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Study on Ovarian Sterol-regulatory Genes Expression in Sheep during Luteal Phase

YING Shi-jia* , PENG Zhong-you, LI Yan, CAI Liu-ping, SHI Zhen-dan
(Institute of Animal Science, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: This study was conducted to investigate the ovine key sterol-regulatroy genes expres-
sion from corpora lutea and different-sized follicles in the later luteal phase. 10 cast ages Hu
sheep of proven fertility were used. After estrus synchronization, all ewes were slaughtered on
day 12 of estrous cycle, and corpora lutea and different-sized follicles were collected at the same
time. The gene expression was determined by real-time PCR method. Compared with follicles <<
2.5 mm in diameter, the follicular very low density lipoprotein receptor (VLDLR), cytochrome
P450 (CYP17A1) and cytochrome P450 aromatase (CYP19A1) mRNA expression were signifi-
cantly increased (P<C0. 05), however, follicular estrogen receptor 2 (ESR2) mRNA expression
was significantly decreased (P<C 0.01). There were no significant effects of follicle size on follic-
ular steroidogenic acute regulatory protein (STAR) . cytochrome P450scc (CYP11A1l), FSH re-
ceptor (FSHR), LH receptor (LHR), estrogen receptor 1 (ESR1), low-density lipoprotein re-
ceptor (LDLR) and scavenger receptor-BI (SR-BI) mRNA expression, however, ESR1 (P =
0.090) and SR-BI (P=0.093) expression trended increase in follicles >>2.5 mm. CYP19A1 and
CYP17A1 were mainly, as expected, expressed in follicles, however, STAR., CYP11Al,
FSHR, ESR2, LHR, ESR1, LDLR, SR-BI and VLDLR genes were preferentially expressed in

corpora lutea. In conclusion, sterol-regulatory genes took part in mediating follicular growth and
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progesterone synthesis of corpora lutea.

Key words: Hu sheep; ovary; sterol-regulatory gene
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7)) ; Taqg PCR Master Mix(1# /Rl /3 7)) ; FastStart
Universal SYBR Green Master (% [K 2y A 5 HAD &
WA B g 5 A7 AL I A

1.3 DRELE

P L8 T oK 8 19 D-PBS r, J IR A 57 F0HR B
R BB . 25 AL Somchit S5y LN 4 BT
MR T 1.0 mm AYHIYL . B & D-PBS #9365 57
A, B 37 LR C— A J7 M AR A% OF i 21 1 mm)
W P 6L B AR #E R ML Moor S50 1 7 125 5 Bk 4]
BRI . o0 A O 23 ) % AR <72.0.2.0~2.5
> 2.5 mm 3 4 AES 1 mL D-PBS 1y 24 LK 5%
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1.4 5 RNAREFIRER

BUNR B AR 0.1, 0~2. 0 mm BI{f. 2. 0~
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FEBCE RNA, RNA BT & 4 5 4% /5 - 2 i TaKaRa
S Fein G Wl . 5 il cDNA 55 — 4. —20 Cfg
FaM. RWARR A 10 pl:2 pL 5X PrimeScript®
Buffer.8 pLL RNA(<C500 ng)., JREEEFEF:37 C
15 min,85 C 5 s.,4 C,

1.5 PCR Rz fnil

AR STAR,CYP17A1,CYP19A1,ESRI1
M ESR2 FEH 519 7 5 2 BRSCHERL17 . Al 55 1
S92 ## GenBank % 3 5, f| ] Primer Premier
5. 08Bt 51 WfE B IR 1. i 1 S R A ) 4L
ARA R B E .

