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ABSTRACT Objective: Investigating the effect of lentivirus-mediated shRNA knock-down serine/arginine-rich splicing factor 1
(Srsfl) gene on gonadotropin-releasing hormone (GnRH), Kissl in the GT1-7 cell lines. Methods: In this experiment, control, negative
control, and shRNA interference groups were designed. Stable cell clones were established by transfecting the lentivirus into the GT1-7
cells. Real-time PCR and Western blot were performed to detect the changes of the mRNA and protein levels of Srsfl. Meanwhile, the
mRNA expression levels of GnRH and Kiss1 were also determined. Results: Lentiviral with Srsfl-shRNA was successfully infected into
the GT1-7 cells. Compared tocontrol and negative control groups, the mRNA expression level of Srsfl was reduced by 45% (P<0.001) in
shRNA interference group andthe protein expression level was also decreased by 42% (P<0.05). In stable cell clones, GnRH and Kiss1
genes were also significantly reduced in mRNA levels (P<0.01). Conclusion: The stable cell clones were established successfully. It is
confirmed that the mRNA expression levels of GnRH and Kiss1 decreased in GT1-7 cell lines with the Srsfl knockdown.
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shRNA , 454 GT1-7 40T Az E R ik Srsfl Ay GT1-7 4
ok o I FHSERT 92 B PCR £ AR MR FHkh GnRH Kissl
Hy R E I

1 AR5 07

1.1
GT1-7 40l R A AR E, a4 g 5 35 E Gibeo

2] PBS ZEm I H e st R R R AT BR A R L R
Bi %4k DMEM Iy [ 5¢ [ Hyclone 24 w] BRI R G SRR #L |
SanPrep #13 PCR =2l fbili & A FilgA: TAEY TRA
PR 2> W) \DHS« JS2 25 40 i 1 1 AL 50 RARZE A R W)
RNAiso Plus Vg [ Trakara /A &) . W% 551857 &% Thermo Sci-
entific /@] . SuperReal PreMix SYBR Green I | TIANGEN /¢
] .SF2 44y | Santa cruz 2\ 7] \RIPA lysis buffer 2545 [ 4156
BRI BB RAF . 516 T IR AR A YRR BR A
H) . SERTUEEE R PCR U H Applied Biosystems 4\ 7] ,Nan-
odrop 43GIGEETHIA [ Thermo 2AH], FAYH FHAL2-IE
FIEI 2551

12 Ak

1.2.1 Srsfl-shRNA FHIBRBHMEAIME., ZEMEE R
& ShRNA B — M), G e 1y 2 2551 X0 /MR Srsfl LR
N PEUERA s ShRNA-1 shRNA-2; Jf it — 5 ARAHOCHY B
PEXTHENC, 4138 1. K55 WU R4 oligo 1B JTB MUy Rl MK vty
FXLEE Fr B, 5 A mCherry 98GR 35 3R T R P 1) A
pLKD-CMV-R&PR-U6-shRNA [ifi )% 4%, %1k DH5o [&Z 75
S, TP 7% PCR ik iy B se ke, I T F A

& 1§t R Srsfl EEZIHHY shRNA K A Ry 51

Table 1 Sequences of shRNAs trageting mouse Srsfl and negative control

shRNA
shRNA gene sequences
shRNA-1 Srsfl GCCCAGAAGTCCAAGTTAT
shRNA-2 Srsfl ACAGCAGGAGTCGCAGTTA
NC NC TTCTCCGAACGTGTCACGT
1.2.2 Srsfl-shRNA B HHEMEE  ZHATEYHAR

(EiE) TR R AT dif e, 1980 T ryi20s
# :shRNA-1:4.42E+08 TU/mL;shRNA-2:2.92E+08 TU/mL;
NC.4.46E+08 TU/mL.

