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Effect of small nuclear ribonucleoprotein polypeptide A on the malignant
biological behavior of hepatocellular carcinoma cells and its mechanism

YAO Menglin, WANG Ruhua, CUI Xiaomeng, CHEN Yifei, GUO Dan, HE Shuixiang, LI Yarui (Department of Gastroenterology, the
First Affiliated Hospital of Xi'an Jiaotong University, Xi’an 710061, Shaanxi, China)

[Abstract] Objective: To investigate the expression of SNRPA in hepatocellular carcinoma (HCC) and cells and the role and
mechanism of small nuclear ribonucleoprotein polypeptide A (SNRPA) in regulating the malignant biological behaviors of HCC HepG2
and Hep3B cells. Methods: The database was used to analyze the expression of SNRPA in pan-cancer tissues and its correlation with
the pathological stage and the prognosis of HCC patients. HepG2 and Hep3B cells were routinely cultured. si-NC, si-SNRPA#1, si-
SNRPA#2 were transfected into HepG2 and Hep3B cells and recorded as si-NC, si-SNRPA#1 and si-SNRPA#2 group. SNRPA-vectors
and SNRPA-oe vectors were transfected into LO2 cells and recorded as SNRP-vector and SNRPA-oe group. qPCR was used to detect
the expression of SNRPA mRNA in normal hepatocytes and HCC cells, as well as HepG2 and Hep3B cells transfected with each group.
MTT, Transwell and WB assays were used to respectively investigate the changes in the proliferation, migration and invasion abilities
as well as the expression of EMT-related proteins in the transfected HepG2 and Hep3B cells in each group. Results: Database analysis
showed that SNRPA mRNA was highly expressed in the majority of tumors (all P<0.001) and correlated with their pathological stages
(P<0.05 or P<0.01). SNRPA was highly expressed in both HCC tissues and HCC cells (P<0.05 or P<0.01) and was correlated with the
prognosis of HCC patients (P<0.01). Knockdown of SNRPA expression significantly inhibited the proliferation of HepG2 and Hep3B
cells (P<0.05 or P<0.01) while overexpression of SNRPA promoted the proliferation of LO2 cells (P<0.01). Knockdown of SNRPA
expression significantly inhibited the migration and invasion abilities of HepG2 and Hep3B cells (both P<0.01) and promoted a marked
up-regulation of the expression of E-cadherin (P<0.01) and suppressed the expression of N-cadherin and vimentin (P<0.01).

Conclusion: The expression of SNRPA was significantly elevated in HCC tissues and cells, and it may promote the proliferation,
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migration and invasion of HepG2 and Hep3B cells by regulating the epithelial-mesenchymal transition (EMT) process.
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proliferation; migration; invasion; epithelial-mesenchymal transition (EMT)
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) [ e [ R 22 B 40 B 22 , DMEM 1y B 41 i 85 77 5
JERIE AR 5 55 31 - BE 5 3 0BT H 35 [ Hyclone
AHE] faA4 IE M B H BT R bR A
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Invitrogen 2 7] , TRIzol A 71 H RAR A FH A TR
A F] RNA W3 s il ) 808 B VL 75 BE Nt 40 A= k)
F e A PR A, qPCR 514 (R D Bk st R D)
BHE A R A & BT I 5 R siRNA (R 2) R 5 74
il 25 H AR PR 2> w5 I 6 B, SNRPA-vector (7 2
4 F1 SNRPA-oe G R IEHAA) b i 7 B 25 H0R
A R~ ] it A &, Transwell /) % 1 T Millipore
A H) , Matrigel 2% 57 i W B 55 B BD 2 A, bt A
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SNRPA  IEM: GAATCCACCGAATCACATCTTG
JRM:  ACTGATTGAAAAGCATGGACAG

B-actin  IE[A]: CCTTCCTGGGCATGGAGTC
JH: TGATCTTCATTGTGCTGGGTG

<2 siRNA 5%

HH FFA1(5~3"
siRNA-negative 1EX UUCUCCGAACGUGUCACGUTT
(si-NC) X ACGUGACACGUUCGGAGAATT
si-SNRPA#1 1EX GGCCAGGCCUUUGUCAUCUTT
X AGAUGACAAAGGCCUGGCCTT
si-SNRPA#2 1EX GCCAAGACCGACUCAGAUATT

X UAUCUGAGUCGGUCUUGGCTT
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(http://starbase.sysu.edu.cn) 73 Ht SNRPA 7t HCC ZH Z{H1
1B PR R i) 04 . i8 1T Kaplan-Meier Plotter
(http://kmplot.com/analysis/index.php) 73 T SNRPA [ 5&
IEXT HCC 3 1 15210
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HI SNRPA-oe HiA4 i 4L LO2 411 i, iy SNRPA-vector
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RNA , 83T 54093 6 B TR I ok 7 Je 4 . R
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Wik, N 26 95 °C 10 min, 95 °C 15 5.60°C
1 min, ¥ 1% 35~40 NMEI . LA B-actin AW S A, H
M H IR DR AR N R IA B
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At

