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B VETSRIINAE, A B HE— T HS BT MT SO 7 0 A L0 28 8 3




y

BEEARXHERAR (ATRAR)

o | DBRERAS SRR R e amama )

B CHF 5t 77 1)
WERERES | e | N¥HM | 20194 9 | RS HE | B/ XK K

Y= PE Gt 2120 S BIF T S AR 2 KR Sk DR 4L R B B A

WX EER LA E L EELER (<300 7 ):

AT T 32 2 A B SV G AR AR SIS HORIT T, LA /K AR Sk DRI A 220 o AR 73 1o G e E R 1
i, B GO ARR AR, AR SR G AT PR Ge k= AR e e B AT . AW TR T — K
04 SRY [ I8t Hop e RCR AN AL S5 AR T 506 70 08 T3 9 o I 22 SRS B2 P 21 8 7K A PR 21
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A T K K 2 BRI 43 D fd BE O YR PR B O Y, O 6 9 R 2 AR O v ) R AN AR AT 4 B
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2. UESERKIE R RR I S AMPK-mTOR fll AMPK/Nrf2 {553 12 B W & 18 51 4% 35

3. MBI RIEAE R IET R AMPKUNG2 {55 BB G2 LPS 155 10 2 It Mt 95 3 488 7 o it 41
RREFNEA RG] R LRLAR A% . A0 BRI T AN RSB T R HE A
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W 3 @ | Optimization of Follicle Culture Methods and Identification of Potential Markers

H for Early Development in Chicken

WX EEHFRNAELEZLSR (300 F):

Extensive knowledge of follicular development is imperious to carry out studies to improve egg
production in chickens. Follicles development in chicken imparts a major impact on egg production.
However, molecular mechanisms governing reproductive outcomes inside the chicken are still imprecise.
In chickens, the development of follicles is a complex process and it starts with the formation of
primordial follicles, which are small clusters of cells found in the ovary and are the founding members of
the chicken follicles. From there the follicles continue to develop, growing and maturing until they
eventually developed into mature eggs. The current study aims to optimize the in vitro follicle culture
methods at varying oxygen levels and explore the mechanisms of early follicular development by using
quantitative proteomics. We have determined that hypoxic preconditioning helps to improve an
appropriate environment for follicle in vitro culture, thereby improving growth viability and
developmental dynamics. We also concluded that PRDX6, one of the differentially expressed antioxidant
proteins, regulates the PI3K/AKT signaling pathway during follicular culture in vitro. This study
explored that antioxidants such as PRDX6 are essential for follicular growth and regulate signaling
pathways during hypoxic preconditioning. The study also explained that the lack of antioxidants leads to
an increase in reactive oxygen species, which ultimately leads to oxidative damage to the follicle and
apoptosis of granulosa cells in the follicle wall.

Furthermore, we conclude that reduced oxygen provides a more conducive environment for chicken
follicle culture and improves developmental kinetics, cell count, as well as follicular survival ability.
The proteomic analysis data showed that the more significant developmental potential of the follicle
under low oxygen might be due to the hypoxic Effect. Current research data shows that analysis of DEPs
and KEGG pathway enrichment primarily involved response to oxidative stress, reactive oxygen species,
and metabolism. This research provides many resources for future chicken experiments. This study
demonstrates the optimal levels of oxygen during in vitro follicle culture. Furthermore, it elaborates on

the mechanism of oxygen sensing and regulation during chicken follicular development.

W3 B8 m N

Taken together, the results of our study revealed that low oxygen is more suitable for in vitro chicken
follicle culture than atmospheric oxygen. Moreover, we found the role of PRDX6 that regulates its
downstream genes like PI3K and AKTI1 via a PI3K/AKT signaling pathway. Quantitative analysis by
real-time PCR ascertained the results of the current study. Moreover, TMT-based mass spectrometry can
be used appropriately for successful global proteomics of primordial to primary, small white and small
yellow follicles in the chicken ovary. Furthermore, a substantial difference in the protein abundance
between each group was identified, resulting in known physiological functions in the follicles.
Therefore, the current data demonstrated the optimization of follicle culture methods and the role of

potential markers that might be involved in chicken follicle development. We also found that




significantly, this research revealed that the potential prospect of these genes might contribute to further