1.2.3 Srsfl-shRNA 18552 GT1-7 488 ¥ GT1-7 41
FHREBEE AL, B3 24 FLAR P, 2590 10 TN st B
% ( multiplicity of infection, MOI)1,10.,50 ¥ i 43 5] /& Y&
GTI1-7 4iiffl. F4 10%FBS f) DMEM #5332 37E 37 CHi5346
B3R 72 h, BOG WAEE TR (5O E B MO,

4 GT1-7 Af 53R = A HEFP 3 24 FLARH (4L 10 T3040
ML), 43 50 Sk S22 (Jak e shRNA-1 shRNA-2), {44 % 1R 4 (Ja&
Y NC), 25 A% HRZH (RALBRAY GT1-7 4i). I MOI 2y 50 Ay
MRIRTER YL 96 h J5 , HIEMS H R (3 ng/mL)IFTifize, ZEs
R 15 K, DR AR 6 LA E , PREC T F) 96
AR, ¥ RKIEFIRBER k. IR 4 M#EFT Real-time PCR Al

western blot 4G .

1.2.4 Real-time PCR #] Srsfl GnRH . Kissl # mRNA ik
F A Trizol Z:4HIHEBUE M RNA, i ] Nanodrop 43
FeJE X RNA SE &, B 1 wgRNA £ Dnase I 403 )5, 35
BESERT B e SE R cDNA, FiBE 5 5 1E ot & PCR
YR IEST Real-time PCR, NS LA B-actin I Srsfl (5|4
AN 2, 55K 27 @ B T b, L E D E L
=/

% 2 Real-time PCR 3| #1551
Table 2 Primers used for Real-time PCR

gene sequences(5'—3")
B-actin-F GCATGGGTCAGAAGGATTCC
B-actin-R TGCTCGATGGGGTACTTCAG
Srsfl-F GGA AGC TGG CAG GAC TTA AA
Srsfl-R CGG TAA ACA TCA GCG TAA CAT
GnRH-F CCACTGGCCCGTTCAC
GnRH-R GCTTCCTCTTCAATCAGATTTCC
Kissl-F GGCACCTGGATAAAGTGAAG
Kissl-R GATTCCTTTTCCCAGGCATT

1.2.5 Western blot #:ill Srsfl B B FRIEAKE K duffubdist o
FLAR, A BEIRE] 90% LB I UCHE 4, i RIPA 4% 1 24 it
YR, BOUE B, ] BCA Jrk il 85 vk BE . A load-
ing buffer 99°C & 5-10 min, J 30 pg #1 SDS-PAGE, ¥4 i% )5 , H
5%BSA ] 1 h,iF—4H1(1:1000)4CiI&K ., H_K, ZiREE
BT E AL BFRIC A 4T (1:1000)1 h, TBST e (3% 15
min), HI¥ =K ECL Plus £ 5| 0G 4L F] 1-2 min J5 5 A
Bio-Rad $EZ 4 R4t #4748, R F Image Lab {43
175347, J5 Fl Adobe Hlustrator ZXAFHEFT1ER]
L3 GitEHESEE

SLHG 25 B % GraphPad Prism £ Image Lab 2 {4 #E1740
1434, % F GraphPad Prism #l Adobe Hlustrator {E &, £52H ]
FLECRH = K86, P<0.05 R Giil 25 .

2 R

2.1 GTI1-7 ARa%E BB BRI RIE MOI

-4 18 955 B VR BEF MOT 2 1,10,50 (1) 4 % e GT1-7 4
Jitl, FEYeIa 72 h AESEOE AR N SR 4R mCherry 2 5
B, W L, BiE 1:50 MR EUS 5 2L S 56 g R M
MOI,
2.2 Real-time PCR #&ill] Srsfl BF&Ri%E

Real-time PCR il Srsfl A48k ACF-anE 2 s, 25 (X
HEZH GT1-7 4l Srsfl BN 105 FAEXT BEAH NC AH ELIE
2R (P=0.7072), 52520 shRNA-1 1 shRNA-2 1 SFSR1 [
FIREH L GT1-7 BERAR(P<0.05), H shRNA-1 R
%35 B 45% (P<0.001 ), shRNA-2 14 & 1% 50 % K 32% (P<
0.01). JEEESIHENL ShRNA-1 SR ALIEA T
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Fig.1 Expression of mCherry detected by fluorescence microscope (light

and fluorescence fieldx 100)

