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[HZE] BB - O G b o0 41 ok v K BUT e fidi = R o HUIR R §% 36 K7 1 (thyroid transcription factor 1, Tif7) £&PH %Kik
XM E (Kissl) FETENRBER B #E (gonadotropin-releasing hormone, GnRH) FEWFBWIEM, F5i% - A KR Tyl EPH
mRNA J7 5153 Bt 3 X545 S 3P4 (TTF1-shRNAT, TTF1-shRNA2, TTF1-shRNA3), €451 55 Bk, LUt & e 4 i
ND7-23 JyRAMERL, % ] real-time PCR J& Western blotting $ A5 ¥ P05 fie i UM 5 8 UL (LV-TTF1-shRNA), %34 72 h j5 46
W Kiss! Ft GnRH 3P, Hf LV-TTF1-shRNA Fozs $0B0RE ST 2 21 H v K B T i RN, S IFEQIAE I (25 AR .
HERERM (35 HEE). WAEM (42 HER) W =R KissI F1 GnRH 1 PR B9 235738 AL I W0 28 e LA B 1T IRt 1], 4558 - 189
FROR LY ND7-23 402 72 h J§, LV-TTF1-shRNA2 41, LV-TTF1-shRNA3 41§ Tyf7 mRNA K % (1 ik B m b (¥ P<0.05), H
 LV-TTF1-shRNA3 F$L 2 3 5t 1. % J LV-TTF1-shRNA3 1] ND7-23 #iifiavh 7of1 % ik )5G, Kissl F1 GnRH J: PR i mRNA % ik 1)
WAL (3 P<0.05), MBS R AU 5 £ 5 LV-TTF1-shRNA3 5, 25 Ak, 35 A#E. 42 HER KB 2R Kiss] F1 GnRH )
mRNA # i ZFRAL (¥ P<0.05), 35 HERFI 42 HEH KISST & 7k I B RRAG, e BUBAT IR IR . 4518 - TR0 7K P Frff
PER B PR PR Tef7 JE DA R 394845 Kiss] F1 GnRH JEP KB R T, th S B0tk BUSH 1R ek 18] B 43R
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Effects of silenced Ttf1 on genes expression of Kiss1 and GnRH in neuronal cells and arcuate nucleus
of female rats

ZANG Shao-lian, YIN Xiao-qin, LU Yong-fen, XU Li-ya, GUO Sheng, LI Pin
Department of Endocrinology, Shanghai Children's Hospital, Shanghai Jiao Tong University, Shanghai 200333, China

[Abstract] Objective -+ To explore the effects of inhibiting thyroid transcription factor 1 (7tf7) expression on Kiss/ and gonadotropin-releasing hormone
(GnRH) expressions in neuronal cells and hypothalamic arcuate nucleus (ARC) of female rats. Methods - Three shRNAs (TTF1-shRNA1, TTFI-
shRNA2, and TTF1-shRNA3) interference sequences were designed for rat 7¢f7 gene and were constructed into lentiviral vectors. The efficiency of LV-
TTF1-shRNA was detected by real-time PCR and Western blotting in neuronal cell line ND7-23. And the expressions of Kiss/ and GnRH were tested
72 h after transfection. Moreover, LV-TTF1-shRNA or the blank lentiviral vector was injected into 21-day female rats ARC. Kiss! and GnRH expressions
were detected at the juvenile (25-day), early puberty (35-day) and adult (42-day) stages. Meanwhile, vaginal opening time of the rats was recorded.
Results - Seventy-two hours after lentivirus transfection in ND7-23 cells, the mRNA and protein expressions of 7¢f1 decreased significantly in LV-TTF1-
shRNA2 group and LV-TTF1-shRNA3 group (all P<0.05), particularly in LV-TTF1-shRNA3 group. The expressions of Kiss/ and GnRH mRNA reduced
significantly after LV-TTF1-shRNA3 being transfected in ND7-23 cells (both P<0.05). After injection of LV-TTF1-shRNA3 in female rats’ ARC, mRNA
abundance of Kiss/ and GnRH showed evident reduction at 25-day, 35-day and 42-day stages (all P<0.05). And KISSI protein reduced significantly at 35-
day and 42-day stages. Female rats transfected with LV-TTF1-shRNA3 showed delayed vaginal opening. Conclusion - Inhibition of 7tf7 gene expression
not only significantly reduces the expression of Kiss/ and GnRH in neuronal cells and female rats’ ARC, but also causes female rats vaginal opening
delay.