It 9 Ji b T o i AR K A ) Hep G2 A1 Hep3B 4
JHL, o FE AL B0 41 B B AR A 4 R, g L
M T (5x10° ML 96 FLAR 1, 735l T-1.2.3 4 d J5
TEBENC A R LN 5 mg/mL MTT 10 uL, 4k%:
B IR 4 h, BUR 7R, 78 BIE W BEFL A DN 150 pL
DMSO, [ il b5 A K6 M1 490 nm 4b 5% L 1# )6 55 FE (D)
1B, DA DB 27~ 240 R 1 344 5 e
1.6 Transwell 5% 346 ] & 48 4 i 649 3L 4% R AZ 22 A%

2285250 « ¥4 Matrigel 551 fi 5 G I 37 15 77 B 4%
8 IR A, AN/ NE EEAN I 60 uL, B T
BEFRFRT o BEFLIN 50 pl JE M i 55 5% L LAk 1k
BRI o U G Jig Ak T 0 B A K 3 4 i O I i 85
Ik 2 AR A B T 1T 2, 7E Transwell b= Hf
FIN 200 pl 4 2l (29 2<10° AN 40D, FEMA
600 pL 7 10% G 2F M3 1Y DMEM 5 75 ¥, o 3% 7%
36 h) , 7 25 LB IR, PBS /N Otk e , FH T T 455
BRREHEVNE BJER IS LR 4H R, 95% (RS
[ 52 15 min, 45 il 28 445,20 min, T3] B A0 2 0 5
(x400) PR 240 . TR LI A w2
Matrigel B0 4 58 JiC L, HAR D IR AR 28 5056

1.7 WB k48 M) & 48 49 fie. 7 SNRPA % EMT 48 X &
g 4 & ik

FH RIPA 4 fif i $1 B35 21 6 B I AN i A A B
J53 , BCA VAU P2 0 5 4k 77 0 00 v 2 1 DR B o i) %
SDS-PAGE #% i , I\ F5 Il & 1 FF & A & [ Marker
AT 3 B HLUK S5 K B B 7 7% 2 PVDF IR, 5% 1 Bt g
A AR EE 1 h, % PT SNRPA FI EMT #H ¢ &
I —HCRRE EL 15 4 121 00004 °C F 4k 2 5
B, N 155 000 A 8 ) BRAR o A0 VD B 10 1L =E 47T
P ¥, HIR T AL 1 h, ECL 25, UL GAPDH AW
%, H Image] SR A0 BT 25 56 i IR K B
1.8 #yz ik @45 M HCC 40 4% % SNRPA & & &%
&k

HCC H 2R J g 55 H 2R 28 4% 22 58 RIS [ 52 , 5 MK
B FE IR, —HRE ], A A 5 AT 4 pm i SE
VIR S A4 5256 20 B 4% B ZSGB-BIO 1 B 3 #
1o VI 60 cCHERE It f5 BT — W 2R o i ety , o A
BhE KA . K Sl R PURAE L2 L
T AR W 5 5 00 151 000 B[] SNRPA $i14 4 °C
TAERE R, I AR bR C L 2P [gG TR E
TACEE 1 h, I BAR S E AL B AR i B B R I R
T AR % iR AL 3 30 min, DAB & {0, 75 AKE 5 4%, %
FURHFE CBE MK, s VR IR 8 5 AE AR T g2
RE . FH Imagel #1473 Bt 4 9% 2 40 %% 2. (1) SNRPA
BH 1= 20 B T AR L
1.9 %itsaw

% FHl SPSS23.0 } GraphPrism8.0 % {14 % % 415 i3
ITHRG 2. 56 IEE 70 A 1= 2R
XS RN o AL 2H 1) 22 50 SR FH e A 56, B R
FOTESNTH T WAL EEERE . LL P<0.05
B P<0.01 xR A G E L.
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2.1 # 3 B4 Hr 2= SNRPA mRNA & % 3078 +
EREF SRR S O P S