2.3 Western blot #:ill Srsfl B{KAY GT1-7 44fsh SRSF1 &R

Q

A B s+
s
@
(=]

NC  GT1-7 shRNA-1 g« 107
—_
(=]
(-actin WE—— — 3
[}

o 0.54
Srsfl . — ;
°

0.0 =

(€]

B B

[ 2 Srsfl-shRNA (25%Hia%E GT1-7 45 Srsfl fyFRiX
Fig. 2 mRNA expression of Srsfl in GT1-7 cells infected with
Srsfl-shRNA lentivirus
Note: Bars are means and vertical bars represent SEM ( *P<0.05, **P<0.

01,***P<0.001)

Western blot 25 54Nl 3 fir7x, 25 A X B4 GT1-7
Srsfl ZR AR FE SHEX ML THE2ZR (P>0.05),
SEH 4] shRNA-1 5 GT1-7 #i Lk Srsfl B A R A BB T
42% (P<0.05) .

2.4 Srsfl FH{EAY GT1-7 4R GnRH,Kissl FIRIE

KR Srsfl A9 GT1-7 4 % B A 34 K GnRH,
Kissl [93i5728 4k, 45 R WE 4 7R o 7€ Srsfl-shRNA 5L 55
ZHH, GnRH Kissl ik A0 L F GT1-7 B 3ERER(P<0.05),
GnRH [&A% 35%(P<0.01),Kiss1 T 46%(P<0.001),

. GT1-7
B shRNA-1
mm NC

N
>
&

B

& 3 18R F Tk GT1-7 A Srsfl EAMKIE

Fig.3 Protein expression of Srsfl in GT1-7cells with lentivirus infection

Note: Bars are means and vertical bars represent SEM( *P<0.05, **P<0.01, ***P<0.001 ).

Figure in column A is western blot results of NC and GT1-7 and shRNA, figure in column B show relative level of protein.

3 Pt

Stsfl A B RAN B T, 255 mRNA RIZL0R i 5 42 , 76
mRNA R 7 i th 4% B AR, (e A T LS RNA R4
L2 R % SR, i AT L5 TAP/NXF 2 {AAR 51 F 3
B A28 mRNA HEFT R0 109, 9 FL7E A5 R P
FEREAR , 7T LABLIE 2578 R 3RGEH 104 09, e 405 b
AT LB 8 6] B2 1 R mTORC 42 4 VA M 4 P oK 33438 Bl 119,
Srsfl 73T RRM2 £5K948 15 SUMO E3 3% 3 PIAST A 1
FH V52 P92 2409, BRILZ A1, Stsfl i & i 3L 6 i

S VIR NS A WIS SRR Srsfl (1 b 3 23 4L 0 )i 2T 24 40 it
B AR S FE A ATTA P T, DT 200 A B R A 1
SHREJT R TP, 7450 B (CRO) 4 b, K AR g i
RNA metastasis associated lung adenocarcinoma transcript 1
(MALAT1) figf% {2 i#f SRPK1 fi {k SRSF1 B2 1k, &3
AKAP-9(A-kinase anchor protein 9)F ik |, #4555 CRC 40}
P0G RZERELRLRIRE 1Y, R —BEFITE & 5 AH G A L A [R]
I 2 PR A DG L PR, Kiss 1 BE R st T A3 T3/ 2298 200 M 10 7
FERETIM, AURBIFE R THRZR GT1-7 h Srsfl X & F AR KA
PRS2, 76 GT1-7 40 A8 2 /-5 shRNA 15 1 ik
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Fig.4 Change of GnRH and Kiss] mRNA expression in GT1-7 cells with
Srsfl knockdown
Note: Bars are means and vertical bars represent SEM

(*P<0.05,**P<0.01 ,***P<0.001 )