[Key words] thyroid transcription factor 1 (TTF1); Kiss/ gene; gonadotropin-releasing hormone (GnRH); RNA interference (RNA1); lentiviral vector;
puberty
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HRMZERME TSNS, %0 B IEH
REMREBT EHAMEN S ERE, T RN - T4 -
Jlit (hypothalamic-pituitary-gonadal, HPG) #if#s A2y
HRMAFEAEEIhRE, JFH B >say MR m b -4
BB J R 4 T A A, CE R IG SR SR &) LR B i
{5, {EJLEMIZ RS, FHWIT AR 9% 500 s s
B, (R HE B 3 (gonadotropin-releasing
hormone, GnRH) £ eyt yLElES &4, &4 h
1B 56 T 55 F ke 4h GnRH it 28 709 B 6 A HL A AL il G AN
%, EWE (KISS1) & Kiss] 3 K 4 7= 1) — Fh ik
Rk, CHAPIRIESE, KISSIEA S G KAz
54 (G-protein-coupled receptor 54, GPR54) J& &5 GnRH
MATEEMEEY L TRRBHGHN T, EES A
1T B o 1Y w7 IE ) =5 22 4% (anteroventral periventricular,
AVPV) F15 k4% (arcuate nucleus, ARC) ©', kg 252
VA BT T Kiss1 BRI S8R+, {E AVPV rhig
i Ik BE ek KISS1 A& ot FMEB 3% (& o (estrogen
receptor a, ERa), IF MR iE GnRH #4505 WA % (& /E
& 2 (luteinizing hormone, LH), #|&HEUN; i /£ ARC
H 0 = S o iy Bt 00 i KISST /Y B Jic. ARC Al
AVPV JE [V LH Bk 0B, T8 soka e i A58
JE 3

R R % 5% I 1 1 (thyroid transcription factor 1,
TTF1), XFrA NK2 #HGHIEEEE R H T 1 (NK2-related
homeobox transcription factor 1, Nkx2-1) & F R4 Fep:
Waog 28 6 (thyroid-specific enhancer-binding protein,
T/ebp), FEAEMM. Telfh, MifnHFARIRE RS B h&s ",
Sandberg 2 " #fF 78 % B TTF1 ] LUl ek 2L 13545 A $0 DR
T A YRS O T 7 24 7 SR R - R R i f e, I
AERTFZE Y WA, TTFL a] B8 KissI b0 R 5 H 1,
it AN Kiss] FIRIA S 5EFEMIER FRIAEE,

ot R B R ATCAH 5 1 T R T WF ST 4 e R DR 40 1Y
PERMLHI R R 2, 2 dl ik vl AR 20k 4, Jf
TR B AR E B A RNA I REIRE, & RKIERLE
YR A B, DA 4% 0 75 3 1 A 5 /Y RNA T4 (RNA
interference, RNAID) {73888/ {Z {8 ™, btk — 4 ik Wi
TTF1 5EEMRE ZHMK R, BRI IEE B
KREL T F RS THRS, R A8k, eI
YR E f s s TSRS, PR R ST
7 2 AL A RE LV-TTF1-shRNA J5 {7 {8 5 S R B T 1
fixi ARC Hr, HEIRI B ARC A Tyf1 BIFRIR, MLEEH I
KB L FRIIICLL R A Kiss1 F1 GnRH Hs [RIFE kB0,
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1 HREHE

