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2% PCR# A, #5477 KiSS1 #o RERP-3 AW KRR Ao NERETEM &4 HRME AR
P RAEF, S REAW . DKISST 7 RFRP-3 AW AT LG . &4k FELE 10 AR FH AL ;D) FH KRG F
S T ER P KiSST AR AKX EHNRBEFS FTELAR(P<0.05) .MM T Lfm Rkt KiSST L H K&
BHEEG T HAM(P<0.05):3) FARMA AN T EmAF LY RFRP-3 A AW AR TH R LS T LAR
(P<<0.05),H9P £ RFRP3 AR E X AP AZX BT R FH T EHMP<0.05, % L, AR AL KiSS1 F
RFRP-3 AW EH F L AXEFHLBEEEMEM KiSST Rt L m RFRP-3 #p % £ 1.

X4 DREE; L, KiSS1; RFRP-3; A4k ik

hESKE  S86.2 XEHS  1007-4333(2019)02-0082-09 XHERER A

Tissue expression of KiSS-1 and RFRP-3 in Small
Tail Han sheep at luteal and follicular periods

AN Xuejiao'*? , PAN Zhangyuan'?, ZHAO Shengguc® , LI Chunyan',
TIAN Zhilong', DI Ran', LIU Qiuyue' ., HU Wenping', WANG Xiangyu' ,
ZHANG Xiaosheng® » ZHANG Jinlong* , CAl Yuan?* , CHU Mingxing'"
(1. Key Laboratory of Animal Genetics, Breeding and Reproduction of Ministry of Agriculture, Institute of Animal Science,
Chinese Academy of Agricultural Sciences. Beijing 100193, China;
2. College of Animal Science and Technology » Gansu Agricultural University, Lanzhou 730070, China;
3. College of Agricultural and Forestry Science, Linyi University, Linyi 276005, China;
4. Tianjin Institute of Animal Sciences, Tianjin 300381, China)

Abstract The aim of this study was to analyze the expression of KiSS-1 and RFRP-3 genes in the tissues of the hypothalamus-
pituitary-gonadal axis in Small Taili Han sheep during different reproductive periods (luteal and follicular periods), and to
elucidate the expression pattern of these two genes in estrus conversion of sheep. Small Tail Han ewes at one year-round

estrous breed were selected in the study, and Real-time PCR method was used to detect the expression of KiSS-1 and RFRP-
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3 genes in hypothalamus-pituitary-gonadal axis’ tissues during luteal and follicular periods. The results showed that KiSS-1

and RFRP-3 genes were all expressed in ten tissues such as hypothalamus, pituitary and ovary. The expression of KiSS-1 in

hypothalamus was significantly higher (P<C0.05) than that in other tissues at both luteal and follicular periods. The expression

of KiSS-1 in hypothalamus and pineal gland was significantly higher ( £P<Z0.05) in follicular period than that in luteal period.

The expression of RFRP-3 in hypothalamus and ovary was significantly higher (P<C0.05) than that in other tissues both luteal

and follicular periods. The expression of RFRP-3 in ovary was significantly higher ( P<C0.05) in luteal period than that in

follicular period. In conclusion, the KiSS-1 and RFRP-3 genes played important roles in sheep estrus regulation. KiSS-1

promoted estrus while RFRP-3 inhibited estrus.

Keywords Small Tail Han sheep; reproductive period; KiSS-1; RFRP-3; tissue expression
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Tablel Information of primers for Real-time PCR

. , R GREE/C IR BE /bp
31K 4 B 51151 (53" e -
L Annealing Product
Gene name Primer sequence (5°-3")
temperature length
RFRP-3 F:GCAGCCAAAAGCATCACCAA 60 149
R: TGGAATCCCAGTCTCCTTAGGT
KiSS-1 F: TCATTTGGAGACCCCTCAGGA 60 70
R:ATCCTGGTGAGAAGATGCCG
Bactin F:CCAACCGTGAGAAGATGACC 62 97

R:CCCAGGGCGTACAGGGACAG

1.4 cDNA &

i F 2 5 %3 F & (PrimeScript™ RT Reagent
Kit) [z 5% 5% 5 B cDNAL RO SRR 20 pl. SO
8 :37 °C 15 min, 85 C 5 s, RFELEK FHRIE.
FRE S P kAT S AR NS A Bactin iE
17 PCR KGN, £F S AR5 — 20 CLRAF .

