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FHE#E K H OKFE EAEIKX K ZT O m4m KA
EAF WAXHE KBAE KeEAE HHE
(1. ELOL R BE b5 & HOs BT T/ 4R 38 3h 1 3 4% B Fh 5 %m S S0 86 %= L bRt 1001935
2. TR K SR BE B8 2300365
3. R & PO BB SR T, Kk 300381)

H E AMIRREAMITFARAZFBFSZITHAHRASLAHGAZ . AREASZ Y AN FREF
(Sunite sheep,SNT) fo 5 4 & 15 #9 > & % ¥ (Small Tail Han sheep, STH) 4 #F % 3+ % . A A 5% 8 3% % 2 % PCR
(qPCROHE R 5 #7 SNT £ R B & B &4 T (G2 KM KB & STH R R 470t 41 (9 a4, %wﬁ)a)éé?ffam%ééﬂév
T MITF AR AR ZF R ZARAESTHE S EFENAREABENLE FERDIPEFTHALZEF,

REW . DMITF AAE2 AR FSRAOARRALRT 2R AL EABETNL FTHhPH ﬁP%)?lZE@%&E%;
BOAEKREBEMT SNT &k MITF R A ZHMBFH FTEAREMHT KL F(P<0.01);3)STH 97 £+ MITF
AR FLEPAPMEFZZH T RARMP<0.0D ., M FERMPF P ZARALFTEZAPEF(P<0.05) AR EH
(P<<0.0D) & T4 240 STH F 24Kk 4 i & ?MITF%L7K‘T’#&4L%(P<O 0D KB H(P<0.05) % T

244, L MITFAREAZ SR EFFRAGRFEABELE R LK. F Rt HAFAEYFARBIE,
K HF; MITF AR ; AW Sl AREAR; FEAHK
hE4SES  S826.2 XEHS 1007-4333(2018)12-0091-06 XEkFRER A

Relationship between MITF gene expression and the
seasonal estrus and litter size of sheep (Ovis aries)

LI Chunyan'?, DI Ran', ZHANG Zijun?, REN Chunhuan’, ZHANG Yan’,
TANG Jishun', LIU Qiuyue', WANG Xiangyu', HU Wenping',
ZHANG Xiaosheng®, ZHANG Jinlong®, CHU Mingxing'"
(1. Key Laboratory of Animal Genetics and 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. Anhui Agricultural University, Hefei 230036, China;
3. Tianjin Institute of Animal Sciences, Tianjin 300381, China)

Abstract Aiming to tentatively explore the relationship between MITF gene expression and seasonal estrus and litter
size in sheep, the real-time fluorescent quantitative PCR (gPCR) method was used to detect the expression difference
of MITF gene in nine tissues including hypothalamus in seasonal estrous sheep (Sunite sheep, SNT) at different
photoperiods (short photoperiod, long photoperiod) and year-round estrous sheep (Small Tail Han sheep, STH) at
different reproduction stages (follicular stage and luteal stage), and the expression difference of MITF gene between

single birth tissues and multiple birth tissues including ovary, uterine body and oviduct of STH at follicular stage. The
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results showed that: The MITF gene was widely expressed in different tissues and its’ expression level in ovary,

uterine body and oviduct tissues were higher than that in other tissues of two breeds. The expression level of MITF

gene in pituitary gland was extremely higher at long photoperiod than that at short photoperiod in SNT (P<C0.01). The

expression level of MITF in ovary was extremely higher at follicular stage than that at luteal stage (P<C0.01), while its

expression level in uterine body was significantly higher at luteal stage than that at follicular stage (P<C0.05) and its

expression in oviduct was extremely higher at luteal stage than that at follicular stage (P <C0.01) in STH. The

expression level of MITF gene in uterine body in single birth group was extremely higher than that in multiple birth group

(P<C0.01) ,while its” expression level in oviduct in single birth group was significantly higher than that in multiple birth

group (P<C0.05) of STH at follicular stage. In conclusion, the research results indicated that MITF gene expression

may be related to sheep seasonal estrus and litter size and further biological function verification will be required.

