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Abstract Objective: To investigate the expression of microRNA-942-Sp (miR-942-5p) in hepatocellular carcinoma (HCC)

tissue and its functions.
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Methods: The expressions of miR-942-Sp in 73 specimens of HCC tissue and paired tumor-adjacent tissue stored
in the specimen bank of the First Affiliated Hospital, Xian Jiaotong University were determined by real-time
quantitative PCR, and the relations of miR-942-5p expression with clinicopathologic parameters of HCC patients
were analyzed. Meanwhile, the relationship between miR-942-5p expression and overall survival of HCC patients
was identified by analyzing TCGA database. The changes in migration and invasion abilities of HCC cells after
miR-942-Sp expression interference were observed by Transwell assay. The downstream target of miR-942-5p

was predicted and identified by using StarBase V3.0 database and Luciferase reporter assay, and then validated by

Results: The miR-942-5p expression in HCC tissues was significantly higher than that in tumor-adjacent tissue
(2.390 vs. 1.764, P<0.05). The expression level of miR-942-Sp was significantly associated with the number of
lesions, vascular invasion and tumor stage of HCC patients (all P<0.0S). The overall survival rate of HCC patients
with high miR-942-5p expression was significantly lower than HCC patients with low miR-942-Sp expression
(19.535% vs. 53.873%, P<0.05). After silencing the miR-942-5p expression, the migration and invasion abilities
of liver cancer HCCLM3 and MHCC97H cells were significantly weakened (both P<0.05). The results of
prediction and analysis showed that fiblulin S (FBLNS) was a direct downstream target of miR-942-5p (P<0.05).
Knockdown of the miR-942-Sp expression led to increased expression of FBLNS in HCCLM3 and MHCC97H

Conclusion: The miR-942-5p expression is aberrantly up-regulated in HCC tissue and its overexpression is
closely related to the malignant clinical features and poor prognosis. The mechanism may probably be responsible

for miR-942-5Sp inhibiting FBLNS expression and then promoting migration and invasion of HCC cells.
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1.2 FE##

HCCHI M HHCCLM3MMHCCO7HLL &
HEK293 T4l ¥ th A S50 % - 7. DMEM = b
Bigedk | /A Myl . TRIzolik#] . Lipofectamine
2000, RFEFERAN & HEEThermo Fisher
ScientificAHl; 0.25% KM -EDTAM H 3 &
Hyclone A vl ; H&HER . 5% R IE WM 9L FH
MIgG A £ ESigma/A Al ; miR-942-5p mimics/
inhibitors ., BAYEX] & & miR-942-5p PCRE| 41
B MBI A ERGRAR; All-in-One™
miRNA qPCRE & #1277 & #1547 3' UTR FBLNS
() 2 ) 25 I e A B R e B N 2Rk R A R A
A3 Transwell/NE KN FLARIW H 3B Corning 24
A ; Matrigel%)ﬁﬂﬁf}ﬂ@ HZEEBD BiosciencesZy
Al RIPAEH 2RI A HEH R KAW; BCA
B E s &1 B 2% EBio-RadA w3 PVDFJE
MECLA JCW H 25 E Millipore/A 7 ; FBLNSHUK
I H £ FER&D Systems/A )5 GAPDHYFL/AN H £
[ United States BiologicalZy Al ; & 4% R DK H &
[lARE] %Agilent Technologies/ﬁﬁj 5
1.3 XWHZE
1.3.1  Zm e 4% 3 HOXHECAE KB HCCLM3 J¢
MHCCO7H 20 L, 4% 2 x 10° 4> 40 i 45 L 3 #p T 5
FLA R, £ 40 R BE TS AR Lipofectamine 2000 i,
B - e e 25 5 (50 nmol/L) Y miR-942-5p 417
YIRAPE XS BT 51 . H% 4% 48 h J5 SEH) E & PCR A
Western blot 43 % K Jll miR-942-5p ik il FBLNS
EAEE S
1.3.2 S8 Z % PCR #& ] TRIzol i3] A ZHZH
FIUES 5 00 40 B P SR B RNA, (0 JF] 52 5% s it ) &
H E RNA 9055 55 cDNA, has-miR-942-5p 514
J¥ %1 RT: 5'-GTC GTA TCC AGT GCA GGG TCC
GAG GTA TTC GCA CTG GAT ACG ACC ACA
T-3% F. 5'-GCG CGC TCT TCT CTG TTT TGG C-3',
R: 5'-GTG CAG GGT CCG AGG T-3'; U6 31¥/F
H RT: 5'-AAC GCT TCA CGA ATT TGC GT-3';
F: 5-GCT TCG GCA GCA CAT ATA CTA AAA
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T-3', R: 5'-CGC TTC ACG AAT TTG CGT GTC
AT-3', Z M All-in-One™ miRNA qPCR /& & £ ]
WA U4, W ASEE ABI Prism® 7300 BU5556
A PCR R AT PCR N, BB 3 N
fL, BOFY CT M, L2722 3915 miR-942-5p
19 AH X 2R 38 o