PCR R W& & K 10 pL.:2 X Tag PCR Master
Mix 5 pL.ddH,O 3.5 pL, EVFHIFHES 44 0. 25
pL RT ¥ 1 pl, BFESF 95 CHUZME 5 min;
95 CAEHE: 30 5,60 CiRk 30 5,72 CHEA 30 5,40
ANEFR ;72 CHEAR 7 min. 4 CHRFF. PCR =YH
300 B MR B e VK W) A0 B L Hl VSR IR AR R
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Table 1 Primer pairs used for Real-time PCR
ERHE-S7 S5 —>3") BRS 7R RN Rt BRI ES
Target gene Primer sequence Accession No. Product size E
GCAGTTGTGGATCAGCAAGC
Factin o ) OAU39357 144 0. 998 1.94
GGGCAATCTCATCTCGTTTTC
CTGGACTGATGCGGCTTCTA
VLDLR ) NM_174489 183 0.997 1.98
AACCCATTCATTCCTGCTTTT
GCCATTCATATCCCCGACA
LDLR EE760445 92 0.998 1. 96
CGCCCAGAGCACATCTTACA
TCCTGTGGGGCTATGACGAC
SR-BI GT873938 137 0.998 1. 99
CCCTGTGAACACGGTGAAGA
TGTTATGTCCCTCCTTGTGCTC
FSHR ) 1.36115 129 0. 990 1.87
CGCTTGGCTATCGTGGTGTC
GGGCTCTACCTGCTACTCATTG
LHR ) ) 1.36329 88 0. 994 1.88
CATTCCCTGTCTGCCAGTCTAT
TGCCATGTTTCAAACCCATCTTC
ESR1 ) - AY033393 129 0.992 1.82
TCTATGACCAATGACCTCTCTGTG
TGCTGCTGGAGATGCTGAATG
ESR2 ) o NM_001009737 112 0.992 1. 84
GGTTTCTGGGAGCCCTCTTTG
ACACCATGTGGAATGTCAGGCT
STAR NM_174189 263 0.993 1. 85
CACACCTTTCAACAAGCAACCC
GTTTCGCTTTGCCTTTGAGTC
CYP11A1 i - i NM_001093789 158 0.998 1.95
ACAGTTCTGGAGGGAGGTTGA
CTTACCATTGACAAAGGCACAGAC
CYP17A1 NM_001009483 144 0.998 1.92
GCTTAATGATGGCGAGATGAGTTG
TCGTCCTGGTCACCCTTCTG
CYP19A1 AJ012153 115 0.998 1. 96
CGGTCTCTGGTCTCGTCTGG
1.6 Real-time PCR &3 %7
DIERIEN pactin NS, B HHER 3 2 ZER545)

UCHOP 8 CoEEATIHE R . FITIRE BE R B cDNA
FRERR AEARE L. PR E=e (—1/slope)
(F D R=[ESum /EQue 1w |mas |1,

£ & PCR & & 20 pL: 1 uL RT 724,
WA R B 5I4% 0.6 uL,7.8 pl ddH, 0,10 pL
FastStart Universal SYBR Green Master (ROX),
KR :50 'C 2 min, 95 C #HiA8#E 10 min; PCR &
#,95 CAsPE 15 5,60 CiB k 30 5,72 C 30 s,
e 3t 40 NEER
1.7 ZitaHh

Bl & I SPSS 13. 0 #8153 B 45 R LA
BIE S AR RN . R Hr HAA<<2. 5 mm
H#A>2.5 mm JRyI P RIA2E .

2.1 = RNA#&J

M RNA K25 5 A 28S 5 18S IKIE AN
2+ 1P HEHi R B, R B & RNA 58
AT R . AT RS BB RNA Ao i/ Asso am
H1.8~2.0, %M RNA 4, /] | T 5 28l 0
(),
2.2 HHWEEA Bactin ¥ 18

B R 51953 5 547 RT-PCR 971§ , PCR ™
Yre kR D 45 R W 1, 5y H i BeoRAh—
., Wi, IS GenBank T8 5 (3 D) %5
Foxt s [ 5P R 1002, F B PCR § 3% R B Ry 8 2F
RS H R R B,
2.3 EEHNEFENBERRIE

BRHAON SO LB R N KR LR 2, HH
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1 2 3 4 5 6 7

(P>0.05), 5069 # kb, & & JLF A %K
CYP17A1 #1 CYP19A1,{H STAR 1 CYP11A1 %

PR 7 i A iy e 1k (P<<0. 0D
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bp
250

