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ABSTRACT Objective: In this paper, we analyzed the expression profiles and alternative splicing events of GT1-7 cells with knock-
down of Srsfl (knock down, KD) and wild type GT1-7 cells (wide type, WT) by RNA-seq technology, to research the effect of the Srsfl
knockdown on gene expression profiles in GT1-7 cells. Methods: RNA was extracted from GT1-7 cells with knockdown of Srsfl (knock
down, KD) and wild type GT1-7 cells (wide type, WT) saved in the laboratory for RNA-seq program. Differentially expressed genes were
analyzde after processing RNA-seq raw data by bioinformatics methods. Changes in alternative splicing events of two cells were analyzed
by rMATS software to identify downstream key genes regulated by Srsfl. Results: The results showed that there were significant differ-
ences in the expression level of 875 genes. The KEGG pathway analysis of these differentially expressed genes revealed that several
known sexual development related pathways including y-aminobutyric acid synaptic signaling pathway, PI3K-Akt signaling pathway,
MAPK signaling pathway were all affected. In addition, the P53 signaling pathway was also affected by the knockdown of Srsfl. Analy-
sis of alternative splicing events using rMATS software revealed 839 alternative splicing events involving 719 genes. The KEGG path-
way analysis of these genes revealed that MAPK signaling pathways associated with sexual development were affected. Conclusion: The
expression profiles of GT1-7 cells and Srsfl knockdown GT1-7 cells were successfully detected by means of RNA-seq techonology. By
using bioinformatics methods to analyze gene expression differences and alternative splicing events, it was demonstrated that Srsfl is in-
volved in PI3K-Akt signaling pathway, MAPK signaling pathway and ~y-amino Butyric acid signaling pathway and p53 signaling path-
way, and these signaling pathways suggest that Srsfl may affect the expression of sexual development-related genes more by non-alterna-
tive splicing, rather than alternative splicing, thus our results provide a theoretical basis for deepening study on sexual development.
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FERPE R EEAEA P, RRM2 455 & & GA 15
“F-1# 5% (Exonic splicing enhancers, ESEs ) [ 41 , 31 H g% i 4%
SRSF1 #UL K B Rl AR B 3201 RS S5 A8 OBl AR AR Ak
PesE T Srsfl ZEAHAL ) 43R, T ELAE Srsfl 2R Az Ak
R b R R EEAE Y, Srsfl GERSIRTE A B 328 LI 4EREAE 4R
TR, DA IR fh . H BB MR A T e B B A A
T I BT A AR T B R B B IR ek .

AIAF B & mRNA J RS AR F R84 == 3 i
Fa A AR HBBE N T AR FE IR FRaB 0 5 R B, [t J2 7 AR
EAREZAMENERZ -1, HRiTE£&Z W T 25 mRNA 1yn]
AR EIE A, FEATHG SR FBhER AT AR 3' 5 5 B A
JRANBTF RN S TR o X138 R 2 b (% 7] 22 By B2 T 3
TERZAH RS R DL S5 (RNA-Seq ) B il Une
fif 4 ML b %5 SRSF1 PR #E A AT AR By e s, @t oh il 3%
S 85 G155k, %E T SRSFI AR PRRC2C #£
fiEE A B 22 7 2208 IR R BT PRRC2C AY—A 3 B Je4A 1,
RNA-Seq J&3i JUAF e JR IV ) — sl S I B A, B8 A el
PRARBEES I 5 SEAR, 4307 5 I B I, bkt 2 i A T
RSB R SE o BIANYT T Fkbp51 JEPRABR A4/ BRUITE
B SR ST T AR BYHE ST IE M8 A 1Y RNA-Seq HiAR, idad
TopHat Xl JF 45 RT3, BRAEME1S 822 J Rk FE N DL I
7R A BT AR BT, BARIERIN R R LUK RNA-Seq HAR
FEDF SR B R T AR B e B AR R S v {5 B (H2 P AR
IRENE 73 A W IER , WSS G PCR SEI 96 E & PCR a & —
AR 3 AR X 53 B 45 FEA T 1 — 25 B B E

