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Z, WL BEHE AL
Fik: H qRT-PCR #: 80 il HCC 4143 [ i 25 4 REA . R IRl HCC 408 & ( Hep3B. MHCC-97H .
HepG2. SMMC-7721) K AIEH AFAIM (L02) o' miR-671-5p ik, HAERE 241 TCGA $d & b
miR-671-5p 7£ HCC A 5 m s UM RIAZEF . A8 miR-671-5p Rk | SIGHRWHMEZM LR, H
miR-671-5p 4] 4 @K MHCC-97H 40 il & b miR-671-5p W25, 70 B2 H CCK-8 523 K Transwell
S5 43 A HCC 4 M % 44 miR-671-5p MW 5 3958 . 228 Mk R I 721k, FIH] TargetScan J
Starbase [ 3 I miR-671-5p (UFEIEN, IFiBid Western blot, X206 K B8 I TCCA Bk /3 #r
BAE . F Western blot WLEEFFAE miR-671-5p FikXT HCC 4L b miR-671-5p #UILR I I Bz 40 — 18] o
At (EMT) MCEH 1 (E-cadherin, N-cadherin. vimentin) Fik (5200, DL KA EERE T [R] B @i 1%
AN FIRE, D EEARRMEL.
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Expression of microRNA-671-5p in hepatocellular carcinoma and

the relationship between its negative regulating cofilin 2 and

epithelial-mesenchymal transition
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Abstract

Key words

Background and Aims: Recent investigations demonstrated that microRNA-671-Sp (miR-671-5p) participates
in the occurrence and development of several types of cancer, and is associated with the liver injury induced by
various types of virus. However, the role of miR-671-5p in hepatocellular carcinoma (HCC) has not yet been
reported to date. This study was conducted to observe the miR-671-5p expression in HCC, analyze its function
and its association with the biological behaviors and clinicopathologic features of HCC, and preliminarily
investigate the possible mechanism.

Methods: The miR-671-Sp expressions in 80 paired specimens of HCC and tumor adjacent tissue as well as
different HCC cell lines (Hep3B, MHCC-97H, HepG2 and SMMC-7721) and normal human hepatic cell line
(L02) were determined by qRT-PCR method, and meanwhile, the expression difference in miR-671-Sp between
HCC tissue and tumor adjacent tissue were analyzed in TCGA database. The relations of miR-671-5p expression
level with the clinicopathologic factors were analyzed. In MHCC-97H cells after knockdown of miR-671-5p
expression by transfection with miR-671-5p inhibitors, the changes in proliferative and invasion/migration
abilities were examined by CCK-8 assay and Transwell assay, respectively. The target genes of miR-671-5p were
predicted by using the TargetScan and Starbase online websites, and then verified by Western blot, dual luciferase
assay and TCGA database analysis, respectively. The influences of miR-671-5p knockdown on the expressions of
target gene of miR-671-5p and the proteins (E-cadherin, N-cadherin and vimentin) associated with epithelial-
mesenchymal transition (EMT) in MHCC-97H cells, as well as the changes in expressions of above proteins upon
the same condition with the synchronous knockdown of the target gene were detected by Western blot.

Results: The miR-671-5p expressions in HCC tissue and all studied HCC cell lines were significantly higher than
that in tumor adjacent tissue or the normal hepatic cell line, and was increased with the elevation of the tumor
stage of the sample and invasion ability of the HCC cells (all P<0.05); the TCGA database analysis also showed
that the miR-671-5Sp expression level in HCC tissue was significantly higher than that in tumor adjacent tissue
(P<0.0S). The miR-671-Sp expression level was significantly related to AFP level, tumor number, venous invasion,
Edmondson-Steiner grade and TNM stage (all P<0.05). In MHCC-97H cells after transfected with miR-671-
Sp inhibitors, the proliferative, invasion and migration abilities were all significantly reduced (all P<0.05). Bio-
informatics analysis and dual luciferase assay suggested that cofilin 2 (CFL2) was the potential target gene of miR-
671-Sp, and the TCGA database analysis also showed that there was a negative correlation between miR-671-5p
expression and CFL2 expression (P<0.05). In MHCC-97H cells with down-regulated miR-671-Sp expression,
the CFL2 expression was significantly increased and the expressions of EMT-associated proteins were significantly
decreased (all P<0.05), but all these changes were reversed to significant extents by synchronous interference of
the CFL2 expression (all P<0.05).

Conclusion: The miR-671-5p expression is up-regulated in HCC, which is closely associated with the unfavorable
clinicopathologic features of HCC. MiR-671-5p can promote the proliferation, invasion and migration of HCC
cells, and the mechanism may be probably related to its down-regulating CFL2 expression and thereby promote
EMT process.