L1 WFZEM 5 B 25544t
111 sKzhd I 40l 3 JRI S Ay (B I T 2 Mk
Sprague-Dawley Kl (50 ~ 60 g) Hi |7 3% 5w 92 56 2
WA R DR 2y mIHRHE [ Az UF AT IE 524 SCXK (/) 2017-
0005], BfALs> 4 ARC 125553501 41 A1 ARC Jagxd M4,
B2 30 H, FIH s 37 4 @ A7 (UAE K B ARC Py gk 47 3 M)
WS, SR KER SR T Rl i KM RS S AR
W sh P Bk 56 [ a4 6 U vl E 5o SYXK (37) 2016-
0020], fAlFR4cHh AR, FHEE (21+2) C, 4
Xt B (55+10)%, 12h BAWE A, KE A HEA
ok

NIRE i 293T A0 BE (i i 80 E e FEdniie, fpse bt
4iifi ND7-23 NG BERh 2 ST A, 2 RRANAREY W B v E R
PR FHLREFROE S 10% fa4-1fiE (fetal bovine
serum, FBS) [y DMEM k% 5% (£ 4.0 mmol/L L- 78 &
El. 100 U/mL 35453, 100 pg/mL g5 3), 137 C,
5% CO, TANE R R hH 5.
1.1.2 FEIRXA KLz WUIEG, T, DNA E#EG (1U/
uL). DNA $riE# GeneRuler DNA Ladder, RNA [ 5
(Fermentas, Jhn%K), TRIzol X7, S’ =%E, DNA R
& Bg. dNTPs, #% 4% 7 Lipofectamine 2000 (Invitrogen,
EHE), BEREWIRAE. BRI IKFI & (Axygen, 3
), Rk, 25 9% 5 A PDS019_pL shRNA F ( |
i H AP A RZ ), DMEM, Opti-MEM, 0.25%
Jgi & B, FBS (Gibeo, ), &fi. SHlE. Tkl
BE (E LR #R A MRA F]), DEPC k., 3- B2 H
i B i & B8 (glyceraldehyde-3 phosphate dehydrogenase,
GAPDH) #ifk ( Bl Z AR AR ), k5
IR & K eI 2% 9% 8 & PCR (quantitative real-time PCR,
qPCR) iX#l& (TaKaRa, HA), HEAZHIK. ECL &N
ik 7l & (ThermoFisher, £ [& ), TTFI $if&. KISS1 Hrk
(Abcam, [ ), AR AMLEEFRIC —HT (Jackson, 3
[El), Western blotting Hrif i #I B4 ihifg ( LiETEREA4
PHEABRA R, RELLZH (Sigma, EH),

10 uL f gt &8 (Rl @mas LR ARA ), KR
i E B0l (Eppendorf, f8[E), St RHEE (Leica, {&
), skifzeitE s PCR{L (Roche, Hit:), ANyt
F£it (ThermoFisher, [ ), ChemiScope 3500 k%4 % ¢
BARAL (Rl Eh IR =2 AR 2 =]) ., DNA JFFI5 14
A B _BilEA: T A TR0 A PR 2 5198 B o
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1.2 Jjik

121 LV-TTFI1-shRNA {855 % &kl Kok % Ty7 S A
FPgll (NM_013093.1) #EA15r#r, s kR NEA Toke B
B R SRR E T4, AR5 R Invitrogen 23 w4
B 7E 1% i T E (www.invitrogen.com/rnai) % *F B

A1 BPRREL TyfT FEPIBE T 3 % shRNA oligo F 51l K B % 1t 51
Tab 1 Sequences of shRNAs oligo targeting rat 7tf/ and negative control

By Tef1 3 R% T 3 % shRNA 514 %51 (F 1), EFFIR
5" bt % B il B E) 47 2 &% Kozak J3741] GCCACC, {EJ7
FURY 3" dids PR AIPERG UL 5. HF shRNA 5[ iR & 15 1K
F-95 CHn# 5 min, 72 CIBk 5 min J5 ] DNA %2
b A 253k PDS019 pL shRNA_F 1,