GT1-7 4 M2 i i i B PR B R 73 25 /N BT e il GnRH.
ZoTAR RN, ReAE LA R | e R A Mk T R i GnRH, 1,
AR R B AH DAL Y BAR B R ARSI, AR SOR S 56
A (1Y) Srsfl JERF IR GT1-7 4ii i (SRSF1-KD ) 1%
A1 GT1-7 443 55 #li £ RNA, fif RNA-seq 4 5347, K
tMATS #4100 A PRR AN Y ] AR 85 e i ARk, B
Srsfl JHFER) T IEEEIEI, Mt SRSF1 PR & B HHIEHL
Tl R SR SRR 9 5 1] o

1 AR5 07

1.1 KIeH R SEE

Srsfl J X 3k fAIK Y GT1-7 4ilifs (SRSF1-KD ) 1 4= 71
GT1-7 2t A S % AR AT

Jifi A L3 (Gibeo, 2w ) s PBS Z2 i (B 5t LAk AR W M
KA PR F ) ; DMEM (5 4 15 3% 5E (Hyclone, 32 [H ) ; RNAiso
Plus (Trakara); #i%45%i85f] & (Thermo Scientific ) ; SuperReal
PreMix SYBR Green(TIANGEN ); RIPA lysis buffer 4545 [ AH %
WA CEZRAFED; 516 B IR BAR A YRHE A RAFD,
SEF et E 7 PCR U H Applied Biosystems 43 i) .Nanodrop
IIEEEETHIE A Thermo A+

PCR Y. —4AfbfiEIR 555748 BBIS ! (Thermo, 3£[H);
NanoDrop i #it 25 4 43 Ot 5t & 71 2000 %! (Thermo , 3% [H ) ;
Real-Time PCR {% 7500 %I(Applied Biosystems Inc. , 3¢ [H); {5 &
H2E AMBE Ix 70 BI(OLYMPUS, HA); &0 5 s v i 850l
(Thermo, 3£ [H),

1.2 Real-time PCR #&ill] Srsfl #1485 E El ) mRNA KiAKkE

AfEFE 1x 1004 /L) 3 BERERD T /S FLAR B 7% L R i
iR WA L, A [ PBS ¥k 3 W5 , 4L A 1 mL Trizol,
FHRANAEE RNA, BU 2 wL 2506 GHEE T Trizol 43 A4 HL
S AIE RNA , fi ] Nanodrop 43 Y668 1% RNA & f o Kl 24
FERNREE , 11 BEAT Bt i T A I EL s e, 4 3B 43S B
7T -S0CHB IR KA, B B T RO s iy o B 1 pg
RNA £33 Dnase I A5, a0 SR G030 4% Sl cDNA,
FiRE 5455 1E 58 ¥6E 5 PCR MLHTHE/T Real-time PCR, 4
KRB FHNE 1. G55 R 2 ¢ @ Bkt A 1504, P<0.05
UBSITE e =L avnli

% 1 Real-time PCR 3| #1575
Table 1 primers used for Real-time PCR

Gene Sequences(5'—3')
B-actin-F GCATGGGTCAGAAGGATTCC
B-actin-R TGCTCGATGGGGTACTTCAG

Srsfl-F GGAAGCTGGCAGGACTTAAA

Srsfl-R CGGTAAACATCAGCGTAACAT
Col4a5-F GTCGATGTGCAGTGTGTGAG
Col4a5-R AGCCAATCCACAGAGAGTCC
Fas-F TCTACTGCGATTCTCCTGGC
Fas-R GGCTCAAGGGTTCCATGTTC
Gnb4-F TGTCCTGCTGCCGATTCTTA
Gnb4-R AAGGTCGTAGTCTGCTGTCC
Mapk13-F GCAACCTGGCTGTGAATGAA
Mapk13-R TAGCCCGTCATCTCAGTGTC
Dusp7-F CTCTCAGTTCTTCCCCGAGG
Dusp7-R GCACCAAGACACCACACTTC

1.3 RNA-seq

He R Srsfl ) GT1-7 40U BRAIEF A= B0 GT1-7 40 ffg i 2
RNA HEFTHE LRI T, B RNA-seq., ASSEI0Z 460 3L A1 H]
AW BARA PR W4T , 1] Tlumina HiSeq2500 -5
1.4 RNA-seq #B 4012

D45 B I A HiE 20 1 0 18, 2R BRI S AR T 38
Ji 8T TopHat YIS A4 751 LEXTRIEERIZ 1, FIH Cufflinks
ZH 2 LT R G SRS | AT SRAS TR, LA S Cuffdiff i fb 1>
SN TR A, R F A =AY E ] RPKM(Fragments
Per Kilobase of Transcript per Million Mapped Reads )i /7% .