150

100

1~12.CYP19A1.CYP17A1.STAR.CYP11A1.FSHR.LHR.ESR1.ESR2 LDLR.SR-BI .VLDLR H f-actin 3 [H

P3G B M. DNA AR 43 7 50 s vl

1- 12. Fragment amplified of CYP19A1,CYP17A1,STAR,CYP11A1,FSHR,LHR,ESR1,ESR2,LDLR,SR-BI,
VLDLR and Sactin gene, respectively; M. 50 bp DNA marker

B 1 FREXEEEFEER RT-PCR BikE
Fig. 1 RT-PCR of sterol-regulatory genes in ovary

2.4 HEHPEREBRBEZIHBEZZEERRKIE
B A B D1 52 P R U 3 R R A R TR 3Rk
W2, HpEAE> 2.5 mm il ESR2 JLH ik
KA B AR T HAR<C 2.5 mm UPyl ESR2 FLH 3%
KK (P<<0. 05) s AR R/NIR L Py FSHR,LHR #il
ESR1 F:HFRIE A2 54882 (P>0.05) . HEHZ
> 2.5 mm Pl ESR1 3R KK PE T HAES 2.5
mm Ji¥I ESR1 £ [H £ K /K F (P=0.090), 5B
A H. ¥ K FSHR Fl ESR2 3 [H £ 35 F B (P <
0.05),LHR f1 ESR1 3 Fik b F+(P<<0.05),

K2 BFEGCHMEXREBERTEERIA

2.5 EEHNEREEAZHRERRE

BRI SR 2 R B R A Lk 2, H
HAR> 2.5 mm Pyl VLDLR FE A K8 25 T
HA2<<2.5 mm Gl ESR2 LK kK (P<<0. 05)
AR /NGRS N LDLR Fi1 SR-BI 3[R 3¢ 3k /K - 22
SRR (P>0.05) fHEA> 2.5 mm JPyd SR-BI
FEHFIAKEE T HAZR< 2.5 mm BPi) SR-BI A
TR (P = 0.093), HIPyAH L. LDLR,SR-BI
M VLDLR B PRA7E 8 A v i 334 (P<<0. 05)

Table 2 Sterol-regulatory gene expression in ovine ovary during luteal phase

Y ¥y B 1% Follicles

it B RN P1{H
Item HAES2.5 mm Bt HAE=2.5 mm Bt P Corpus luteum P value
Follicles <<2.5 mm in diameter Follicles >2.5 mm in diameter P value

CYP19A1 15.7244.19 174.47+£49. 49" 0. 000 0.3640.03 0. 000
CYP17A1 16.4742.95 64.81413.04"" 0.002 1.70+£0. 28 0. 000
STAR 61.26+17. 64 122.71430. 15 0.127 5 838.08+487.92 0.000
CYP11A1 31.26+9.66 23.69+4.12 0.958 154.77+6.42 0. 000
FSHR 80.64+14.05 53.08+£6.69 0. 090 38.11%10. 81 0.036
LHR 504.37+£74.15 535.98+90. 63 0. 788 686.91+41.69 0.022
ESR1 84.12412.06 109. 69429.72 0.191 169.82+11. 44 0. 000
ESR?2 28.75+3.76" 18.5242.03 0.025 5.5340. 33 0. 000
LDLR 32.25+6.76 39.04+5.81 0. 454 199. 09+18. 90 0. 000
SR-BI 59.05+8. 38 80.03+38.72 0.093 707.70+49. 89 0. 000
VLDLR 4,7940.43 6.62+0.66" 0.026 12.4440. 84 0. 000
TLERBEFP<0.05;7 . ZRMEEP<0.0D
*. Indicates significant difference in the same row (P<C0.05); **. Indicates extremely significantly different (P<C0.01)
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— 7 T A R B - RS R T LH A1 FSH 52w 5P
M EEB R AR . AR R BAS R /NP i
FSHR F1 LHR N FkK V25 A B E . BARK
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