonstraram que o fluido folicular de ratas inibe a matura¢do do odcito e
contém niveis elevados de hipoxantina (Downs et al., 1985). No presente estudo, esta
acdo nos foliculos sauddveis pode estar relacionada a acdo inibitéria da progesterona,
como principal hormdnio produzido pelos ovdrios durante a gestacdo, o qual estd em
altos niveis séricos circulantes, justificando as menores taxas quando estes odcitos siao

fertilizados in vitro.

5. Conclusao

Baseado neste estudo, concluiu-se que a acdo da progesterona sérica, produzida
durante a gestacdo pode contribuir para a irregular producdo de proteinas quando
comparados aos estudos em fémeas ndo gestantes. Além disso, também sugerimos um
controle local de fatores que contribuem para conclusdo, especialmente promovido pela

producgdo de progesterona no ovario que possui o CL.



Tabela 4. Proteinas indentificadas na espectrometria de massas e suas respectivas ontologias génicas (fungdo molecular, processo biolégico e componente celular)
das amostras do grupo de foliculos sauddveis, de ovdrios sem corpo liiteo de vacas gestantes

N° % Ontologia génica
Descricdo proteina ID Acesso Match Pentid Cobertura
eptideos sequéncia Funcdo molecular Processo biolégico Componente celular

14-3-3 protein beta/alpha Protein domain specific Cytoplasm; Melanosome;
0OS=Bos taurus GN=YWHAB 1433B_BOVIN 9 22 44,31 bindin P Protein targeting Perinuclear region of
PE=1 SV=2 & cytoplasm

14-3-3 protein theta OS=Bos Sx}ggg ﬁ:ﬁiﬁ?ﬁ;ﬂ;ﬁ
taurus GN=YWHAQ PE=1 BOJYM5_BOVIN 8 24 38,37 Monooxygenase activity Negative regulation of transcription, DNA-templated; Substantia nigra development Me;nbrar’le' Protein T
Sv=1 complex

14-3-3 protein theta OS=Bos SZ;:EEZ?;(E’;TZZEE:;;{;.
taurus GN=YWHAQ PE=2 1433T_BOVIN 8 24 38,37 -- Negative regulation of transcription, DNA-templated; Substantia nigra development Membrar;e' Protein ’
Sv=I1 complex

14-3-3 protein zeta/delta

OS=Bos taurus GN=YWHAZ 1433Z_BOVIN 9 25 38,37 -- -- Melanosome

PE=1 SV=1

6-phosphogluconolactonase 6-phosphoeluconolactonase

0OS=Bos taurus GN=PGLS 6PGL_BOVIN 7 18 42,64 phosphog Carbohydrate metabolic process; Pentose-phosphate shunt Cytoplasm

PE=2 SV=1 activity

6-phosphogluconolactonase 6-phosphoeluconolactonase

0OS=Bos taurus GN=PGLS FIMMS83_BOVIN 6 18 38,37 Phosphog i Carbohydrate metabolic process; Pentose-phosphate shunt Extracellular exosome
PE=4 SV=1 activity

ALB protein OS=Bos taurus . Extracellular space;
GN=ALB PE=2 SV=1 BOJYQO0_BOVIN 26 59 46,13 - Transport Extracellular space

ALB protein OS=Bos taurus . .

GN=ALB PE=2 SV=1 BOJYQO_BOVIN 26 59 46,13 -- Transport Extracellular space

. . Endoplasmic reticulum;
Alpha-1-antiproteinase Serine-type endopeptidase Extracellular exosome;
0OS=Bos taurus A1AT_BOVIN 16 28 37,98 inhibitozzc tivit pep Negative regulation of endopeptidase activity Extracellular space: Gc;l ;
GN=SERPINAI PE=1 SV=I Y space; Lo'g
apparatus

Alpha-1B-glycoprotein . .
0S=Bos taurus GN=A1BG AIBG_BOVIN 16 2 53,88 - - Blood microparticle:

PE=1 SV=1

Extracellular exosome




Continua Tabela 4

Acute-phase response; Blood vessel morphogenesis; Collagen fibril organization;
Negative regulation of endopeptidase activity; Negative regulation of fibrinolysis;

Negative regulation of plasminogen activation; Positive regulation of cell Blood microparticle; Cell
Alpha-2-antiplasmin OS=Bos Serine-type endopeptidase differentiation; Positive regulation of collagen biosynthetic process; Positive surface; Extracellular
taurus GN=SERPINF2 PE=1 A2AP_BOVIN 10 32 35,98 serine-type endopeplidas regulation of erkl and erk2 cascade; Positive regulation of jnk cascade; Positive exosome; Extracellular
inhibitor activity . . . .o X ¥ s
SvV=2 regulation of smooth muscle cell proliferation; Positive regulation of stress fiber space; Fibrinogen
assembly; Positive regulation of transcription from rna polymerase ii promoter; complex

Positive regulation of transforming growth factor beta production; Regulation of
blood vessel size by renin-angiotensin

Activation of NF-kappab-inducing kinase activity; Angiotensin mediated
vasoconstriction involved in regulation of systemic arterial blood pressure;
Astrocyte activation; Blood vessel development; Brain renin-angiotensin system ;
Branching involved in ureteric bud morphogenesis; Cell-matrix adhesion; Drinking
behavior; Establishment of blood-nerve barrier; Excretion; Extracellular matrix
organization; G-protein coupled receptor signaling pathway; Hormone metabolic
process; Negative regulation of cell proliferation; Negative regulation of neuron
apoptotic process; Negative regulation of neurotrophin TRK receptor signaling
pathway; Ovarian follicle rupture; Peristalsis; Positive regulation of activation of
JAK?2 kinase activity; Positive regulation of branching involved in ureteric bud
morphogenesis; Positive regulation of cholesterol esterification; Positive regulation
of endothelial cell migration; Positive regulation of epidermal growth factor

Sodium channel regulator receptor signaling pathway; Positive regulation of extrinsic apoptotic signaling

activity pathway; Positive regulation of fatty acid biosynthetic process; Positive regulation
of gap junction assembly; Positive regulation of MAPK cascade; Positive regulation
of membrane hyperpolarization; Positive regulation of multicellular organism
growth; Positive regulation of organ growth; Positive regulation of peptidyl-serine
phosphorylation; Positive regulation of phosphatidylinositol 3-kinase signaling;
Positive regulation of protein kinase C activity; Positive regulation of protein
tyrosine kinase activity; Positive regulation of transcription, DNA-templated;
Regulation of cardiac conduction; Regulation of extracellular matrix assembly;
Flammatory response; Regulation of renal output by angiotensin; Renal response to
blood flow involved in circulatory renin-angiotensin regulation of systemic arterial
blood pressure; Renin-angiotensin regulation of aldosterone production; Response
to cold response to salt stress; Smooth muscle cell differentiation; Smooth muscle
cell proliferation

Blood microparticle;
Extracellular exosome;
Intracellular

Angiotensinogen OS=Bos

taurus GN=AGT PE=2 SV=1 Q3SZH5_BOVIN 14 23 49,06

Antithrombin-III OS=Bos Heparin binding; Serine-
taurus GN=SERPINC1 PE=1 FIMSZ6_BOVIN 30 38 58,71 type endopeptidase inhibitor Regulation of blood coagulation, intrinsic pathway
Sv=1 activity

Blood microparticle;
Extracellular exosome

Antithrombin-III OS=Bos Heparin binding; Serine-
taurus GN=SERPINC1 PE=1 ANT3_BOVIN 30 38 58,71 type endopeptidase inhibitor
SvV=2 activity

Blood coagulation; Negative regulation of endopeptidase activity; Regulation of

blood coagulation, intrinsic pathway Extracellular space
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=1

Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=1

V6F9A2_BOVIN

V6F9A2_BOVIN

37

37

32

32

76,23

76,23

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Phospholipid
binding

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Phospholipid
binding

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Negative regulation of cell adhesion molecule production; Negative
regulation of cytokine secretion involved in immune response; Negative regulation
of heterotypic cell-cell adhesion; Negative regulation of hydrolase activity;
Negative regulation of inflammatory response; Negative regulation of interleukin-1
beta secretion; Negative regulation of tumor necrosis factor-mediated signaling
pathway; Negative regulation of very-low-density lipoprotein particle remodeling;
Peptidyl-methionine modification; Phosphatidylcholine biosynthetic process;
Phospholipid efflux; Phospholipid homeostasis; Positive regulation of cholesterol
esterification; Positive regulation of hydrolase activity; Positive regulation of rho
protein signal transduction; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride homeostasis; Vitamin transport

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Negative regulation of cell adhesion molecule production; Negative
regulation of cytokine secretion involved in immune response; Negative regulation
of heterotypic cell-cell adhesion; Negative regulation of hydrolase activity;
Negative regulation of inflammatory response; Negative regulation of interleukin-1
beta secretion; Negative regulation of tumor necrosis factor-mediated signaling
pathway negative regulation of very-low-density lipoprotein particle remodeling ;
Peptidyl-methionine modification; Phosphatidylcholine biosynthetic process;
Phospholipid efflux; Phospholipid homeostasis; Positive regulation of cholesterol
esterification; Positive regulation of hydrolase activity; Positive regulation of rho
protein signal transduction; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride homeostasis; Vitamin transport

Blood microparticle;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Blood microparticle;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=1

Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=3

V6F9A2_BOVIN

APOA1_BOVIN

37

37

32

32

76,23

76,23

Beta-amyloid
binding;Chemorepellent
activity; Cholesterol
binding; Cholesterol
transporter activity; High-
density lipoprotein particle
binding;
Phosphatidylcholine-sterol
O-acyltransferase activator
activity; Phospholipid
bindingsource

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
O-acyltransferase activator
activity

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle; Integrin-
mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic process;
Negative regulation of cell adhesion molecule production; Negative regulation of
cytokine secretion involved in immune response; Negative regulation of heterotypic
cell-cell adhesion; Negative regulation of hydrolase activity; Negative regulation of
inflammatory response; Negative regulation of interleukin-1 beta secretion;
Negative regulation of tumor necrosis factor-mediated signaling pathway; Negative
regulation of very-low-density lipoprotein particle remodeling; Peptidyl-methionine
modification; Phosphatidylcholine biosynthetic process; Phospholipid efflux;
Phospholipid homeostasis; Positive regulation of cholesterol esterification; Positive
regulation of hydrolase activity; Positive regulation of rho protein signal
transduction; Positive regulation of stress fiber assembly; Positive regulation of
substrate adhesion-dependent cell spreading protein oxidation; Protein stabilization;
Regulation of cdc4?2 protein signal transduction; Regulation of intestinal cholesterol
absorption; Regulation of protein phosphorylation; Reverse cholesterol transport;
Triglyceride homeostasis; Vitamin transport

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Lipoprotein metabolic process; Negative regulation of cell adhesion
molecule production; Negative regulation of cytokine secretion involved in immune
response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation
of hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport

Blood microparticle;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=3

Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=3

APOA1_BOVIN

APOA1_BOVIN

37

37

32

32

76,23

76,23

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Lipoprotein metabolic process; Negative regulation of cell adhesion
molecule production; Negative regulation of cytokine secretion involved in immune
response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation
of hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of CDC42 protein signal transduction ; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Lipoprotein metabolic process; Negative regulation of cell adhesion
molecule production; Negative regulation of cytokine secretion involved in immune
response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation
of hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-II OS=Bos
taurus GN=APOA2 PE=1
Sv=2

Apolipoprotein A-II OS=Bos
taurus GN=APOA2 PE=1
Sv=2

Apolipoprotein A-I-like
0OS=Bos taurus
GN=LOC100297695 PE=4
Sv=1

Apolipoprotein A-I-like
0OS=Bos taurus
GN=LOC100297695 PE=4
Sv=1

Apolipoprotein A-IV OS=Bos
taurus GN=APOA4 PE=2
Sv=1

V6F869_BOVIN

V6F869_BOVIN

Apolipoprotein receptor
binding; Cholesterol
binding; Cholesterol
transporter activity; High-
density lipoprotein particle
binding; High-density
lipoprotein particle receptor
binding; Lipase inhibitor
activity;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Protein
heterodimerization activity;
Triglyceride binding

Apolipoprotein receptor
binding; Cholesterol
binding; holesterol
transporter activity; High-
density lipoprotein particle
binding; High-density
lipoprotein particle receptor
binding; Lipase inhibitor
activity;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Protein
heterodimerization activity;
Triglyceride binding

Lipid binding

Lipid binding

Cholesterol binding;
Cholesterol transporter
activity;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity

Cholesterol efflux; Cholesterol homeostasis; Cholesterol metabolic process;
Defense response to bacterium; Diacylglycerol catabolic process; High-density
lipoprotein particle assembly; High-density lipoprotein particle clearance; High-
density lipoprotein particle remodeling; Lipoprotein metabolic process; Low-density
lipoprotein particle remodeling; Negative regulation of cholesterol import; Negative
regulation of cholesterol transporter activity; Negative regulation of cytokine
secretion involved in immune response; Negative regulation of lipase activity;
Negative regulation of lipid catabolic process; Negative regulation of very-low-
density lipoprotein particle remodeling; Peptidyl-methionine modification;
Phosphatidylcholine biosynthetic process; Phospholipid catabolic process;
Phospholipid efflux; Positive regulation of cholesterol esterification; Positive
regulation of interleukin-8 biosynthetic process; Positive regulation of lipid
catabolic process; Protein folding; Protein oxidation; Regulation of intestinal
cholesterol absorption; Regulation of protein stability; Response to glucose; Reverse
cholesterol transport; Triglyceride-rich lipoprotein particle remodeling

Cholesterol efflux; Cholesterol homeostasis; Cholesterol metabolic process;
Defense response to bacterium; Diacylglycerol catabolic process; High-density
lipoprotein particle assembly; High-density lipoprotein particle clearance; High-
density lipoprotein particle remodeling; Lipoprotein metabolic process; Low-density
lipoprotein particle remodeling; Negative regulation of cholesterol import; Negative
regulation of cholesterol transporter activity; Negative regulation of cytokine
secretion involved in immune response; Negative regulation of lipase activity;
Negative regulation of lipid catabolic process; Negative regulation of very-low-
density lipoprotein particle remodeling; Peptidyl-methionine modification;
Phosphatidylcholine biosynthetic process; Phospholipid catabolic process;
Phospholipid efflux; Positive regulation of cholesterol esterification; Positive
regulation of interleukin-8 biosynthetic process; Positive regulation of lipid
catabolic process; Protein folding; Protein oxidation; Regulation of intestinal
cholesterol absorption; Regulation of protein stability; Response to glucose; Reverse
cholesterol transport; Triglyceride-rich lipoprotein particle remodeling

Lipid transport lipoprotein metabolic process

Lipid transport lipoprotein metabolic process

Cholesterol biosynthetic process; Cholesterol efflux; Cholesterol homeostasis;
High-density lipoprotein particle assembly; Lipoprotein metabolic process; Neuron
projection regeneration; Phosphatidylcholine metabolic process; Phospholipid
efflux; Positive regulation of cholesterol esterification; Positive regulation of fatty
acid biosynthetic process; Positive regulation of lipoprotein lipase activity; Positive
regulation of triglyceride catabolic process; Regulation of intestinal cholesterol
absorption; Reverse cholesterol transport; Triglyceride catabolic process;
Triglyceride homeostasis; Very-low-density lipoprotein particle remodeling

