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Screening and analysis of genes related to reproductive
hormone synthesis in granulosa cells and theca
cells of cattle dominant follicles
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Abstract:[Objective] This study explored differential expressions of genes in granulosa cells (GCs)
and theca cells (TCs) of cattle dominant follicles and genes related to reproductive hormone synthesis were
screened and studied. [Method) GSE83524 chip data were obtained from GEO database,and the differenti-
ally expressed genes between GCs and TCs of dominant follicles in cattle were screened by GEO2R. GO
function enrichment was analyzed using DAVID software to the differentially express genes,and KOBAS
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software was used to perform KEGG signal pathway analysis. Reproductive hormones related signaling
pathways were screened from GCs and TCs,and protein-protein interaction network (PPI) was constructed
through String combined with Cytoscape software. Using bovine dominant follicles as materials, the select-
ed reproductive hormones related genes were verified by real-time PCR. [Result] After analysis by online
software GEO2R, 247 differentially expressed genes were obtained,among which 43 were up-regulated and
204 were down-regulated. GO function analysis was performed on 247 differentially expressed genes,and
they were divided into 41 groups in three categories. There were 22 groups involved in biological process
(BP),12 groups involved in cellular component (CC),and 7 groups involved in molecular function (MF).
KEGG signaling pathway analysis revealed a total of 17 pathways,among which 5 differentially expressed
genes,including ADCY3,CYP17A1,ADCY8,GNAS and BMP6, were involved in the ovarian steroid pro-
duction pathway. Top 10 Hub genes were screened by PPI network interaction analysis. Real-time PCR re-
sults showed that expression levels of CYP17A1 and ADCY8 in TCs were significantly higher than that of
GCs (P<C0.01). Expression levels of ADCY3 and BMP6 in TCs were extremely significantly higher than
that of GCs (P<C0.05) and expression level of GNAS in GCs was extremely significantly higher than that
of TCs (P<C0.01). The expression trend of these five genes in GCs and TCs was consistent with the re-
sults of GEO chip data. [Conclusion) There were significant differences in expression levels of ADCY3,
CYP17A1,ADCY8,GNAS and BMP6 between GCs and TCs,which may play an important role in synthe-

sis and secretion of reproductive hormones in bovine dominant follicle GCs and TCs.

Key words: cattle; dominant follicles; differentially expressed genes; granulosa cells; theca cells; repro-

ductive hormones
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Table 1 Sequences of tested primers
B[R 4 B 51951 (5'—>3" PR K /bp
Gene name Primer sequence (5'—>3") Length of amplified product
ADCY3 F.:AAATCTCTGTCCGGAACTCGG;R: TGACCACCACATAGCAGTCG 174
CYP17A1 F:ATAGGGGACATCTTCGGGGC;R: CCACAACGTCTGTGCCTTTG 295
ADCYS F.: TGGCCAGGAACGTCATCATC;R:GTACTCTGGGTAGGAGCAGA 158
GNAS F.GAAGGACAAGCAGGTCTACCG;R: TCTCACCATCGCTGTTGCTC 170
BMP6 F:CTGTACAACGCCCTGTCCG;R:CATGACCATATCGGCGTCGT 231
RPLPO F. CAACCCTGAAGTGCTTGACAT;R: AGGCAGATGGATCAGCCA 169

1.3.3 Real-time PCR #iE ML 2N 4%
W ARG T TransStart® Tip Green gPCR Su-
perMix fff FH U BH , @ 37 20 pL. Real-time PCR Jz i}
K& R cDNA 4 uL, LTSI #45 0.5 pul,
SYBR MIX 10 pL,ddH,0 5 4L:PCR JZ i fE Light
Cycler 480 V& #47, ) W F2JF A : 94 °C i 4E 30
s394 °C 55,60 °C 155,72 °C 10 5,40 MEH . |1
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s AT 2 53 WE T
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Table 2 Top 20 up-regulated genes in GCs and TCs and their functions of dominant follicles in cattle
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PR R A4L ; AL
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W R KR 2 R 55 5 B G5 B 0 M G
b3 235. 36 46.23 2.36 3.04 Related to transmembrane transporter activ-
SLC2A3 ity
Wi B % B2 E i P
EP3 135.02 26.79 2.33 0.98 I/? IﬁlT (Tq&gf . tracti tivities
PTGERS nvolved in uterine contraction activities
O % b5 {1 R L
V=T £ =
ﬁ%?ﬁmﬁ&% 333.50 69. 94 2.26 0.62 Participates in the glycine degradation
it process
T _ S g g e
TR EGFIEN 3 373.62  78.10 2.26 0. 80 20T 4 3%175 S A LI 1 A
IFNT3 Promote interferon induced apoptosis
ERGHEMEA 2 ZUFN R E S - 24 s R AR AR
80 359. 38 80. 50 2.16 0. 39 Organize and stabilize microtubule-kineto-
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A5 /B P 38 3 2 e
FEE A 3k 60. 84 13.78 2.15 3.09 o ﬁlﬁyﬁﬁ%ﬁﬁ ¢ broted
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e L T ‘ WAy T P s
MYB IR L 0 7 a - i s A B R T
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FBox HH 5 519.35  124.79 2.05 1.46 2 SA LI .
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. . Z 5 DNA 25 ZH fl mRNA i T
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maintenance of genomic stability
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Table 3 Top 20 down-regulated genes in GCs and TCs and their functions of dominant follicles in cattle
4 FPKM 2 54 f pEn I D e
Gene name GCs TCs Ib (fold change) Corrected P value Gene function
LM A 1 KK Z: 5K AR O 2 AR B R O A o
A Al 53.15 4 083. 84 —6. 30 8.16 Involved in the metabolic responses to alco-
ALDHI1A1 hol metabolism,retinol and fat
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P 52 s L i B9 AE IR A O
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11 SPARCL1 8 g
TAE M - e UREE /S =g
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Wy REA HR - - SR G
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e TE B JEOR S 2 Y Sk v R AR
. A
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. fibrils and the surrounding matrix
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Table 4 GO analysis of differentially expressed genes in GCs and TCs of dominant follicles in cattle

GO 251 GO 2151 K #

GO category GO group Number of genes
2 i 5 [t Cell adhesion
UM £ 4k 45 5 {R Elastic fiber assembly
2 it Xk 22 5 R 038 9 2 %7 Cellular response to amino acid stimulus
T 5 541 4k 2 27 Collagen fibril organization
P Bz 40 Jig 43 1k Endodermal cell differentiation
20 3 % 1) 1E [1] )8 775 Positive regulation of cell migration
20 it 2 KL Y 2H 21 Extracellular matrix organization
1FE 845 & % 1k Positive regulation of bone mineralization
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FMIE A K 4 Face morphogenesis
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Fig. 1

PPI analysis of top 10 Hub genes in GCs and TCs of dominant follicles in cattle
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Table 5 Relative expression of differentially expressed genes in GCs and TCs of dominant follicles in cattle
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Cell ADCY3 CYP17A1 ADCY8 GNAS BMP6
GCs 8.93+1.57 17.66432.72 5.2840.23 12.8942.42% 9.2540.33
TCs 39.47+1.04" 271.314+22.52*~ 57.334+2.16"~ 3.6540.68 40.0740.87"

e R BVER JE BR %« B0 % 43l R AE P<<0. 01 Al P<C0.05 /K225 W3,
Note: * * and * indicate significant difference at P<C0. 01 and P<Z0. 05 levels, respectively.
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