FIH TIMER2.0 £ 4 J 43 H SNRPA 7£ A\ K32 J
HH I, T A R (R 1A B, S s R HL A,
SNRPA mRNA 7£ K 2 /Mo 20 2R 45 2 =y Rk (3
P<0.001) , Ifif 75 "B i 2.4 Ho 95 41 21 -H SNRPA mRNA
2K F & (P<0.001) . i# i GEPIA2 43 #T SNRPA
mRNA ik 5 iR 95 38 7 B (0 A Gk, 25 R (B 1B)
IR, AEHCC VB b Rz Joit T« Sk 3005 DR 240 P e 5 Tk
o 20 3 ' 5% IH 4 P S LSOtk 4N A e i
1R Jik B0 25989 vh SNRPA [ 2532 5 3 g o5 B84 381
A Bk (P<0.05 5 P<0.01) .
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A:TIMER2.0 %47 % 73 T SNRPA mRNA 7E A\ 232 i 2 41 (19321 ; B: GEPIA2 %4/ /2 43 T SNRPA mRNA ik 5 A2 Jar i 21
S EARIARDCE . S 55 2R LA, T P<0.001
1 SNRPA mRNA ZE A2 Z AN P MRIERESHFES X RN

2.2 SNRPAmMRNA ZHCCZL+FE2ZHkk A EH%E
F 4977 6 A8 X%

StarBasev3.0 U35 JZE 73 #7132 B , SNRPA mRNA 7F
HCC 41 41 2 5 % 15 (& 2A, P<0.05) . Kaplan-
Meier Plotter £¢ #i% /& 73 #1 2 7~ , 5 ik & 15 SNRPA
mRNA (1] T 95 H 3 LL ¢, SNRPA mRNA 75 % ik 1)
FH LA OS) B 2 445 (& 2B, P<0.01) . Hl %
95 2H 234k 2 et A I A N HCC 4 SR A B e 55 41
A4 R (E 20) R, SNRPA 2 £ HCC 414U 1)
FIB BN B 55 4 2R 8 2 Ty, A0 HCC 24147
H1 SNRPA & H R IE B & /- # 5 (P<0.01D .

2.3 SNRPA mRNA #=%& & £ HCC mfie ¥ 2 & & ik

F qPCR #1 WB 7% 4 #ll /£ LO2 HepG2+ Hep3B+
MHCC-97L. MHCC-97H. Huh7. SMCC-7721 41 il Fp
SNRPA mRNA K& H I #RIL, &5 R (B3 ER, 5
LO2 41l iy Eb %5 , SNRPA 7£ HCC 41l fitd 7 15 52 0 (2 0 o
FIE(P<0.05 8 P<0.01). HT HepG2 Fl Hep3B 4fl iy
H SNRPA mRNA #3814 /K58 5y 5 BT DAz O i3 47
Ja SR .

2.4 R 2 3U0% SNRPA 4 ik 49 HepG2 #= Hep3B

@ A2 A Fe i & 3K SNRPA #9 LO2 4@ e A A

qPCR A WB VA il 4% 4% % 41 HepG2 1 Hep3B 4
Jiti 1 SNRPA mRNA FlEE H R IE K, 2 R (E 4) 8
7R 55 si-NC ZH EL# , 7F si-SNRPA#1 i1 si-SNRPA#2 241
JifH SNRPA mRNA ¢ 25 I 221 251 B it B A% (P<0.05 B
P<0.01). SEEGEE 5L, 75 HepG2 1 Hep3B 2 i 7 ik
Dbk 7 SNRPA )31k . 5 SNRPA-vector 2H EL3%
SNRPA-oe #1 LO2 41 iy # SNRPA mRNA ik BH & 7t &1
(P<0.01), S84t B , SNRPA-oe 2H LO2 41 il HH i
SEitZRI5 T SNRPA.
2.5 &Um SNRPA B £ 47 4] HepG2 #= Hep3B % i 3%
78 fn if % ik SNRPA W] fE A2 LO2 4@ g 38 74

MTT ¥ER 45 5 (K 5AB) iR, 5 si-NC 4 e
55, Bl A i YLt [ AEK: ,si-SNRPA#1 Al si-SNRPA#2
H A0 B3 B e 7738 A, F b i Y 5 58 3 R BRI
N (P<0.05 8% P<0.01) o S256 45 530 B, Rl ok
SNRPA Fik B i 2 1141 HepG2 A1 Hep3 B 41 il 1 184 5
fit71. 5 SNRPA-vector 41 Et % , SNRPA-oe 41 LO2 4H
i ) 384 5 0 B R 4 5 (IR 5C, P<0.01) o SEEG 25 3
Ui B, i 218 SNRPA AT i ik LO2 4 i (1) 38 58 fie
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il HepG2 F11 Hep3B 4 i 1 1L #% A2 2268 /7
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EMT # 4%
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M [71) )52 i M A 12 4 N-cadherin « vimentin 1) 3214 . 2 [
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ik A] BE B0 HepG2 1 Hep3B 41 AR f) EMT 2 .
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NS TR B AR R R R A B B 2P IR K2
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