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RESUMO

Os objetivos da presente tese foram: verificar o efeito de diferentes meios de base
suplementados com duas concentracdes de insulina sobre o desenvolvimento de foliculos
secundarios e terciarios caprinos (Fase 1); avaliar o efeito da associacéo entre tiroxina (T4) e
insulina sobre as taxas de sobrevivéncia e desenvolvimento folicular, producéo de estradiol e
espécies reativas de oxigénio (EROs), bem como a anélise da expressao de genes responsaveis
pela apoptose e relacionados aos receptores de insulina e tiredide em foliculos primordiais
caprinos (Fase Il); avaliar a dindmica do perfil proteico e as andlises funcionais do fluido
folicular (FF) recuperados de foliculos porcino pequeno, médio e grande in vivo (Fase IlI);
avaliar o proteoma do FF de foliculos porcino pequeno e grande in vivo, utilizando duas
abordagens protedmicas shotgun e baseada em gel (2-DE) (Fase 1V). Na Fase I, foliculos
secundarios e terciarios foram cultivados in vitro isolados por 18 dias em meio aMEM ou
TCM199 suplementado com insulina 10 ng/mL ou 10 pg/mL. Na Fase I, foliculos primordiais
foram cultivados in vitro inclusos em cortex ovariano por 1 ou 7 dias em meio aMEM
suplementado com insulina 10 ng/mL ou 10 pg/mL na presenca ou auséncia de tiroxina 0,5, 1
ou 2 pug/mL. Na Fase Ill, FF de foliculos porcino pequeno, médio e grande foram destinados a
uma andlise protedmica livre de gel. Na Fase 1V, apenas FF de pequenos e grandes foliculos
porcino foram submetidos a ambas abordagens protedmicas shotgun e 2-DE. Na Fase I,
foliculos secundarios e terciarios cultivados em meio oMEM tiveram respectivamente,
melhores taxas de sobrevivéncia e crescimento que os cultivados em TCM199. Além disso,
oaMEM acrescido de insulina 10 ng/mL potencializou o crescimento oocitario. A Fase 1l
demonstrou que a associacdo de insulina e T4 em baixa concentracdo foi melhor para a
manutencdo da integridade folicular e dos niveis de EROs. Além disso, os tratamentos que
utilizaram insulina 10 ng/mL apresentaram melhores niveis de estradiol e da taxa Bcl2/Bax.
Entretanto, a combinacéo de insulina e T4 em altos niveis aumentaram a ativacdo e crescimento
folicular. A Fase Ill revelou um aumento no nimero de proteinas de acordo com o tamanho
folicular com 60% das proteinas sendo estagio especifica, 12% compartilhadas entre pares e
247 proteinas comuns entre as amostras. Além disso, foram observadas flutuacdes na
categorizacdo funcional de componente celular, fungdo molecular e processo bioldgico. Na
Fase IV, shotgun detectou 4245 proteinas, enquanto 2-DE revelou 2321 spots. Ambas as
técnicas tiveram 6 proteinas diferencialmente expressas em pequenos e grandes foliculos. As

proteinas up-regulated em foliculos pequenos estdo envolvidas na maturacdo oocitaria,

enquanto grandes foliculos tiveram uma up-regulation em proteinas que atuam no processo de



ovulacdo. Como conclusdo, o0 meio de base aMEM suplementado com insulina 10 ng/mL
melhorou o crescimento de odcitos de foliculos secundarios e terciarios (Fase 1); altas
concentracdes de insulina e tiroxina melhoraram o desenvolvimento de foliculos primordiais
(Fase 11);; a Fase Il e IV revelaram uma anélise protebmica ampla e funcional do fluido

folicular durante o final da foliculogénese.
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ABSTRACT

The objectives of this study were: to investigate the effect of different base medium
supplemented with two insulin concentrations on development of secondary and tertiary caprine
follicles (Phase 1); to evaluate the association between thyroxine (T4) and insulin on follicle
survival and development, estradiol and reactive oxygen species (ROS) production, and gene
expression related to apoptosis and both insulin and thyroid receptors in caprine primordial
follicles (Phase I1); to evaluate the proteome dynamic and functional analysis of follicular fluid
(FF) from small, medium and large porcine follicles in vivo (Phase Ill); to investigate the
proteome of small and large porcine follicles in vivo, using both proteomic approach shotgun
and gel-based (2-DE) (Phase 1V). In Phase I, isolated secondary and tertiary follicles were in
vitro cultured for 18 days in tMEM or TCM199 supplemented with insulin 10 ng/mL or 10
pg/mL. In Phase |1, primordial follicles were in vitro cultured enclosed in ovarian tissue for 1
or 7 days in absence or presence of T4 at 0.5, 1 or 2 pg/mL. In Phase 11, porcine FF from small,
medium and large follicles were submitted to gel-free proteomic analysis. In Phase 1V, only
porcine FF from small and large follicles were evaluated by both shotgun and 2-DE. Phase I,
secondary and tertiary follicles cultured in medium oMEM improved respectively, survival and
growth than using TCM199. Furthermore, cMEM supplemented with insulin 10 ng/mL yielded
greater oocyte diameter. Phase Il shows that low levels of insulin and T4 was better to the
maintenance of follicle integrity and ROS. Moreover, treatments using insulin 10 ng/mL
present greatest estradiol levels and Bcl2/Bax ratio. However, higher levels of insulin and T4
enhance follicle growth and activation. Phase Il reveled an increase in protein detection
according follicle size, with 60% of total proteins specific to each sample, 12% were shared in
pairwise comparisons, and 247 proteins were common across samples. In addition, functional
categorization indicated fluctuations per cellular component, molecular function, and biological
process categories across samples. In Phase 1V, shotgun detected 4245 proteins, while 2321
spots were obtained by 2-DE. Both approach had six of these proteins being differently
expressed between small and large follicles. The proteins up-regulated in small follicles were
directed to oocyte maturation support, while those up-regulated in large follicles were involved
in preparation for ovulatory process. As conclusion, base medium aMEM supplemented with
insulin 10 ng/mL improve oocyte growth of secondary and tertiary follicles (Phase I); higher

levels of insulin and thyroxine enhance primordial follicle development (Phase I1); the Phases



Il and 1V provides broad and functional analysis of the follicular fluid proteome during late

folliculogenesis.
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