15 ERFTFERMERATTHEERSH

BE 2t 3 — LA Es S, BL q<0.01 FT Log2(fold
change)>2 & LR Feik B PR 25 S AR, O BEREARTA]
U W32 Rk R, 40T KEGG i

[ A BT 42 73 BTk TMATS 4035 , 4% I FDR<0.05
LA [IncLevelDifference|2 5%(bRifEiFA 7k, 155225 048
SRR A R 2% S AT AR BYHE BRI, o 2% S T AR B R DR
KEGG ¥t 5 £ 47 1 % 50



- 2616 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.14 JULZ2019

L6 GitEHESEE

45 AR ] GraphPad Prism #F 475100, R
GraphPad Prism #{1 Adobe Illustrator /f & . £%-4H [a] Fb 3% H t- 46
1 BUE 7~ SEM EIME , P<0.05 £RA Giit #2257

2 &R

2.1 Real-time PCR #ill] Srsfl #J mRNA FRix/KE

Real-time PCR # il Srsfl fY & 1k /K S an |l 1 ff /i,
SRSF1-KD #fififirh Srsfl B A Fik i AHx B A= A GT1-7 (13Kik
T B F AR 40.2%(P<0.01),

1.5
- B GT1-7

S BB SRSF1-KD
[73
8 1.0-
s
x
)
[
2 0.5
Kl
[]
'3

0.0-

;. P<0.01
& 1 GTI1-7 #1 SRSF1-KD #fpar Srsfl mRNA ik
Fig.1 mRNA expression of Srsfl in GT1-7 cells and SRSF1-KD cells

Note: Bars are means and vertical bars represent SEM( **: p<0.01).

22 ERFRIFEERSH

Wi % GT1-7 ZHffdF1 Srsfl-KD 4 i #:4T RNA-seq 247,
LA 10354 IR, FATHIE T 875 D RA BE 2 RIKN
SEP, Horp 523 ANJER AL 352 AN SRR R R AR )
JEPH Uaca Kenk2 ,Dbx2 Fl Rassf4, 4351 4 8.5.6.8.6.8 1 6.3
¥ NIRRT R AT Cdh8 | St18.Cd55 Fil Slel6a7, 43 il
T 6.2.6.1.5.8 F11 5.3 £%; HAMKEZHILE MRS ELA
2~3 £,

5 FH KEGG #5414 74 538 i i (] 2) 85 R B,
EM SR 20 MEK T, CASEEEHEICWE KA
PI3K-Akt {5 53 % \MAPK {55 18 ¥ . y- 205 T B2 Ak 5 i il
%o M, P53 i 32 2520 .2 5 PIBK-Akt {55 I (19 L F
PR A AR B AT ColdaS Kdr Pdgfb, 435 T4 3.4
i .3.0 50 1A 2.6 £%5 . 25 MAPK {5 5l 1y B R vh 3Rk
ALK SEF A Fos Pdgfb Fas, 435 R 2.8 f5H1_L i 2.6
f5.2.0 5. 25 y- @I TREER ML h A A bR
FIFERF Gabrgl ,Adcy8 .Gnb4, 435I N1 3.6 i L3 3.1 f% 0
2.2 %, Ji4h, P53 @ EK1Z 5] SRSF1 @Ry s2 e, L3Rk it
A KRN A Steap3 [Fas, 4351 Fif 5.1 4%.2.0 £, KA
Pdgfb [F]if2: 5 PI3K-Akt {5538 B 1 MAPK {55 %, £
Fas [flH}5: 5 MAPK {558 B A1 P53 36, i H W4~k s
IR BEER
2.3 Real-time PCR B&iF RNA-Seq 58

Rl B 36 8 57 42 3] PI3K-Akt {553 B F1 MAPK {5553 #%
=S T - Col4a5 Fas Gnb4 Mapkl13 F1 Dusp7, X}
RNA-Seq Z5RIATHE . X 5 A IEH AP FP AN h 35 500e %
ik, HEA WA B &M (E 3A), Real-time PCR £l i
IRIX 5 ANHED AR S RNA-Seq 452 — 1 (151 3B).