Blood microparticle;
Chylomicron;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Blood microparticle;
Chylomicron;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Extracellular region

Extracellular region

Blood microparticle;
Chylomicron; High-
density lipoprotein
particle




Continua Tabela 4

Apolipoprotein A-IV OS=Bos
taurus GN=APOA4 PE=4
Sv=1

Beta-2-glycoprotein 1 OS=Bos
taurus GN=APOH PE=1 SV=4

CMBL protein (Fragment)
0OS=Bos taurus GN=CMBL
PE=2 SV=1

Complement C3 OS=Bos
taurus GN=C3 PE=1 SV=1

Complement C3 OS=Bos
taurus GN=C3 PE=1 SV=2

Complement component 3
0OS=Bos taurus GN=C3 PE=2
Sv=1

Complement component 3d
(Fragment) OS=Bos taurus
PE=2 SV=1

Complement component C9
0OS=Bos taurus GN=C9 PE=2
SV=1

Endopin 2 OS=Bos taurus
GN=SERPINA3-7 PE=2 SV=1

Endopin 2B OS=Bos taurus
PE=2 SV=1

FIN3Q7_BOVIN

APOH_BOVIN

Q3T141_BOVIN

G3X7A5_BOVIN

CO3_BOVIN

AOAOF6QNP7_B
OVIN

Q693V9_BOVIN

CO9_BOVIN

Q3SZQ8_BOVIN

Q5J801_BOVIN

21

10

57

59

58

20

36

22

156

35

4

29

29

36,05

50,14

44,44

44,13

46,18

45,09

35,31

39,05

49,40

42,69

Antioxidant activity;
Cholesterol transporter
activity; Copper ion binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
O-acyltransferase activator
activity

Heparin binding

Hydrolase activity

Endopeptidase inhibitor
activity

C5L2 anaphylatoxin
chemotactic receptor
binding Source: uniprotkb
Endopeptidase inhibitor
activity

Endopeptidase inhibitor
activity

Cholesterol efflux; Cholesterol homeostasis; Cholesterol metabolic process;
Hydrogen peroxide catabolic process; Innate immune response in mucosa; eukocyte
cell-cell adhesion; Lipoprotein metabolic process; Multicellular organismal lipid
catabolic process; Negative regulation of plasma lipoprotein particle oxidation;
Phosphatidylcholine metabolic process; Phospholipid efflux; Positive regulation of
cholesterol esterification; Positive regulation of fatty acid biosynthetic process;
Positive regulation of lipoprotein lipase activity; Positive regulation of triglyceride
catabolic process; Protein-lipid complex assembly; Regulation of intestinal
cholesterol absorption; Removal of superoxide radicals; Response to lipid
hydroperoxide; Response to stilbenoid; Reverse cholesterol transport; Very-low-
density lipoprotein particle remodeling

Complement activation; Inflammatory response; Positive regulation of activation of
membrane attack complex; Positive regulation of angiogenesis; Positive regulation
of apoptotic cell clearance; Positive regulation of glucose transport; Positive
regulation of G-protein coupled receptor protein signaling pathway; Positive
regulation of lipid storage; Positive regulation of protein phosphorylation; Positive
regulation of type iia hypersensitivity; Positive regulation of vascular endothelial
growth factor production; Regulation of triglyceride biosynthetic process

Complement activation, alternative pathway; Complement activation, classical
pathway; Fatty acid metabolic process; Inflammatory response; Positive regulation
of glucose transport; Positive regulation of g-protein coupled receptor protein
signaling pathway; Positive regulation of lipid storage; Positive regulation of protein
phosphorylation; Regulation of triglyceride biosynthetic process

Complement activation Source: interpro

Inflammatory response

Complement activation, alternative pathway; Complement activation, classical
pathway; Cytolysis

Blood microparticle; Cell
surface; Chylomicron;
Extracellular exosome;
High-density lipoprotein
particle; Very-low-density
lipoprotein particle

Extracellular region

Blood microparticle;
Extracellular exosome

Extracellular space

Extracellular space

Extracellular space

Blood microparticle;
Cytoplasm; Extracellular
exosome; Membrane
attack complex

Extracellular space

Extracellular space
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FGB protein (Fragment)
OS=Bos taurus GN=FGB
PE=2 SV=1

FGG protein OS=Bos taurus
GN=FGG PE=1 SV=1

Fibrinogen beta chain OS=Bos
taurus GN=FGB PE=1 SV=2

Fibrinogen beta chain OS=Bos
taurus GN=FGB PE=1 SV=2

Fibrinogen gamma-B chain
OS=Bos taurus GN=FGG
PE=1 SV=1

Fibrinogen gamma-B chain
OS=Bos taurus GN=FGG
PE=1 SV=1

Glutathione S-transferase Al
0OS=Bos taurus GN=GSTA1
PE=2 SV=3

Glutathione S-transferase P
0OS=Bos taurus GN=GSTP1
PE=1 SV=2

Heat shock 27kDa protein 1
OS=Bos taurus GN=HSPB1
PE=2 SV=1

Heat shock 70kDa protein 1A
(Fragment) OS=Bos indicus x
Bos taurus GN=HSPA1A
PE=3 SV=1

A6QPX7_BOVIN

Q3SZZ9_BOVIN

FIMAV(0_BOVIN

FIBB_BOVIN

FIMGU7_BOVIN

FIBG_BOVIN

GSTA1_BOVIN

GSTP1_BOVIN

E9RHW1_BOVI
N

K9ZRQ6_BOBO
X

36

43

41

28

35

43

40

36

36

20

72,42

46,44

65,66

65,38

45,60

47,30

46,40

71,43

72,14

35,71

Structural molecule activity

Glycoprotein binding

Structural molecule activity

Dinitrosyl-iron complex
binding; Glutathione
transferase activity; S-
nitrosoglutathione binding

ATP binding

Platelet activation; Protein polymerization; Signal transduction

Platelet activation Source: interpro; Protein polymerization Source: interpro; Signal
transduction

Blood coagulation, fibrin clot formation; Cell-matrix adhesion; Fibrinolysis;
Induction of bacterial agglutination; Negative regulation of endothelial cell
apoptotic process; Negative regulation of extrinsic apoptotic signaling pathway via
death domain receptors; Plasminogen activation; Platelet aggregation; Positive
regulation of erk1 and erk2 cascade; Positive regulation of exocytosis; Positive
regulation of heterotypic cell-cell adhesion; Positive regulation of peptide hormone
secretion; Positive regulation of protein secretion; Positive regulation of
vasoconstriction; Protein polymerization; Response to calcium ion; Signal
transduction

Adaptive immune response; Innate immune response; Platelet activation; Protein
polymerization; Signal transduction

Blood coagulation, fibrin clot formation

Cell-matrix adhesion; Fibrinolysis; Negative regulation of endothelial cell apoptotic
process; Negative regulation of extrinsic apoptotic signaling pathway via death
domain receptors; Plasminogen activation; Platelet aggregation; Positive regulation
of erkl and erk2 cascade; Positive regulation of exocytosis; Positive regulation of
heterotypic cell-cell adhesion; Positive regulation of peptide hormone secretion;
Positive regulation of protein secretion; Positive regulation of vasoconstriction;
Protein polymerization; Protein secretion; Response to calcium ion; Signal
transduction

Platelet activation; Protein polymerization; Signal transduction

Glutathione metabolic process

Glutathione metabolic process; Negative regulation of ERK1 and ERK2 cascade;
Negative regulation of extrinsic apoptotic signaling pathway; Negative regulation of
interleukin-1 beta production; Negative regulation of JUN kinase activity; Negative
regulation of monocyte chemotactic protein-1 production; Negative regulation of
nitric-oxide synthase biosynthetic process; Negative regulation of tumor necrosis
factor production

Fibrinogen complex

Fibrinogen complex

Blood microparticle; Cell
cortex; External side of
plasma membrane;
Extracellular exosome;
Fibrinogen complex;
Platelet alpha granule

Fibrinogen complex

Blood microparticle; Cell
cortex; External side of
plasma membrane;
Extracellular exosome;
Fibrinogen complex;
Platelet alpha granule

Fibrinogen complex

Cytoplasm

Extracellular exosome;
Extracellular space;
Mitochondrion; Nucleus;
Plasma membrane;
TRAF2-GSTP1 complex
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Heat shock 70kDa protein 1A
(Fragment) OS=Bos indicus x
Bos taurus GN=HSPA1A
PE=3 SV=1

K9ZU00_BOBOX 2 8

Heat shock cognate 71 kDa
protein OS=Bos taurus
GN=HSPAS8 PE=1 SV=2

HSP7C_BOVIN 26 50

Heat shock protein beta-1
0OS=Bos taurus GN=HSPB1
PE=1 SV=2

E1BEL7_BOVIN 12 17

Heat shock protein beta-1
OS=Bos taurus GN=HSPB1
PE=2 SV=1

HSPB1_BOVIN 12 16

Hemopexin OS=Bos taurus

GN=HPX PE=2 SV=1 HEMO_BOVIN 24 35

Histidine-rich
GLYCOPROTEIN=FACTOR
XIITA substrate (Fragments)
OS=Bos taurus PE=1 SV=1

QITS85_BOVIN 5 18

HSPARS protein (Fragment)
OS=Bos taurus GN=HSPA8
PE=2 SV=1

A8KC76_BOVIN 11 28

Hypoxanthine
phosphoribosyltransferase
(Fragment) OS=Bos taurus
GN=HPRT PE=2 SV=1

Q9GIT9_BOVIN 6 17

Hypoxanthine
phosphoribosyltransferase 1
OS=Bos taurus GN=HPRT1
PE=2 SV=1

Q1JP91_BOVIN 7 19

35,71

52,92

71,43

72,14

61,44

37,38

39,11

35,48

42,66

ATP binding

Atpase activity, coupled;
ATP binding Source:
uniprotkb-KW; Poly(A)
RNA binding

Poly(A) RNA binding;
Protein kinase C inhibitor
activity

Heme transporter activity;
Metal ion binding

ATP binding

Hypoxanthine
phosphoribosyltransferase
activity

Hypoxanthine
phosphoribosyltransferase
activity

ATP metabolic process; Chaperone mediated protein folding requiring cofactor;
Clathrin coat disassembly; Mrna processing; Negative regulation of fibril
organization; Negative regulation of transcription, DNA-templated; Positive
regulation of mrna splicing, via spliceosome; Protein refolding; Regulation of cell
cycle; RNA splicing transcription, DNA-templated

Intracellular signal transduction; Negative regulation of oxidative stress-induced
intrinsic apoptotic signaling pathway; Platelet aggregation; Positive regulation of
angiogenesis; Positive regulation of blood vessel endothelial cell migration; Positive
regulation of endothelial cell chemotaxis by vegf-activated vascular endothelial
growth factor receptor signaling pathway; Positive regulation of interleukin-1 beta
production; Positive regulation of tumor necrosis factor biosynthetic process;
Regulation of i-kappab kinase/nf-kappab signaling; Response to virus; Retina
homeostasis

Cellular iron ion homeostasis; Heme metabolic process; Hemoglobin metabolic
process; Positive regulation of humoral immune response mediated by circulating
immunoglobulin; Positive regulation of immunoglobulin production; Positive
regulation of interferon-gamma-mediated signaling pathway; Positive regulation of
tyrosine phosphorylation of STATI protein

Purine ribonucleoside salvage

Purine ribonucleoside salvage

Blood microparticle;
Extracellular exosome;
Focal adhesion;
Intracellular
ribonucleoprotein
complex; Melanosome;
Myelin sheath; Nucleolus;
Nucleus; Plasma
membrane prpl9
complex; Spliceosomal
complex; Ubiquitin ligase
complex

Extracellular exosome;
Extracellular space; Focal
adhesion; Nucleus;
Plasma membrane; Z disc

Cytoplasm; Nucleus;
Spindle

Blood microparticle; Cell;
Extracellular exosome

Cytoplasm

Cytoplasm
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Hypoxanthine-guanine
phosphoribosyltransferase
OS=Bos taurus GN=HPRT1
PE=2 SV=3

IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1

IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1

IGL@ protein OS=Bos taurus
GN=IGL@ PE=1 SV=1

IGL@ protein OS=Bos taurus
GN=IGL@ PE=2 SV=1

IGLL1 protein OS=Bos taurus
GN=IGLL1 PE=2 SV=1

Immunoglobulin light chain_
lambda gene cluster OS=Bos
taurus GN=IGL@ PE=2 SV=1

Nexin (Fragment) OS=Bos
taurus PE=2 SV=1

Peroxiredoxin-2 OS=Bos
taurus GN=PRDX2 PE=2
Sv=1

Peroxiredoxin-6 OS=Bos
taurus GN=PRDX6 PE=1
Sv=3

HPRT_BOVIN

Q05B55_BOVIN

BOJYP6_BOVIN

Q3T101_BOVIN

A5PK49_BOVIN

A4IFI0_BOVIN

QIRMNS_BOVI
N

QI9N1C4_BOVIN

PRDX2_BOVIN

PRDX6_BOVIN

27

42,66

47,50

43,75

55,32

36,32

36,17

48,72

38,15

37,19

72,32

Guanine
phosphoribosyltransferase
activity; Hypoxanthine
phosphoribosyltransferase
activity; Magnesium ion
binding; Nucleotide binding;
Protein homodimerization
activity

Peroxidase activity;
Peroxiredoxin activit

Glutathione peroxidase
activity; Peroxidase activity;
Peroxiredoxin activity;
Phospholipase a2 activity

Adenine salvage; Gmp catabolic process; Gmp salvage; Guanine salvage;
Hypoxanthine metabolic process; Hypoxanthine salvage; Imp metabolic process;
Imp salvage; Positive regulation of dopamine metabolic process; Protein
homotetramerization; Purine nucleotide biosynthetic process; Purine ribonucleoside
salvage

Regulation of apoptotic process; Removal of superoxide radicals

Cellular oxidant detoxification; Phospholipid catabolic process; Response to
reactive oxygen species

Cytoplasm; Cytosol

Extracellular space

Cytoplasm; Extracellular
exosome

Cytoplasm; Cytoplasmic
membrane-bounded
vesicle; Cytosol;
Extracellular exosome;
Extracellular space;
Lysosome; Membrane
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Plasma serine protease
inhibitor OS=Bos taurus
GN=SERPINAS PE=1 SV=1

Proteasome subunit alpha type
(Fragment) OS=Bos taurus
GN=PSMA7 PE=2 SV=1

Protein HP-25 homolog 2
OS=Bos taurus PE=2 SV=1

Putative uncharacterized
protein OS=Bos taurus PE=2
Sv=1 (*)

Putative uncharacterized
protein OS=Bos taurus PE=2
Sv=1 (*)

Putative uncharacterized
protein OS=Bos taurus PE=2
Sv=1 (*)