research.
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In the current thesis project, we evaluated the prophylactic efficacy of probiotics, Bidens
pilosa (B. pilosa, individually and/or in combination with probiotic) and Piper sarmentosum
(P. sarmentosum) extract on body weight, bloody diarrhea scores, oocyst shedding in feces,
cecal lesion scores and mortality. In addition, whole transcriptome and microbiome analysis
[in response to Bacillus subtilis probiotic (Chapter 2 and Chapter 3)] and quantifying the
MmRNA expression patterns [in response to probiotic, B. pilosa (individually and/or in
combination, Chapter 4) and P. sarmentosum extract (Chapter 5)] of pro-inflammatory and
anti-inflammatory cytokines (for P. sarmentosum only), TJ proteins, antioxidant enzymes,
apoptosis mechanism were also examined for the 1st time to assess the potential
anticoccidial mechanisms. Our results demonstrated that feeding of probiotics, B. pilosa and
P. sarmentosum extract positively influenced on oocyst shedding, bloody diarrhea scores,
cecal destructive ratio, mortality and Eimeria destructed whole transcriptome, microbiome
and expression patterns of pro-inflammatory and anti-inflammatory cytokines, TJ proteins,
antioxidant enzymes and apoptosis proteins. Reduction in bloody diarrhea scores, oocyst
excretion in feces and mortality due to the treatments exhibit the chicken resistant against
coccidiosis infection. Affected DEGs, GO terms KEGG pathways (by RNA-Seq), commensal
genera (by Miseq analysis) and transcription patterns related with pro-inflammatory and
anti-inflammatory cytokines, TJ proteins, antioxidant enzymes and apoptosis proteins imply
that the probiotics, B. pilosa and P. sarmentosum extract have a potential role in preventing
the adverse effects of Eimeria infection by modulating immunity, maintaining gut barrier
integrity, releasing antioxidant enzymes and inducing apoptosis mechanisms via triggering
the pro-apoptosis proteins and inhibiting the anti-apoptosis factors and restoring several
commensal genera having also beneficial roles in butyrate production, anti-inflammation,

immunomodulation, antioxidant.
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Through the RNA-sequencing analysis, the present study provides an evolutionary and
molecular level insight the mechanism of B. subtilisprobiotic under coccidia infection on
certain DEGs, GO terms and KEGG pathways associated with immunomodulation,
homeostasis, gut barrier complex, metabolic pathways and so on. The collected data from
this study is not only helpful to understand the role of probiotic feeding against coccidia
infection on genetic level, but also help the expressing certain different genes and pathways
that have ameliorative effects in preventing the Eimeria infection and could be targeted in




future studies (Chapter 2). Fecal microbiome analysis explored the taxonomic and functional
signatures of whole microbial profiles in response to probiotic feeding in the presence and
absence of coccidia infection. More importantly, the obtained results provided the better
knowledge of several commensal genera, enriched in B. subtilisprobiotic feeding, having
important roles in butyrate production and anti-inflammation, which may in turn lead to
trigger the anti-inflammatory responses, antioxidative activities and metabolites factors to
alleviate the destructive influences ofEimeria (Chapter 3). For the 1sttime, our study focused
to evaluate the individualandcombined (synergistic)efficacy of probiotic and B. pilosaon
coccidia control in chicken. The obtained findings discovered the potential and molecular
mechanisms onssome clinical parameters (body weight, oocyst shedding in feces, cecal
lesion scores and mortality) and mRNA expression patterns of key genes (apoptosis proteins,
antioxidant enzymes, pro-inflammatory cytokines and tight junction proteins) having
prospective roles in immunomodulation, gut barrier integrity and inhibiting growth of
Eimeria(Chapter 4). For the 1sttime, the alternative therapeutic mechanism of P.
sarmentosumextract against Eimeria infection was taken on the board in terms of
investigating some mMRNA patterns related withpro-inflammatory and anti-inflammatory
cytokines, tight junction proteins, antioxidant enzymes and apoptosis proteins and revealed
that PSE is effective in preventing the disease load and reduce the Eimeriadamage by mean
of immuno-modulation, maintaining gut barrier system, releasing anti-apoptosis mechanism
and antioxidative enzymes (Chapter 5).




