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WE  JAZAEME G (small nuclear ribonucleoprotein polypeptide A, SNRPA1) 45 mRNA A=
T3 3K (splicesome) #9285, 5 % AP AP 69 L £ K, AL LI I8 R A R A2 64 5T AL 5 T
. ZAT AR B G H&:ﬁ FSNRPA IR JE T ta o fz 5@ sh KA KR ey R idah &, AR E
AN K AR T TS, FHRLERD T, HafRBasark, SNRPAIE R 3086 691k &k 40
R min e AR LB R E A, KRB SR AT, SNRPAL)EUKF B 462N K B 69 F A T
B, 2624 2 B ¢ &3k B, qQRT-PCRO M7 & B, FSTLI. FGF2. JAK2. WNTS5SA#=PPMIAX R % ik
¥ A B EK, 7 Western blotsy#7 3t — #3E 2FSTL1. JAK2. WNTSAZ & i &k 6h T, vA L4
R 4, SNPRAINE AV IR, +T figid 1845 % A 2K B 49 KA BAZ 5 @ 33 T 2m O AT % 09 & A Fo
KR HATIEE.
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Regulation Mechanism of SNRPA1 on the Tumorigenicity of

Hepatocellular Carcinoma

FENG Jing"?, WANG Junping’, CHAI Baofeng'*

(Mnstitute of Loess Plateau, Shanxi University, Taiyuan 030006, China; *Department of Gastroenterology,
Affiliated People’s Hospital of Shanxi Medical University; Shanxi Institute of Gastroenterology, Taiyuan 030012, China)

Abstract SNRPAT1 (small nuclear ribonucleoprotein A) is involved in assembly of mRNA-processed
splicesome and associated with tumorigenesis of many tumors. However, it’s function in the molecular mecha-
nism for tumorigenicity of HCC (hepatocellular carcinoma) remains unclear. In this study, gene chip technol-
ogy was used to explore the expression dynamics of key genes in HCC cell signaling pathway after SNRPA 1
knockdown, and its molecular mechanism for regulating the development of HCC in nude mice. The results of
optical in vivo imaging showed that the growth of SNRP41 deleted HCC in nude mice was significantly inhibited
compared with the control group. Gene chip analysis showed that knockdown of SNRPA led to 462 genes down-
regulation and 262 genes up-regulation. qRT-PCR analysis showed that the expression of FSTLI, FGF2, JAK?2,
WNT5A and PPM1A4 were all decreased, while Western blot analysis further confirmed that the expression of
FSTLI1, JAK2, WNTS5A were down-regulated. The above results show that SNPRAI, as a pro-oncogene, may be
involved in the tumorigenicity and development of hepatocellular carcinoma through regulating multiple genes
and signal pathways.
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JH PR R A BR AR /N K e, 12 S DU R BB A,
HEZUBHEZ ., EEREMWEED, KRR
S, FETRAAEE . s O O R 3 )
JRE ) R, 11 G R0 26 DA AR U S AR e P B X fe ™ i
FERRT FREFNE AR, BUEAR, TS
BT PR R AT L CNER . JH 2 R
T (R AR R SRR BN B %, W A 2 E 5 i 3l
B, WZe M Wnt{5 5@ B0 %K Fkapa B(nuclear
factor-kB, NF-kB){5 5 il #%“ L 2 PTEN-PI3K/AKT

55 gl I dE 4 i 2, AKT-mTOR/E 5 il
FRAE I R AR R R R R A E A A R
DRI, WF 900X 645 5 3 A 1 I R 2B R e i FE R
VPRSI, A B TERN T I R AR R 231 B .