Keywords sheep; MITF gene; estrus; reproductive stage; tissue expression; litter size

40 2E (Ovis aries) W) Z= 77 P B 5H MR 2 48 A
SR OBl R W55 52, i 26 fa] 10 4 A2
RN A A% iy 2= A N L e — 22 90 a4 6 B Y A
THlE AT k- A R S (Hypothalamic-
pituitary-gonadal axis, HPGA) & 4t i & /3 W 28 1k,
AT VR L M A TG s, AN E AR &
P E B HE U FeeBH  BMP15" (GDF9'™*) 45 3%
Wi 4 2 7 SR . PRI, R A O 2 R R A R
BOCHEIE IR AW S R MEZ LT
PL A 2 L,

AR X [ P9 10 A4 2 5 R R AT B R IS
FIHH Fst I7¥E o0t 2 76 5 48 A I 4R B8 2 v
i A Y R R AR5, L B S 48 - 2 B M E R
A KR 5 oy F MITF J: K, MITF
(Microphthalmia-associated transcription factor) J&
F MIT B S5 7 05 o B 52 6 1 MR — 2R —
Wi =5 S R % (bHL HZip) 4544 59 /)N IR W I A4H 56
FeSERFH H R @ bHL HZip 25098 i — 3K
Ak ) B8 RS 3 IR BE AR SF 9 E-box I
M-box, T J 86 F il ¥ 5k R % s FERF 5T /N B
(18 /)N HIR W T2 A G & PR i S A8 ) i R B 1 MITF
FEPA a2 B DA A B AT /DN BB 52 40 B v 3% 35 1 52 i
NEUE# HERY . gF— B WF5E & B MITE 3L 5
Wi 20y ) ¢ 6 0, 2 T 0 3R A R AR TP i T
K1~ 2 Bl W) 52 B A0 50 28 S0 6 BREF I H Jik E Y
RO A B BRI A BT AR TR,
Mg R MITF AR (3% 40 M A5 5 5% 5 & 42 T i
MRS il 5 H B 7 BAE, 4 R R A0
WA LR R AR A R R W HE S
W) 0 P TR S 2R T L D T 40 A A A
frh ik,

MITE J K704 5 v (9 41 3R 8 R AiE 72 A (]

FHRE T 445 A ZUP ) 38 22 57 LA KOZ R A 3%
B R R R R A R W AR E . P AR
56 0L LA 375 JE A CHLTRY Y 2545 1 2R 19 o D) R/ 2 9
- CHLAY 1) AR SN i O S BF TR 4 R AE TR B il
SFHLLFIH gPCR FoR BT H 58 MITE JE N AE A
[F] B AR RS TT 4 26 A [R] 4 2L B a8 1 0 O BF 5T
L3 I 7 5P 0 301 /0N 2 5 MG AR 22 065 4 Y B A%
BN RIBZESR . Nt — 2058 MITF 78 45 3 5501
P RE R 12 75 100 9 1 FH B8 A

1 #E57FE

1.1 Rz RAEAAERE

7 J8 ¥ 7F (Sunite sheep, SNT) F1 /N B € %
(Small Tail Han sheep,STH) 3%k H A 41 {16 - 3%
(R . AT AF T iR 2 8 SNT, gk Ut
OGRS h, JBHE 16 h, &GRS 21 RS &=
FOFSEIOEI 16 h, s 8 h, KOLIES 49 K,
BRARIE =T BEEFE 4 3 RGBT R4 hNE
FIFRAE, PRk 2~3 F BN R4 STH
F 6 H ook H i B B 42 R # (CIDR, B 048 =) JF 3
SF 5~6 mL 442 AD DR PGB AR . lcke12 d
JE R R S R E AR 1 R UM S SR T R B
e B 2 B & R 00 LA A2 B 9 300 IO e 1] 5 )
FHZ 2 0 0 B 3 R IR S S mf R, % 223 5
2 A TE W EROR JE 45 hCBRL D FEE 10 K (F K
WD B S RAE 2 B I3 H2EDY L R A i
KA STH @i #f ik 1 #¢ 5 #1417 Taqman 43 AU 4% 15
FecB RBP4 B (+ )19 STH BESFEREAR L IFAR 41>
HEOCFGESE 3 IHOU™ 1 B FIC MR, %
22 3 iedyre 2 68 2 UL B REARIE S Z 4D X
HEAT R ] 1 Ak BRAR AT O U0 ] FeeB+ + 24 (HE R
FecB 3 PR 7= SR B 2 D STH 6 1,
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EHMEZREARES B, BYERFEFRERET
A A O /N B O T E R VB R
RSB ZURE L 43 )2 A 2 mL RNase-Free I
RSV E TR A P BB R AE . 198 B A AR i R 4
58 85 e AT UKz L IR 92 56 & 0 T — 80 C kAR
TRAT
1.2 2 RNAREUR H cDNA § 5

Z YA 20 RNA 42 O 50 & CRAR L Jb D)
PRVE UL IR $2 A5 4 4L RNA, 40 e
T E RNA ¥ M4 B (A260nm/A280nm 1. 8§~
2.1,A260nm/A230nm>1. 8), 1. 0% By §§ b 5E I
FL UK A A B 28S S5 S5 BE R T 18S 4541 HL 5S Ab T
SRR . R RNA i &4, B T80 C

