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W E A#57 GnRH AW AEDREFT & u-F4K-97 £ 4 (Hypothalamic-pituitary-ovarian axis, HPOA) ¥ & &
B GEIMAAEEFEARNXR EANTHASDPREEF S EAGEN AR EFHXAELZZ PCREKN 6 R/
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FRAHRF GnRH AR 2 N4z 38 % A 4% 5 (Single nucleotide polymorphisms, SNPs) 5 # 47 % & M4 m , 5
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FHRBE(P>0.05);2 /A~ SNPs EFTH % £ BAt 3 AL AKE $ APIC<0.25); FHFiEABAER AW, 2 A
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KR %F; $4; GaRH A R; s kik; SNP; #£F

hESEE  S826.8 XEHS 1007-4333(2019)06-0073-08 XHtrERL A

Analysis on the tissue expression,polymorphism of GnRH gene
and its association with prolificacy in Small Tail Han sheep
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Abstract This study was undertaken to evaluate the expression patterns and polymorphisms of GnRH gene in the
hypothalamic-pituitary-ovarian axis (HPOA) and its association with litter size in Small Tail Han sheep. The real-time

fluorescence quantitative PCR (RT-gPCR) method was used to detect the expression of the GnRH gene in reproductive
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tissues and brain tissues of six Small Tail Han sheep (Three polytocous and three monotocous ewes from the FecB + +
genotype) in this study.380 Small Tail Han sheep and 380 in total for Small Tail Han sheep, Tan, Sunite, Cele Black, Hu
and Prairie Tibetan sheep were selected and Sequenom MassARRAY® SNP assay was applied to genotype 2 single
nucleotide polymorphism sites (SNPs) of GnRH gene. Then the association was analyzed between GnRH and litter size
in Small Tail Han sheep. The results showed that GnRH gene was expressed in hypothalamus.ovary and uterus tissues
and among which, GnRH was highly expressed in hypothalamus. The expression of GnRH gene in ovary, hypothalamus
and uterus of polytocous Small Tail Han ewes was extremely significant higher (P<C0.01) than that of monotocous
ewes,and the GnRH gene might be involved in the regulation of multiple lambs in Small Tail Han sheep. From
genotyping. we found the genotype frequencies and allele frequencies of the 2 SNPs were not significantly different
between uniparous and multiparous sheep (P>0.05) ,association analysis showed that these 2 SNPs in GnRH gene
were not significantly correlated with litter size in Small Tail Han sheep (P>>0.05). The population genetic analysis

indicated that 2 SNPs showed low polymorphism in all sheep breeds (PIC<C0.25).and the result of chi-square test

showed that 2 SNPs were at Hardy-Weinberg equilibrium in most sheep breeds (P>>0.05).
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L1 AREREEZERF

BEDLIEI 2~3 Ja % fd AR 00 R 4 1 /N R €
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A RNA $2 BGR & & Trizol 20, RNA [ ¥ &
1 OD {8 ] Nanodrop 2000 #E47 4, #2 B9 RNA
FI 1. 596 B BEUIR WA R M HE AT A L T — 80 "CUkAH
1.3 cDNA &1

cDNA Hy S 5% 5] &k & i 52 0 A 2R A
oA 20 pL: 12 pLb RNase-Free ddH, O, 1. 0 L
Oligo dT Primer,1. 0 pL. PrimeScript RT Enzyme
Mix E, 1. 0 pL. Random 6 mers, 1. 0 pg RNA,
4.0 pL 5 X PrimeScript Buffer (for Real Time),
S5 H:37 °C 15 min.85 °C 5 s, ¥R TG
RN =Y 5 A5 W R ] pactin #5417 PCR A,
=%, cDNA # T —20 ‘CokH, UEH T H KA
FIR R
1.4 5|#i&it

W Hi GenBank FIF 4% 3¢ 0 48 3¢ GnRH J
mRNA J§ 81 (& 5% 2 : XM _015093089. 1), fi ]
Primer Premier 6. 0 &k {4 # 17 51 ¥ % i1, Bactin
(NM_001009784. 2) NS H [, Jbmt K — A
WRHEARA A G MG Y. 512575 A1
ABOR/ANILER 1,

x1 KEAEESIMER

Table 1 Primers used in qPCR
RN/
£ FR S (5" —>3") bp
Name Primer sequence Product
size
) F.CCTGCTGACTTTCTGTGTGG 148
GnRH )
R: TCTACTGGCTGATCGACCTC
F.CCAACCGTGAGAAGATGACC 97