SNRPA1(U2 small nuclear ribonucleoprotein A)
Z 5 7 91 A% W BT ARmRNA DN Lok 72 Aoks 5 14 85
PR (splicesome) ) 2H 2 . 3R BRI 4 #5102, I 4R
Z IR, B R SIRE R R K. fER D
R fieh Je 400 o) e R () BT A R, BY 4 A G B AH DG BT 1
) RAZ LR IE 7, W AEFEUSIE R B Rl
M 243X L8 00 0 BY 422 AH 5C 2L PR B 45 U2 /N RN A
% B[R 7 1(U2 small nuclear RNA auxiliary factor
1, U2AFD)7, K &R/ 4 B R F & B9 $: K] T (serine/
arginine-rich splicing factor, SRSF)®. 8Y1J] [ -F3BiL
FE1(subunit 1 of splicing factor 3b, SF3BI), 5 EHE
£ [ (transmembrane glycoprotein). CD44"0, [fi &
N B7 21 B 2E K [K] 7 (vascular endothelial growth factor,
VEGF)'"%:, SNRPA1£U2 snRNPsf—AN b, 5%
T T R b8 1) R A2 R R B VA5G . SNRPAIAE 22 7
S TR R IA, WIAE 25 L g v n) a4 s N T
JULEE-3- 3818 715 37 2 (phosphoinositide-3-kinase regu-
latory subunit 1, PIK3RI). VEGFC. MKI67(marker
of proliferation Ki-67). Ji # 85 F 48 M I B (cyclin-
dependent kinases, CDK )% & K] [ 2 3 {1 i3 i 98 41
LI HE Y . SNRPA I I8 3 1 15 #0242 K [K] 7 (nerve
growth factor, NGF)Z A {2 i3t 15 i b Jed 248 fitw A K02
AT T S AL I I D0 HORBE FUSNRPA 12 5 i
M A R F s R TP IR AE S E R TR R,
e TSI ARG R VG T B AL (R I BRI SR

1 M#RI55EZ%
1.1 HpEIER SI8mE R
N IE 5 BT 40 I LO2 FTHCCZH il 2 BEL-7404(J%

T2 ESigmad A, ARG HRAF T A ), TE510%
[ i 2F 175 (Gibeo) F1% 0 75 %5 =55 % R B TR 1
DEME 77 3 (Invitrogen) 1 55 7% . 40 JRILE37 °C 5%
COL3E IR 4 BE 77, BN BB K0 M gk A7 5 56 . 4%
510 /HLEEA 24400, F £710% FBSHIDMEM
SEA R R AL R FF . I ApGCSIL-GFPZ§ Control-GFP
Y118 955 B HEAT IR Y. pGCSIL-GFPIE 9% 2% 1 T Rt ik
SNRPAIFEIR|, Control-GFPZL 1S5 B {F N Xt . H b
F [K] 7 51 43 5] NshSNRPA1: 5-TAC GTT AGA CCA
GTT TGA T-3' Ml shCtrl: 5'-TTC TCC GAA CGT GTC
ACG T-3'. BRIRE, Y12 h, SR 5 45 0] 5 % 95 3L
JakERRE TR Y72 WG, R BB M U
1.2 qRT-PCRA&MSNRPA1E F BRI E

HW 2 1ok G 1 48 i, FH UG BEPBSEE PR P 563
I, N 10% 06 2 1375 1 56 A RE IR 3 4 b k. 3%
FERNA$E Bt 71 &5 U B 15 52 HUshSNRPA 1 9 26 1%
shCtrIZH 4 Hfd (1) M RNA.  PLENRNAARRAR, 28 =
Tk 7 & (Promega M-MLV)iit B 15 & licDNA%E. LA
cDNA N 15 4, i3k 47 QRT-PCRAS: | % 4. 2 I SNRPA 1
SR % N 2 3 N GAPDHI % 5. $ 1, SNRPALS
GAPDHAE R 4 384 1 1% 51 W0 )% %) 53 9 2H: 5'-TGA
CTT CAA CAG CGA CAC CCA -3'Fl15'-AAA GTT
CCG CAA GTC AGA GTA C-3"; 51405 WM 5'-
CAC CCT GTT GCT GTA GCC AAA-3'F15"-ACC AGC
ACC TGG ATT AAA AGT-3'. PCRJRFLFFNy: 95 °C
5's, 60°C 30 s, FEATA0MGER, 7345 5 A2 I e 2%
FE S AR XS shCtrl L RE S SNRPA 13: R IR % 23 7K
1.3 SEIGzh)

— A BALB/c-nulf 14 #R 20 K, A &=
(18.0+3.6) g, W H A 5 VIR AE B IR A ] ()
YIYF AT IE 591110229567461772F) . B4 52 56 15
a5 N R At B 23 01 2 4tbifE
1.4 BRETREBWERIESNRPAIF FEE K
EppA