1.3.3 Western blot f#i /] RIPA 2% b ik 24 fi ok
A RPN EEAT, BCAEEREARE,
WEELBEAMA2x EEEZWNRE 100 C2& 3
5 min, K TLE 109%SDS B8 14 4 1ok e Bk it | 52
Sk, R PVDF B F. KB 5% B IE
A5 E A 2 h, F S —$HT (FBLN5, 1:1 000;
GAPDH, 1:5000) 7£ 4 CiREAR, REKHKYE
TP (1:1 000) EHEMBF 1~2 h, ECL ZER B,
W Amersham™ Imager 600 BRI AR A R
1.3.4 miR-942-5p £ HCC A E R0 W
OncoLne & u4 ( http://www.oncolnc.org/) N
Br TCGA B#E J%E h miR-942-5p 5 HCC B # Wi 5
B A e, OncoLne 3k 8 130 XF T A A 1 8 K Y
Jip R B, AR LB R IR T 1/3 FJE 1/3 M FEA R
. K, M Kaplan-Meier 4387 miR-942-5p 3
IKIKFRT 33% 1) HCC BB (n=119) Fl5 33% 1
HCC B (n=119) BAELERE]

1.3.5 Transwell % % {fi | Transwell /)N & ] %2
HCC 4 i 328 FR 2268 1 o &1 X5 240 e A8 D 2
NERL)ZAT)ZHEA 8 pm £L A R ik 1 fe A5 b7
., fENEIRFIMA T 10%FBS ) DMEM {E K1k
S#51ER, B S x 10° AN Y s HCC 4008 4 8 1
BHERLRBIFEMAENE LZ, REK/NEE
37 CF&HA 5%CO, MR R4 IEE 24 h, iT
R BT A A0 M I 0.1% 25 e, BB T
FAREAI . BPXT AN AEAR 22 I 2, Matrigel &5 IR
18 MR MA/NE BEm, HaHRER L.
1.3.6 A FEHRELRN B RIFEEHETIK
I £ Ut B 45 28 A8 B 4= B 3'UTR-FBLNS Hf # 7E (1)
miR-942-5p &5 & {7 &, # #4548 Y 3'UTR-
FBLNS [ %¢ % 2 i #i2 45 & 5 02 B, HEK293T 4
L LA 3.5 x 10%/ FL A9 40 o %% B 32 F 1E S fL AR
Frmh A A 3 80% J5, JH miR-942-5p mimics 5
B P X BECFN &5 47 BF A= A 3'UTR-FBLNS 1l 28 748 A
3'UTR-FBLNS 9 2¢ 6 R i 4 5 FE R R ( 1 me/ L)
W bof L e T L, AR X T 3R A 5 S DR A U R
Si Ut I e L Y 48 h J5 I A HURNAE 5 98O R i
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TG, B 298 2R WG P Ak Ry T
1.4 Zit=4abiE