Canonical Signaling Pathway
e e

-Log1o(p value)
mmu01100:! lic pathways
mmu05200:Pathways in cancer
mmu05202:Transcriptional misregulation in cancer
mmu05032:Morphine addiction
mmu05205:Proteoglycans in cancer
mmu04510:Focal adhesion
mmu04151:PI3K-Akt signaling pathway

mmu04115:p53 siﬁna\ing pathway
mmu04024:cAMP signaling pathway

mmu00062:Fatty acid elongation

mmu00480 i metabolism
mmu04512:ECM-receptor interaction
mmu04514:Cell adhesion molecules (CAM ) 15—
mmu01040:Biosynthesis of unsaturated fatty acids — EEE— ———
mmu04913:Ovarian
mmu04611:Platelet activation e ———
mmu04010:MAPK signaling pathway 1 ———
mmu04670:Leukocyte transendothelial migration
mmu04540:Gap junction

mmu04727:GABAergic synapse

roidogenesis

0 05 1 15 2 25 3

B 2 BEERRIEERFMN KEGG BEBED . NLIRRARNBTHEREZE
A, A FRRE P {E(P<0.05,5% FDR)
Fig.2 The significant signaling pathways of the differentially expressed
genes. The vertical axis is the pathway category and the horizontal axis is

the P-value(P<0.05, 5%FDR).

GT1-7
4 @ SRSF1-KD

ratio of the reads number

Colda5 Fas

B 5- Tk

Gnb4 Mapk13 Dusp7

GT1-7
4 @B SRSF1-KD

KRk kK

Relative expression
*
-

Colda5 Fas

Gnb4 Mapk13 Dusp7
&l 3A RNA-Seq FrzE FE FHY reads #LL{E
Fig.3A The ratio of the reads of differentially expressed genes in
RNA-Seq
[ 3B Real-time PCR Wi 2= HEF#IFRIL
Fig.3B The expression of differentially expressed genes was validated by
Real-time PCR(***:P<0.001)

24 ZRATEHERERSN

il BSR4 tMATS b RNA-seq $idfs , 75 51 4
REAR ) AFAE 1035 22 S i) T AR Y PR 3 839 A kA W 3 25 5
AR BRI BRI T19 A, 4 R ZBORE N &2 E AP T BRER SR AL
AT AR SR 2), WRTA 3 22 S ] AR BT HE R R 1 T KEGGHl
EAHT(E 4), 85 R BRI E AT 12 ME55Ees, b ey
PR HAOCHY I R AT MAPK (5 SHd ik, It 14 DAL W 4L 3
EE R, b 13 ASBEPE R AR Y T AR B P 2R A Bk
BR(SE), 1 ANHEDR & Az (] 28 BT (R A ] A5 3 B30 o

3 3
GnRH # 25tk Bt GnRH I Z 2 Ve R B R shbr s
FH4,GT1-7 40MIFE S GnRH #ZTT A B IR AN By, 29T
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Table 2 Significant alternative splicing events and significantly different genes which induced by Srsfl knock down

The number of significantly The number of significantly

Alternative Splicing events
different events different genes
Skipped exon(SE) -/;;- 648 538
Alternative 3' splice site(A3ss) -/\\/- 48 45
Alternative 3' splice site(A3ss) -\/>- 45 45
Mutually exclusive exons(MXE) -/;//E- 38 33
Retained intron(RI) P —— 60 58

Canonical Signaling Pathway
-log(p value)
mmu04144:Endocytosis
mmu05100: ial invasion of epithelial
mmu04721:Synaptic vesicle cycle
mmu05032:Morphine addiction
mmu04070:Phosphatidylinositol signali
mmu04261:Adrenergic signaling in...
mmu00020:Citrate cycle (TCA cycle)
mmu01130:Biosynthesis of antibiotics
mmu04068:FoxO0 signal y
mmu04146:Peroxisome

mmu04010:MAPK signaling pathway

mmu05205:Proteoglycans in cancer

o

05 1 15 2 25 3 35
B 4 BEERAWEHEERE KEGG @S
Fig.4 The significant signaling pathways of the differentially alternative
splicing genes. The vertical axis is the pathway category and the horizontal

axis is the P-value(P<0.05,5%FDR).

