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Transcriptome profiling of ovine follicles during growth from small
middle antral sizes

WU Yang-sheng, LIN Jia-peng, WANG Li-qin, CHEN Ying, HUANG Jun-cheng
( Biological Technology Research Institute, Xinjiang Academy of Animal Science, Urumqgi 830000, China)

Abstract: Follicular development and selection is a dynamic process and involves many genes expression changes.
The selection and development of sheep follicle is closely related to the change of the diameter of follicle. In this study,
healthy ovine small (diameter 1-2 mm ) and middle ( diameter 3—4 mm ) follicles were used for RNA sequencing and
gene expression pattern identification. Gene ontology analysis revealed that ovine follicular genes differed primarily in molec-
ular functions of enzyme activity regulation and ion binding protein, in cellular components of extracellular matrix and plas-
ma membrane, in biological behaviors of positive regulation of cell proliferation, cell communication, and immune stimula-

tion response. Kyoto encyclopedia of genes and genomes

7S HHB.2015-11-15 (KEGG ) analysis showed that the differential genes
HESTE . {5 4 ARSE34 T H (U1203381) pathways enrichment were dominated by pathways of com-
B RIATH(1977-) , 5 R HEEL A, M BiEAFsE B, £ plement and coagulation cascades, phagosome, cytokine-
MRS AT A S I RFSE, (Tel) 0991-3075297; ( E- cytokine receptor interaction, TGF-beta signaling pathway,
mail ) victorwys@ hotmail.com and axon guidance. From small follicle to middle follicles,

EIEE B AR M, (E-mail) h_jc@ sina.com genes upregulated includes lipid metabolism-related genes

to
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( APOAI1,APOD and APOE) ,IGF pathway genes (IGFBPI and IGFBP7) ,TGFb pathway genes ( DCN and INHBA) , an-
giogenesis-related genes (MGP and TM4SF1) , and extracellular matrix reconstruction genes (MMPI1,MMPI13,PTX3,and
TIMP1) , etc.. Genes down-regulated includes transcription factor genes C-FOS, EGRI, and FOSB) , mitochondrially-en-
coded NADH dehydrogenase family members MT-ND1 ,MT-ND5 ,and MT-ND6. The results suggest that follicular selection

may involve IGF and TGFb pathways inhibition, lipid metabolism and angiogenesis increase, and decline of cell prolifera-

tion.
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Fig.1 Raw reads base composition and sequence quality of ovine small follicle( oSF) (a, ¢) and ovine midde follicle(oMF) (b, d)
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Fig.3 Differentially expressed genes of oSF and oMF
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Table 1 Differently expressed genes more than 2 folds between oSF and oMF

e HBRIE RPKM /NI RPKM log,(oMF/0SF) HH thBRIE RPKM  /NORYL RPKM log,(oME/0SF)
TIMPI 910.93 67.09 3.76 GSN 109.84 50.44 1.12
INHBA 417.20 49.45 3.08 CLEC3B 156.97 73.95 1.09
TMA4SF1 200.90 47.85 2.07 ACTB 405.11 194.63 1.06
APOD 1 559.02 385.71 2.02 SEPPI 308.43 148.31 1.06
MGP 2109.10 536.03 1.98 IGFBP7 889.85 428.55 1.05
CTGF 325.20 92.58 1.81 ALDHIAI 189.07 91.19 1.05
SATI 606.14 175.96 1.78 CYP1IAI 113.93 55.15 1.05
ADFP 455.85 142.28 1.68 LUM 633.33 311.07 1.03
CEBPD 151.32 47.60 1.67 PTN 622.15 309.46 1.01
IFI127 237.76 75.23 1.66 C-FOS 506.88 69.86 -2.86
ADM 608.27 204.86 1.57 MT-ND5 1 387.65 262.74 -2.40
CITED2 165.96 57.38 1.53 EGRI 347.36 67.81 -2.36
ANXA3 103.83 36.89 1.49 HSPAG6 241.06 51.05 -2.24
GADD45A 361.43 129.26 1.48 MT-ND6 1 046.90 228.48 -2.20
ERRFII 280.74 102.73 1.45 PGM2 107.39 27.14 -1.98
OLFML3 207.44 76.18 1.45 SCD 219.65 57.84 -1.93
C100rf10 135.37 50.57 1.42 SLC26A2 240.77 69.06 -1.80
ASIP 114.12 42.94 1.41 PPPIRISA 138.03 44.19 -1.64
APOAI 2 518.92 948.83 1.41 RHOB 103.64 33.82 -1.62
S100A13 188.00 71.85 1.39 AMH 303.47 101.10 -1.59
PROMI 103.61 39.86 1.38 TLL2 283.70 103.64 -1.45
cD9 162.59 63.60 1.35 C-JUN 214.77 79.25 -1.44
ERP27 441.24 173.42 1.35 MT-NDI 3 441.02 1352.26 -1.35
GAL-1 1017.18 401.23 1.34 HS6ST2 532.93 209.63 -1.35
THYMB4X 3132.75 1237.56 1.34 HSPG2 101.26 40.61 -1.32
COLIAI 333.58 132.16 1.34 HIFIA 371.82 155.87 -1.25
GNGI1 160.30 64.42 1.32 ISYNAI 209.61 89.59 -1.23
TMEM176B 200.52 80.87 1.31 ITGAG6 185.70 79.48 -1.22
TIMP2 276.20 111.51 1.31 GREBI 184.78 81.27 -1.19
ANXAI 165.27 68.07 1.28 TOP2A 112.31 49.56 -1.18
DCN 1 561.58 650.75 1.26 C100rf54 141.09 62.83 -1.17
C120rf57 212.77 88.82 1.26 SH3DI9 101.70 45.78 -1.15
ACTB 107.66 47.27 1.19 VCAN 110.39 50.01 -1.14
APOE 530.44 236.93 1.16 CKAPS 156.95 72.45 -1.12
S100A11 177.92 79.92 1.15 GYLTLIB 124.27 59.25 -1.07
COL6AI 233.02 105.58 1.14 DAGI 328.56 157.21 -1.06
RBPI 442.01 200.82 1.14 PRKAR2B 388.37 188.56 -1.04
TAGLN 154.87 71.06 1.12
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Table 2 Differently expressed genes more than 4 folds between oSF and oMF