S 45 R Fl GraphPad Prism 6.0k F k47
Gt b B A1 L HCR F Student's-tR 5, il H]
Kaplan—Meierj:T?‘%?/ffﬁl:'J1§\1¢ﬁ?§FFH%%, #iﬁﬁ?Log-
rank 73T, P<0.05 A2 S A RIF¥E L.
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2.1 miR-942-5p # HCC FE=H A h Rk

N FH S B B P C R I 73 81 H C C ol 5% 4
HrhmiR-942-5pMKIEKF, 2R E/RmiR-
942-5pfEHCCH 2L (1 3% 1k W 0 w1 X0 1z 1)
L (2.390+1.495) vs. (1.764+0.987) ,
P=0.0033] (K1) .
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Figure 1 The expressions of miR-942-5p in HCC tissue and

tumor-adjacent tissue

2.2 miR-942-5p %¥ix 5 HCC #& I K% G451
FIESERN
HYEmiR-942-5p7E 73 HCCH 2 i v 7

FIRIKF, KHCCHEFH 43 A miR-942-5p i ik 4l

(n=37) MKFEBA (n=36) , Fiit#/HrmiR-

942-5p3KiK 5 HCC M h A 3 A AE 1Y A DG 1

gEIR BN, miR-942-SpfEL M (=2) | A1l

BRI AE TNMAM Y (II+1V ) BWHCCZHSUh £k

KOV B S A R G I A IR T IR TN M 4

(I+11) WIMHCCHZ! (P<0.05) ; MMimiR-942-5p

FRIERGEEE . FH . HBsARAE . AFPIKF-,

fipgga K/ . BT AL FTEdmondson-Steinersy 2% JC

WBXZE (BHP>0.05) (F1) .
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£ 1 miR-942-5p RiZ5 HCC BEIGKFEHMENXF
n(%)]
Table 1 Relations of miR-942-5p expression with clinicopathologic
features of HCC patients [ (%)]

P iR [eE Syl
(n=36) (n=37)

s (%)

<50 16 (44.5) 12 (324)

> 50 20 (55.5) 25 (67.8) 0-291
el

3 30 (83.3) 29 (784)

4 6 (16.7) 8 (21.6) 0591
HBsAg

AP 6 (16.7) 5(13.5)

FH-P4: 30 (83.3) 32 (86.5) 0-707
AFP ( ng/ml.)

<20 13 (36.1) 9(243)

> 20 23 (63.9) 28 (75.7) 0273
e/ (em )

<5 20 (55.5) 13 (35.1)

>3 16 (44.5) 24 (61.9) 0.080
iR g

1 33 (91.7) 27 (73.0)

=2 3(83) 10 (27.0) 0.037
JiFgifk

Jc 10 (27.8) 7 (18.9)

H 26 (72.2) 30 (81.1) 0189
JiiK=g=alk

o 26 (72.2) 12 (32.4)

H 10 (27.8) 25 (67.6) 0.001
Edmondson-Steiner 43-2%

T+ 30 (83.3) 25 (67.6) 0.118

I+IV 6(16.7) 12 (324) ’
TNM 4315

T+11 32 (88.9) 24 (64.9)

[I+IV 4 (11.1) 13 (35.1) 0015

2.3 miR-942-5p S HCC £FRAEBFEEXENXE

TEOncoLneM ¥ (http://www.oncolnc.org/ )
FHHETTCCARE 3 HrmiR-942-5p Kk 5
HCCEFH BAFRN LR, 451 WRmiR-942-5p
FRKPRIB3%MHCCHEH (n=119) B MAFF
Af ] B & I TmiR-942-5p R IK G 33% A HCCHR#H
(n=119) (P=0.0176) (K2) .
2.4 Tt miR-942-5p Fix¥t HCC AT HFE

Zr %M

ffi i Lipofectamine 20008} % YemiR-942-5p
inhibitorsa [ X} Bl Z2HCCLM3 &2 MHCC97H4H ifl
o, F Y48 h)g LR E EPCRAE I A BlmiR-942-
Sp il Hy BE B i F R HCCLM3 FIMHC CO7H4H il
miR-942-5pFikKFE (#P<0.05) (E3) . I
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F Transwll/ZNE & HCC 40 i 1F 7% FLiE 22 68 7, MMHCCO7THA Ml #8 F{R 2268 J1 ( P<0.05)
iR R T miR-942-5phE M M H HCCLM3 (K4-5) .