PER B FHICHUGIAY RAFA R, ARS8 3 HT I TAE & 30 Srsfl G
R PE % AR C L GnRH (Kiss1 AYF3A , 1 UK B2 1
Srsfl 5M & BHHCEERB Rk, XL B VLA XIS
M EZE MR, EZRTARE T, B4 & I SR 8 A KRR
Srsf4 gt it i] AR By AP AL R Ik, SFTTSE e PI3K-Akt
{55 18 S ORAR 5 A JR U Srsf3 BB @ 1 AT p53 18 AT
L M A MR, 5206, ARG R sisfl i
H Rl RE @ L R B R ) AT AR 35 12, 2 54N 25 50l
SRR

Srsf1-KD 4iififd fIEFAE % GT1-7 4HffL i RNA-Seq kil 45 5
SRR AR 325 R ARSI Y KEGG fUIghil i . 3%
B 43 PIBK-Akt {55 1 MAPK {5538 % . y- 2008 TR RER
{55, I B 5@ O A iES S5 A F T
PI3K-Akt i fii mTOR BEFRALIFHE , [RIETXT mTOR Y4
I AT E] W p70S6 WG (RS54 S M| 4E-BPI1,
VR AL FR SR AN A K AR B ERR 1 . mTORC B
i Kiss] JE[NFRiE MR #EPE R & i, ERATZATH
SR A GT1-7 4N AIC Srsfl J5, 513 GnRH il Kiss] %
TR KT 35 0 S A, U T PIBK-AKt 38 XM & B 5
WIEEZAE . I6Ah, Srsfl il i BRI PP2A KA i Bk
L, PP2A 1] LI 4E-BP FIR T R 16 {2 1 B (AMPK,,
mTORC1 fy_Eyilail )=, AMPK & —Fh4ii i ) &% , h
RERLELZ 00 , 2 S A2 B R AR AR T, 7 GT1-7 4
Jrp, E4UER AMPK BEA%IE 1T 32 LU 5 I 35 R 5
GnRH( gonadotropin-releasing hormone ) 43340, i FL3h #) 40 i
At 22 28 [ T AL AR T (MAPK ) 3 1 I8 Rl 182 A6 s 7% G

UG 43 AR R, MAPK. 5 {3 28 200 A 3800 i s R 1, )
BT LI AR S i b & B, 25 GnRH IS0 MR
VAR WEEF GnRHR [R5 s f 45, JRATH o b Bt v fnd
LM 17 ARk E R W EE LR B 4 2] MAPK 38 %, i 5
AR By 22 S L R AR B B, UEEH Srsfl 4B ] AR 5y
FER VR FIRHZ R BB R o y- 25 T R (GABA )& — i
FAX 2 R G A A 28 T B A R IR
RUGEIEZARFMAAIZ R, B hndh S0 ] o F i i sl
BAEETIIRR . GABA SZARMELT , RS- PI3K-Akt {554
e AR AN T R IEM YR 7E GnRH #1401
GT1-7 i &+, GABA F H: 32 i i B 3k (Rl Jr =X 7
GnRH 432, 4 GT1-7 4HjfiRf 55, GABAA Z K& 2351
A2 GnRH 435 HHE TN, i AE i1 /)N BUAS) AR P9 S 56 v . % B GA-
BA it GABAA A, TEHEBUHINT LH # ik b= or i &
M RIVE Y, ZEFATHY Srsfl-KD i, GABAA 2K 3L [H
Gabrgl Gabral 3% 4 W3 T, 52 #% , GABAB Z{A %K
Gabbrl ,Gabbr2 U & A: 2 bl X F AR (AL TE—E R b
BT RATZ RATEEE 40 GnRH Fik FRARAI NS