VKA. ] cDNA P 3 5 p il ) & (PrimeSeript™
RT Reagent Kit) i % 5% & i cDNA, &R A& FR 20
ply SN 2528 37 °C 15 min,85 °C 5 s, ¥ % =¥
F RNase-Free ddH,O 5 % #i B )5 — 20 CLEF %
P, BB T,
1.3 EE5I¥igit

Z: i NCBI B4l 2~ A i 48 5 MITF B2 )7
%1 (GenBank I 5% %5 XM _012099677. 1), F|
Genome Browser £ £ /4 F1 Primer 5. 0 A4 HEF1
S F 5 IF B A0 W OB T R S A Ok &
PCR 5% 1 XF, LAFEF Sactin (GenBank W %5 .
NM_00100978D fE N =, 59 h db 5t K — Wi A=
PRHEARA R G . SIEEERILE 1,

Fx1 KAEESIVER

Table 1  The information of primer sequences for real-time PCR
. BAGRE/T YK /bp X
519 % i I (5 >3 , S PR/ %
i ) o Annealing Amplification o
Primer name Primer sequence (5 —3") Efficiency
temperature product length
MITF F.GAGATCCTGGGCTTGATGGA 60 124 91.8
R:AGGAGTTACTGATGGTGAGGC
Bactin F.CCAACCGTGAGAAGATGACC 60 87 97.5

R:CCCGAGGCGTACAGGGACAG

1.4 HWHXEZ PCR(qPCR)
1.4.1 HFAWLZEZS

5 AEFBEIS IS M cDNA % 2 15k B #
B o AT 8 MR RS (1.1/2.1/4.1/8,1/16,
1/32,1/64.1/128) ) cDNA ¥ i, PLiX 28 cDNA
SRR B R R RE G #5417 qPCR R, DA
e B2 B R X BSU(E (10 SRy IS B0 Ay A A A o LUK e
15 Cr H R Y ALAR , 2] B i 5 DR R 58 356 D4 1 s
iR 2% B PE B S A AR S I S 0D 0 A il 4R 5
e AR BLIE A 51 Y B8R 9026 ~105%
4 qPCR IR BoR |
1.4.2 qPCR K & fof2 5

FIHIZ TG 480 11 qPCR SR A6 I AN [] 2 5 AR
BF 2 A 5 B 2 3 25 A1 ZUR B9 3 3 OR [A]  6 4
STH Zhf & B A LUh MITF JE[H (9335 , B Fh AL i
M3 MHARER. UL factin NS, B E X IE
(H,O N #EH), qPCR i & Bl 20 L. 2 X SYBR
premix Ex Taq[[(TaKaRa ,Dalian, China)10 ;L.,RNase
Free ddH,O 6. 4 pL, I\ i 51 % (10 pmol/L) £

0.8 pL.cDNA #itk 2 uL, qPCR BFFi%E .95 C
A 5 5,95 C2E 5 5,60 ‘CiH 2k 30 s,40 MG
W, R A o B R AR 2 OR R 27
TR E G 3 IR X A
1.5 #E\SiT

HH ACe {H £ 7" qPCR [z I 45 2R $0 {8, B 1%
27O fE 3 3 SPSS19. 0 Bk SR AT L Ry 2243 H1
He 2R T 5980 = AR vfE R (Mean = SEMD &R L 41
) LR A f B, P<<0.05 #RrZE S HE, P<0.
01 RREFWMBE.

2 GHRESW
2.1 MITF EFAEEXBMKABEGETHREY
FHARPRIESH

W qPCR A 6] 645 25 F /9 SNT T
% 9 PRI 4l MITF B3R5 . 25 R E 1 pr
N:MITF 3 7E SNT 25 41 ¥ Fik; Hd,
B BE A O A D i ik DR ek R
FEROEIREE 49 K (BEHUIR I R &) 1 ik 41 240
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MITF F£ik i B 3% TRECIEE 21 KRR LA
KA (P<C0.01),

200 r
150 ¢

100 | T

MITFIEPI AR % ik 4t
Relative expression of MITF gene

W
[=]
T
i ‘

1

(=]

1 2 3 4 5 6 7 8 9
ZH4 Tissue

0 %25E 18 Short photoperiod m 5% 18 Long photoperiod

I T2, FAAk;3. R4, /N5, BRHE:6. 7514,
7. HWORAE 8. WHE; 9. B LR, < RORZER W (P<C0.05),
xx Fe 7R 22 AR B3 (P<C0.01), Rl

1. Hypothalamus; 2. Pituitary; 3. Brain; 4. Cerebellum;
5. Ovary; 6. Uterine body; 7. Oviduct; 8. Kidney; 9. Adrenal
gland. * indicates significant difference (P<C0. 05), #*x indicates
extremely significant difference (P<C0.01). The same below.