B B A 4 77 Luciferase 2 44< f) shSNRPA1 5,
shCtrIZH BEL-740441 i, LA4x108~4H i/ R AE R B A
TS 350 7 T A SR e b, 2 ST AR B R RS AR AR Y,
HI0R o TR Ja W52 R 1% L, I A I bs R RO &
iR K AR (A) S e K TR B IEASR(B), B 1R,
LI EES IR, FErT SR KD, g R =n/6x AxB?.
1.5 /NahEA R AT

AR 48 Jo o S AT i A U, B R AR R
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a5 15 mg/mL D-2¢5 3 (D-Luciferin)i# K, 20 min
Jo S A S A B i SR R 32 Gt 8 BUEA T S
FRE SRR, K B R BTN AN B P i A A AX
(RS = AT A R, . SIS A W E
S SR T 2% 0 B LA 2 R BE, S STURE i
FIRfIASET, B 5 2R BRURE, I3 AR
1.6 EESHSH

PR 7 1 EUSNRPA 1 R il U (Y BEL-7404
Y A, DL B PG REAH B PR R RNA, 3% B B
AW R 2 T HEAT SEDRE R, P<0.05 K% FC(fold
change)>1.5, xR BA G 8 L.
1.7 qRT-PCR&M TR EEFRIL

WIS ISR, hikRIEERREE. &
KR R A FE A, FEATqQRT-PCREGE, il 5 2H 21 i
B 36 4100 3 #F 5% [ 1 (follistatin like protein 1, FSTLI)+
FGF2. JAK2(Janus kinase 2). WNT5A 1 PPMIA
BRI EREESR., Hd, FSTLI. FGF2. JAK2.
WNT5AFIPPMIA) EiE 51 9 15 1 53 9 9 5'-TCA
ACC CAT CTT TCA ACC CTC-3', 5'-GTC TAT CAA
AGG AGT GTG TGC-3', 5-ATC CAC CCA ACC
ATG TCT TCC-3', 5'-TCG ACT ATG GCT ACC GCT
TTG-3', 5-GCA GGT GGC TCT GTA ATG ATT C-3';
N 51945 5 N: 5'-CCC TTC TGA TTC TTT CCG
TCA-3', 5-TGC CCA GTT CGT TTC AGT G-3', 5'-
ATT CCA TGC CGA TAG GC TCTG-3', 5'-CAC TCT
CGT AGG AGC CCT TG-3', 5'-TTC AGG CTC TGG

shCtrl

SNRPAL1

TGA GAC AAG-3'. PCRJx M. 2 J¥ N: 95 °C 5 s,
60 °C 30 s, HEAT40MEIR, T4 IR, LA2 R s
SNRPA 15 PR R U R 5 A S shCel ZH A it 4% 36 R (1 A
Xt RIE K
1.8 #ApaEE A1 EU K Western blot{ M8 <& H
FRIK

1% FH 24 fift 2% b W (Beyotime) 2 fift 41 ff, 0 &
HHE UK, i HIBCA S E € 77 & (Beyotime)..
HU40 ng#k [ B 5 4012% SDS-PAGEHEAT 5 43 15,
¥ #% 2 PVDFJE (3£ EMillipore). 5% g §5 ¥3 7E
Zlm FEPAL h, —hi4 °CHFF L . FSTLI. FGF2,
JAK2., WNT5A. PPMIA. GAPDH¥i 1A il — i 1k
Y56 E Santa Cruze /A 7
1.9 ZHEFAk

K HGraph Pad Prism 722 | i J83 AR R ARk, i 28
] R AH AR I, THE0TE R DA B () BEAT H 3R, %K
P& 2o N B E R R, K Student’s #6560 AT
Y IA) 22 S, P AHL DA AR 56 SR ) B 1) 7 22 A3 M R AT 4
H. PAP<0.05F R ZEFHA G R Lo

