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Abstract Objective: To investigate the expression of splicing factor proline- and glutamine-rich (SFPQ) in hepatocellular
carcinoma (HCC) and its actions.
Methods: The expression levels of SFPQ mRNA and protein in tumor tissues and their adjacent tissues were
determined by real-time quantitative PCR and Western blot. The difference in SFPQ mRNA abundance between
normal liver tissue and HCC tissue were analyzed by using TCGA and GEO database. The relations of SFPQ
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mRNA level with the clinical stage, histopathological grade and survival time of HCC patients as well as the
correlation of the SFPQ mRNA with the proliferation gene PCNA and Ki-67, and cell cycle protein CCNE1 and
CDK?2 were analyzed by using TCGA database. The changes in proliferation and cell cycle in HCC HepG2 and

Results: The results of tissue sample analysis showed that the expression levels of both SFPQ mRNA and protein
were significantly higher in HCC tissue than those in the adjacent tissue (both P<0.05). The results of database
analysis showed that the SFPQ mRNA abundance in HCC tissue was significantly higher than that in normal
liver tissue, SFPQ mRNA level was increased with the increase of histopathological grade and the progression of
clinical stage, the survival rate was significantly reduced in patients with high SFPQ mRNA expression, and SFPQ_
mRNA expression was positively correlated with the expressions of PCNA, Ki-67, CCNEI and CDK2 (P<0.05).
In both HepG2 and Hep3B cells after SFPQ knockdown, the proliferative abilities were significantly decreased

Conclusion: SFPQ expression is increased in HCC, and the increased SFPQ may accelerate HCC progression via

50 P EE RS EE
Hep3B cells after SFPQ knock down were observed.
with significant G, phase arrest (all P<0.05).
regulating cell cycle and promoting proliferation of the HCC cells.
Key words Carcinoma, Hepatocellular; PTB-Associated Splicing Factor; Cell Proliferation; Cell Cycle
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1.2 EE##