IPSP_BOVIN

ATE3D5_BOVIN

HP252_BOVIN

A6QMO09_BOVIN

A5PK72_BOVIN

A6H7J7_BOVIN

29

21

36,63

35,86

55,35

50,43

42,80

45,96

Heparin binding;
Phosphatidylcholine
binding; Retinoic acid
binding; Serine-type
endopeptidase inhibitor
activity

Threonine-type
endopeptidase activity

Lipid transport; Negative regulation of endopeptidase activity; Single fertilization;
Spermatogenesis

Ubiquitin-dependent protein catabolic process

Acrosomal membrane
external side of plasma
membrane; Extracellular;
Extracellular space;
Platelet alpha granule;
Platelet dense tubular
network; Protein C
inhibitor-coagulation
factor V complex; Protein
¢ inhibitor-coagulation
factor XA complex;
Protein ¢ inhibitor-
coagulation factor XI
complex; Protein C
inhibitor-KLK3 complex;
Protein ¢ inhibitor-plasma
kallikrein complex;
Protein C inhibitor-plat
complex; Protein C
inhibitor-PLAU complex;
Protein C inhibitor-
thrombin complex;
Protein c inhibitor-
TMPRSS11E complex;
Protein C inhibitor-
TMPRSS7 complex

Cytoplasm; Nucleus;
Proteasome core complex,
alpha-subunit complex

Collagen trimer;
extracellular region
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Serotransferrin OS=Bos taurus
GN=TF PE=1 SV=

Serotransferrin OS=Bos taurus
GN=TF PE=1 SV=1

Serotransferrin OS=Bos taurus
GN=TF PE=2 SV=1

Serotransferrin OS=Bos taurus
GN=TF PE=2 SV=1

Serpin A3-1 OS=Bos taurus
GN=SERPINA3-1 PE=1 SV=3

Serpin A3-2 OS=Bos taurus
GN=SERPINA3-2 PE=3 SV=1

Serpin A3-3 OS=Bos taurus
GN=SERPINA3-3 PE=1 SV=2

1G3X6N3_BOVI
N

G3X6N3_BOVIN

TRFE_BOVIN

TRFE_BOVIN

SPA31_BOVIN

SPA32_BOVIN

SPA33_BOVIN

22

22

23

172

20

24

75

75

76

23

28

28

28

38,07

38,07

39,20

76

37,47

40,39

57,18

Ferric iron binding; Ferric
iron transmembrane
transporter activity; Ferrous
iron binding

Ferric iron binding; Ferric
iron transmembrane
transporter activity; Ferrous
iron binding

Ferric iron binding; Ferric
iron transmembrane
transporter activity

Ferric iron binding; Ferric
iron transmembrane
transporter activity

Cysteine-type endopeptidase
inhibitor activity; Serine-
type endopeptidase inhibitor
activity

Serine-type endopeptidase

inhibitor activity

Serine-type endopeptidase
inhibitor activity

Cellular iron ion homeostasis; Cellular response to iron ion; Ferrous iron import into
cell; Positive regulation of receptor-mediated endocytosis; Retina homeostasis

Cellular iron ion homeostasis; Cellular response to iron ion; Ferrous iron import into
cell; Positive regulation of receptor-mediated endocytosis; Retina homeostasis

Cellular iron ion homeostasis

Cellular iron ion homeostasis; Extracellular space

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Apical plasma membrane;
Basal plasma membrane;
Blood microparticle;
Coated pit Early
endosome; Endocytic
vesicle; Extracellular
exosome; Extrinsic
component of external
side of plasma membrane;
Hfe-transferrin receptor
complex; Late endosome;
Perinuclear region of
cytoplasm; Recycling
endosome

Apical plasma membrane;
Basal plasma membrane;
Blood microparticle;
Coated pit; Early
endosome; Endocytic
vesicle; Extracellular
exosome; Extrinsic
component of external
side of plasma membrane;
Hfe-transferrin receptor
complex; Late endosome;
Perinuclear region of
cytoplasm; Recycling
endosome

Cell; Extracellular space

Cell; Extracellular space

Chromaffin granule;
Cytoplasm; Cytoplasmic
vesicle; Extracellular
space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space
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Serpin A3-4 OS=Bos taurus
GN=SERPINA3-4 PE=3 SV=1

Serpin A3-5 OS=Bos taurus
GN=SERPINA3-5 PE=3 SV=1

Serpin A3-6 OS=Bos taurus
GN=SERPINA3-6 PE=3 SV=1

Serpin A3-6 OS=Bos taurus
GN=SERPINA3-6 PE=3 SV=1

Serpin A3-7 OS=Bos taurus
GN=SERPINA3-7 PE=1 SV=1

Serpin A3-8 OS=Bos taurus
GN=SERPINA3-8 PE=2 SV=1

Serpin A3-8 OS=Bos taurus
GN=SERPINA3-8 PE=3 SV=1

SERPINAI10 protein OS=Bos
taurus GN=SERPINA10 PE=2
Sv=1

SERPIND1 protein OS=Bos
taurus GN=SERPIND1 PE=2
Sv=1

Serum albumin OS=Bos taurus
GN=ALB PE=1 SV=4

Similar to 70 kDa heat shock
cognate protein (Fragment)
0OS=Bos taurus PE=2 SV=1

Similar to alpha-tubulin
isoform 1 (Fragment) OS=Bos
taurus PE=2 SV=1

SPA34_BOVIN

SPA35_BOVIN

SPA36_BOVIN

G3N1U4_BOVIN

AOAOAOMP92_B
OVIN

SPA38_BOVIN

AOAO0AOMP89_B
OVIN

AS5PJ69_BOVIN

A6QPP2_BOVIN

ALBU_BOVIN

Q861V2_BOVIN

Q862L2_BOVIN

24

22

21

21

26

29

28

26

27

29

34

34

35

35

59

57,18

54,50

49,28

43,78

43,78

41,15

60,89

47,28

41,79

35,35

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

DNA binding; Drug
binding; Fatty acid binding;
Metal ion binding; Pyridoxal
phosphate binding ; Toxic
substance binding

ATP binding

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Cellular response to starvation; Hemolysis by symbiont of host erythrocytes;
Maintenance of mitochondrion location; Negative regulation of apoptotic process;

Transport

Gtpase activity; GTP binding

Microtubule-based process

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;

Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Extracellular space

Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Extracellular space

Extracellular exosome;
Extracellular space

Extracellular exosome;
Extracellular space

Extracellular region;
Extracellular space;
Protein complex

Microtubule
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Similar to peroxiredoxin 1
(Fragment) OS=Bos taurus
PE=2 SV=1

Tetranectin OS=Bos taurus
GN=CLEC3B PE=2 SV=1

Toll-like receptor 2 (Fragment)
OS=Bos indicus x Bos taurus
GN=TLR2 PE=4 SV=1

Transthyretin OS=Bos taurus
GN=TTR PE=1 SV=1

Triosephosphate isomerase
OS=Bos taurus GN=TPI1
PE=2 SV=3

Tubulin alpha-1B chain
0OS=Bos taurus PE=1 SV=2

Tubulin alpha-1D chain
0OS=Bos taurus GN=TUBAID
PE=1 SV=1

Tubulin alpha-4A chain
OS=Bos taurus GN=TUBA4A
PE=1 SV=2

Tubulin beta-2B chain OS=Bos
taurus GN=TUBB2B PE=1
Sv=2

Tubulin beta-3 chain OS=Bos
taurus GN=TUBB3 PE=2
Sv=1

Q862E5_BOVIN

TETN_BOVIN

W6A4U5_BOBO
X

TTHY_BOVIN

TPIS_BOVIN

TBAID_BOVIN

TBAID_BOVIN

TBA4A_BOVIN

TBB2B_BOVIN

TBB3_BOVIN

21

34

34

34

30

30

35,24

49,01

42,31

55,10

44,98

48,56

40,49

36,83

37,08

40,00

Antioxidant activity
Oxidoreductase activity

Calcium ion binding;
Carbohydrate binding;
Heparin binding

Thyroid hormone binding

Triose-phosphate isomerase
activity

Double-stranded RNA
binding; Gtpase activity;
GTP binding ; structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

Bone mineralization; Cellular response to transforming growth factor beta stimulus;
Positive regulation of plasminogen activation; Skeletal system development

Inflammatory response; Innate immune response; MYD88-dependent toll-like
receptor signaling pathway; Positive regulation of inflammatory response;
Regulation of cytokine secretion; Response to molecule of bacterial origin; Toll-like
receptor 2 signaling pathway

Retinol metabolic process; thyroid hormone transport

Gluconeogenesis glyceraldehyde-3-phosphate biosynthetic process glycerol
catabolic process glycolytic process; Multicellular organismal development;
Pentose-phosphate shunt

Cellular response to interleukin-4 microtubule cytoskeleton organization

Microtubule-based process

Microtubule-based process

Microtubule-based process; Neuron migration

Axon guidance; Microtubule-based proces

Cytoplasm; Extracellular
exosome; Extracellular
space; Granular
component

Integral component of
membrane

Extracellular exosome;
extracelular space

Cytosol; Extracellular
exosome; Extracellular
space; Nucleus

Cytoplasmic microtubule;
Extracellular exosome;
Myelin sheath

Cytoplasm; Microtubule

Cytoplasm; Extracellular
exosome; Microtubule

Cytoplasm; Microtubule;
Nucleus

Cell periphery;
Cytoplasm; Dendrite;
Extracellular exosome;
Microtubule; Neuronal
cell body; Nucleus
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Tubulin beta-4A chain OS=Bos
taurus GN=TUBB4A PE=2
Sv=1

Tubulin beta-4B chain OS=Bos
taurus GN=TUBB4B PE=2
Sv=1

Tubulin beta-5 chain OS=Bos
taurus GN=TUBBS PE=2
Sv=1

Uncharacterized protein
(Fragment) OS=Bos taurus
PE=1 SV=1 (¥%)

Uncharacterized protein
(Fragment) OS=Bos taurus
PE=1 SV=1 (¥¥)

Uncharacterized protein
(Fragment) OS=Bos taurus
PE=4 SV=2 (*%)

Uncharacterized protein
OS=Bos taurus GN=CMBL
PE=4 SV=1 (*¥)

Uncharacterized protein
0OS=Bos taurus GN=IGLL1
PE=1 SV=2 (*%)

Uncharacterized protein
OS=Bos taurus GN=IGLL1
PE=1 SV=2 (*%)

Uncharacterized protein
0OS=Bos taurus GN=IGLL1
PE=4 SV=1 (*%)

TBB4A_BOVIN

TBB4B_BOVIN

TBB5_BOVIN

G3NOVO_BOVIN

G04_B5SE60VIN

E1BDS9_BOVIN

FIN2I5_BOVIN

FIMLW7_BOVI
N

FIMCF8_BOVIN

G3N2D7_BOVIN

11

15

16

30

30

30

25

20

36,49

46,74

44,59

75,15

58,88

39,02

40,82

37,61

36,32

37,93

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

Double-stranded RNA
binding; GTPase activity;
GTP binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

Antigen binding;
Immunoglobulin receptor
binding

Antigen binding;
Immunoglobulin receptor
binding

Hydrolase activity

Microtubule-based process

Microtubule-based proces

Microtubule-based process

B cell receptor signaling pathway; Complement activation, classical pathway;
Defense response to bacterium; Innate immune response; Phagocytosis, engulfment;
Phagocytosis, recognition; Positive regulation of B cell activation

Immune response; Immunoglobulin production; B cell receptor signaling pathway;
Complement activation, classical pathway; Defense response to bacterium; Innate
immune response; Phagocytosis, engulfment; Phagocytosis, recognition; Positive
regulation of B cell activation

Protein targeting; Regulation of cell death

Immune response; Immunoglobulin production

Cilium;Cytoplasm;
Extracellular exosome;
Internode region of axon;
Microtubule; Myelin
sheath; Neuronal cell
body; Nucleus

Cytoplasm; Extracellular
exosome; Microtubule;
Myelin sheath

Cell body; Cytoplasmic
ribonucleoprotein
granule; Extracellular
exosome; Microtubule;
Nuclear envelope lumen

Blood microparticle;
External side of plasma
membrane;
Immunoglobulin
complex, circulating

Extracellular space; Blood
microparticle; External
side of plasma membrane;
Immunoglobulin
complex, circulating

Mitochondrion

Extracellular exosome

Extracellular space
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Uncharacterized protein
OS=Bos taurus

GTPase activity; GTP

GN=LOC100295712 PE=3 F27Z4K0_BOVIN 11 34 37,33 bmdlpg; Structural Microtubule-based process; Microtubule Cytoplasm
constituent of cytoskeleton

SV=1 (**)

ggilgl;iifsiiid protein Gtpase activity; GTP

GN=LOC100295712 PE=3 F6RP72_BOVIN 11 34 37,42 tc)g]lillii;ei:rg;:tcurlaolSkeleton Microtubule-based process Microtubule

SV=1 (+%) Y

Uncharacterized protein

0OS=Bos taurus Serine-type endopeptidase . . . L.