BR TR B AR o iE i, PR 22 S SR R A e AR 3 T
SR OC 38 1, X 57N S5 9 S IR 2 A BRI g2 3
SRSF1 WYk S8 MG —3, M 5, IF 2 M & T R AR
SJRE R R YD I R, N KISST REAE X FE Loy 4 i ¥
MR HEATIR P, X Dickkopf 4 it 33k 1) [ i i 20 M #E AT
RNA-Seq 73 #7/5 , %5 T MAPK 5 515 ik etk 05 55
FigE™, Fikas I EERWE B DB T p53 (558
%, FE A ST & I p53 K AYIE 5 SRSFL MG, p53 i@ i
A B A / 7 A T R iF DNA (B E MER. #
TEH AR, p53 BEASTE T MDM2(E3 12 3 1) = K3k , i
i MDM2 4256 p53, Wk L4 s 2k, TR s 6 5 150
TIPSR pS3 B KPR, UM R — R R E 4l
T SRV AR B ) Fh AE R AT AR AN A PR A 34 58 e T W22 3
AR, DR M B A AR TR T U2 D R R I R B e . 7
A T NTFAT BRI S 2 A Y RNA F 404 )5 , )
2R R AN 2 T AR IR 1 35 & % RBP (RNA binding
protein) LR, JiH 2 5 mRNA BYEEAHIC 1) AF Py ad e v ) 3232
VAT RT, RS T A i 28 Ry S I ik — 28
W5E)E , RILT 8 A E B BT EE 171 RBP, Ho @46 T Srsf 1
1 Srsf 7 X PG~ SR 1P, AHXT I, ZE AR L EF e 4,
Srsfl eSS 58URILN G| £ E# (oncogene-induced senes-
cence,OIS) [ 4L b 9 2E W38 B P9, B Srsfl i R ik 5| &
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Srsfl-Rpl5-MDM2 &8 AAKRTE A, 1 4] MDM2(E3 7 % 14 12 i)
L indl & A ps3 MEsA, THBR ps3 i MDM2 KPR A
TR KA, A2 30E p53 (RRUE , DA ITT AR AN M 3 , I B 2 3
JEILA S (OIS, R 45 5 7R Srsfl & A7E p53 4RHi
TR - 1o G p A A E

AR B 1 2 S R D 4 A ) 43 B b S0 R B R OGY
HAMAPK {55181, EHHESE MAPK 3 B H () MKNK2 32
| Srsfl ff ] A8 By e )R F5 , Srsfl 1 45 530 Mnk2a B ;A 3%
KR, I Mnk2b BYEAARNIELTE elF4E R4 1) MAPK 5
S S, TS A T AR B A A K B e A U B T LA
TRTE R RE AN ARAL YT AR 25 LR, Belt S5 Z2 9 {8 ] RNA-Seq
BARX AT AR By Bz HEA TS, AN SRSFI 77 e o Je 4t A v
FeakBan, @it RNA-Seq 4 ik 3 %5 1 e Bom 4 rh &2
F| SRSF1 Ji# iy nl A By e g4, #6417 Motif 4314677 SRSF1
Xof ] AE BB (A E AR R YT, UESE SRSF 2 k41 M ke 5 A7
T AR B e B BHGT P ROE An rh & BL T SRSF1 #y/KF- 7t
755, T SRSF1 1 i (R4 98 240 B x5 S 50k , ) RNA-Seq 43
MriE B T SRSF1 J 15 41 3¢ A9 5 42 55 14, 4% )& PTPMTI
(PTEN FELORLIRBERR A ) (4 5 4% , {2 AMPK (82 1L, AT
755 DNA WU W4 DL feli i 40 B o) 4 ST ABUEREY, 8 IR A ot
R IZ TN 22 5 3Rk 40T, I e R RE oA el
ARG R IE A SR AN 22 . I T R4 n) i, E
GHRTHNDFERS R o AT TSRS AR nT AR 3y e
R LB S o (™ 5 i T 72 B 422 (14 25 ) b B 1 LR 9
2 2[RI AT RNA-Seq AR I 2205 5 K, X B 3K A5
L8 SR L & R, RNA-Seq 78 & BILAE H HRET T B A48 n AR 05 1%
B} BAT P A, TG TR 7 o 0 X3, A 2 B e ) — 3
XRISN R R T DIE RSO b RNA-Seq 1y 1]
PR 2, IR v AR By i i, BURAHIFSE (1 45 SR
SRR P2 IR S Rk 25 R A B A 22 AR £, (B4R
W E RN RAZERE R, XPGES Srsfl JAA ALK F K
Ty A ZREAT O BIRR T T AR B B2 (1 7 RIS, B S 5T
AT mRNA 5745 (NMD)™ VR HE R P iF mRNA (1
2 B LIRS R SREERA T I A Rk PR R e 4G

4 g5k

AHETEH ] RNA-Seq £, sk T GT1-7 4 A
Srsfl JE PR AT GT1-7 4Rk, i o fE N ik 2= 5
DA ATAR B S, AR T Srsfl XF T PI3K-Akt {75 53 ¢
MAPK {5538 i \y- 2205 T R AE 28 fil (5 5 8 % . pS3 3 i 1) ]
AR, JF HakSef5 S il A FAT Srsfl n] g B £ il ad 4
AR BT AL M R AR R Rk, TR AT AR BT 4y
X, GEEEIRA N R BRI A T IR
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