Primer
TTF1-shRNA1-F
TTF1-shRNAI-R
TTF1-shRNA2-F
TTF1-shRNA2-R
TTF1-shRNA3-F
TTF1-shRNA3-R

Negative control

1.2.2 12555 BURL Y AL 4%

Sequence (5'— 37)
CACCGCATGAATATGAGCGGCATGGCGAACCATGCCGCTCATATTCATGC
AAAAGCATGAATATGAGCGGCATGGTTCGCCATGCCGCTCATATTCATGC
CACCGCATCTGGCCAGCATGATTCACGAATGAATCATGCTGGCCAGATGC
AAAAGCATCTGGCCAGCATGATTCATTCGTGAATCATGCTGGCCAGATGC
CACCGGAGGAAAGCTACAAGAAAGTCGAAACTTTCTTGTAGCTTTCCTCC
AAAAGGAGGAAAGCTACAAGAAAGTTTCGACTTTCTTGTAGCTTTCCTCC

CTAAGGTTAAGTCGCCCTCGC

BOSBOE R H AR AR Western blotting A5 A THEBE .

GFY 293T 4L, H 0.25% g 2 = M 10 ) kAT I Bk 54
N, 50 6 x 10° AN B AN S 10 em YRS SR ML,
R H R AN 52 42 B 3R i A B S mL Opti-MEM K5 35, 4%
9 ng % JFURLAN 3 ng 1895 3 UKL A 1.5 mL Opti-MEM
BRI A IR, [RIBEL 36 uL Lipofectamine 2000 Jiii
A 735N 1.5 mL Opti-MEM 55 35 ik v, {R 2] )5 % (i il &
20 min, fFix 2 PR & IR 75 M, F2520R
A, BETHREFRETNEE 6 h5, Muleeffiik (&
10%FBS), #4k%eti55 48 h G il s 55, 1000x g
B0 10 min, FfFLAE 0.45 pm AUIERS BEAT I 08 Kl U8
Je H 99 3 J5UR 50 000 x g 8 # B.0 2 h, #8225 BGIR, N
A 1 mL DMEM ¥ 35 i gk A7 8 8, RS0 300 & 9
FHIE, RIHETRE/NE, BT 80 CukHHh IR1F
#H.

1.2.3 LV-TTF1-shRNA {2 %5 35 & 4L ND7-23 40 fe  F%
ND7-23 4fi fig £ #% T & 10%FBS ) DMEM ¥ 35 ik v, #6
JEE i B 9 IR e 4 ND7-23 e, A H 9 B i e
W22 AN [i] 975 75 47 B 2 2 e NID7-23 2 iR Ji5 0 414 0 7 4 €2
¢ 6% 1 (enhanced green fluorescent protein, EGFP) %
ARG, DA B 12 o e FE L e VR . R AR R 4y s
I, B R (NC41). LV-TTF1-shRNAT 41,
LV-TTF1-shRNA2 41, LV-TTF1-shRNA3 2 3f 175 55 35 5%
e, 37°C., 5% CO, 5k FHF 24 h, FHRTR, AT
SRR, AR 48 h, WA DiiE T qPCR i