GN=SERPINA3 PE=3 SV=1 G8JKW7_BOVIN 22 29 52,43 inhibitor activity Negative regulation of endopeptidase activity Extracellular space

(%)

Uncharacterized protein GTPase activity; GTP Cytoplasmic microtubule;

0OS=Bos taurus GN=TUBAIA F27Z4AC1_BOVIN 13 34 42,57 binding; Structural Microtubule-based process Myelin sheath; Nucleus;

PE=3 SV=1 (*%*) constituent of cytoskeleton Recycling endosome

Uncharacterized protein GTPase activity; GTP

0OS=Bos taurus GN=TUBB2A E1BJB1_BOVIN 13 30 37,08 binding; Structural Cytoplasmic ribonucleoprotein granule; Extracellular exosome Cytoplasm; Nucleus

PE=1 SV=1 (*%) constituent of cytoskeleton

Uncharacterized protein

0OS=Bos taurus PE=1 SV=2 FIMZ96_BOVIN 10 13 43,75 - B cell differentiation -

(%)

Uncharacterized protein

0OS=Bos taurus PE=1 SV=2 FIMH40_BOVIN 10 13 43,75 -- Immune; Immunoglobulin production Extracellular space

(%)

Uncharacterized protein

OS=Bos taurus PE=4 SV=2 FIMLW8_BOVI 11 10 42,92 -- Immune response; Immunoglobulin production Extracellular space

(%)

N

(*) Putative uncharacterized protein: means that this protein may be identified by computer, and the function is still unknown. This protein is not homologous to any well characterised proteins and thus its function cannot be predicted. Putative means that it
was only predicted based on ORF (open reading frame) and promoter sequence.
(**) Uncharacterized protein: Proteins which are NOT conserved or with no known or predicted function or characteristics (http://www.uniprot.org/docs/nameprot)



Tabela 5. Proteinas indentificadas na espectrometria de massas e suas respectivas ontologias génicas (fungdo molecular, processo biolégico e componente celular)
das amostras do grupo de foliculos transicionais, de ovarios sem corpo liteo de vacas gestantes

N° % Ontologia génica
Descricdo proteina ID Acesso Match Peptideos Cobertura
P sequéncia Funcdo molecular Processo biolégico Componente celular
. . _ Lo Cerebral cortex development; Hippocampus development; Negative regulation of Extracellular exosome;
tlilﬁf Gp;(])i%}{;ﬂilgnpgigBos 1433E BOVIN 10 29 38.43 ggggﬁzig{; I?;Z‘lhrr;gg’ulator peptidyl-serine dephosphorylation; Neuron migration; Protein targeting; Regulation Focal adhesion;
SV:i = ’ acti\;iiy of membrane repolarization; Regulation of potassium ion transmembrane Melanosome membrane;
transporter activity; Substantia nigra development Mitochondrion

Chloride channel activity;
BOJYQO_BOVIN 21 59 38,06 Voltage-gated ion channel Regulation of cell cycle
activity

Chloride channel
complex; Cytoplasm

ALB protein OS=Bos taurus
GN=ALB PE=2 SV=1

Chloride intracellular channel
protein (Fragment) OS=Bos Q4QRP1_BOVIN 3 10 37,86 -- Immune response; Immunoglobulin production Extracellular space
taurus PE=2 SV=1

Blood microparticle;

Chloride channel

complex; Cytoplasm;
Chloride intracellular channel Chloride channel activity; Chloride transmembrane transport; Platelet aggregation; Positive regulation of Extracellular exosome;
protein 1 OS=Bos taurus CLIC1_BOVIN 8 19 51,45 Voltage-gated ion channel osteoblast differentiation; Regulation of cell cycle; Regulation of mitochondrial Mitochondrion; Nuclear
GN=CLIC1 PE=2 SV=3 activity membrane potential membrane; Nucleus;

Perinuclear region of
cytoplasm; Plasma

membrane
IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1 BOJYP6_BOVIN 7 12 36,25 - - --
IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1 QO05B55_BOVIN 7 13 36,25 - - -
IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1 BOJYP6_BOVIN 6 12 35,83 - - -
. . ATP binding; Lipid binding;
Phosphatidylethanolamine- S .
binding protein 1 0S=Bos PEBPI_BOVIN 5 14 433 Fol(A) RNA binding: - Cytoplasm: Extracellular
Serine-type endopeptidase exosome; Nucleus

taurus GN=PEBP1 PE=1 SV=2 - .
inhibitor activity

Protein HP-25 homolog 2

0S=Bos taurus PE=2 SV=1 HP252_BOVIN 10 10 42,79 -- -- -
Putative uncharacterized
protein OS=Bos taurus PE=2 A5PK72_BOVIN 7 12 39,41 - - -

Sv=1 (*)

Ferric iron binding; Ferric
TRFE_BOVIN 22 76 36,79 iron transmembrane Cellular iron ion homeostasis Cell; Extracellular space
transporter activity

Serotransferrin OS=Bos taurus
GN=TF PE=2 SV=1
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DNA binding ; Drug
binding; Fatty acid binding;

ALBU_BOVIN 22 59 40,20 Metal ion binding; Pyridoxal
phosphate binding; Toxic
substance binding

Extracellular region;
Extracellular space;
Protein complex

Serum albumin OS=Bos taurus
GN=ALB PE=1 SV=4

Cellular response to starvation; Hemolysis by symbiont of host erythrocytes;
Maintenance of mitochondrion location; Negative regulation of apoptotic process

Calcium ion binding; Cytoplasm; Extracellular

Tetranectin OS=Bos taurus i . R Bone mineralization; Cellular response to transforming growth factor beta stimulus; exosome; Extracellular
GN=CLEC3B PE=2 SV=1 TETN_BOVIN 6 13 40,10 Cdrbohydl"dte' binding; Positive regulation of plasminogen activation; Skeletal system development space; Granular
Heparin binding
component
Transthyretin OS=Bos taurus TTHY_BOVIN 6 7 55,78 Thyroid hormone binding Retinol metabolic process; Thyroid hormone transport Extracellular exosome;

GN=TTR PE=1 SV=1 Extracellular space
Uncharacterized protein

(Fragment) OS=Bos taurus GS5SE604_BOVIN 3 6 43,93 - - -

PE=1 SV=1 (¥%)

Uncharacterized protein
OS=Bos taurus GN=IGLL1
PE=1 SV=2 (*%)

FIMLW7_BOVI
N

7 11 45,30 Immune response; . -- Extracellular space
Immunoglobulin production

Uncharacterized protein
OS=Bos taurus GN=IGLL1 G3N2D7_BOVIN 3 5 51,72 - - -
PE=4 SV=1 (*%)

Uncharacterized protein

OS=Bos taurus PE=1 SV=2 FIMH40_BOVIN 6 13 35,83 - - -
()

Uncharacterized protein

0OS=Bos taurus PE=1 SV=2 FIMZ96_BOVIN 7 13 36,25 - B cell differentiation -
()

Uncharacterized protein

0OS=Bos taurus PE=1 SV=2 FIMH40_BOVIN 7 13 36,25 -- Immune response; Immunoglobulin production Extracellular space
(%)

Uncharacterized protein

0OS=Bos taurus PE=1 SV=2 FIMZ96_BOVIN 6 13 35,83 - - -
(%)

(*) Putative uncharacterized protein: means that this protein may be identified by computer, and the function is still unknown. This protein is not homologous to any well characterised proteins and thus its function cannot be predicted. Putative means that it
was only predicted based on ORF (open reading frame) and promoter sequence.
(**) Uncharacterized protein: Proteins which are NOT conserved or with no known or predicted function or characteristics (http://www.uniprot.org/docs/nameprot)



Tabela 6. Proteinas indentificadas na espectrometria de massas e suas respectivas ontologias génicas (fungdo molecular, processo biolégico e componente celular)
das amostras do grupo de foliculos atrésicos, de ovarios sem corpo liteo de vacas gestantes

N° % Ontologia génica
Descricdo proteina ID Acesso Match Pentid Cobertura
eptideos sequéncia Funcdo molecular Processo biolégico Componente celular
ALB protein OS=Bos taurus . .
GN=ALB PE=2 SV=1 BOJYQO_BOVIN 36 59 59,14 -- Transport Extracellular space
Alpha-1-antiproteinase 0S=Bos Serine-type endopeptidase E;gzgﬁigl]; ;itolzzi’z:'l ;
taurus GN=SERPINA 1 PE=1 AIAT_BOVIN 13 28 35,00 Derine-type endopep Negative regulation of endopeptidase activity me
Sv=1 inhibitor activity Extracellular space; Golgi
B apparatus
Alpha-1B-glycoprotein OS=Bos B B Blood microparticle;
taurus GN=A1BG PE=1 SV=1 AIBG_BOVIN 17 2 41,32 Extracellular exosome
. . Heparin binding;Serine-type . .
Antithrombin-III OS=Bos taurus . o . L Blood microparticle;
GN=SERPINC1 PE=1 SV=1 FIMSZ6_BOVIN 24 38 51,83 :rcl:ii:ﬂiptldase inhibitor Regulation of blood coagulation, intrinsic pathway Extracellular exosome
. . Heparin binding; Serine-type . . . . . .
Antithrombin-III OS=Bos taurus I Blood coagulation; Negative regulation of endopeptidase activity; Regulation of .
GN=SERPINCI PE=1 SV=2 ANT3_BOVIN 24 38 51,83 zl:gg?épndase inhibitor blood coagulation, intrinsic pathway Extracellular space
Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
Beta-amyloid binding; process; Negative regulation of cell adhesion molecule production; Negative
Chemorepellent activity; regulation of cytokine secretion involved in immune response; Negative regulation of =~ Blood microparticle;
Cholesterol binding; heterotypic cell-cell adhesion; Negative regulation of hydrolase activity; Negative Endocytic vesicle;
Apolipoprotein A-I OS=Bos Cholesterol transporter regulation of inflammatory response; Negative regulation of interleukin-1 beta Extracellular exosome;
POUPOp o« V6F9A2_BOVIN 21 32 59,25 activity; High-density secretion; Negative regulation of tumor necrosis factor-mediated signaling pathway; Spherical high-density

taurus GN=APOA1 PE=1 SV=1

lipoprotein particle binding;
Phosphatidylcholine-sterol O-
acyltransferase activator
activity; Phospholipid binding

Negative regulation of very-low-density lipoprotein particle remodeling; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process; Phospholipid
efflux; Phospholipid homeostasis; Positive regulation of cholesterol esterification;
Positive regulation of hydrolase activity; Positive regulation of Rho protein signal
transduction; Positive regulation of stress fiber assembly; Positive regulation of
substrate adhesion-dependent cell spreading; Protein oxidation; Protein stabilization;
Regulation of Cdc42 protein signal transduction; Regulation of intestinal cholesterol
absorption; Regulation of protein phosphorylation; Reverse cholesterol transport;
Triglyceride homeostasis; Vitamin transport

lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1 SV=3

Apolipoprotein A-I-like OS=Bos
taurus GN=LOC100297695
PE=4 SV=1

Complement C3 OS=Bos taurus
GN=C3 PE=1 SV=1

Complement C3 OS=Bos taurus
GN=C3 PE=1 SV=2

Complement component 3
0OS=Bos taurus GN=C3 PE=2
Sv=1

Complement component 3d
(Fragment) OS=Bos taurus
PE=2 SV=1

Endopin 2 OS=Bos taurus
GN=SERPINA3-7 PE=2 SV=1
FGB protein (Fragment)
OS=Bos taurus GN=FGB PE=2
Sv=1

APOAI1_BOVIN

V6F869_BOVIN

G3X7A5_BOVIN

CO3_BOVIN

AOAOF6QNP7_BO
VIN

Q693V9_BOVIN

Q3SZQ8_BOVIN

A6QPX7_BOVIN

20

59

61

58

33

32

23

154

154

156

35

29

28

37,02

44,49

47,56

44,01

43,23

37,89

72,73

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine binding;
Phosphatidylcholine-sterol O-
acyltransferase activator
activity

Lipid binding

Endopeptidase inhibitor
activity

C5L2 anaphylatoxin
chemotactic receptor binding;
Endopeptidase inhibitor
activity

Endopeptidase inhibitor
activity

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Lipoprotein metabolic process; Negative regulation of cell adhesion
molecule production; Negative regulation of cytokine secretion involved in immune
response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation
of hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-methionine
modification; Phosphatidylcholine biosynthetic process; Phosphatidylcholine
metabolic process; Phospholipid efflux; Phospholipid homeostasis; Positive
regulation of cholesterol esterification; Positive regulation of fatty acid biosynthetic
process; Positive regulation of lipoprotein lipase activity; Positive regulation of Rho
protein signal transduction; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading; Positive regulation of
triglyceride catabolic process; Protein oxidation; Protein stabilization; Regulation of
Cdc42 protein signal transduction; Regulation of intestinal cholesterol absorption;
Regulation of protein phosphorylation; Reverse cholesterol transport; Triglyceride
catabolic process; Triglyceride homeostasis; Very-low-density lipoprotein particle
remodeling; Vitamin transport

Lipid transport Source: uniprotkb-KW; Lipoprotein metabolic process

Complement activation; Inflammatory response; Positive regulation of activation of
membrane attack complex; Positive regulation of angiogenesis; Positive regulation of
apoptotic cell clearance; Positive regulation of glucose transport; Positive regulation
of G-protein coupled receptor protein signaling pathway; Positive regulation of lipid
storage; Positive regulation of protein phosphorylation; Positive regulation of type
ITA hypersensitivity; Positive regulation of vascular endothelial growth factor
production; Regulation of triglyceride biosynthetic process

Complement activation, alternative pathway; Complement activation, classical
pathway; Fatty acid metabolic process; Inflammatory response; Positive regulation of
glucose transport; Positive regulation of G-protein coupled receptor protein signaling
pathway; Positive regulation of lipid storage; Positive regulation of protein
phosphorylation; Regulation of triglyceride biosynthetic process

Complement activation; Inflammatory response

Platelet activation; Protein polymerization; Signal transduction

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Extracellular region

Blood microparticle;
Extracellular exosome

Extracellular space

Extracellular space

Extracellular space

Extracellular space

Fibrinogen complex
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FGG protein OS=Bos taurus
GN=FGG PE=1 SV=1

Fibrinogen beta chain OS=Bos
taurus GN=FGB PE=1 SV=2

Fibrinogen beta chain OS=Bos
taurus GN=FGB PE=1 SV=2

Fibrinogen gamma-B chain
0OS=Bos taurus GN=FGG PE=1
Sv=1

Gelsolin OS=Bos taurus
GN=GSN PE=1 SV=1

Gelsolin OS=Bos taurus
GN=GSN PE=2 SV=1

Hemopexin OS=Bos taurus
GN=HPX PE=2 SV=1

Histidine-rich
GLYCOPROTEIN=FACTOR
XIIIA substrate (Fragments)
0OS=Bos taurus PE=1 SV=1

Inter-alpha (Globulin) inhibitor
H4 (Plasma Kallikrein-sensitive
glycoprotein) OS=Bos taurus
GN=ITIH4 PE=2 SV=1

Inter-alpha-trypsin inhibitor
heavy chain H4 OS=Bos taurus
GN=ITIH4 PE=1 SV=1

Q3SZZ9_BOVIN

FIMAV(0_BOVIN

FIBB_BOVIN

FIMGU7_BOVIN

FIMJH1_BOVIN

GELS_BOVIN

HEMO_BOVIN

QYTS85_BOVIN

QSEA67_BOVIN

ITIH4_BOVIN

36

13

24

26

35

43

40

36

49

49

35

62

62

43,68

60,40

56,62

42,89

36,11

36,11

41,18

37,38

4334

45,09

Structural molecule activity

Glycoprotein binding

Structural molecule activity

Calcium ion binding

Calcium ion binding

Heme transporter activity;
Metal ion binding

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Platelet activation; Protein polymerization; Signal transduction

Blood coagulation, fibrin clot formation; Cell-matrix adhesion; Fibrinolysis;
Induction of bacterial agglutination; Negative regulation of endothelial cell apoptotic
process; Negative regulation of extrinsic apoptotic signaling pathway via death
domain receptors; Plasminogen activation; Platelet aggregation; Positive regulation
of ERK1 and ERK2 cascade; Positive regulation of exocytosis; Positive regulation of
heterotypic cell-cell adhesion; Positive regulation of peptide hormone secretion;
Positive regulation of protein secretion; Positive regulation of vasoconstriction;
Protein polymerization; Response to calcium ion; Signal transduction

Adaptive immune response; Innate immune response; Platelet activation; Protein
polymerization; Signal transduction

Blood coagulation, fibrin clot formation; Cell-matrix adhesion; Fibrinolysis; Negative
regulation of endothelial cell apoptotic process; Negative regulation of extrinsic
apoptotic signaling pathway via death domain receptors; Plasminogen activation;
Platelet aggregation; Positive regulation of ERK1 and ERK2 cascade; Positive
regulation of exocytosis; Positive regulation of heterotypic cell-cell adhesion;
Positive regulation of peptide hormone secretion; Positive regulation of protein
secretion; Positive regulation of vasoconstriction; Protein polymerization; Protein
secretion; Response to calcium ion; Signal transduction