—L— miR-942-5p KF3k5 (n=119)
— L miR-942-5p #ik (n=119)
P=0.0176

0 B R A
I miR-942-5p M4

P<0.05

—

B2 miR-942-5p BRIESMTIEM HCC BEMEFMEL B 3 miR-942-5p ####&E HCCLM3 1 MHCCO7H 4 ff e

Figure 2 Survival curves of HCC patients with high and low BT R
miR-942-5p expression Figure 3 The knockdown efficiency of miR-942-5p inhibotors in
HCCLM3 and MHCC97H cells

BT A _ miR-942-5p 14

HCCLM3

MHCC97H

4 FHt miR-942-5p #)#Hl HCCLM3 1 MHCC97H #faiE#
Figure 4 miR-942-5p knockdown inhibited the migration of HCCLM3 and MHCC97H cells

BT R iR-942-5p il
- p M) W IR
- W miR-942-5p 1)

P<0.05

—

HCCLM3

MHCC97H

B 5 Tt miR-942-5p #i#] HCCLM3 #1 MHCCO7H 422
Figure 5 miR-942-5p knockdown inhibited the invasion of HCCLM3 and MHCC97H cells
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2.5 miR-942-5p T m TR

TEStarBase V3.0" Y vk (http://starbase.sysu.
edu.cn/) ?‘a?ﬁ?)ﬂ']miR-942—5p‘2’§T£E’\J—F‘Uﬁﬁl‘j,ﬁ,
4E R G M miR-942-5p 5 FBLNS 3'UTRAFAE I #b &5
AFF . FEHEK293 TN 44 YemiR-942-5p i
ULy B B X P 5] F B A2 B FBLNS -3 UTR B 28 4%
AIFBLN5-3'UTR, #5HRE/x, ©#ikmiR-942-5pH
b B A 5 BF A R FBLN5-3' UTR FURL 19 296 % 1
WY, EAZ AL F RAS R FBLNS-3"UTR AL T
KRG (P<0.05) (K6) . W HWestern
blotAS: I 5% Y mi R -942-5 p il il 4 s [53 4 X6f HEL 1 371 £
HCCHIMIHh FBLNS#E H £ ik, 45 R B8 THmiR-
942-5p S FHHCCLM3MMHCCO7THEH ffl h FBLN5 &
FIRBHRRm (K7) .

HfA: % 3'UTR-FBLN5 5' cuuuUUGCGUACACAGAGAAGg 3'

miR-942-5p 3' guguACCGGUUUUGUCUCUUCu 5'

5375 #1 3'UTR-FBLN5  5'  cunuUUGCGUACACUCUCUAGg  3'

1.57
B
I miR-942-5p

P<0.05 P<0.05

—

=
(=}
1

POLRBHAH R
=

0.0
A1 3'UTR-FBLN5 287484 3'UTR-FBLNS

6 miR-942-5p Tiff#E S Tl 5 o 47

Figure 6 Prediction and analysis of the downstream target of
miR-942-5p

ISR %t + - + -
miR-942-5p #ifil 4 - + - +

FELNS S s ’