e HBRIE RPKM JNGRYL RPKM log,(oMF/0SF) A RN RPKM /BRI RPKM  log,(oME/oSF)
MMPI 39.17 0.62 5.97 APOD 1.559.02 385.71 2.02
MMPI3 25.15 0.74 5.08 FOSB 74.88 1.10 -6.09
IGFBPI 21.98 1.16 4.25 AMPD3 10.67 0.64 -4.06
TIMPI 910.93 67.09 3.76 PARMI 65.63 7.86 -3.06
PTX3 32.29 2.86 3.50 C-FOS 506.88 69.86 -2.86
A2M 23.07 2.10 3.46 0TOA 34.66 5.39 -2.68
INHBA 417.20 49.45 3.08 DGKH 14.89 2.43 -2.61
GALNTIS 16.08 2.03 2.98 SLC5A3 13.77 2.34 -2.55
SERPINAI 40.72 5.41 2.91 SCUBE3 10.19 1.82 -2.48
RUNX2 47.70 7.79 2.61 MT-ND5 1387.65 262.74 -2.40
cCL2 13.24 2.17 2.61 KIAAO754 14.56 2.83 -2.36
SMIM3 16.51 2.80 2.56 EGRI 347.36 67.81 -2.36
S100A2 33.36 5.76 2.53 CSRNP3 10.94 2.22 -2.30
KRTS 19.84 3.45 2.52 IHH 70.91 14.64 -2.28
MFAP4 22.99 4.32 2.41 HSPA6 241.06 51.05 -2.24
RGS4 16.78 3.49 2.26 MT-ND6 1 046.90 228.48 -2.20
HTRA3 27.64 5.78 2.26 IKZF2 11.40 2.73 -2.06
CPXMI 82.10 17.48 2.23 PPT-B 14.11 3.41 -2.05
c1QC 22.75 4.85 2.23 KMT2A 14.68 3.56 -2.04
SERPINA 14 16.25 3.73 2.12 HCFCI 23.51 5.78 -2.03
CHI3LI 14.90 3.47 2.10 RNF157 10.88 2.69 -2.02
BCAS4 11.09 2.63 2.08 RAPHI 13.3 3.32 -2.00
TM4SF1 200.90 47.85 2.07

FEARMFFESE A b, 2 3 rh A5 B 3 o 55 Bt s 4
1% V1A & 1 INHBA 19 R i85 & H B & T &
INHBA 7.3 B 2 300 ) 28 2H B 4 , A 2 BTG 25 1 4
BNy, T INHBA 38 Th s, MM i E & 1Y
INHA W3 323K 22 395 R 8.3, Itk INHBA 9 7F &5
FTREHE = PO 2 MR D B B O I (v B
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Table 3 Significantly enriched GO terms in DEGs of oSF and oMF
i H FERAA AR i F A % FE R 20 0 A PAE
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Table 4 Pathway enrichment analysis of differentially expressed genes
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