Actin filament severing; Actin nucleation; Barbed-end actin filament cappin

Actin filament severing; Actin nucleation; Barbed-end actin filament capping; Cilium
morphogenesis

Cellular iron ion homeostasis; Heme metabolic process; Hemoglobin metabolic
process; Positive regulation of humoral immune response mediated by circulating
immunoglobulin; Positive regulation of immunoglobulin production; Positive

regulation of interferon-gamma-mediated signaling pathway; Positive regulation of
tyrosine phosphorylation of Statl protein

Hyaluronan metabolic process

Acute-phase response; Hyaluronan metabolic process

Fibrinogen complex

Blood microparticle; Cell
cortex; External side of
plasma membrane;
Extracellular exosome;
Fibrinogen complex;
Platelet alpha granule

Fibrinogen complex

Blood microparticle; Cell
cortex; External side of
plasma membrane;
Extracellular exosome;
Fibrinogen complex;
Platelet alpha granule

Cytoplasm; Cytoskeleton

Blood microparticle; Cell;
Extracellular exosome

Extracellular region
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Inter-alpha-trypsin inhibitor

heavy chain H4 OS=Bos taurus FIMMD7_BOVIN 24 62
GN=ITIH4 PE=1 SV=2

MHC class II antigen

(Fragment) OS=Bos taurus Q3LUK2_BOVIN 3 9
GN=BoLA-DRB3,2 PE=4 SV=1

Pigment epithelium-derived

factor OS=Bos taurus PEDF_BOVIN 11 30
GN=SERPINF1 PE=1 SV=1

Serotransferrin OS=Bos taurus

GN=TF PE=1 SV=1 G3X6N3_BOVIN 52 75
Serotransferrin OS=Bos taurus

GN=TF PE=2 SV=1 TRFE_BOVIN 50 76
Serpin A3-1 OS=Bos taurus

GN=SERPINA3-1 PE=1 V=3  SPA3IBOVIN 18 28
Serpin A3-2 OS=Bos taurus

GN=SERPINA3-2 PE=3 Sv=1 ~ SPA32BOVIN 19 28
Serpin A3-3 OS=Bos taurus

GN=SERPINA3-3 PE=1 SV=2 SPA33_BOVIN 21 23
Serpin A3-4 OS=Bos taurus

GN=SERPINA3-4 PE=3 sv=1  SPA34_BOVIN A »
Serpin A3-5 OS=Bos taurus SPA35_BOVIN 20 28

GN=SERPINA3-5 PE=3 SV=1

4334

37,21

38,22

69,03

67,76

36,01

38,93

45,26

45,26

43,07

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Ferric iron binding; Ferric
iron transmembrane
transporter activity; Ferrous
iron binding

Ferric iron binding; Ferric
iron transmembrane
transporter activity

Cysteine-type endopeptidase
inhibitor activity; Serine-type
endopeptidase inhibitor
activity

Serine-type endopeptidase

inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Acute-phase response; Hyaluronan metabolic process; Response to cytokine

Antigen processing and presentation of peptide or polysaccharide antigen via MHC
class II; Immune response

Negative regulation of angiogenesis; Negative regulation of endopeptidase activity;
Negative regulation of epithelial cell proliferation involved in prostate gland
development; Positive regulation of neurogenesis

Cellular iron ion homeostasis; Cellular response to iron ion; Ferrous iron import into
cell; Positive regulation of receptor-mediated endocytosis; Retina homeostasis

Cellular iron ion homeostasis

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Blood microparticle;
Cytoplasm; Extracellular
exosome; Plasma
membrane

Integral component of
membrane; MHC class II
protein complex

Extracellular exosome;
Extracellular matrix;
Extracellular region;
Extracellular space;
Melanosome

Apical plasma membrane;
Basal plasma membrane;
Blood microparticle;
Coated pit; Early
endosome; Endocytic
vesicle; Extracellular
exosome; Extrinsic
component of external side
of plasma membrane; HFE-
transferrin receptor
complex; Late endosome;
Perinuclear region of
cytoplasm; Recycling
endosome

Cell; Extracellular space

Chromaffin granule;
Cytoplasm; Cytoplasmic
vesicle; Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space
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Serpin A3-6 OS=Bos taurus
GN=SERPINA3-6 PE=3 SV=1

Serpin A3-6 OS=Bos taurus
GN=SERPINA3-6 PE=3 SV=1

Serpin A3-8 OS=Bos taurus
GN=SERPINA3-8 PE=2 SV=1

Serpin A3-8 OS=Bos taurus
GN=SERPINA3-8 PE=3 SV=1

SERPIND1 protein OS=Bos
taurus GN=SERPIND1 PE=2
Sv=1

Serum albumin OS=Bos taurus
GN=ALB PE=1 SV=4

Similar to 70 kDa heat shock
cognate protein (Fragment)
OS=Bos taurus PE=2 SV=1

Transthyretin OS=Bos taurus
GN=TTR PE=1 SV=1

Tubulin alpha-1B chain OS=Bos

taurus PE=1 SV=2

Tubulin beta-4A chain OS=Bos
taurus GN=TUBB4A PE=2
Sv=1

Tubulin beta-5 chain OS=Bos

taurus GN=TUBBS PE=2 SV=1

SPA36_BOVIN

G3N1U4_BOVIN

SPA38_BOVIN

AOA0AOMP89_BO
VIN

A6QPP2_BOVIN

ALBU_BOVIN

Q861V2_BOVIN

TTHY_BOVIN

TBA1B_BOVIN

TBB4A_BOVIN

TBB5_BOVIN

36

26

27

34

34

35

59

34

30

30

37,44

40,15

41,87

41,87

43,15

58,48

52,24

39,46

42,57

36,94

44,82

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

DNA binding; Drug binding;
Fatty acid binding; Metal ion
binding; Pyridoxal phosphate
binding; Toxic substance
binding

ATP binding

Thyroid hormone binding

Double-stranded RNA
binding; Gtpase activity; GTP
binding; Structural
constituent of cytoskeleton

GTPase activity ; GTP
binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Cellular response to starvation; Hemolysis by symbiont of host erythrocytes;
Maintenance of mitochondrion location; Negative regulation of apoptotic process;
Transport

Retinol metabolic process; Thyroid hormone transport

Cellular response to interleukin-4; Microtubule cytoskeleton organization

Microtubule-based process

Microtubule-based process

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Extracellular space

Extracellular exosome;
Extracellular space

Extracellular region;
Extracellular space; Protein
complex

Extracellular exosome;
Extracellular space

Cytoplasmic microtubule;
Extracellular exosome;
Myelin sheath

Cilium; Cytoplasm;
Extracellular exosome;
Internode region of axon;
Microtubule; Myelin
sheath; Neuronal cell body;
Nucleus

Cell body; Cytoplasmic
ribonucleoprotein granule;
Extracellular exosome;
Microtubule; Nuclear
envelope lumen
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Uncharacterized protein
(Fragment) OS=Bos taurus
PE=1 SV=1 (¥%)

Uncharacterized protein OS=Bos
taurus GN=LOC784932 PE=3
SV=1 (**)

Uncharacterized protein OS=Bos
taurus GN=SERPINA3 PE=3
SV=1 (**)

Uncharacterized protein OS=Bos
taurus GN=SERPING1 PE=3
SV=2 (%)

G3NOVO_BOVIN

AOAOAOMPAO_B
OVIN

G8JKW7_BOVIN

E1BMJO_BOVIN

15

25

31

29

26

51,84

35,01

49,27

38,89

Antigen binding;
Immunoglobulin receptor
binding

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

B cell receptor signaling pathway; Complement activation, classical pathway;
Defense response to bacterium; Innate immune response; Phagocytosis, engulfment;
Phagocytosis, recognition; Positive regulation of B cell activation

Extracellular space

Negative regulation of endopeptidase activity

Negative regulation of complement activation, lectin pathway; Negative regulation of
endopeptidase activity

Blood microparticle ;
External side of plasma
membrane;
Immunoglobulin complex,
circulating

Extracellular space

Blood; Extracellular
exosome; Extracellular
space

(**) Uncharacterized protein: Proteins which are NOT conserved or with no known or predicted function or characteristics (http://www.uniprot.org/docs/nameprot)



Tabela 7. Proteinas indentificadas na espectrometria de massas e suas respectivas ontologias génicas (fungdo molecular, processo biolégico e componente celular)
das amostras do grupo de foliculos sauddveis, de ovérios com corpo liiteo de vacas gestantes

Descricdo proteina

ID Acesso

Match

N°
Peptideos

%
Cobertura
sequéncia

Ontologia génica

Func¢ao molecular

Processo bioldgico

Componente celular

ALB protein OS=Bos taurus
GN=ALB PE=2 SV=1

ALB protein OS=Bos taurus
GN=ALB PE=2 SV=1

Alpha 1-antichymotrypsin
(Fragment) OS=Bos taurus
GN=alpha 1-antichymotrypsin/
ACT PE=2 SV=1

Alpha I-antichymotrypsin
(Fragment) OS=Bos taurus
GN=alpha 1-antichymotrypsin/
ACT PE=2 SV=1

Alphal-antichymotrypsin
isoform pHHK11 (Fragment)
0OS=Bos taurus PE=2 SV=1

Alpha-1B-glycoprotein
0OS=Bos taurus GN=A1BG
PE=1 SV=1

Alpha-2-macroglobulin
OS=Bos taurus GN=A2M
PE=1 SV=2

Alpha-2-macroglobulin variant
2 OS=Bos taurus GN=A2M
PE=2 SV=1

Alpha-2-macroglobulin variant
21 OS=Bos taurus GN=A2M
PE=2 SV=1

Alpha-2-macroglobulin variant
22 OS=Bos taurus GN=A2M
PE=2 SV=1

B0OJYQO_BOVIN

BOJYQO_BOVIN

Q28921_BOVIN

Q28922_BOVIN

Q27983_BOVIN

A1BG_BOVIN

A2MG_BOVIN

K4JR71_BOVIN

K4JBTO_BOVIN

K4JR88_BOVIN

33

41

59

24

108

20

46

55,19

43,49

39,29

73,12

38,92

35,19

38,94

37,36

41,34

39,51

Serine-type endopeptidase

inhibitor activity

Endopeptidase inhibitor

activity

Endopeptidase inhibitor

activity

Endopeptidase inhibitor

activity

Transport

Transport

Negative regulation of complement activation, lectin pathway; Stem cell

differentiation

Extracellular space

Extracellular space

Extracellular space

Extracellular space

Extracellular space

Blood microparticles;
Extracellular exosome

Blood microparticle;
Extracellular exosome
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Apolipoprotein A-I

Apolipoprotein A-I

Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=1

V6F9A2_BOVIN

P15497

V6F9A2_BOVIN

14

12

49,06

32

4491

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Phospholipid
binding

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Phospholipid
binding

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Negative regulation of cell adhesion molecule production; Negative
regulation of cytokine secretion involved in immune response; Negative regulation
of heterotypic cell-cell adhesion; Negative regulation of hydrolase activity;
Negative regulation of inflammatory response; Negative regulation of interleukin-1
beta secretion; Negative regulation of tumor necrosis factor-mediated signaling
pathway; Negative regulation of very-low-density lipoprotein particle remodeling;
Peptidyl-methionine modification; Phosphatidylcholine biosynthetic process;
Phospholipid efflux; Phospholipid homeostasis; Positive regulation of cholesterol
esterification; Positive regulation of hydrolase activity; Positive regulation of rho
protein signal transduction; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride homeostasis; Vitamin transport

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle; Integrin-
mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic process;
Negative regulation of cell adhesion molecule production; Negative regulation of
cytokine secretion involved in immune response; Negative regulation of heterotypic
cell-cell adhesion; Negative regulation of hydrolase activity; Negative regulation of
inflammatory response; Negative regulation of interleukin-1 beta secretion;
Negative regulation of tumor necrosis factor-mediated signaling pathway; Negative
regulation of very-low-density lipoprotein particle remodeling; Peptidyl-methionine
modification; Phosphatidylcholine biosynthetic process; Phospholipid efflux;
Phospholipid homeostasis; Positive regulation of cholesterol esterification; Positive
regulation of hydrolase activity; Positive regulation of rho protein signal
transduction; Positive regulation of stress fiber assembly; Positive regulation of
substrate adhesion-dependent cell spreading; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride homeostasis; Vitamin transport

Blood microparticle;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle

Blood microparticle;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=1

Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=3

V6F9A2_BOVIN

APOA1_BOVIN

12

14

32

44,91

49,06

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Phospholipid
binding

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Negative regulation of cell adhesion molecule production; Negative
regulation of cytokine secretion involved in immune response; Negative regulation
of heterotypic cell-cell adhesion; Negative regulation of hydrolase activity;
Negative regulation of inflammatory response; Negative regulation of interleukin-1
beta secretion; Negative regulation of tumor necrosis factor-mediated signaling
pathway; Negative regulation of very-low-density lipoprotein particle remodeling;
Peptidyl-methionine modification; Phosphatidylcholine biosynthetic process;
Phospholipid efflux; Phospholipid homeostasis; Positive regulation of cholesterol
esterification; Positive regulation of hydrolase activity; Positive regulation of rho
protein signal transduction; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride homeostasis; Vitamin transport

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle ; Integrin-
mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic process;
Lipoprotein metabolic process; Negative regulation of cell adhesion molecule
production; Negative regulation of cytokine secretion involved in immune response;
Negative regulation of heterotypic cell-cell adhesion; Negative regulation of
hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport

Blood microparticle;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=3

Apolipoprotein E (Fragment)
0OS=Bos taurus PE=4 SV=1

Apolipoprotein E (Fragment)
OS=Bos taurus PE=4 SV=1

APOA1_BOVIN

Q0ZCB4_BOVIN

Q0ZCB4_BOVIN

16

6

6

22

22

52,15

36,71

36,71

Beta-amyloid binding;
Chemorepellent activity ;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activit

High-density lipoprotein
particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
O-acyltransferase activator
activity

Lipid binding

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Lipoprotein metabolic process; Negative regulation of cell adhesion
molecule production; Negative regulation of cytokine secretion involved in immune
response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation
of hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport

Cholesterol import; Endothelial cell proliferation; Glucocorticoid metabolic process;
G-protein coupled receptor signaling pathway; High-density lipoprotein particle
assembly; Integrin-mediated signaling pathway; Lipid storage; Lipoprotein
biosynthetic process; Lipoprotein metabolic process; Negative regulation of cell
adhesion molecule production; Negative regulation of cytokine secretion involved
in immune response; Negative regulation of heterotypic cell-cell adhesion; Negative
regulation of hydrolase activity; Negative regulation of inflammatory response;
Negative regulation of interleukin-1 beta secretion; Negative regulation of tumor
necrosis factor-mediated signaling pathway; Negative regulation of very-low-
density lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; ositive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of Rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of Cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle; Vitamin transport

Lipid transport; Lipoprotein metabolic process

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Spherical high-density
lipoprotein particle
Very-low-density
lipoprotein particle