Bactin
R:CCAGAGGCGTACAGGGACAG

1.5 =M% EEE PCR

J Roche Light Cycler®480 [ % 2% )¢ & &
PCR AU GnRH RN FL &, B MHEMELR 3
Ko RNARFRBER N 20 uL, BfR W% 2. PCR
K95 C 5,95 °C 10 5,60 C 30 s,40 NF
5 SN 26 0k S5 53 B Js A it 26
1.6 EEHH

%t GnRH 3 [H g. 40001529C > T Ml g.
40001530A > G fii 51 # 17 43 %, R ] Sequenom
MassARRAY®SNP # A i 5 2 A~ o5 1
B, o3 BURE G O DR 3 i P 52 B0 DNAL 3>+

ARl 20 uLL DNA ¥ 10~80 ng/pL,

R2 IHRAELEE PCRER

Table 2 System of real-time fluorescence

quantitative PCR me
Ewill R
Reagent Volume
SYBR Premix Ex Taql 10.0
Forward primer 0.8
Reverse primer 0.8
cDNA 2.0
RNase-Free ddH,O 6.4

1.7 SitaHh

KM 27 PO S B A B A5 R
fdi 1] SPSS 19. 0 A4 B H i 3% 1k, H B = 07
Z /M Cone-way ANOVA) J7 ikt 4740 18] He i, H
T /N 3 22 53k (least significant difference, LSD)
X B AT 2 LA

f#i | Microsoft Excel 2016 %k 4 % it 45 %
GnRH H:[H g. 40001529C>T #i g. 40001530A>G
{7 A5 %) B 67 5 PR AT %8 L B PRI o % 5 B (He) 2
AR B B (PIO) A AL A5 i 3 4 B (Ne) , 88 )
17 Hardy-Weinberg . R H yju = p + LS, +
P, 4Gy ey BERYHEAT e /N Z 3 43 A7 s o s i RN
PR AR IC SR AE s p RN BEIRCE BIE LS, RoRE
ASTE G IY E RN s Py RonE A IR Y [
BN Gy Fen GnRH JE R 55 ke Fi 55 DAY A [ 2 2L
I 5 €50 2% 718 BEHILIR 22 800

FH SPSS 19. 0 B4 B8 5 1Y — i £ 4 455 2565 /)N
J& FE A L R Y 5 7 2 3R R H OGR4 A L BT A B A
DL £ AR R 7R R o

2 HERESH

2.1 2 RNARHE cDNA &

it Fsh Py 2H 218 RNA B B 7 & 42 10D 2 98
FAALUY RNA L L. 5 %0 BRI A kA ) RNA
Ji A . 45 2R R BT 4 R /) R JE A 4L 2L RNA
SERESEUF o PO R 5 AR D X R A 1Y 4 5 cDNA
PEAT PCR P 1 AGINE R WL 1. H B R B 5 B
— 2, T TR e 5O E B .
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bp M 1 2 3

2 000

1 000
750

500
250
100

97 bp

M. DL2000 DNA 43 FHEFRIC s 1~7 43 SRR T i 908 75 ORI /NI o k. R R,

M. DL2000 DNA marker; 1 —7 represent hypothalamus, ovary, uterus, brain, cerebellum, oviduct

and pituitary, respectively. The same below.

1 FABKEERLNRSHNEFE DNAKER
Fig.1 cDNA using housekeeping gene amplification products of Small Tail Han sheep

2.2 GnRH ERHE/NEREF(BEMSE)MRA
AR RIE

fdi 2% % & 8 PCR 4% R ¥ GnRH % 78 K
G« /IN B P L B SRR A O R A 2 Y
TR ATRF ST, 45 LA 2. S5 R R :GnRH
FEIRAE T B gl 20 ik AE B0 B FE R R Gk L 7
RGN G B R R SUR Kk, GnRH FE
FE/NRIFEEZ LR il 09 5L 15 1 413k 3k
B TN R IR A (P<C0.01)

80 -
60|
o o
If < I
HE 40|
Kz !
= = "
2SS 20 Wk
= 2 ol
oo - 5
% 020 ' —
b I
T .2 015 HEl [
T = -
S o010 HEH
0.05 il &
':‘ 1 1 1 1 J