HCCHMfiHepG2 M Hep3 B A 52 5 % 77
fitic DMEM = b5 55 72 W F Hyclone /A Al 5 Jif 4 1L
i (FBS) W HGibcoA ] ; 0.25%JHff-EDTA,
HRE. BEHEZRWW AHyclone/AH]; MTTIKH]
W H Abcam”A Al ; %5kl & . SYBR Premix
EX Taq3Zif @ #&PCRIXH & H TaKaRaA H],
TRIzolil 5] . Lipofectamine 2000 . TCAZ B KW H
InVitrogen/AﬁJ , SFPQ%PCR%I% ( HPLCZ i
i) M TaKaRaZA®#IT . AR SFPQYILIAIL A
Abcam/y H], GAPDH¥UIRI H SigmaZt m]; —40F
P IgG K ) H Thermo Fisher Scientific/Zy
A]; SFPQ siRNAJY F GenePharma/A Al .
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4 CHWEWE LR, A B CEP R B,
1:1 000 F1 3¢ $t % $T /K 1:1 000, Thermo Fisher
Scientific AH] ) ZMEF 1 h, ECL 5% &k,
W FHEEIE A% AL ( Amersham™ Imager 600 ) 1R,
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I R o W1 L 202 53 G K B8 1) AR A I AR TR
R 4R W R 0 0 e L8124 0 ), L BESFPQIY 3Rk K
s W survival EEI0 53 KT 360 FE A H SFPQ % ik
SHAFRE R Kaplan Meier e & & o
1.6 SFPQ ERE 518%E & i E A E EMHE X4
MR2M 5 T2 TCC AR FE 371 B HCC
P A< i 6 DROS 25040, R AR SFPQ 5 38 4 AH G 5 [
PCNAFIKi-67 M AH G, DL K55 4 i ) B0 A oG 5%
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SFPQI/NTHRNA (siRNA) | BHHXT R
siRNAH GenePharmaN Al X1t . & 8. F5MH
SFPQ-siRNAIE X4: 5'-GAC GAC AGG AAG
AAU UAA GTT-3', BIEXS BsiRNAIE X455 : 5'-CCU
ACG CCA CCA AUU UCG U-3', HepG2 K Hep3B
AN FE R T 10%FBSHIDMEME; 32 3w, 37 C .
50 mL/L CO 354 T3 5%, ZXEAE KB T 52
5o dUREE TefLAR T, TRAIMIE 2 T70% % AR
ilﬁ'.‘Lipofectamine 2000%%%%%%%5@X¢ﬁESFPQ
MISFPQ siRNA, 6 hjG#ti2% FBS gk, Hisk%
48 hfF M 1 SFPQRYRIA .
1.8 4HAEIEsE 5 40 A B HA B9l =2
1.8.1 Zmpagsiml e ¥ HCC 4iffLh 3 000/100 pl
() % B $EFP T 96 fLAk, & 3 4ardl (4. T
Pedl. xHHA) , HAE S ME L. R MTT ik
AL 3 d KA AL BB (Duso) fEHo P Duso
TEA YN AR AR L B R] A Al A 22 o 40 i A 4 i 2R
1.8.2 -“FARLIETH R 5 5 kAR M 2n fo 36 75 AL )
BB KA YL )5 HepG2 & Hep3B 40 it JH g
G SRR i R 0% S 7 AN R 1 o e £/ |
6 FLA AL A M4 AP 3 AN FL, 500 4/ fL, B
B8 6 LAl /B4, T 37 €. 50 mL/L
CO, AP B 1 3529 10 d, PR AT WL i 7
Fe, FRKGFRWE, PBS /N b R4 M 2 vk, W
FE 15 min, 0.4% 255550 10 min, F/KZEMEE
FR AW, BT, BT >50 4401 v
REEL, HH e A 0T e BT R s I % = (5
FEEL / R A ML ) x 100%.
1.8.3 AmX@miRyimie Al 0.25% il
THALIF AR G Y IS R 4B, FH PBS PR 4HE 1k,
2 000 r/min, 5 min &0, 3 10, BAMTE,
JI1 500 plL () 700 mL/L Z, 5 [ 5 400, %38 E
3 hPBS EEZ A0, 2 000 #/min, 5 min B0, 3¢ F3,
% J 100 pL 9 RNaseA, 37 C 7K % 30 min,
FEMA 400 pL B PLY IR 5], 4 C, #OLMCE
30 min, EPEUKII, IR A P K 488 nm 4b 4T
rt, SLRERE 3, TSI A B
1.9 SGitFabE

20545 R F GraphPad Prism 6.0%K #1740
PeE A HE 2 A] F AR F Dunnet-tRG 565 SR AL
PERIER, P<0.05 M ERH G2 L.
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[ (8.302+0.740) wvs. (7.833+0.782) ,
P=0.0081], Western blotZ5 R B /R, 6f/HCC
H A SFP QM /K- ¥ B i T A N Yy 98 55 A
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WHFALUH BACTFHCCH L, GEOBIE H K R 2
BB HEE ( GSE45436F1GSE54236) i, SFPQ
FEHCCAHZ P I mRNA K- 75 B (2 5 1 5 20 40
(P=0.006 4, 0.0011) (K1B) .
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1 SFPQWIRES T
SFPQ mRNA 1A = FE LR 10408 22 43 #r
Figure 1 SFPQ expression analysis

P=0.001 1

A: HCC U 5555 HEbr A b SFPQ mRNA 5 & AR XM LA B: IEHITFHLLS HCC AL

A: Comparison of the SFPQ mRNA and protein expressions in the samples of HCC and tumor-

adjacent tissue; B: Analysis of SFPQ mRNA abundance of the HCC and normal liver tissue by using databases
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2.3 SFPQ EFASH M mpaigEEEAHE X

T ETCGARHE JE TP 37 1] HC CLH 213 ]
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B2 SFPQFRix5 HCC BEIGAKRS M. RESRREFEHXR
Figure2 Relations of SFPQ expression with clinical stage, histopathological grade and survival rate of the HCC patients

r=0.486, P<0.05 r=0.553, P<0.05

r=0.443, P<0.'05 r=0.523, P<0.05

B3 SFPQ ik S51B7EE F R A EH & B HHE X5
Figure 3 Correlation analysis of SFPQ expression with proliferation genes and cell cycle proteins
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2.4 FHBREIE Hep3BAIHI T SFPQI A R IEHIL. 45 R WK,
ﬁﬁﬁLipofectamine ZOOOﬁHﬂ‘%%SFPQ }TéﬁﬁsiRNAﬁIqu:%THepG2ﬁHep3BéﬂﬂH@':F'

siRNAZEHepG2 K Hep3B4U g, 5448 h)5 K SFPQIERIL (El4) .