Extracellular region
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Complement C3 OS=Bos
taurus GN=C3 PE=1 SV=1

Complement C3 OS=Bos
taurus GN=C3 PE=1 SV=2

Complement component 3

0OS=Bos taurus GN=C3 PE=2

Sv=1
Complement component 3d

(Fragment) OS=Bos taurus
PE=2 SV=1

Endopin 2 OS=Bos taurus

GN=SERPINA3-7 PE=2 SV=1

Endopin 2B OS=Bos taurus
PE=2 SV=1

Hemopexin OS=Bos taurus
GN=HPX PE=2 SV=1

IGK protein OS=Bos taurus

GN=IGK PE=2 SV=1

IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1

G3X7A5_BOVIN

CO3_BOVIN

AOAOF6QNP7_B
OVIN

Q693V9_BOVIN

Q3SZQ8_BOVIN

Q5J801_BOVIN

HEMO_BOVIN

BOJYP6_BOVIN

Q05B55_BOVIN

64

63

154

154

156

35

29

29

35

42,44

44,85

4341

52,15

35,73

35,73

3791

35,83

35,83

Endopeptidase inhibitor
activity

C5L2 anaphylatoxin
chemotactic receptor
binding; Endopeptidase
inhibitor activity

Endopeptidase inhibitor
activity

Heme transporter activity;
Metal ion binding

Complement activation Inflammatory response Positive regulation of activation of
membrane attack complex; Positive regulation of angiogenesis; Positive regulation
of apoptotic cell clearance; Positive regulation of glucose transport; Positive
regulation of g-protein coupled receptor protein signaling pathway; Positive
regulation of lipid storage; Positive regulation of protein phosphorylation; Positive
regulation of type iia hypersensitivity; Positive regulation of vascular endothelial
growth factor production; Regulation of triglyceride biosynthetic process

Complement activation, alternative pathway; Complement activation, classical
pathway; Fatty acid metabolic process; Inflammatory response; Positive regulation
of glucose transport; Positive regulation of G-protein coupled receptor protein
signaling pathway; Positive regulation of lipid storage; Positive regulation of protein
phosphorylation; Regulation of triglyceride biosynthetic process

Complement activation; Inflammatory response

Cellular iron ion homeostasis; Heme metabolic process; Hemoglobin metabolic
process; Positive regulation of humoral immune response mediated by circulating
immunoglobulin; Positive regulation of immunoglobulin production; Positive
regulation of interferon-gamma-mediated signaling pathway; Positive regulation of
tyrosine phosphorylation of STATI protein

Blood microparticle;
Extracellular exosome

Extracellular space

Extracellular space

Extracellular space

Extracellular space

Extracellular space

Blood microparticle; Cell;
Extracellular exosome
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Apical plasma membrane;
Basal plasma membrane;
Blood microparticle;
Coated pit; Early
endosome; Endocytic

Ferric iron binding; Ferric vesicle; Extracellular
Serotransferrin OS=Bos taurus G3X6N3 BOVIN 30 75 51.99 iron transmembrane Cellular iron ion homeostasis; Cellular response to iron ion; Ferrous iron import into  exosome; Extrinsic
GN=TF PE=1 SV=1 - o transporter activity; Ferrous cell; Positive regulation of receptor-mediated endocytosis; Retina homeostasis component of external

iron binding side of plasma membrane;

Hfe-transferrin receptor
complex; Late endosome;
Perinuclear region of
cytoplasm; Recycling
endosome

Ferric iron binding; Ferric
TRFE_BOVIN 31 76 54,97 iron transmembrane Cellular iron ion homeostasis Cell; Extracellular space
transporter activity

Serotransferrin OS=Bos taurus
GN=TF PE=2 SV=1

Cysteine-type endopeptidase Chromaffin granule; 1

Serpin A3-1 OS=Bos taurus inhibitor activity; serine- Cytoplasm ; cytoplasmic

GN=SERPINA3-1 PE=1 SV=3 SPA31_BOVIN 16 28 38,93 type endopeptidase inhibitor Negative regulation of endopeptidase activity vesicle:
activity Extracellular space
. . . Chromaffin granule;
Serpin A3-2 OS=Bos taurus Serine-type endopeptidase . . o .. U o
GN=SERPINA3-2 PE=3 SV=1 SPA32_BOVIN 17 28 41,85 inhibitor activity Negative regulation of endopeptidase activity Cytoplasmic vesicle;
Extracellular space
. . . Chromaffin granule;
Serpin A3-3 OS=Bos taurus Serine-type endopeptidase . . . .. . L
GN=SERPINA3-3 PE=1 SV=2 SPA33_BOVIN 16 28 41,61 inhibitor activity Negative regulation of endopeptidase activit Cytoplasmic vesicle;
Extracellular space
. . . Chromaffin granule;
Serpin A3-4 OS=Bos taurus Serine-type endopeptidase . . . L. . L
GN=SERPINA3-4 PE=3 SV=1 SPA34_BOVIN 16 29 41,61 inhibitor activity Negative regulation of endopeptidase activity Cytoplasmic vesicle;
Extracellular space
. . . Chromaffin granule;
Serpin A3-5 OS=Bos taurus Serine-type endopeptidase . . . L. . L
GN=SERPINA3-5 PE=3 SV=1 SPA35_BOVIN 14 28 46,23 inhibitor activity Negative regulation of endopeptidase activity Cytoplasmic vesicle;
Extracellular space
. . . Chromaffin granule;
Serpin A3-6 OS=Bos taurus Serine-type endopeptidase . . . L. . L
GN=SERPINA3-6 PE=3 SV=1 SPA36_BOVIN 15 26 41,79 inhibitor activity Negative regulation of endopeptidase activity Cytoplasmic vesicle;
Extracellular space
Serpin A3-6 OS=Bos taurus .
GN=SERPINA3-6 PE=3 SV=1 G3N1U4_BOVIN 14 27 44,77 - - Extracellular space
Serpin A3-7 OS=Bos taurus AOAOAOMP92_B

GN=SERPINA3-7 PE=1 SV=1 OVIN 12 2 753 - - Extracellular space
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Serum albumin OS=Bos taurus
GN=ALB PE=1 SV=4

Uncharacterized protein
(Fragment) OS=Bos taurus
PE=1 SV=1 (¥%)

Uncharacterized protein
0OS=Bos taurus
GN=SERPINA3 PE=3 SV=1
()

Uncharacterized protein
OS=Bos taurus PE=1 SV=2
()

Uncharacterized protein
OS=Bos taurus PE=1 SV=2
()

ALBU_BOVIN

G3NOVO_BOVIN

G8JIKW7_BOVIN

FIMZ96_BOVIN

FIMH40_BOVIN

27

59

25

29

13

45,63

45,09

42,96

35,83

35,83

DNA binding; Drug
binding; Fatty acid binding;
Metal ion binding; Pyridoxal
phosphate binding; Toxic
substance binding

Antigen binding;
Immunoglobulin receptor
binding

Serine-type endopeptidase
inhibitor activity

Cellular response to starvation; Hemolysis by symbiont of host erythrocytes;
Maintenance of mitochondrion location; Negative regulation of apoptotic process;
Transport

B cell receptor signaling pathway; Complement activation, classical pathway;
Defense response to bacterium; Innate immune response; Phagocytosis, engulfment;
Phagocytosis, recognition; Positive regulation of B cell activation

Negative regulation of endopeptidase activity

B cell differentiation

Immune response; Immunoglobulin production

Extracellular region;
Extracellular space;
Protein complex

Blood microparticle;
External side of plasma
membrane;
Immunoglobulin
complex, circulating

Extracellular space

Extracellular space

(**) Uncharacterized protein: Proteins which are NOT conserved or with no known or predicted function or characteristics (http://www.uniprot.org/docs/nameprot)



Tabela 8. Proteinas indentificadas na espectrometria de massas e suas respectivas ontologias génicas (fungdo molecular, processo biolégico e componente celular)
das amostras do grupo de foliculos transicionais, de ovarios com corpo liteo de vacas gestantes

N° % Ontologia génica
Descricdo proteina ID Acesso Match Pentid Cobertura
eptideos sequéncia Funcdo molecular Processo biolégico Componente celular
14-3-3 protein theta OS=Bos Sgolgg ﬁ:ﬂ%&;ﬁ?sﬁ;ﬂiﬁ;
taurus GN=YWHAQ PE=2 1433T_BOVIN 9 24 37,14 - Negative regulation of transcription, DNA-templated; Substantia nigra development ) - L
Sv=1 Membrane; Protein
- complex
14-3-3 protein zeta/delta
OS=Bos taurus GN=YWHAZ 14337Z_BOVIN 8 25 37,96 - - Melanosome
PE=1 SV=1
Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Beta-amyloid binding: Inlegrln—medla?ed mgnahr}g pathway; Llp{d storage; Llpoprotelp blosynthgllc
o process; Negative regulation of cell adhesion molecule production; Negative
Chemorepellent activity; . . o . R . . . .
o regulation of cytokine secretion involved in immune response; Negative regulation Blood microparticle;
Cholesterol binding; . . R . . . X
of heterotypic cell-cell adhesion; Negative regulation of hydrolase activity; Endocytic vesicle;
. . Cholesterol transporter X . . . i . .
Apolipoprotein A-I OS=Bos activity: Hieh-densit Negative regulation of inflammatory response; Negative regulation of interleukin-1 Extracellular exosome;
taurus GN=APOA1 PE=1 V6F9A2_BOVIN 27 32 68,68 . ¥, High-c Yo beta secretion; Negative regulation of tumor necrosis factor-mediated signaling Spherical high-density
lipoprotein particle binding; R . h oo . . S . . S
Sv=1 . R pathway; Negative regulation of very-low-density lipoprotein particle remodeling; lipoprotein particle; Very-
Phosphatidylcholine-sterol . - PP . . . . X R .
. Peptidyl-methionine modification; Phosphatidylcholine biosynthetic process; low-density lipoprotein
o-acyltransferase activator . R g i - . .
R . Phospholipid efflux; Phospholipid homeostasis; Positive regulation of cholesterol particle
activity; Phospholipid e . . S °. .
bindin esterification; Positive regulation of hydrolase activity; Positive regulation of rho
& protein signal transduction; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading; Protein oxidation; Protein
stabilization; Regulation of cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride homeostasis; Vitamin transport
Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
Beta-amyloid binding; process; Lipoprotein metabolic process; Negative regulation of cell adhesion
Chemorepellent activity; molecule production; Negative regulation of cytokine secretion involved in immune
Cholesterol binding; response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation Blood microparticle;
Cholesterol transporter of hydrolase activity; Negative regulation of inflammatory response; Negative Chylomicron; Endocytic
activity; High-density regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis vesicle; Extracellular
Apolipoprotein A-I OS=Bos 65.68 lipoprotein particle binding; factor-mediated signaling pathway; Negative regulation of very-low-density exosome; High-density
taurus GN=APOA1 PE=1 APOA1_BOVIN 27 32 ’ High-density lipoprotein lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl- lipoprotein particle;

Sv=3

particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity

methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of CDC42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport:

Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I-like
OS=Bos taurus
GN=LOC100297695 PE=4
Sv=1

Glutathione S-transferase Al
0OS=Bos taurus GN=GSTA1
PE=2 SV=3

Heat shock 27kDa protein 1
OS=Bos taurus GN=HSPB1
PE=2 SV=1

Heat shock 27kDa protein 1
OS=Bos taurus GN=HSPB1
PE=2 SV=1

Heat shock protein beta-1
OS=Bos taurus GN=HSPB1
PE=1 SV=1

Heat shock protein beta-1
OS=Bos taurus GN=HSPB1
PE=1 SV=2

Heat shock protein beta-1
OS=Bos taurus GN=HSPB1
PE=2 SV=1

IGL@ protein OS=Bos taurus
GN=IGL@ PE=1 SV=1

Immunoglobulin light chain_
lambda gene cluster OS=Bos
taurus GN=IGL@ PE=2 SV=1

Peroxiredoxin-6 OS=Bos
taurus GN=PRDX6 PE=1
Sv=3

Putative uncharacterized
protein OS=Bos taurus PE=2
Sv=1 (%)

Putative uncharacterized
protein OS=Bos taurus PE=2
Sv=1 (%)

V6F869_BOVIN

GSTA1_BOVIN

E9RHW1_BOVI
N

Q58DP7_BOVIN

G3X7S2_BOVIN

E1BEL7_BOVIN

HSPB1_BOVIN

Q3T101_BOVIN

QIRMNS_BOVI
N

PRDX6_BOVIN

A6QMO09_BOVIN

A5PK72_BOVIN

23

20

27

51,44

45,95

69,65

59,74

68,97

69,65

48,94

52,14

54,91

51,29

39,41

Lipid binding

Glutathione transferase
activity

Poly(A) RNA binding;
Protein kinase C inhibitor
activity

Glutathione peroxidase
activity; Peroxidase activity;
Peroxiredoxin activity;
Phospholipase a2 activity

Lipid transport; Lipoprotein metabolic proces

Glutathione metabolic process

Intracellular signal transduction; Negative regulation of oxidative stress-induced
intrinsic apoptotic signaling pathway; Platelet aggregation; Positive regulation of
angiogenesis; Positive regulation of blood vessel endothelial cell migration; Positive
regulation of endothelial cell chemotaxis by VEGF-activated vascular endothelial
growth factor receptor signaling pathway; Positive regulation of interleukin-1 beta
production; Positive regulation of tumor necrosis factor biosynthetic process;
Regulation of I-kappab kinase/NF-kappab signaling; Response to virus; Retina
homeostasis

Cellular oxidant detoxification; Phospholipid catabolic process; Response to
reactive oxygen species

Extracellular region

Cytoplasm

Extracellular exosome;
Extracellular space; Focal
adhesion; Nucleus;
Plasma membrane; Z disc

Cytoplasm ; ytoplasmic
membrane-bounded
vesicle; Cytosol;
Extracellular exosome;
Extracellular space;
Lysosome; Membrane
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Rho protein GDP-dissociation

Rho GDP-dissociation

gll:;ll)l;l(l);ii (f;'asg{]n_elfts) 0OS=Bos Q7M2Q9_BOVIN 2 5 37,50 inhibitor activity - Cytoplasm
Triosephosphate isomerase Triose-phosphate isomerase Gluconeogenesis; Glyceraldehyde-3-phosphate biosynthetic process; Glycerol Cytosol; Extracellular
0OS=Bos taurus GN=TPI1 TPIS_BOVIN 6 21 42,17 activit phosp catabolic process; Glycolytic process; Multicellular organismal development; exosome; Extracellular
PE=2 SV=3 y Pentose-phosphate shunt space; Nucleus
Uncharacterized protein
(Fragment) OS=Bos taurus E1BDS9_BOVIN 4 13 38,21 Protein targeting; Regulation of cell death Mitochondrion
PE=4 SV=2 (*¥)
Uncharacterized protein
OS=Bos taurus GN=IGLL1 FlMLV\ngOVI 8 11 52,14 -- -- -
PE=1 SV=2 (*%)
Uncharacterized protein
OS=Bos taurus GN=IGLL1 G3N2D7_BOVIN 3 5 51,72 - - -
PE=4 SV=1 (*%)
Uncharacterized protein
0OS=Bos taurus PE=1 SV=2 FIMZ96_BOVIN 8 13 36,25 - B cell differentiation -
(%)
Cell leading edge;
t]))i?]l:libizsgézgteliiNA Astrocyte development; Bergmann glial cell differentiation; Intermediate filament Sgolgg ﬁ:ﬂ%&;ﬁ?sﬁ;ﬂiﬁ;
Vimentin OS=Bos taurus VIME_BOVIN 15 47 45.49 constituent of cytoskeleton: organization; In utero embryonic development; Lens fiber cell development; Intermediate filament:

GN=VIM PE=1 SV=3

Structural constituent of eye
lens

Negative regulation of neuron projection development; Positive regulation of gene
expression; SMAD protein signal transduction

Neuron projection;
Peroxisome; Plasma
membrane

(*) Putative uncharacterized protein: means that this protein may be identified by computer, and the function is still unknown. This protein is not homologous to any well characterised proteins and thus its function cannot be predicted. Putative means that it
was only predicted based on ORF (open reading frame) and promoter sequence.
(**) Uncharacterized protein: Proteins which are NOT conserved or with no known or predicted function or characteristics (http://www.uniprot.org/docs/nameprot)



Tabela 9. Proteinas indentificadas na espectrometria de massas e suas respectivas ontologias gé€nicas (fungdo molecular,

das amostras do grupo de foliculos atrésicos, de ovarios com corpo liteo de vacas gestantes

processo bioldgico e componente celular)

N° % Ontologia génica
Descricdo proteina ID Acesso Match . Cobertura
Peptideos P = Lol
sequéncia Funcdo molecular Processo biologico Componente celular
é;%gg%‘g_’;g%{sfaums BOJYQO_BOVIN 40 59 6326  Transport - Extracellular space
é;liApB;eg;ggg =S]3/o_sltaurus BOJYQO_BOVIN 22 59 35,75 Transport -- Extracellular space
Alpha I-antichymotrypsin
(Fragment) OS=Bos taurus B B .
GN=alpha 1-antichymotrypsin/ Q28921_BOVIN 13 18 49,60 Extracellular space
ACT PE=2 SV=1
Alpha l-antichymotrypsin
(Fragment) OS=Bos taurus B B .
GN=alpha 1-antichymotrypsin/ Q28922_BOVIN 2 7 60,22 Extracellular space
ACT PE=2 SV=1
Alpha-1B-glycoprotein
OS=Bos taurus GN=A1BG AIBG_BOVIN 14 24 4493 Blood microparticlel
PE=1 SV=1
Alpha-2-antiplasmin OS=Bos
taurus GN=SERPINF2 PE=1 A2AP_BOVIN 8 32 35,57 Extracellular exosome
Sv=2
Acute-phase response; Blood vessel morphogenesis; Collagen fibril organization;
Negative regulation of endopeptidase activity; Negative regulation of fibrinolysis;
Negative regulation of plasminogen activation; Positive regulation of cell Blood microparticle; Cell
Alpha-2-antiplasmin OS=Bos Serine-tyne endopeptidase differentiation; Positive regulation of collagen biosynthetic process; Positive surface; Extracellular
taurus GN=SERPINF2 PE=1 A2AP_BOVIN 8 32 35,57 serne-type endopepticas regulation of ERK1 and ERK?2 cascade; Positive regulation of jnk cascade; Positive exosome; Extracellular
inhibitor activity . . S > g . s
SvV=2 regulation of smooth muscle cell proliferation; Positive regulation of stress fiber space; Fibrinogen
assembly; Positive regulation of transcription from rna polymerase ii promoter; complex
Positive regulation of transforming growth factor beta production; Regulation of
blood vessel size by renin-angiotensin
Blood microparticle;
Alpha-2-HS-glycoprotein Cysteine-type endopeptidase ~ Acute-phase response; Negative regulation of bone mineralization; Ossification; E:ggzzﬂsiz ;(eotixobrrl;en;e—
Io’nggi]l_alllrus GN=AHSG BOJYN6_BOVIN 9 19 42,62 inhibitor activity Positive regulation of phagocytosis; Regulation of inflammatory response bounded organelle;
- - Plasma membrane;
Vesicle
Blood microparticle;
Alpha-2-HS-elycoprotein Cysteine-type endopeptidase  Acute-phase response; Negative regulation of biomineral tissue development; Extracellular exosome;
OSp—Bos laurﬁsyGI\lI)— AHSG FETUA BOVIN 9 19 .62 inhibitor activity; Negative regulation of bone mineralization; Negative regulation of endopeptidase Extracellular matrix;

PE=1 SV=2

Endopeptidase inhibitor
activity

activity; Ossification; Positive regulation of phagocytos; Regulation of
inflammatory response

Extracellular membrane-
bounded organelle;
Plasma membrane
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Angiotensinogen OS=Bos

taurus GN=AGT PE=2 SV=1 Q3SZH5_BOVIN 12

Antithrombin-III OS=Bos
taurus GN=SERPINC1 PE=1
Sv=1

FIMSZ6_BOVIN 24

Antithrombin-III OS=Bos
taurus GN=SERPINC1 PE=1
Sv=2

ANT3_BOVIN 25

Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=1

V6F9A2_BOVIN 14

32

39,39

5591

58,71

44,15

Sodium channel regulator
activity

Heparin binding; Serine-
type endopeptidase inhibitor
activity

Heparin binding; Serine-
type endopeptidase inhibitor
activity

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity; Phospholipid
binding

Activation of nf-kappab-inducing kinase activity; Angiotensin mediated
vasoconstriction involved in regulation of systemic arterial blood pressure;
Astrocyte activation; Blood vessel development; Brain renin-angiotensin system;
Branching involved in ureteric bud morphogenesis; Cell-matrix adhesion; Drinking
behavior; Establishment of blood-nerve barrier; Excretion; Extracellular matrix
organization; G-protein coupled receptor signaling pathway; Hormone metabolic
process; Negative regulation of cell proliferation; Negative regulation of neuron
apoptotic process; Negative regulation of neurotrophin trk receptor signaling
pathway; Ovarian follicle rupture; Peristalsis; Positive regulation of activation of
jak2 kinase activity; Positive regulation of branching involved in ureteric bud
morphogenesis; Positive regulation of cholesterol esterification; Positive regulation
of endothelial cell migration; Positive regulation of epidermal growth factor
receptor signaling pathway; Positive regulation of extrinsic apoptotic signaling
pathway; Positive regulation of fatty acid biosynthetic process; Positive regulation
of gap junction assembly; Positive regulation of mapk cascade; Positive regulation
of membrane hyperpolarization; Positive regulation of multicellular organism
growth; Positive regulation of organ growth; Positive regulation of peptidyl-serine
phosphorylation; Positive regulation of phosphatidylinositol 3-kinase signaling;
Positive regulation of protein kinase ¢ activity; Positive regulation of protein
tyrosine kinase activity; Positive regulation of transcription, DNA-templated;
Regulation of cardiac conduction; Regulation of extracellular matrix assembly;
Regulation of inflammatory response; Regulation of renal output by angiotensin;
Renal response to blood flow involved in circulatory renin-angiotensin regulation of
systemic arterial blood pressure; Renin-angiotensin regulation of aldosterone
production; Response to cold; Response to salt stress; Smooth muscle cell
differentiation; Smooth muscle cell proliferation

Regulation of blood coagulation, intrinsic pathway

Blood coagulation; Negative regulation of endopeptidase activity; Regulation of
blood coagulation, intrinsic pathway

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Negative regulation of cell adhesion molecule production; Negative
regulation of cytokine secretion involved in immune response; Negative regulation
of heterotypic cell-cell adhesion; Negative regulation of hydrolase activity;
Negative regulation of inflammatory respons; Negative regulation of interleukin-1
beta secretion; Negative regulation of tumor necrosis factor-mediated signaling
pathway ; Negative regulation of very-low-density lipoprotein particle remodeling;
Peptidyl-methionine modification; Phosphatidylcholine biosynthetic process;
Phospholipid efflux; Phospholipid homeostasis; Positive regulation of cholesterol
esterification; Positive regulation of hydrolase activity ; Positive regulation of Rho
protein signal transduction ; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading ; Protein oxidation;
Protein stabilization ; Regulation of Cdc42 protein signal transduction ; Regulation
of intestinal cholesterol absorption; Regulation of protein phosphorylation ; Reverse
cholesterol transport; Triglyceride homeostasis; Vitamin transport

Blood microparticlel;
Extracellular exosome;
Intracellular

Blood microparticle;
Extracellular exosome

Extracellular space

Blood microparticle ;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=1

Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=3

V6F9A2_BOVIN

APOA1_BOVIN

30

14

32

73,21

44,15

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
Phosphatidylcholine-sterol
O-acyltransferase activator
activity; Phospholipid
binding

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine
binding;
Phosphatidylcholine-sterol
o-acyltransferase activator
activity

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Negative regulation of cell adhesion molecule production; Negative
regulation of cytokine secretion involved in immune response; Negative regulation
of heterotypic cell-cell adhesion; Negative regulation of hydrolase activity;
Negative regulation of inflammatory response; Negative regulation of interleukin-1
beta secretion; Negative regulation of tumor necrosis factor-mediated signaling
pathway; Negative regulation of very-low-density lipoprotein particle remodeling;
Peptidyl-methionine modification; Phosphatidylcholine biosynthetic process;
Phospholipid efflux; Phospholipid homeostasis; Positive regulation of cholesterol
esterification; Positive regulation of hydrolase activity; Positive regulation of Rho
protein signal transduction; Positive regulation of stress fiber assembly; Positive
regulation of substrate adhesion-dependent cell spreading; Protein oxidation; Protein
stabilization; Regulation of Cdc42 protein signal transduction; Regulation of
intestinal cholesterol absorption;

Regulation of protein phosphorylation; Reverse cholesterol transport; Triglyceride
homeostasis; Vitamin transport

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Holesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Lipoprotein metabolic process; Negative regulation of cell adhesion
molecule production; Negative regulation of cytokine secretion involved in immune
response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation
of hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of CDC42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport

Blood microparticle;
Endocytic vesicle;
Extracellular exosome;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle
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Apolipoprotein A-I OS=Bos
taurus GN=APOA1 PE=1
Sv=3

Apolipoprotein A-I-like
0OS=Bos taurus
GN=LOC100297695 PE=4
Sv=1

Complement C3 OS=Bos
taurus GN=C3 PE=1 SV=2

Complement component C9
0OS=Bos taurus GN=C9 PE=2
Sv=1

Corticosteroid-binding globulin
OS=Bos taurus
GN=SERPINAG PE=3 SV=1

Endopin 2 OS=Bos taurus
GN=SERPINA3-7 PE=2 SV=1

Endopin 2B OS=Bos taurus
PE=2 SV=1

FGB protein (Fragment)
OS=Bos taurus GN=FGB
PE=2 SV=1

APOA1_BOVIN

V6F869_BOVIN

CO3_BOVIN

CO9_BOVIN

CBG_BOVIN

Q3SZQ8_BOVIN

Q5J801_BOVIN

A6QPX7_BOVIN

30

41

32

23

42

28

29

29

28

73,21

52,40

35,46

43,43

39,85

47,4

40,53

68,79

Beta-amyloid binding;
Chemorepellent activity;
Cholesterol binding;
Cholesterol transporter
activity; High-density
lipoprotein particle binding;
High-density lipoprotein
particle receptor binding;
Phosphatidylcholine binding
phosphatidylcholine-sterol
o-acyltransferase activator
activity

Lipid binding

C5L2 anaphylatoxin
chemotactic receptor
binding; Endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity; Steroid
binding

Adrenal gland development; Blood vessel endothelial cell migration; Cholesterol
biosynthetic process; Cholesterol efflux; Cholesterol homeostasis; Cholesterol
import; Endothelial cell proliferation; Glucocorticoid metabolic process; G-protein
coupled receptor signaling pathway; High-density lipoprotein particle assembly;
Integrin-mediated signaling pathway; Lipid storage; Lipoprotein biosynthetic
process; Lipoprotein metabolic process; Negative regulation of cell adhesion
molecule production; Negative regulation of cytokine secretion involved in immune
response; Negative regulation of heterotypic cell-cell adhesion; Negative regulation
of hydrolase activity; Negative regulation of inflammatory response; Negative
regulation of interleukin-1 beta secretion; Negative regulation of tumor necrosis
factor-mediated signaling pathway; Negative regulation of very-low-density
lipoprotein particle remodeling; Neuron projection regeneration; Peptidyl-
methionine modification; Phosphatidylcholine biosynthetic process;
Phosphatidylcholine metabolic process; Phospholipid efflux; Phospholipid
homeostasis; Positive regulation of cholesterol esterification; Positive regulation of
fatty acid biosynthetic process; Positive regulation of lipoprotein lipase activity;
Positive regulation of rho protein signal transduction; Positive regulation of stress
fiber assembly; Positive regulation of substrate adhesion-dependent cell spreading;
Positive regulation of triglyceride catabolic process; Protein oxidation; Protein
stabilization; Regulation of CDC42 protein signal transduction; Regulation of
intestinal cholesterol absorption; Regulation of protein phosphorylation ; Reverse
cholesterol transport; Triglyceride catabolic process; Triglyceride homeostasis;
Very-low-density lipoprotein particle remodeling; Vitamin transport

Lipid transport; Lipoprotein metabolic process

Complement activation, alternative pathway; Complement activation, classical
pathway; Fatty acid metabolic process; Inflammatory response; Positive regulation
of glucose transport; Positive regulation of G-protein coupled receptor protein
signaling pathway; Positive regulation of lipid storage; Positive regulation of protein
phosphorylation; Regulation of triglyceride biosynthetic process

Complement activation, alternative pathway; Complement activation, classical
pathway; Cytolysis

Glucocorticoid metabolic process; Negative regulation of endopeptidase activity;
Transport

Platelet activation; Protein polymerization; Signal transduction

Blood microparticle;
Chylomicron; Endocytic
vesicle; Extracellular
exosome; High-density
lipoprotein particle;
Spherical high-density
lipoprotein particle; Very-
low-density lipoprotein
particle

Extracellular region

Extracellular space

Extracellular exosome;
Extracellular space

Extracellular space

Extracellular space

Fibrinogen complex
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FGG protein OS=Bos taurus
GN=FGG PE=1 SV=1