1.5 EB¥EEE PCR
1.5.1 HAWwEES

BREAHA R cDNA FEM 2 pL A 4% 10 2
P B R L A I ARAS 8 N HRIERRE(1.1/2.1/4,
1/8.,1/16.1/32.1/64.,1/128) i) cDNA ¥ &, X
46 cDNA N AR B 9 3k PR Py 2 58 ] 47 o8
JtE 5 PCR., DAV BE BB BE (9 X5 (10 R H0 i
Ap s LA BT AR Co B I\ A b, 2] H Y 55 8 F
WS TR b o il 4R B DR 51 0 T B RO 9506 ~
105%
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FIHIZ TG 480 11 A2 2 £ PCR ALK Il A [A]
W /N R € SF AE BB A O 4 b KiSS T M
RFRP-3 3B R IR, Bactin RN S HA, B4
e 3 NEE . MR R BRI 20,0 pL, K
H SYBR Premix Ex Taq Il 2.0 uL. EF#5194%
0.8 pul., cDNA 2. 0 pl., RNase-Free ddH,O 6. 4 pl,
qPCR F&)%:95 CHiAs#4 5 5,95 CA54E 5 5,60 C
30 5,45 MER .
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2 #HEREHW
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F 12035 1R W B Jie Fla K A RNA S8 48 L O B
RNA H K &0 W52 36 Wi o 3 o 2 (| Do
Nanodrop 2000 £l 2% 21 21 RNA B2 I Zs 1 . & 3
WHERIAE 100 mg/pL DL by Asso /Avge ¥R 1. 80 ~
2,10, & LA LM cDNA G i Bactin NS 3
Kol J B, 7 ) T ¥ B — R B RNA 3 A7 JE R 4
DNA 755 (& 2) . B4 B RNA R 5% 5 1
cDNA 7] j] F J5 2219 2t E 8 PCR R,

2.2 KiSS1 f1RFRP-3 EAREMB/NEEX KA
Lrhim Rk

il 19t € 5 PCR 43¢ AR X G 360 49 1 2 4 300 1
/NEFEF 10 FZ KiSS1 fl RFRP-3 LA (1) 3
KK AT TARSE 45 R LR 3 A 4,

KiSS1 K:HTE 2 A uf /N 2EF 1y 10 Fhgl
LA — 0 I8 AR 5 b i Rk AR
o BRI O T il KiSS1 M ik =
BEE T HAMHL (P< 0.05); 50T © K
s AR KiSST 3 ik & 3 & F 8 ik



LR LRI ERHIAMOEIN N RIEE KiSST 5 RFRP-3 4141 R BHEF 85

(P<<0.05), GUE RFRP-3 A A 3R 3K & W 3 & T H Al 41 2
RFRP-3 5:[RAE 2 BN FEE 1 10 Fhl (P<C0.05); 5 ] RFRP-3 J: R AE N B fiii R 5P 5

Lrh ¥ — B RA EERRE 7 RO R ZRREZE S W (P<0.05); WKW P § RFRP-3

PSSR ek ARG, A MBI R SR A R B S ORI (P<C0. 05),

bp

2 000

28S
1 000
750 18S
500
250

100

T~8: KM /NG Fe I 0 LB SRR, B O L BT
. M:DL2000 DNA 43 F#ric .
1— 8, brain, cerebellum, hypothalamus, pituitary, pineal
body, uterus, ovary and oviduct. M,DL2000 DNA Marker.
1 /NEZEFE RNA BK&N
Fig.1 Electrophoresis of the RNA in Small Tail Han sheep
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97 bp

2 000
1 000
750

500
250

(b) BRIy Follicular period

100 97bp

T~ 10: K /NI Fe a0 0L R SR, B O L O AL DE R IR
M:DL2000 DNA 4> FFric .

1-10: Brain, cerebellum, hypothalamus, pituitary, pineal body, uterus, ovary,
oviduct, kidney and adrenal gland. M:DL2000 DNA Marker.

2 INEEF 10 FWBALRP pactin FFEE RT-PCR 1=
Fig. 2 RT-PCR amplification products of housekeeping gene

Pactin in Small Tail Han sheep 10 different tissues
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Relative expression level

* FREF B E(P<0.05, FH.

% represents significant difference at P<C0. 05. The same below.
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Fig. 3 Expression of KiSS-1 gene in Small Tail Han sheep at different periods
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Fig. 4 Expression of RFRP-3 gene in Small Tail Han sheep at different periods
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Fr o (22 16 dee T . FE R TR ISR ORNAL T AR

SRR A RS AR R R R R 4
YU BRI B T KiSST BRI, T REMY
TR iy Rk BB & TR (P<<0.01) MY, Mgl
AR R o R i KiSS-1 SE R i 3k il
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F R FEE BT T RS AR T B A O SR
A SRARSFH L I 8] T KiSS1 SEH Rk,
TG GA B W s T H A 2L (P<<0. 05),
XE5OAFRER -8 HE AR P /NRIEE
MEfRFIGNHd KiSST SER i ik /ARG, 5 84
SRR SRR AN IR A5 AN L AT BB T
AN [vi) 40 o e A e ) 2 35 A7 T 25 R T B