1 AEAXBEGTARHESHAF
MITF £ & )R i%
Fig. 1 Expression of MITF gene in related tissues of

SNT at different photoperiods

2.2 MITF EEEWNABEMEFHNEZEFHR
REIRIEDH

I A qPCR K 51 760 399 Fn 8 (R B3 1 STH F F

M55 9 el gl MITF W3Rk 0L, 45 5 &l 2 fr

R:MITF JEH 78 STH & A8z Fik H,

P EL PR R R 2 2 i R DRk e e s O

200
150

100

MITF RN 3k i

Relative expression of MITF gene

50

1 2 3 4 5 6 7 8 9
ZHZ Tissue

0P Follicular stage m B4 Luteal stage
B2 AEAEENBMNEEFEALR
MITF EE K Rix
Fig. 2 Expression of MITF gene in related tissues of

STH at different reproductive stages

Hrh MITF 33k & 76 09 3 10 i 8 35 & F o 1
(P<C0.01), F By A A B A b iz B PR 3R 5K 1 7 o 1A
82 3% (P<<0. 05) Bl 2 3 (P<<0. 01) /& T U ifu 3 .
2.3 MITFEREARBFEZHNEEFELERE
R R IE ST
Wi qPCR G 0 51 361 9] 25 2H F0 22 25 20 STH
ZHHARE (N FER RO b MITF (3R ik
S RAE 3 Fros . BP9 B 7 ek e on A b
MITFE H R 335 5 50 s PR AR i T3 kb MITE
R A M B 8 T2 2641 (P<<0.01) . BAE A Y B
BRAE iR BRI R IR B W S T 2 541 (P<<0.05).,
1501

K

Relative expression of MITF gene

100

MITF 3R A 4
3

=]

) *%
H *
5 6 7
ZHZ Tissue
0 Hi2 Single birth  ® £24 Multiple birth
3 AEFEHNEEFEERER
MITF EE M RIE
Fig. 3 Expression of MITF gene in reproductive

organs of STH between single birth group
and multiple birth group

3 3

SR WO % 30 A FOCAE 5 5 5 i AR 45
P F(Pars tuberalis, PT) Ik — R 51 I U7 1 #55 A
T2 4k, Jf o HPGA 52 8 2= 97 #F & 16 Al %
B TR X B U R 9 TR 0 2 A AR R A X
MITEEAER B @i, PP E KO
AT S PT 32 845 K752 mi L2 R R 40 i 2
] % o g0 A FOIR R 40 P Eya3 E ik b
FEEE 5 A 45 R B R AR O T 5 S TSHp
FeakEHl O AE HE HPGA K /i A4k . A B
LA B O SR Y SNT B 375 DG BUZR
MR KOCHA S Haefhkd Eya3 5 TSHB R A
I HROGIREE 49 R URMIRE) B! ik b TSHP
Feikm A B E T O IRA 21 R CREREO,
FEAIR I P G H P AT IS 4 h NAY SNT B2 3 ik
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MITF 3:HNERKIEIRE 49 RWE LA BREFH T
OGRS 21 R(P<<0.01),5 & Eya3 1 TSHpB
TR S —2, FULHEN MITF JE K] fg
5 Eya3 . TSHR —F£ . 618 i mRNA # 5K F 2 5
Z: 5 SNT kMg B IR+, 55—,
KU STH ZE7H & 5 (U9 & F 5 K fop &)
MITF He R 3R 35 5 55 H 01 i 09 1 5 iz ik 9 5%
KR RS T AR (P<<0. 01) ., 3% 5 /) LGP &
M MITFE J& [H i 3% 35 LA o HF O 9 25 S A
I, MITF 3R 5200 0k w8 i A 56, Hoal LU
W H - ARG 2 5 B W 7 20 M A S
JRVA L i AR e R I EEAE Y 4R AN
BN L MITF e Rk 45 5w 78 MITF B A 7
R 0] 5 23K L A Bl T Ty 8 O v o TR 4 M 1 DL AT
FEHEGR a0 e S HEON . R 5T & B, E 2L B )
BRAE — B M AL CEPAE I B0 1Y b I A A T Ik
247 T LA RS 5 B2 1] p e 358 1] i I 3 2 B4 RS
FABE A0 0 B I Y] FecB+ + M) STH
BIHARE (UM E IR RO E) #1417 qPCR A,
TEHERR FecB JE PR 2878 X6 4 26 77 26 B0 i R 6 )5 40
Br MITFE BB 3k % 7 6 80n AF 1T 45 2R 8o 506
HFEAR O D MITF JEH Rk B W% (P<
0.0 8 g 2 (P<C0. 05) = T2 24, Ul MITF 3
PR 23R 7K P AR AT BE SR R 45 G VR TIR BN A G .

U I

RFFTHH R R T MITF N R K54 %K
B 2, 45 R R MITF 3% 4 ] R i 3 14
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