http://xuebao.shsmu.edu.cn

1.2.4 T FE R DA GRS R I A TR i
Brge ", fEREL 21 B & k£ 7T A A 6 LV-TTF1-shRNA
(£ F W MARTA Bl ok Feih®, FF 21 H ikl RUH
1% EEL 24 (0.5 mL/100 g) BEEME G, & T
AL E, YIIF R R A 85 AT X A SR A 10 L %
SRR A AT AT, R s P — B BB A
B, LA R U A% . #F 3 uL LV-TTF1-shRNA3
B E MR (1.2x10° TU/mL, LV 41) =% LV-EGFP (R
7295 B & & PDS019 pL shRNA F, NC 41) % fsiE &t 5
KB ARC Wi, {4, #EFA R AEREAL 5 ~ 10 min,
SRIGAE 1 min NEEISEUH, 7R MR 8 R IZE1E, it
fief, %% Paxinos % " (1 fix P 1% w0 o0 A5 R 1,
e ARC By~ A8 (M) 0.4 mm, ®iX S5 1.6 mm, §f
%~ 9.6 mm) , RJf5+4H _E4 9:00—9:30 W52 K FRL A
(B, REoIERELFER (25 HIE) . FHFX
R (35 Hik) . R (42 Hi%) MEREESHE B Rk
EL LG 2 0 9 i %< SR A, T SK BRI, RV id 4> B ARC #% A,
HRAFTIRAE S, FFME RNA FE AR E.

1.2.5 gPCR &M {fiH TRIzol IXFIHEELE RNA, FiIFH%
G5y FCHCRETIAS I RNA [ BE RISl B, F AR AR 1 ng
RNA #:f7 s #5% (42 C 30 min, 85 'C 10 min), qPCR fx
R4tk 95 C, 3min AP, 95 °C 10s, 60 C 30, 454
PEIR, LA BALBNE N (B-actin) SEEVEANSHAER, A
K5 751 W2 2,

SRR (R . 2020, 40 (1) (@)
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#2 qPCR 5|
Tab 2 Primers used for gPCR

Gene Forward primer (5'— 3')
Kissl AGCTGCTGCTTCTCCTCTGT

Tif1 GGACGTGAGCAAGAACATGG
GnRH CCGCTGTTGTTCTGTTGACTGTG
B-actin TGCCGCATCCTCTTCCT

1.2.6  Western blotting #5M  FI| H & & & 3 B 11 5 71 7
SRS 0 R AR A IR S 2 Y 2R 3 R, BCA A TINE
BB A B, ik As P F S 1T Western blotting
#ml, 10% (B F TTF1) & 12% ( | T KISS1) SDS-
PAGE #4172 T HLik G #1852 PVDF I, #1755 14 200
mA, 70 min, 5% M g 4= @5 3 B 1 h JE A BT TTFL it
7 (1:500). $Hr KISSI Bk (1:400) =%+t GAPDH $ji &
(1:10000), 4 CHHb s FEMABAR L E L BgbrIC Y
—Hr (1:10000), =imPFHE 1h, H ECL &Gkl & idksr
Lo, LB era, R B G > B R8¢
M,

1.3 il f itk

% JH SPSS 13.0 %k {3 47 48 it 4> ¥, GraphPad Prism
8.0.1 B 1 1l 2 4 I 34 £ bl 35 R B I 35 05 22 40 #r
(One-Way ANOVA), Jf % H LSD 5 % 3t 47 ¥ ¥ Lk 52,
P<0.05 INAHZEFRAGHFE L.

2.1 ey (4 ND7-23 4ilfg)s TTF1 435
18 5 % S« ND7-23 41/ 72 h )5, (eSS0 R B T

2020, 40 (11)

Reverse primer (5'— 3”) Length/bp
AGGCTTGCTCTCTGCATACC 152
GCCGACAGGTACTTCTGCTG 123
GGGGTTCTGCCATTTGATCCTC 150
GGTCTTTACGGATGTCAACG 191

Al ), EGFP &k (Bl 1), UM% kth. gPCR &4 (&
2A) o, NCH 52 (% M4, Tyl mRNA %Kik
RGBS, 5NCY ML, LV-TTF1-shRNA2 4
F1 LV-TTF1-shRNA3 41 Ty/1 mRNA %3k & i 2% T (3
P=0.000), TTF1-shRNA2 F TTF1-shRNA3 [1J Ttk 24y
Wk 54.54% F11 64.24%, Western blotting Z53£ (& 2B) .
R NCH St AL, TTFl EARSRERTLS
HeEE S 5 NC 4L, LV-TTF1-shRNA2 £ 1 LV-TTF1-
shRNA3 £ TTF1 % (4 7635 2% (3 P<0.05), 5 PCR
iR —3, MRAEXT Tyf7 mRNA FE L R IRAINHIEE, k8
TP B (9 TTF1-shRNA3 A4 HE 15355 7 30 A T L 34095
i, HTIRERIEhEN T El ARC AR RIES .