Carcinoma, Hepatocellular; MicroRNA-671-Sp; Cofilin 2; Epithelial-Mesenchymal Transition
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T 40 88 (HCC) & B Al 550 Bl 21
B ROEMEME, HEAWSMEIER, iGN
WA R H T HCC WAy LB &
B e, B R R H R AR R i HIL R B AT a2
BRAfFoe 0 o 8 X = 22 7 A% 1 o AL A 5T
A X HCC 1 B2 W BG 7 e A8 S 1EH .
microRNA (miRNA ) 09 & B T 8 —A% T it i
A i 95 BOR AR B BESE 7 . miRNA & —Fh /iy
A 2 B% RNA, fE % 3 i U] %1 48 45 6 RNA 00
3 PR B RE 1 O Ok A R R L R Rk 0L R 2
microRNA ( fl: miR-149, miR-107 . miR-608 )""™"
B 28 A HCC H AR 56 & i LI ) A 53 3 A

AR, HCC AIEA miRNA BFFEAR I #AE
MU 52 2 B0 . miRNA BEGE 98 76 I g8 b & 4% 4 9
ER CELAGIE R ARG 3 | 1R B R B S 7% )
AR REAE ] CEL AR AR HE R T o 060 240 M3 5
R ) o HArC A HFRMIE LR, miR-
671-5p BB 5 H . TR . R RSNk
Jibgeg 00 At R, [R5 T2 R EE . EB W EE
( Epstein-Barr virus, EBv ) B Ko £ R BT G 1
( hepatitis B virus, HBV ) B IR A o [10715],
A5 HCC Z i BRS¢ & H iR Wi iE . A
W, A WEGE A% O AR T 40 B 7E HCC & A2 I miR-
671-5p FKikKF-12E4k, JHRFEH S HCC Ik K%
PRAZRRAE A AH M, TR ST miR-671-5p X HCC
AEWEEAT RIS, IR ) A R AR LR T Ve AR A
g3 FAERIBLE

1 HRS

1.1 R F R 25 #4

M35 57 5L DMEM I H Gibeo 24 Rl Mir-X™
miRNA First-Strand Synthesis Kit lJ § TaKaRa 2o
Al . BERE R A K E sigma 2 FAl; Matrigel
S W 3G BD A s iR AR LT W A Gibeo
23 Al; miR-671-5p #54U) 4 I ASE 4001 % IR 4
miR-671-5p 11 i 4y F1 40 1 9 %F BR 5 5 249 0 L 7
GenePhama 2 &/, miR-671-5p B (5'-AGG
AAG CCC UGG AGG GGC UGG AG-3') , miR-
671-5p M#I¥ (5'-CUC CAG CCC CUC CAG GGC
UUC CU-3") ; FastStart Universal SYBR Green
Master 4 H % K2 &) miR-671-5p U6 31 )%
SN T B N BT PR E-cadherin (1144728 ) |
N-cadherin ( 13116S) | vimentin (5741S) # iy
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B CST 24+ ; CFL2 (abh96678) W H abcam 2\ ) ;
B -actin (sc-47778 ) W H Santa 2\ #); CCK-8 i
F & H H AR CFL2 B JH /N T 48 RNA 1
HA B RA A WP R R & A
Promega; lipo2000 W F FEBK KA F); 4 i K5 57 4
FKAEM I H & [E Corning 28 H] 6
1.2 fRAUE

AH G I R I IEH 2h5 4, R IE T 2011 4F
1 H—2013 4F 12 A W B 7EA B A7 AR 30 P VT BR AR 1Y
HCC B, B AR LR 52 W 62 N
HCC, I RbRAR I 80 1 ( 53 51 61, % 29 61) ;
WG R 35~72 %, PR 49.8 %, HAE
FARZHTRIEZALATAE T ARAIGIT o Fris X
T 9] 55 2 AR BT 50 B B G R FI i B2 R . AR R
AL AL (BEMRENZ% >1 em) J5, K
HERAREB AR KRG, A -80 CLRAF, &
TFF 5 © A Fir A R DG S8 3 A ) 5 S 1 22 28 3l K
SR — B R B AR P St
1.3 XWHZE
1.3.1 wmiakfrai4 N HCC 4l R Hep3B.
HepG2, SMMC-7721, MHCC-97H L & A 1E # Jif
M LO2 ¥IAE [ B 2 v il B T 9 A 5 T
AT 3K B A Bht (100 UmL HHE S
100 g/mL 85 K ) L& 10% 4107 B DMEM 41
Jt 35 32 T A M5 5% o A L 5 0L T R
IR FR46 (37 C. 5% CO,) WtfrisgR., T
HI 24 h BREE LIPS A T 6 fLik . REfL 4
A 1.5 x 10° 4>, fi 40§ 2% B 3k 3 60% ., $% 8
Lipofectamine 2000 ¢ 4575 6 LA T #Y i I8 41
Ma b, i miR-671-5p 4804 7 0l 4 B Hoxf Bg
AT, H ALY i1 0 30 pmol . 38 3
L /N T4 RNA SR F AR [A 77 X6 CFL2 347 Ik
ik, BEFL/ANTHE RNA 5695 10 pl,
1.8.2 RNA B ZE qRT-PCR ## fifi § TRIzol
Reagent $& U2 20 R0 40 g b 9 5 RNA, JF 4% BE1d
BH 45 3k 47 300 5% 5%, SR )5 W FH FastStart Universal
SYBR Green Master #VE 18 BH 47 qRT-PCR*ﬁ‘U”\Uo
K miRNA R kB L U6 /E NS, Kl mRNA
FIRTETLL B -actin fE NS, FIH SPSS 19.0 4k
PRIEAT 3T 270 2 SR BB GE T T
1.3.3 CCK-8 %L A 4hm 55 XEO A K40,
53 % G miR-671-5p 41 il 491 KA il 4 %t B 51 )i
PEAT AN BT R IR IE 2 1 x 10° 4 /mL 5, W]
96 LR M EFLIMA 100 puL (1x 10° 4~ /L) , &
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FLIHE 5 AMEAL, 5% CO,, 37 CHFRMEEfS, 47
BT 0, 24, 48, 72 h [mAFLINA 10 pl. CCK-8
VW, dRZLEEFE 0.5 ho PRI S0 A DAY 5 5
KA 0D450 nm b I OCAE , 1 FH 25 LR BRI 2 T
PEAT S AL MO (E R &, JFEE 3 K.