ZH4 Tissue
E 2% Monolocous WS £ Polylocous

xx KR 2 FW R E (P<L0.0D),
%% means highly significant difference (P<Z0.01).
B2 NEEFEHL GnRH KFRILKE
Fig.2 Expression of GnRH gene in different tissues

in Small Tail Han sheep

2.3 GnRH EE&HEESH
¥ GnRH 3£ 2 4 SNP v 5 14 # &% B, 2 4~
SNPs & B 22 & Ff b ¥ 12 4 3 M L A A,

g. 40001529C > T fi & /& CC, CT 1 TT #d,
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A ) A AE 2 R BRI AR, g, 40001529C>T
fif 852 CT Fl CC B, g. 40001530A>G fif S J& AG
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G 07w, R 7R 08T 23 R 46 o7 5 DR AT S5 A B | 22 26 i
2 S ¥ AR FE (P >005) (£ 3), i
g. 40001529C>T {3 S5 1M1 55 » £ 765 MR ZE Sy Fpp CC
ML A, C LS B 5 5 g 40001530A
>G AL - 25 MG A b AA S L R
LA RS

GnRH 3 B g. 40001529C > T A0
g. 40001530A>G i s fE/NRFEF VR B 90 e
FEE IR R R AR S DL R KSR 6 A A AP ep R B
R LA (PIC<<0.25) (% 4), K& MEK I 4%
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RIBAA RS (P=>0. 05)
2.4 GnRH ERASESNRENMNEEFFEHNXER
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#3 GnRH EBEARE SNP L S8\ &R B F AP NECE EFEMERERHE
Table 3 Allele frequencies and genotype of different SNPs at the GnRH gene in uniparous and multiparous sheep
BT g i
SER B A R AL Z LR RS
CREA D CREA T | EPRE ENEE
A7 55, J R Y Genotype Genotype P1{H . Allele Allele P14
Locus Genotype  frequency in frequency in P value Allele frequency in frequency in P value
multiparous uniparous multiparous uniparous
sheep sheep sheep sheep
(sample size)  (sample size)
CC 0.96(529) 0.97(198) C 0.96 0.97
g.40001529C>T CT 0.04(21D) 0.02(5) 0.17 0. 04 0.03 0.18
TT 0.00(0) 0.01(D
AA 0.96(538) 0.97(198) A 0.96 0. 97
2. 40001530A>G AG 0.04(23) 0.02(5) 0.14 G 0. 04 0.03 0.62
GG 0.00(0) 0.01(1)

H:P>0.05 RARERAEE.

Note: P>>0. 05 indicates the difference is not significant.

® 4 GnRHEMH g.40001529C>T i SER R BFERFPHBHEEEFZSN
Table 4 Population genetic analysis of g. 40001529C>T at GnRH gene in different sheep breeds

F R AR (RE AR D) PR3
{=)
fif i Genotype frequency (sample size) Allele frequency
Breed
CcC CT TT C T
/N FE - Small Tail Han sheep 0.96(381) 0.04(16) 0.00(0) 0.98 0.02
M- Hu sheep 0.97(98) 0.03(3) 0.00(0) 0.99 0.01
i B 2 Cele Black sheep 0.96(50) 0.04(2) 0.00(0) 0.98 0.02
7 JEH2F Sunite sheep 1.00(21) 0.00C0) 0.00(0) 1. 00 0. 00
M Tan sheep 0.91(20) 0.09(2) 0.00(0) 0.95 0.05
W JE R 2E Prairie Tibetan sheep 0.98(157) 0.01(3) 0.01(1) 0.98 0.02
. B
ZEFEE &= -
Rl Polymorphism A PA{H
Effective
Breed information ~ Heterozygosity P value
number
content
of alleles
/NEFEF Small Tail Han sheep 0. 04 0. 04 1.04 0.68
3¢ Hu sheep 0.03 0.03 1.03 0. 88
F ¥ B 2L Cele Black sheep 0. 04 0. 04 1.04 0. 89
I 5 Sunite sheep 0. 00 0. 00 1. 00
M Tan sheep 0.08 0.09 1. 10 0. 82
W JE R SF Prairie Tibetan sheep 0.03 0.03 1.03 0. 00