A

Note: A. EGFP observed under immunofluorescence microscopy. B. Corresponding
cell picture under optical microscope.

1 LV-TTF1-shRNA 18R aE Btk ND7-23 4 (X 100)

Fig 1 Transfection of ND7-23 cells with LV-TTF1-shRNA plasmid (x100)

L5r A Lr B
T z
5 ]
= 1.0k & & F2 ot
z A S -
X IR E ;
£ 4 PSRN SN SC S 7|
- F H5 O T -
.\“&q {.}‘jﬂ \"?}q \‘fq .\"?}q — & * \'C'\Q \@\Q \‘fq \@\Q
& L ¥ ¥ 2 GAPDH | E—— 3 00)) & LT »F P
& F & F - 5 & &S
F F S F & 8
£ &Y &Y Y &Y &Y
& & & & & &
h L Y et et W

Note: A. The mRNA levels of TtfI detected by qPCR (n=3). B. The protein levels of TTF1 detected by Western blotting (n=3). © P=0.000, ® P=0.020, * P=0.011, compared

with NC group.
2 @R E RS ND7-23 41ff 72 h /5 Ttf1 mRNA fIE QM RIXE

Fig 2 Expressions of 7t/ mRNA and protein 72 h after transfection of lentiviral plasmids in ND7-23 cells

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)
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2.2 LV-TTF1-shRNA3 18 %; # Jf ki £ 4 ND7-23 411 s
Kiss1 1 GnRH Wik
LV-TTF1-shRNA3 {55 #: kL % 4 ND7-23 4 i 72 h
Ji, qPCR &5 (& 3) f2or: NC 41578 (4%t B4 bh %,
KissI F1 GnRH mRNA Rk 2R HHE L 5 NCH
FHEE, LV-TTF1-shRNA3 4111y Kiss! F1 GnRH mRNA % ik
BERIL (# P<0.05),

2.3 ¥ OB K B, ARC BZ A AL T8 5

2:7% Paxinos % " [l el 1, I ST A GG
Jeilid PR IE SOk B E ARC UM E (8 4A, B), K5
FERM ARC A {5 LV-EGFP, MR 25 RGN i i 5%
Je B B AE ARC AW %% 51 1 %5 3% ik EGFP U4 (1%]
4C. D), fEHSHMEIE h A 225 — L/ b5 i) EGFP %Kik,

Relative mRMA level
Relative mRMA level

Blank
group

MNC LV-TTF1-
group shEMA3Z
group

Blank
group

MNC LV-TTF1-
group shRNA3Z
group

Note: A. Kiss] mRNA (n=3). B. GnRH mRNA (n=3).
compared with NC group.

3 LV-TTF1-shRNAS %% 3 ND7-23 4 ff1 72 h J§ Kiss1 1 GnRH mRNA
Rk

Fig 3 mRNA expressions of Kiss/ and GnRH in ND7-23 cells 72 h after LV-TTF1-
shRNA3 transfection

© P=0.001, * P=0.009,

Note: A. Frozen section of the brain after injection of blue ink into ARC. B. Traces of ink observed from the ventral side of brain. C. EGFP expression in ARC after injection of
LV-EGFP observed under fluorescence microscope ( x 50). D. EGFP-expressing cells in ARC observed under fluorescence microscope ( x 200). 3V—the third ventricle.