HCCLM3 MHCC97H
B 7 F#t miR-942-5p %t HCCLM3 #1 MHCC97H 4 Bl th
FBLN5 & HRIZHIZIN

Figure 7 Influence of miR-942-Sp knockdown on expression of
FBLNS protein in HCCLM3 and MHCC97H cells
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R B 22 1 BF 9T 3E S mi RN A s 3 1 5% 5% )5 6
BERENS B EEEHICC R ER BT R
PR ZEAY, Wk, BT B0 s R
miRNAsXf T 48 78 HCC i Ji& 19 73 5 HL | + 53 SC 5
ARURBA R LR T KEA LmiRNA5HCCHAH
KMFTE, BNk HmiR-194-5p ¥ KAEIE 4SRN A
(long non-coding RNA, IncRNA ) MCM3APX
Y RNA1 ( MCM3AP antisense RNA 1MCM3AP-
AS1) sEqdEgi G, Ham o miEsE Lk ai A
A1l (forkhead box A1, FOXAL) ##HIHCCHH
FEIEE ST S A miR- 129638 1o # [) BH b 22
AR -FEARE AT F A1 (serine-arginine
protein kinase 1, SRPKI1 ) N EHPIZK/AKTE =
W HIEMTRIHCCR 2520, ek, ok
8 2 B BFIY R B miR-942-5p 7 A g i i
FIRFNINAE . WFSE K BmiR-942-5p7E B2 bk IR i b
B R g R LR g R P A B
WEE TR A . miR-942-5pm KL 5H K
P B A0 A R FR 3 0 T SR A R) R AR A TS R S M
K miR-942-5p 745 H A A 2 rh 3k B E T
=, HOE T B0E Wat/ B -cateninfi 5 i B AL 3F g
20 i 3 A RN AL RS P [ B miR-942-5p 7E £ 4 iR
20 M g T R 3 O TS Wn/ B -catenin{Z 5 ¥ %
R INEE™ . HATmiR-942-5p7EHCC R 4 &
JE BRI AR RE . AR E SR miR-942-
SpFEHCCHAH LRI, Goil=Am i H 56 R %
BRI S B A e, Jf i — 2P R T miR-942-5pXf
HCCHH M 5% FZ 28 1 52 i) K L ZE ML

AW FE 1 P67 7340 H C C RIS 7 % 55 20 24 b 4
MmiR-942-5p K ik 25, 45 R AL HmiR-942-5p
FEHCCHLZ 1 3R 5k K SF- i 3 = 1 X8 I A 9 5% 4
AU, I PR TR 7 & BmiR-942-5p7E 2 41 i
B (=2) . AIMEREEMETNM 0 (II+1V)
FHCCH LU LR KF W3 & T A Mg . e
BRI AETNM S (1+11) WIAHCCH S, ik —
T TCCABUE 2 w1 19 A A7 i e A Ge T H o0 b & 30
miR-942-5p & F ik HCCH F ML R KT
miR-942-5pfiF LB #H, H#ARmiR-942-5p & —14
WHEMHCCHUS 7 Fhr & . ek 56 & 3 Ui Bk
miR-942-5p & FMHFHCCLM3MIMHCCO7HAN il iF
¥R Z2HE 11, $27”mmiR-942-5p7EHCCH & %4
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ST RE . il StarBase V3.0 3 il 4 FLFBLNS5
UTEﬁTmﬁ{Mzsm%fﬁﬁhﬁéﬁﬁu3%%
F R T T 3 /R miR-942-5p 1] DL B 45 A
FBLNS5 3'UTR ' B #4557 5, #£/RFBLNS
B A miR-942-5p ) B # T4 . KATHE
A WF 5% P HIE SEFBLN S i N 8 3L T 4 Jm 5 (1 7
( matrix metalloproteinase 7, MMP-7 ) ikl il
HCCYI T B F{R 28 o 7] B 40 i 52 56 vt 2 31T
PmiR-942-5p FFHHCCLM3MMHCCO7H4H g rf
FBLNS KXW W I, $#275miR-942-5p n] G &+
A S FBLNS{E dEHC C AN 1T 7 Fn {2 78

%t%ﬁ,ﬁm%%%Hmﬁﬁ¢mmﬁm-
Sp5E IR 5 ORI KRR AR MR E TS A R %
VI . miR-942-5p 0] [ i FL 42240 9] FBLN5 {2
HEHCCH BT B AR ZE . miR-942-5p iy 5 & w1 %
KRB EHCCR/E R EZ IR K, T HEE
)&, miR-942-5p/FBLNS#Hn] fEZHLHCCIAIT I
WA A
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