Srsfl, IRl & B AL R ik &, RNA T (RNAi)A]
PIBIE B bR A EE DR, )12 B0 TR D AR AT .
PR, — FRGNHEAR ML 0GR T R 1L 3 1 RNAL PERE, 6]
wn, #i%E %K RNA (shRNA) & A P44 A9 microRNA
(shRNAmiRs), i Tet P45 B 357 7] 25 0 0 2 R R0,
il MR R 2R, T ShRNA R B i R e Y 4, JF 5 31
T 32 B9 FE R 20 P EA TP A BE R RRBR Y. AR S B8 ) e 26
() shRNA , sLINRL T GT1-7 41, 3l Srsfl () shRNA
A BIL L rp FFEE X AN PN Y Stsfl BEFT R

16 GT1-7 40 i b A Srsfl 23 41 41 Mk & & 40 06 2
GnRH Kissl 335, X2 — MR EEAYEER, B sy H
F Srsfl B S5PEA FHRIENKRR T —lL. GnRH £l T
-5 GnRH #1225 70458 341, GnRH S R AR R A
JA By SSRI 2 . Kisspeptin & Kiss1 3 P 45 it (4 41 22 P9 43
MRS, T HHEAEH T T il GnRH #1258, {2 i#F GnRH 43
W, BE HPG %, R sh A B S, BAREARRME T ER T
Srsfl 20 1 GT1-7 4fiffivh GnRH Kissl FERI i3RIk, HIHH
B FHLRIE SRR AR . A IS Srsfl ] LI TG 22545
AL H S (MAPK) , 5 B R 16 AL 85 3 (AMPKO) ]
S AR GT1-7 4 , AMPK 38 i 4332 1 i (5 5 IR 3 0%
JIA520 GnRH 73 P, Kisspeptin BEGZ I MAPK-AKT {5
5,5 ERK {5 5766 - 25 GnRH mRNA 3529, 3 T B
Srsfl PN L FAOCEER 4 FHLH, EFEMIR 2 Tk
el JEZEn LIAE SRSF1 IR 4 ikk 1T RNA-seq, $25
SRSF1 #1558 6, [RIA 3647 RNA e L0i3eily
F7E GT1-7 i+ SRSF1 FlLs mRNA A EAEH, 454 3¢
R P ) 152 B S SOUE , R AT P 4 F AL

AR LB AR K 5 Srsfl A9 GT1-7 41 g o %] GnRH,
Kiss1 FE[H bk i k2, ik 38 T Srsfl MM A& Z A 5 b
&R, {HTE GT1-7 v Srsfl PRHRE R RA R E] 50%, A g
7 Srsfl E— M HEZAFEH, A0SR AR RE LR Y
LA PR BET . A HEE AR/ BURNFS I BeoRF R b 2 3
bR Srsfl, 215 R ARBOEN, fEARMTUEIR IR & B 0FIT T &
BH, Srsfl 3 32k 15 20 2R SE A A T AR B 1 SO T R
FIRIZ MBS & F 2, Wi HL 24 Srsfl 1 ik iy, 2 5m 40

HOEFE (278 SR AT T-RE ), DR MR A A . I T
A Srsfl X F s b FBARAINIE , AR P20 N
Srsfl JEPAYFIE . Srsfl A —A> [ BRI RT, 4 i
Srsfl e REHL i A, 235 kL SrsfImRNA 7= A 6 2 A1
R A, T 7E Srsfl ¥ BEALARIN 227 F B mRNA 5% 5
Bk, Srsfl i Al LAFT miR-7 AHEAE FHIE B — A 0 S 15 30 %
Srsfl GEAEAE Ml B IH 7454 pri-miRNA £ miR-7 f{) Drosha
DI, S4nirh B ElE 209 miR-7 i, miR-7 23 5 Srsfl (1)
3'UTR #EF ] mRNA BRI BRI e /E GT1-7 40
Jr Srsfl BRI ShRNA Befi, tL x4 fRF1E— 2 i) KF-

L b TR ARSI R T R R T RS AR R A Srsfl (Y 40 i

B, IR BUAE GT1-7 4R P AR Srsfl 24l P F AHOCHE D

GnRH \Kissl #3215 ) i@ A SRSF1 S E A & ARG HE A

[T B SR AT Sl
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