Fibrinogen beta chain OS=Bos
taurus GN=FGB PE=1 SV=2

Fibrinogen beta chain OS=Bos
taurus GN=FGB PE=1 SV=2

Fibrinogen gamma-B chain
OS=Bos taurus GN=FGG
PE=1 SV=1

Fibrinogen gamma-B chain
OS=Bos taurus GN=FGG
PE=1 SV=1

Heat shock 27kDa protein 1
OS=Bos taurus GN=HSPB1
PE=2 SV=1

Heat shock 27kDa protein 1
OS=Bos taurus GN=HSPB1
PE=2 SV=1

Heat shock protein beta-1
0OS=Bos taurus GN=HSPB1
PE=1 SV=1

Heat shock protein beta-1
OS=Bos taurus GN=HSPB1
PE=1 SV=2

Q3SZZ9_BOVIN

FIMAVO_BOVIN

FIBB_BOVIN

FIMGU7_BOVIN

FIBG_BOVIN

E9RHW1_BOVI

N

Q58DP7_BOVIN

G3X7S2_BOVIN

E1BEL7_BOVIN

20

34

31

20

35

43

40

36

36

62,99

56,97

54,27

58,24

56,53

59,70

35,48

35,71

55,67

Structural molecule activity

Glycoprotein binding

Structural molecule activity

Poly(A) RNA binding;
Protein kinase C inhibitor
activity

Platelet activation; Protein polymerization; Signal transduction

Blood coagulation, fibrin clot formation; Cell-matrix adhesion; Fibrinolysis;
Induction of bacterial agglutination; Negative regulation of endothelial cell
apoptotic process; Negative regulation of extrinsic apoptotic signaling pathway via
death domain receptors; Plasminogen activation; Platelet aggregation; Positive
regulation of ERK1 and ERK?2 cascade; Positive regulation of exocytosis; Positive
regulation of heterotypic cell-cell adhesion; Positive regulation of peptide hormone
secretion; Positive regulation of protein secretion; Positive regulation of
vasoconstriction; Protein polymerization; Response to calcium ion; Signal
transduction

Adaptive immune response; Innate immune response; Platelet activation; Protein
polymerization; Signal transduction

Blood coagulation, fibrin clot formation; Cell-matrix adhesion; Fibrinolysis;
Negative regulation of endothelial cell apoptotic process; Negative regulation of
extrinsic apoptotic signaling pathway via death domain receptors; Plasminogen
activation; Platelet aggregation; Positive regulation of ERK1 and ERK2 cascade;
Positive regulation of exocytosis; Positive regulation of heterotypic cell-cell
adhesion; Positive regulation of peptide hormone secretion; Positive regulation of
protein secretion; Positive regulation of vasoconstriction; Protein polymerization;
Protein secretion; Response to calcium ion; Signal transduction

Platelet activation; Protein polymerization; Signal transduction

Intracellular signal transduction; Negative regulation of oxidative stress-induced
intrinsic apoptotic signaling pathway; Platelet aggregation; Positive regulation of
angiogenesis; Positive regulation of blood vessel endothelial cell migration; Positive
regulation of endothelial cell chemotaxis by VEGF-activated vascular endothelial
growth factor receptor signaling pathway; Positive regulation of interleukin-1 beta
production; Positive regulation of tumor necrosis factor biosynthetic process;
Regulation of I-kappab kinase/NF-kappab signaling; Response to virus; Retina
homeostasis

Fibrinogen complex

Blood microparticle; Cell
cortex; External side of
plasma membrane;
Extracellular exosome;
Fibrinogen complex;
Platelet alpha granule

Fibrinogen complex

Blood microparticle; Cell
cortex; External side of
plasma membrane;
Extracellular exosome;
Fibrinogen complex;
Platelet alpha granule

Fibrinogen complex

Extracellular exosome;
Extracellular space; Focal
adhesion; Nucleus;
Plasma membrane
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Heat shock protein beta-1
0OS=Bos taurus GN=HSPB1
PE=2 SV=1

Hemopexin OS=Bos taurus
GN=HPX PE=2 SV=1

Histidine-rich
GLYCOPROTEIN=FACTOR
XIIIA substrate (Fragments)
0OS=Bos taurus PE=1 SV=1

IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1

IGK protein OS=Bos taurus
GN=IGK PE=2 SV=1

IGL@ protein OS=Bos taurus
GN=IGL@ PE=1 SV=1

Immunoglobulin light chain_
lambda gene cluster OS=Bos
taurus GN=IGL@ PE=2 SV=1

Kininogen-1 OS=Bos taurus
GN=KNGI1 PE=1 SV=2

Pigment epithelium-derived
factor OS=Bos taurus
GN=SERPINF1 PE=1 SV=1

Putative uncharacterized
protein OS=Bos taurus PE=2
Sv=1 (%)

Serotransferrin OS=Bos taurus
GN=TF PE=1 SV=1

HSPB1_BOVIN

HEMO_BOVIN

QITS85_BOVIN

BOJYP6_BOVIN

QO05B55_BOVIN

Q3T101_BOVIN

QIRMNS_BOVI
N

FIMNV5_BOVIN

PEDF_BOVIN

A5PK72_BOVIN

G3X6N3_BOVIN

14

53

35

35

30

75

59,70

49,89

37,38

36,67

36,67

51,91

45,30

37,61

39,90

39,41

68,04

Heme transporter activity;
Metal ion binding

Cysteine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Ferric iron binding; Ferric
iron transmembrane
transporter activity; Ferrous
iron binding

Cellular iron ion homeostasis; Heme metabolic process; Hemoglobin metabolic

process; Positive regulation of humoral immune response mediated by circulating

immunoglobulin; Positive regulation of immunoglobulin production; Positive

regulation of interferon-gamma-mediated signaling pathway; Positive regulation of

tyrosine phosphorylation of statl protein

Negative regulation of angiogenesis; Negative regulation of endopeptidase activity;
Negative regulation of epithelial cell proliferation involved in prostate gland
development; Positive regulation of neurogenesis

Cellular iron ion homeostasis; Cellular response to iron ion; Ferrous iron import into
cell; Positive regulation of receptor-mediated endocytosis; Retina homeostasis

Cytoplasm; Nucleus;
Spindle

Blood
microparticlesource;
Extracellular exosome

Extracellular exosome;
Extracellular matrix;
Extracellular region;
Extracellular space;
Melanosome

Apical plasma membrane;
Basal plasma membrane;
Blood microparticle;
Coated pit; Early
endosome; Endocytic
vesicle; Extracellular
exosome; Extrinsic
component of external
side of plasma membrane;
Hfe-transferrin receptor
complex; Late endosome;
Perinuclear region of
cytoplasm; Recycling
endosome
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Serotransferrin OS=Bos taurus
GN=TF PE=2 SV=1

Serpin A3-1 OS=Bos taurus
GN=SERPINA3-1 PE=1 SV=3

Serpin A3-2 OS=Bos taurus
GN=SERPINA3-2 PE=3 SV=1

Serpin A3-3 OS=Bos taurus
GN=SERPINA3-3 PE=1 SV=2

Serpin A3-4 OS=Bos taurus
GN=SERPINA3-4 PE=3 SV=1

Serpin A3-5 OS=Bos taurus
GN=SERPINA3-5 PE=3 SV=1

Serpin A3-6 OS=Bos taurus
GN=SERPINA3-6 PE=3 SV=1

Serpin A3-6 OS=Bos taurus
GN=SERPINA3-6 PE=3 SV=1

Serpin A3-7 OS=Bos taurus
GN=SERPINA3-7 PE=1 SV=1

Serpin A3-8 OS=Bos taurus
GN=SERPINA3-8 PE=2 SV=1

Serpin A3-8 OS=Bos taurus
GN=SERPINA3-8 PE=3 SV=1

SERPINDI protein OS=Bos
taurus GN=SERPIND1 PE=2
Sv=1

TRFE_BOVIN

SPA31_BOVIN

SPA32_BOVIN

SPA33_BOVIN

SPA34_BOVIN

SPA35_BOVIN

SPA36_BOVIN

G3N1U4_BOVIN

AOAO0AOMP92_B
OVIN

SPA38_BOVIN

AOAO0AOMP89_B
OVIN

A6QPP2_BOVIN

51

21

22

22

24

20

76

28

28

28

29

28

26

27

29

34

34

35

66,90

55,96

44,77

53,04

53,04

66,67

45,17

56,20

40,53

42,11

42,11

47,58

Ferric iron binding; Ferric
iron transmembrane
transporter activity

Cysteine-type endopeptidase
inhibitor activity; Serine-
type endopeptidase inhibitor
activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Immunoglobulin receptor
binding

Serine-type endopeptidase
inhibitor activity

Serine-type endopeptidase
inhibitor activity

Cellular iron ion homeostasis

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Negative regulation of endopeptidase activity

Cellsource; Extracellular
space

Chromaffin granule;
Cytoplasm; Cytoplasmic
vesicle; Extracellular
space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Cytoplasmic vesicle;
Extracellular space

Chromaffin granule;
Cytoplasmic vesicle;
Extracellular space

Extracellular space

Extracellular space

Chromaffin granule;
Subcell; Cytoplasmic
vesicle; Extracellular
space

Extracellular space

Extracellular exosome;
Extracellular space
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Serum albumin OS=Bos taurus
GN=ALB PE=1 SV=4

Tubulin alpha-1B chain
0OS=Bos taurus PE=1 SV=2

Tubulin alpha-1C chain
0OS=Bos taurus GN=TUBAI1C
PE=1 SV=1

Tubulin alpha-1D chain
0OS=Bos taurus GN=TUBAID
PE=1 SV=1

Tubulin alpha-4A chain
0OS=Bos taurus GN=TUBA4A
PE=1 SV=2

Tubulin beta-4B chain OS=Bos
taurus GN=TUBB4B PE=2
Sv=1

Tubulin beta-6 chain
(Fragment) OS=Bos taurus
GN=TUBB6 PE=3 SV=1

Tubulin beta-6 chain OS=Bos
taurus GN=TUBB6 PE=2
Sv=1

Uncharacterized protein
(Fragment) OS=Bos taurus
PE=1 SV=1 (¥%)

Uncharacterized protein
(Fragment) OS=Bos taurus
PE=1 SV=1 (¥%)

ALBU_BOVIN

TBA1B_BOVIN

TBAIC_BOVIN

TBAID_BOVIN

TBA4A_BOVIN

TBB4B_BOVIN

TBB6_BOVIN

G3NOVO_BOVIN

G3NOVO_BOVIN

40

12

11

18

34

34

34

34

30

25

30

25

25

65,40

50,78

48,11

45,80

38,84

37,30

41,81

41,70

67,18

56,44

DNA binding; Drug
binding; Fatty acid binding;
Metal ion binding; Pyridoxal
phosphate binding; Toxic
substance binding

Double-stranded RNA
binding; Gtpase activity;
GTP binding; Structural
constituent of cytoskeleton

Gtpase activity; GTP
binding; Structural
constituent of cytoskeleton

Gtpase activity; GTP
binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

Double-stranded RNA
binding; Gtpase activity;
GTP binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

GTPase activity; GTP
binding; Structural
constituent of cytoskeleton

Antigen binding;
Immunoglobulin receptor
binding

Antigen binding

Cellular response to starvation; Hemolysis by symbiont of host erythrocytes;
Maintenance of mitochondrion location; Negative regulation of apoptotic process

Cellular response to interleukin-4; Microtubule cytoskeleton organization

Microtubule-based process

Microtubule-based process

Microtubule-based process

Microtubule-based process

Microtubule-based process

Microtubule-based process

B cell receptor signaling pathway; Complement activation, classical pathway;
Defense response to bacterium ; Innate immune response; Phagocytosis,
engulfment; Phagocytosis, recognition; Positive regulation of B cell activation

B cell receptor signaling pathway; Complement activation, classical pathway;
Defense response to bacterium; Innate immune response; Phagocytosis, engulfment;
Phagocytosis, recognition; Positive regulation of b cell activation

Extracellular region;
Extracellular space;
Protein complex

Cytoplasmic microtubule;
Extracellular exosome;
Myelin sheath

Cytoplasm; Microtubule

Cytoplasm; Microtubule

Cytoplasm; Extracellular
exosome; Microtubule

Cytoplasm; Extracellular
exosome; Microtubule;
Myelin sheath; Nucleus

Extracellular exosome;
Microtubule; Nucleus

Cytoplasm; Microtubule

Blood microparticle;
External side of plasma
membrane;
Immunoglobulin
complex, circulating

Blood microparticle;
External side of plasma
membrane;
Immunoglobulin
complex, circulating
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Uncharacterized protein

FIMLW7_BOVI

OS=Bos taurus GN=IGLL1 N 8 11 39,74 -- -- --
PE=1 SV=2 (*%)
Uncharacterized protein
0OS=Bos taurus GN=IGLLI1 FIMCF8_BOVIN 9 10 39,74 -- Immune response; Immunoglobulin production Source Extracellular space
PE=1 SV=2 (*%)
grslilg(r):if;ﬁ;d protein GTPase activity; GTP
GN=LOC100141266 PE=3 FIMNF8_BOVIN 10 34 44,77 bmdlpg; Structural Microtubule-based process Cytoplasm; Microtubule
constituent of cytoskeleton
SV=1 (**)
Uncharacterized protein
08=Bos taurus G8JKW7_BOVIN 27 29 67,72 -- Platelet activation; Protein polymerization; Signal transduction Fibrinogen complex
GN=SERPINA3 PE=3 SV=I - ’ : POty e & P
(%)
Uncharacterized protein
OS=Bos taurus Serine-type endopeptidase . . S L. .
GN=SERPINA3 PE=3 SV=1 G8JKW7_BOVIN 6 29 40,78 inhibitor activity Negative regulation of endopeptidase activity Extracellular space
(%)
Cytoplasmic microtubule;
Cytoplasmic
Uncharacterized protein Gtpase activity; GTP ribonucleoprotein
0OS=Bos taurus GN=TUBAI1A F27ZAC1_BOVIN 12 34 47,89 binding; Structural Microtubule-based process granule; Extracellular
PE=3 SV=1 (*%) constituent of cytoskeleton exosome; Myelin sheath;
Nucleus; Recycling
endosome
Cell adhesion mediated by integrin; Endodermal cell differentiation; Extracellular
matrix organization; Immune response; Negative regulation of endopeptidase Blood microparticle:
Uncharacterized protein Extracellular matrix binding;  activity; Oligodendrocyte differentiation; Positive regulation of cell-substrate Extracellularpexosorile'
0OS=Bos taurus GN=VTN Q3ZBS7_BOVIN 11 27 45,80 Polysaccharide binding; adhesion; Positive regulation of peptidyl-tyrosine phosphorylation; Positive Proteinaceous i ’
PE=2 SV=] (**) Scavenger receptor activity regulation of protein binding; Positive regulation of receptor-mediated endocytosis; oo
o . L . extracellular matrix
Positive regulation of smooth muscle cell migration; Smooth muscle cell-matrix
adhesion
Uncharacterized protein
0OS=Bos taurus PE=1 SV=2 FIMZ96_BOVIN 7 13 36,67 - - B cell differentiation
(%)
Uncharacterized protein
0OS=Bos taurus PE=1 SV=2 FIMH40_BOVIN 7 13 36,67 -- Immune response; Immunoglobulin production Extracellular space

)

(*) Putative uncharacterized protein: means that this protein may be identified by computer, and the function is still unknown. This protein is not homologous to any well characterised proteins and thus its function cannot be predicted. Putative means that it
was only predicted based on ORF (open reading frame) and promoter sequence.
(**) Uncharacterized protein: Proteins which are NOT conserved or with no known or predicted function or characteristics (http://www.uniprot.org/docs/nameprot)
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