W EL B AR PR IR R 0 R ik 8 e K T
GnRH (1) 43 » 76 B0 2545 50 & A6 W40 6 T il
) GnRH #2850 25 2 K% n~"' . i Kisspeptin
BIEWE hBE EEAEHE GnRH Mot b, 3hy)
B R AZ DA R X ) KiSS-1 i 28 5Tl 28 7R
RS T 24 51 3 GnRH il 4 e Mk 1, 57 28 fi %
g JF HH 2 Kk GPR54 78 K £ 80 GnRH #fi 2
JC B FESY . I, Kisspeptin #IA A J& GnRH it
HIWEIEE . PR AR/NEIEET B KiSS 1
SR BRI RN N B A 25
e R U i e A S v T RO I L S RN R 1
W (P<<0.01) ™. RAE I8 8 Ja B8 28 26 R B o
KiSS-1 HE[H ()35 i i B B o R s 1
JAE AR L H W m TRE  (P<<0. 05) 1) W%
FZRHH(P<C0.01) M7, ek BH s W) 4 F A
B H B CRE ) KiSS1 %N mRNA k& m T
K H BB (R H KiSS1 3 P 3 28 76 5 ) %
K, Abadeh B 1L 7E %5 24T B0 R B
1) Kisspeptin it £ 76 B i 2 F 9% (4 0] F1 AR 1% 22
WU EAREESE K BN R FE TR e ik 0P i 1) 3 5k
i TR A R 2

B SRR R B M LA A= 0 5 0 8 4 v g K
A AR B 0 A R 2 IR R AR AR AR TR A S e 5 R
WRE T R AL A B ALRES v R
R R R R E WY, 8RR ] B
Kisspeptin Fl RE Bt i AH O¢ K2 5 9/ 45 3 ) 1) 255
PEEIES L e A A X R A AR M E, R
RPN FSH vk B 82 & AR 2E ORI /) & 7 5 W) B g ik
FREE LH M B f— 25 (i aE HE R L DT 35 30 fif B
JREABHER RLRTY . ASHIE ST O I I R R A R
K KiSS1 Wikt W3 m T BRI . BREIRE
W] Kisspeptin 7£ /)N J& 58 3 51 16 107 F0 3 44 30 v 9 22
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LA AR 43 36 11 48 2 28 6 J H R 20 B ) 14 A B T
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3.2 RFRP-3 EE%i

RFRP-3 JERTEBEME 5 5P 51 R 45 2 4
JE 63516 F I #380Y . RERP-3 3 [N AE£F 45
ST o i A R b 28 AR G O AR A B R AR R
WA YA R VIR TE VT R
i 25 20 2R BRI B T RFRP-3 JE R g 323k, o
JEHE 3 3R 1 o, IR DR B B8R R T G AE AL
ZURZ . PIBEALSURAIR . I 1A 58T 78 2% 1
GnIH RifRZER EEELXF F K, FTFHL
FEMILT YL E RFRP B 3246 T B K iz
J2 /NGRS R ekt L AR oY 9 6 B PCR
B 5 WK 3] RFRP-3 JE R 8 /N & P52 7F Fr figg L o
OB R NI R R A s ek, HoAE
T A RO SR ik, R TR W) b Z ) RFRP-3
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PESEPETIRAY. [HJE RFRP-3 JENAE/NRIEET
T i R B S v R 2 A 5 A 2 O PR 4 2 T N
R R G EEAEH .

AR ) RERP-3 3 P AE 2= 715 1 B0 vh 1) 1R
AR, F4 RFRP-3 #] L0l 45 2 GnRH
M ITC IS S TR B Z SR RFRP-3 7] L)
P #ERURIE & B GnRH A9 B ™. RFRP-3 [
FEAL TR (161« 8D 4R E T Fefigi i # ik E i T
JEOERRM A LT BRI M4 E RERP-3 3L R 7E
PVN #1 DMH ik T %, 5 GnRH #f &0
2 Moo 0 200 5 o o 0 TR B R B K H BRCR Y
AT S L 5 H AR EE L RERP
F IR LG B It s Abadeh B 1) 2 7E BE5H 7 B
MW ik b g RFRP 248 50 B 2 A% 2 44 1
IR ZEE . X BRI a5 R SR T A N R
FEF N e fii RFRP-3 5 [R5 5 &t 3R 0 & T 00 i
W45 R R W] RERP-3 PR X 47 26 1 A2 F T
ShE AR

AWFGEIL % M RFRP-3 3£ K 78 /)N 2 98 24 o 81
TR AAR L BRI B TR E I (P<C0. 05).,
B RERP-3 32276 1% i 3 A0 % 1 390 i) J0HE 40 i
DA K 156 T 30 0 T 155 S0 A 0 4 v 2 R0
FERW] RERP-3 FEFAE P HKF LR FAEM . H

B IR N UL 240 1 rh 2 3% (] I RE 4% 3 2 2
PR IR R ORI 2R A R /N R SR o

M RFRP-3 5 GnRH ) 3 i85 % V) #H 2. GnRH-
REFRP-3 ZGu 0 # A HE O JA 390 v ) B 16 2 75 A 9
EEFEEAEN s RFRP-3 {£—E R 52 {2 57
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