5

2 HFR
2.1 1RSI EMMERURSNRPAIFREL

i T 18 R 7 R Y IGSNRPA 1{E BEL-7404 41
Ji R (PRI, shCrlfE ot FEZH, % % B i T Wl %2
GFPZ N, I 40 40 i o Y 3R ik 22 1)k 1 90%, &
AH S5 m H e 200 PR ) 0508 75 5 e (BT 1A) . qRT-

B)
. s
.2
B
100 i EE 1.04
S
B=INS
s
o X
2
< 2 0.5
z 4
a4
g
O

shCtrl SNRPA1

100-um

A IR ARG LR AL PO RIE A, B IR TR AT PIALSNRPAIZRIANG L. **P<0.01, SshCurlifiLt.
A: luciferase expressing efficiency after transfected with lentivirus shSNRPA1 or shCtrl; B: expression of SNRPAI gene after transfected with lentivirus

shSNRPA1 or shCtrl. **P<0.01 vs shCtrl.

El1 A& HBshSNRPAIRYIE TR HHE RAURSNVRPAIEE RiA
Fig.1 Analysis of SNRPAI gene expression in BEL-7404 cells transfected with lentivirus ssSNRPA1
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PCRA M 5 41 410 il H SNRPA 1} W 2 GAPDHZ:
K FmRNAR IS &1 % 7, 45 R TR, 180 5
J& G f5 SNRPA 155 R 21k m g R 2R ik 21 72.9%(n=3,
**P<0.01)(Kl1B). &5 R R W, 1295 FESNRPA L ik
J5VE Be % L 2 [ ILSNR PA 13 IR 7E FFF 96 40 i v 1 36
%,
2.2 BURSNRPAIHNHIMA R IR A <

T B FLSNRPAI B 1, FRATTRH TR B+
PR, 20 R A BRI IE R RL D), Seied fE b o —
Bl PAE T (E2A). AL RR BR L) T B f5 — J i %
Ji ke, EL e A4 AR i I TR] SE KR I R . St e A
SE IR, SNRPAIRK ] T BEL-74044H U i)
H4%H, SNRPA1ZHIEARARAR J B 535 2 25 /N T X 4
(n=10, *P<0.05)(K2BFI1K2C). XFE M, SNRPAIS
A DA 4 L ) 184 5 e 0 B8 DI AE O

A4 J5 ot P ZELRR SRR AT Bh Wi A A A
ECA T LA B AR N 98 615 5 R IR 55« 45 R R,
LjshCtrlZH AH Et, SNRPA L7 vk 2H 4R BR A4 N 26 6 R 1A
B RE R (=10, **P<0.01)(K3FK4). FHIhE
411 M CE A B P ) A K 52 B Y S R

(A)

-

2.3 SNRPAIRURP] gEif T % fhigk 12 V815 AT 40 Al
e LZE %R

AW 5 AR DS B R $R 1 SNRPA1EE R £
JHF 988 e AE R e e F o 36 IR SRk i R A AL . o B
g RN, 5% HRALAH L, 12 B R e Bogn i h
SNRPAIHE: KK R I8 J5, 5550 4HBEL-740441 i
F262H K R IE B, [FIR 4620 H HFRIE R
W, FL A B R AT 4 4T B A2 K Rl 1 (basic fibroblast
growth factor, FGF2)%E | i N & # (P<0.05,
FC>1.5)(E5). A 3¢ i i) 2 22 g 350 s 4
i) I PR B TPA X 28 43 A7 I (1 6), fE 7~ | SNRPA T
BRI R A B R, BHE404 NN, 16
WL . AT DUE Y, AUIKSNRPA W] g i
5 WNT5AF1JAK 2K K AH B AF FH T #0061 40 o 38 58,
NIIE- A I E S E LT3 uE PSS
2.4 RT-PCRIGM T iiFEE mRNARIAK T

N T B UESNRPAITE T 3R A5 B4 7 #r
T £ 25 B e A, FRATTR F QRT-PCR ) BT iX 4
BN EMRNAK P RIERE. /4 R B 7HR,
SNRPA 1T 20 41 i 5 shCrl ZH AR He, 3% 5 1954 H 1