4 LV-EGFP ZEXR T L% ARC WEIE LK ik

Fig 4 Location and expression of LV-EGFP in the ARC in hypothalamus after LV-EGFP injection in the rats

2.4 K Bl ARC Py 3 5 LV-TTF1-shRNA3 )55 %} Kiss1

GnRH s K55

X 21 H il AP R Bl ARC % [ )5 AL 4 LV-TTF1-
shRNA3 i LV-EGFP J5, 43T 25 Hitk. 35 HiR. 42 H
WEALFEREL, 4785 ARC &, i qPCR A4 K R ARC
W Tif1. Kiss]. GnRH mRNA ffJ # ik, Tyl mRNA £
ARC 1 i ZE &M% (5 P=0.000, [l 5A), Kiss! 1 GnRH
mRNA b, i 2 B i (¥ P<0.05, 5B. C), Western

http://xuebao.shsmu.edu.cn

blotting £5 ¢ 55 qPCR £5 R — 5, £ 3 A6l K & B Bt
LV 4Ry TTF1 PR IK B H L, 5 NCAMEL, 35 H
B A A2 BRI, LV AL KISS] &R A RK B TR (8
P<0.05, & 5D~F),

2.5 kBl ARC P41 LV-TTF1-shRNA3 Ji5%b % &5 W 55
21 H Y PE K B ARC PN 7 8 LV-TTF1-shRNA3 J5,
FAT T ER 3 NC AR AER (P=0.000, & 6),

AR (BN . 2020, 40(11) (@)
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Relative expression of protein
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A

OLuveroup L3¢
B i group =

(L i (1L
v ® : ®
0.5 ’l| |l| £ 05¢
{ {

Relative mENA ley

2020, 40 (11)

B C

OLuveroup L3¢
B i group -

Relative mRNA ley

did

25«day  35<day  42-day 25«day  35<day  42-day 25«day  35<day  42-day
D E F
25-day 35-day 42-day
LY group NC group LY group NC group LV group MC group
TTF] [— 40 00 TTF] | o 4 DN TTF] — () (10
GAPDH  o— — 15 ()0 GAPDH - om— o— 0 (10 GAPTIH om— — ) (11
ks I 15 00¢ s I 15 00 s I 15 00
GAPDH  S——— ()] GAPDH S——— () GAPDH — ()]
0.6 O LY group E 157 O LY group § 157 O LV group
| s group E | s group E | s group
04+ z 1of = 1of
@ 4 4
E E .
02} 05k o ® g05k 4 ®
2 T r 2
ul B N1 W1 Il B
[ — L = 0 =R - - L

TTF1 KIS51 TTF1

KIS51 TTF1 KIS51

Note: A—C. mRNA levels of Tt/1 (A), Kiss1 (B) and GnRH (C) in the ARC detected by qPCR (n=6). D—F. Protein levels of TTF1 and KISS1 in the ARC detected by Western
blotting at 25-day (D), 35-day (E) and 42-day (F) stages (n=3). © P=0.000, * P=0.001, * P=0.024, © P=0.046, © P=0.032, © P=0.011, ® P=0.029, ® P=0.044, compared with

NC group.
5 ARC HiF 5t LV-TTF1-shRNA3 53¢ Kiss1 1 GnRH FRiZHIZMH

Fig 5 Effect of intra-ARC LV-TTF1-shRNA3 administration on the expressions of Kiss/ and GnRH

401
- T
E -
‘s I0F = =
=
E 0p
@
"5 10k
5l
-

0
LY group  NC group

Note: “ P=0.000, compared with NC group.

6 ARC Mi4t LV-TTF1-shRNA3 E3i i KR EFHE BTN (1=7)
Fig 6 Effect of intra-ARC LV-TTF1-shRNA3 administration on female rat puberty (n=7)

2001 4, Lee % " WF & B, rpAK bk ik B 3 25 fi 45
T FE e AR SR BT R R 2R e TTF1 ik &3 m, Jeni,
Kimura 2 ' 5 % B, #EHE Tofl FE R 2 1% 2228 /N T |
Jiva R A A S A e B A, 5 = I = Ok A A
iz 5 R%. A EEMN S 20, T ekt Tl
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