{5 : P>0. 05 F7R {3 4575 1% iy Bl b AL T e AL B A% S AR S

Note: P>>0. 05 indicates the locus is under Hardy-Weinberg equilibrium.
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Table 5

Least squares means and standard errors of litter size of different genotypes of

SNPs at GnRH gene in Small Tail Han sheep

% 1R % 1R %2 R %2 R % 3 A %3
L & He K A A %L ey 4 A% i34 A% FRR R
Locus Genotype  No. of the Litter size of No. of the Litter size of No. of the Litter size of
Ist parity  the 1st parity  2nd parity  the 2nd parity  3rd parity the 3rd parity
¢ 10001520C=T CcC 329 2.15+0.05 312 2.3540.05 124 2.8240.10
CT 14 1.93%+0.23 14 2.00£0. 24 6 3.17=+0. 44
¢ 10001530A>G AA 336 2.1640.05 319 2.3440.05 133 2.8240.10
AG 16 1.86+0. 21 15 2.00=£0. 23 6 3.1740. 44

GnRH £ T Fe i 20 23 v i) & 3501 i e H: il 41 21
HRRIR A e B R R D . ARBFSE X GnRH 3 1E
£ 1 SN Y N T T A = (T I N
WA MR KRR HATOFFE . 25 R B . GnRH FEH
ENEMAHN SR X5 AV LM —
O GnRH FEH AL P L7 B AR A L 7R K
AN IR AE AL ZUR 23K L 3k 5 5K E L B R F o 4
HA—2. Ui GnRH B AT g 76 O 5 A1+ 5 41
25— EH . GnRH Y 3 Z4E H 8 2 2 #F FSH
AU LH B985 BOR 2 W8 5 2 100 5% ) HE BP 2 B 5 = 7 05
B I, AT BB SR T L GnRH 783X Se 241 21K %
kel AN kR . GeRH A DY 1| 88 B0
RGO A G R R B AR LU Kk,
A 5E % B GnRH 7 /N %Kl A b R
FIR R IR 45 BA — By R AR B ) Fh O
428, GnRH ) REBE WA — M2 R,
GnRH FEPH B OP 5§ F B i F 5 5 4 2L R Ik = AE /D
RFEE Z RN B E T /N B R R
(P<<0.01),#/~ GnRH &R /N FE 77 2 26
P8 SIS OEE SR 7 REESI P (SN
3.2 GnRH EEERFEFEHZEHMXFR
GnRH N H) g. 40001529C>T il g. 40001530 A>
G AL o5 PR R0 31 25 R 45 7 D] T S48 7 B L 22 08
i) 2% R 2 (P>>0. 05) , 78 3% 26 7 5 AT g 5
40 7 RO 03 A DG s BE A G5 A% 2 o A
RIS 2 G AR5 4 S R 3 2R o AR
LA (PIC<C0.25) , P B 2 AN 5 75 33 26 45 °F ) b
rh IR BV AR T RE FR L 2B 4 S A R E AT 2 R
WZHPT WS AR E AN RS, 54,

g. 40001529C>T il g. 40001530A™>G i 45 1 /) &
FEE ML R LR ) 2R SR RN A A 2 4k
T IEACIRAA RS SRS (P>>0. 05) , & ot K B 1k %
FHEAR 23X 2 AL s FE G W PR RE ) b A st A L 3 95
JERFFETE 2 DA AR, Al e TR AR L
HEEY 5 A RS Wk 25 AE AR AR TS . 38 i OCHK A3 AT
KM .GnRH FEH 2 M A2 SHESNEEEL
W 7 26 KU AT 35 3 (P >0, 05) 2 3% 2 A
A BB AR R ™ 6B e T AR e 8. X 2 A4
7 SR AS T BB — R LR T /N FEE M
FERE T AT 2 S 67 o5 T BB AR AN 2 5 WA 4 S 7 0
B AT 1,

4 & ®

ARHEFE .2 4 SNP i S 255/ B IR
B NG G AOY T i OCHK B R GnRH B I 3k
5N IEF T AR A AR — 5 R BE (0 1E A O, How]
fies 5 T/NRBIEE Z G MR IR IR A5 % 5 K
TIRe 7] Ay /N B I8 A 7 SR A M R ) 18 R AR 4R
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