(B) 2000
1800
1600
1 400
1200
1000
800
600
400
200

Tumor volume /mm’®

shCtrl

(C

~—~—

1.57

Tumor weight /g

shSNRPA1

A: SNRPATHE K| 9 5T )& FIBEL-74044H J3 A2 4R B A Y B AR KI5 0, B: 7 ZEL AR B A P SR AR R AR A HIT 286 € 70 AL AR B A0 R0 £ o o 1) 25 5

#*P<0.05, 5shCtrlAH Et o

A: observation of the growth of the BEL-7404 tumor cells in nude mice; B: growth dynamics of the tumor volume in experiment group and control
group; C: statistics analysis of the weight of the tumors in experiment group and control group. **P<0.01 vs shCtrl.
[E2 SNRPAIEFRURAIBEL-7404 B AR R IR EKIER 2
Fig.2 Observation of tumors growth in nude mice injected with BEL-7404 cells
transfected with shASNRPA1 or shCtrl by in vivo imaging
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RRFSTLI. FGF2. JAK2. WNTSAFIEE R #1k &
1 B2 1 1 A(protein phosphatase magnesium-depen-
dent 1A, PPMIA)ZRIEIKF-304 P BEA, RIAFJE
43 AshCtrlZH 1110434 1% (n=3, **P<0.01). 0.347f%
(n=3, **P<0.01). 0.748 f% (n=3, *P<0.05). 0.074
% (n=3, **P<0.01)F10.6471% (n=3, *P<0.05). qRT-
PCRAM T 45 R G HL RIS Fr p fr 45 A A — 8. X
EA] 38 3 AS [ 1R 38 12 FUE 5 T8 2K 2 5 Mg 1) T B
AR &, WnFSTLI W] @ id PI3K-Akt-mTOR{E 5 18 #%
KR T2 JAK 2181 15 FIAK-STATS 5

shCtrl

TE+11 A

A8 JE Ik JR 24 PR PR TR R 3 BE RTAR 28, WINTSAZ
Wt{5 5 18 B o R OGS B L, #0E JE AT gl 2 R
Jih g 1 R AR S o X S TR 1 ) AR AL S IR R AR R
FEE IR
2.5 Western blot#& | ViR E & H FRIA
#t— 5 B ] Western blot# Il 73 H7 FSTL1 .
FGF2. JAK2. WNTS5A f1PPMI1A )55 A i K IE
K. g5 B8 IR, HshCurldl b %, SNRPATF Ik
HIFFSTLL. JAK2 M1 WNTSAM £ ik &% T
(**P<0.01), MFGF2 X PPMIAZK [ Fi /K P E£ & &

cm

shSNRPA
13 i LR A0 AR LR /)N BRURYE P B A5 UL

Fig.3 Observation of the tumors growth in nude mice by in vivo imaging

kK

Total radiant efficiency

6E+11 A
SE+11 A1
4E+11 A
3E+11 A
2E+11
1E+11
0

_ B

shCtrl
**P<0.01.

shSNRPA1

B4 TEERR G S HTSNRPAIE E 33 BEL-7404 B 4RAG7E /)N R A B0 K A0
Fig.4 The effect of SNRPAI gene on the growth of BEL-7404 cells in nude mice by
statistics analysis of the optical in vivo imaging
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shCtrl

|
—
[

[ L}

1.0 -0.5 0 05 1.0 15
shSNRPA1
EFE UL BT R NI (4624Y), FRASRAR R E RS R IR (262,
The abscissa indicates the experimental group, and the ordinate indicates the control group. The plots above the upper green line indicates the down-
regulated genes (462), and the lower ones of the lower green line indicates the up-regulated genes (262).

[El5 SNRPAIRLURHIBEL-7404248R0 734N E R FRIEEFEHIEL <
Fig.5 Scatter plot of 734 differentially expressed genes in SNRPAI knockdown BEL-7404 cells

FESNRPATTR FIBEL-74042 1 it LA g (438 7R 2 R T, 10 AL (a3os R (R 4 i PP ) SRR RN LIS I, TR R (MR B LA o *:
5B SCHR A SC D) RE S8 R R 45 SR — B

Genes marked with green are down-regulated, while genes marked with red are up-regulated in BEL-7404 cells after SARPAI knockdown. The solid

line represents direct interactions, while the dotted line represents indirect interactions. *: the results are consistent with the existing literature or the
functional experiments in this paper.