M Western blot3g ik T X5 T A HepG2 I

W XA
WA

P<0.05

HepG2 Hep3B

Xif A ZEL + - + -
T4 + - +
El 4 Western blot il siRNA 3 f5 SFPQ BIR %

SFPQ
Figure 4 Western blot analysis of SFPQ expressions after siRNA transfection

GAPDH

2.5 F# SFPQ RiAXt HCC 4 B 38 78 19 52 i AL, HepG2 L Hep3BANMIAY A= K W] W AZ B0, 5
SR I MTT i 46 I 20 A= it 26, 25 R B, XM ZE A G X ($9P<0.05) (E5)

THSFPQRYFRIALG, FHAE B H AR, 5 XA

X

B 5 ZHREIEE i 2k

Figure 5  Proliferation curves

2.6 - 5E BE A SE LG A 40 i 240 e 1L SE B 2.7 HBAMABEARKE N E L R
38 Ao S H v BB B SE Bk, IR H Image JHK Y siRNAZ HepG2 X2 Hep3B 1Y G 3 21 ity L 151

PR RS KN, EEIWR, Gk, iy Wz SHIM LB, SXTIAMIER A%
siRNAZHHepG2 X Hep3 B4 ifd 5 B P B %L 5 XT B PR L (HP<0.05) (K7)

AL R, ZRAGIHEEL (t=14.22,

P<0.01; t=10.92, P<0.01) ([&6) .
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HepG2

Hep3B

6 TAREMEEI AL S

PO

R
P<0.05

Figure 6 Plate clone formation assay for cell proliferative ability

0 X IRA
W T

Ol
D T i

7 U B AR AR I 2 e E A
Figure 7  Cell cycle analysis by flow cytometry
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SFPQE—F i Z W E N, HFIEDNA
S A BUMRNA 25550, Kol 51 2315 sh+
(9 ds DN A 28 4 10 52 M 356 PR 0% % S 1 o Rl
SFPQU| B4 i T ZMDNAG S 5244, &
H5DNABRE, JRaf 5HEEILEKEEIEHILGRNA
(IncRNA) 454, S 5MEMIE R R,
R, JEAEK, SFPQMIMFR MR Z B EM ., A
2 VIR FH R A AL R R T O iR 4
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S A 7 T SR D
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21, AW Kb A BT, $EasHCC
,/\qJﬁESFPQE@[%%%iEO it — W FESFPQ 3L
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I TS 43301 L 809 B 22 43 S, I FHTC G AU 1%
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KK KR8 AR AR AE OGRS T, A5 RO
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FHAEIERMAME, HRSFPQIEHN 25 THCCHIE

R, AEEE N 4
AR AR R TSFPQS5HCC
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I3 58 A B R PCNA )2 Ki-67, 40 )5 1 5 1

CCNE1 M CDK2, @i TCCASIE EMEBHCCH
O B, M G AT R SFPQIEA 5
PCNA . Ki-67, CCNE1XCDK2¥ EA A1,
FER SFPQIE (K AT it 1 i 18 43 200 Jitd Jo 400 I 144 i 3% 1k
RAEIEVE P, Sk, ARWF5E A HsiRNA @ A%
HepG2 M Hep3BHCCHIISFPQAY R iL, & I 41 i
W4 5H N A 22 4y B4 2 2 A0, UWISFP QS K AT LA
R A R R S HC e I A K, R —
M B RO IR R SFPQHE DA 5 40 g R 3
HOGE R S B, NS ISP QI A I IR . FH
B9 E A

i bk, AT B, SFPQIE K A fig
i I AR HEHCC 4 Y A 22 53 %4 5 35O 08 5 e
RBFHCCH KA K&, W RE L M HCCH IR T 4 A
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