Ele ZEEMEIIERMLEE

Fig.6 Diagram of genes interaction network
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L5

Protein relative expression

FSTLI  FGF2
#P<(.05, **P<0.01, 5shCtrlfH Lt .

*P<0.05, **P<0.01 vs shCtrl.

JAK2

shCtrl [ ]
shSNRPA1 [

WNT54 PPMIA

E7 qRT-PCR&NFALBEMAME R T REFSTLI. FGF2, JAK2. WNT54, PPMIA mRNAHIZRIE
Fig.7 qRT-PCR analysis of selected genes FSTLI, FGF2, JAK2, WNT54, PPM1A in shSNRPA1 and shCtrl groups

NC KD

FSTL1 wm—

FGF2 | - —
GAPDH | s s

PPMIA s s
- -

—

i

GAPDH

Protein relative expression

JAK2
WNT5A
GAPDH " S

*P<0.05, **P<0.01, HshCtrl#fl [t -
*P<0.05, **P<0.01 vs shCftrl.

FSTL1

shCtrl -
shSNRPAI[ ]

FGF2 JAK2

WNTSA PPMIA

[El8 Western blot> # G 2A AEEAE XA FiF EEFSTL1. FGF2, JAK2. WNTSAFIPPMIAZE A RFRIAKF
Fig.8 Western blot analysis of selected genes FSTL1, FGF2, JAK2, WNT5A, PPM1A in shSNRPA1 and shCtrl groups

To 25 AR A (E18) 6
2.6 5SBETH

PL W25 40 BT T SNRPA 13 [R %6t °F 9t 322 [ (1 1
BAEH, it —2 N SRR NG S E, A
Tt 50 A8 FHTPASR 4 % 22 S 255 D] B ] 428 11800 5% 48 i
AT M. 45 SR B, BEL-740441 Jfd H (11 SN-
RPAIHE R R AIG, 2 3 #0H] 7 iNOSIE 12(~logP=1.36,
Z-core=—2)(F9), A, A HINOSIE i 1l fig /- F
SNRPA 13 R0 e R R R iz

3 iWig

SNRPA1/&—F'U2 snRNP, J& T BT 4 44 5 ik il
A, AT AT AmRNABT 52, R —LyFiE &
B BB 1T e 2 5 iE K, {H X T-SNRPAIAEHCC
T RE RN 2 F b o AT 7 I I 12 0 7 I YL BEL-
740420 L R IRSNRPAL, % ESNRPAI1E T 41 g AT 98
A SVE R o R NS B 45 RN, SNRPA TR BE
B A M ) R (9 2R K, WP IE S T SNRPA TAE g
AR T T P AR . RIS R 43T SR, SNRPAT
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M Positive Z-score Z-score=0 M Negative Z-score

[ |

No activity pattern available —-#-Ratio

Antigen presentation pathway
Triacylglycerol biosynthesis
Protein ubiquitination pathway
Complement system
Phagosome maturation |
Role of JAK family kinases in IL-6-
type cytokine signaling

Gluconeogenesis I
biosynthesis
Tight junction signaling
ILK signaling | &

lymphocytes

Cholesterol biosynthesis I
besmosterol)

24,25-dihydrolanosterol)
Cholesterol biosynthesis III (via
Superpathway of cholesterol

Cholesterol biosynthesis II (via
CTLA4 signaling in cytotoxic T

9 {ERIPARHZHTHIRE EERASNRPAIRR FINOSIE S B E I
Fig.9 Pathway enrichment analyzed using IPA software showed that INOS signaling was

significantly suppressed after SNRPAI knockdown

Uk ) BT e 40 P R A 2624 36 [ a1, 462
FR BT, A FGR23E KR I o W &, W
SNRPATFERI AT LAY b it B PR I 4%, R m] DA% 1 Ui
B, RUMEE M2 ERNSS, Z2PBKER
PIis o Nk — 25 WA L TR i 2 TR A SRR O, i
T RIS F P o 2 T A R B R EAT T qRT-
PCR X Western blot73#1. 45 5 7R~, mifKSNRPA 15
A #HIFSTLI. FGF2, JAK2., WNT5AMPPMIA
£ mRNAK )ik, [H MK FSTLL, JAK2 &
WNTSAEE FARIAIK, i — PR FSTLI. JAK2,
WNTSAT] g /& SNRPAITE HF e K A v R 5 3 B
B R R . E I IPATE 518 B 3 AT HE 7R INOSTE 5
I % A 2 A, $R AR SNRPA T PR 36 3k Al A i
INOSTE =388 1% %5 - 448 o JFF e 19 R A= R T i3 47 1A
P o T LE S P (0 45 BN S8 R B T INOS 1)
T P R anfist AN RN, R, iINOSIE A
IR 1] BE /2 SNRPA L T HHCCHIE Fid % .

FSTLLZ — /N B A £ M AR5 0 345 Th g 1) bl
wH, JBRAMETE AR — R, a2 5T
s BAHLUE R, B4R sE. o1tk A
ToUS e i P AR S Th e . FSTLLRE R
ik 7] 38 1 PI3K-Akt-mTORAE 5 3 % 5K 1 44 21 Jfa 17
=00, AR Ft I SNRPATR IR T BB FSTLIZR 35 [
k5 5 BEL-740440 i 8 T2 )k /b % . FGF272 i it

P THE AR I8 AR R 7, B R IRLLE VF 22 MR
FE A ZRR, O ELERY . BN i il P R R
T BB EUEER. B AAEW, FGF2HIFHHCC
WA, RIS IS E R B2 5 R
Hl, FGF27] i i FGF2-FGFR-Akt-mTOR 5 5 il
A 33 LR T AT 25 B R FH, T A 4 A
P b R TR O A PR R B A L 1R 2R N
I T B R A FHS) . S BF 98 o % IR, SINRPA TRl sk
FHFGF2/EMRNAJK V- FRILBFAK, 5 LA ST 7t
— 3. JAK2s&Janus 5 Ji% (1) A 52 14 0 1 T 2 R U
B, Hol it S TAK-STATAE 5 % 42 412 3 Jit 983 4
ML TR A B 5 AR 28 55T, Wntf5 5l B 1 7
L5 08 1) e AR B AR 28 B 7 % U AE OGP, WNTS A2
Wntf5 5 8 2 R OCHE R 1, R0 S T ] 2 R
J8 1 % 422, WEERARATNAZE2YEST 55 % B, Wnt(S
5 R R BRI R (A B R A MR TR R
ZEMEE R, PPMIAREPP2CH 5 fie HL 45 4E M 1 1 B2
P AR B FL 25 R B, PPMIART 5 2 Fi i B
gEA R AL, I A K. AN
b O R L SR L B A ANE 226 =X ) P N i
W 0E 52, MRSNRPALR] L) 5 £ i 41 fu BEL-7404
ITAK2. WNTSAFImRNA M 5 17K V- [ 221k BRI,
Ut BHJAK2. WNTS5AT] fE f2 SNRPA I i3 )1 9 K AE
(A5 5%, (AR — D RRiE . 7SR50 R I,
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FGF2}: PPMIA{EFmRNAZKF-RIE R B, HHEE K
FRIETCHE Z R, A5 HmRNAR % & HE AR
T RAE LA SR R A %, DL % A A FAE
FAZE 5. BEWT DL b BRI 7~ 1 2 08 B nT 00 i) JHT- 4 A T
FE AN 2R R TR R R, T
B AR T

ATIE 5 AE AR AP 36 3E T SNRPA1HE [R] g % 5% Wi
FSTLI. FGF2. JAK2. WNT5AF1PPMIA mRNA7KF,
PLMFSTLL. JAK2FIWNTSA H K%k, &
SNRPA 15 [R5 9 1 5 A6 R A 58 1 %) K 8 T
FER ) K P 1 45 . SNRPATFE TR A ¥ i ik
I7 I 440 B T e 0 () B 5, (R A SR AF R 2 R
PBRE, GnREACE /N, B Z 4H i Th g 2% 9256 S SNRPA L
BN @ RIEFHZE R IGE, KRR HITELZ K
FEASZIGHEAT I 7T, 3L T SNRPATFE R 9 41 i AT
12 W 5697 TR AR KR .
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