1.8.4 Transwell > & 8 B4 oAb B A 20 i 7
fRItE R, R H AN RIS R 1~2 x 10° 4> /mL
Je, FAEA/NERANA 100 uL SR (b A
FIRELR M /NECHATIEIT Matrigel K07 H
B L m/NESMYFLT A 500 pL 58 e R AL
AR A TR R 12 h 5, K /NE AR I 8
TAEG FHH, 95% L FEE W E 15 min, {HH
0.1% 45 4 Y4 {4 10 min J5, f# ] PBS ¥ & ¥k 2=
TEEIF AR T . B /NERCE T80 7 IR 5]
BB AR TR (100 %5 T REALERL 6 S HLET
FHEEZIK) .

1.3.5 Western blot JZ M RIPA (& ) 5 & U4
W AH A LN EH, 4 BCA HHE &
J& o FH SDS-PAGE 5 & B il 10% 4 8 1 5 #E17
ERE (LA E PN 50 ng ), R R 5L i AR
¥ HE AR B E PVDF B o 50 o/L B i 4 0% £t 1A
4 h, Jin PBS #i &K CFL2 —PL ( 1:500 ) | E-cadherin
—¥37 (1:400) . N-cadherin —3¥i. vimentin —¥$HT Iz
B -actin —Hr (1:2 000) , PRI H &E T 4 CIK
FEWEE 14 h; TBST VM 4 ¥k B EHHK N 30 min,
B HRP FRid B9 =90 (Prf sk di/h R, R
1:10000) , FHEHFHE 3 h; "W FLERG, 4ks:
TBST ¥R 4 Y H B R 30 min J5, { HTH B ECL
RN & I T R B S o =T
1.3.6 MK EZHELE PCRY MZUEN:?2

4 -
ﬂ]g P<0.001
£
=
=
=t
& .
£ 1 eeess
g ::::':::':.::
TN
0 22nniiinnee T
W% I A
El1 gRT-PCR #ill miR-671-5p F&ix

Figure 1 The expressions miR-671-Sp detected by qRT-PCR
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(CFL2) -3'UTR-WT ( #f A= %) Hl CFL2-3'UTR-
MUT ( 574880 ) 50, B9 38 J5 09 5 51 23 i) % A
2 ORIy b A Y 2 BORE 3 Ji) S miR-671-
Sp BEALY) 3L [ #5 Y Hep3B 1ML, 48 h 5 W4 40l
TR i BRI B ARAE SR . RS TS RO AR
) 2 2t R i W Ol 3Rk i B ELAY LU AR
1.3.7 AWz 8554 M TCCA R E (hips://
cancergenome.nih.gov ) I # HCC £ & #y FE K &
ik BCHE, 43 BT miR-671-5p 7E HCC 4 4 5 ¥ 5%
P FIEESR, YUK miR-671-5p KRS E
ToUI JT A B PR S 3R I AH OGP . Bl TargetScan
( www.targetscan.org ) 15 Starbase (https://www.
starbasegame.com ) Z3HT miR-671-5p M 45 A7 14, o
1.4 GitZEaeE

K H SPSS 19.0 FAF o kit . Bodii A %K

+ bR e (x+s) Fon, R tK%K, P<0.054

Gt E .

2.1 miRNA-671-5p # HCC RiESHAFHIRIE

80 X Ifi PR BEAS Fp, HCC 4141 " miR-671-5p
) AH X 28 H R 2.531 0£0.034 9, 8 55 4H 4
0.384 8 £0.024 8, ZRABITFE L (P<0.001)
(B 1A) o 3F— 20K WA [ i 96 i TNM 43 30 1 2
ZUh miR-671-5p RUAAXT Rk E, R (1~2 1)
() 9 ) B A 62 91, e B (3~4 1) i 91
18 ], PIdLAYAAXT miRNA RiAEER AR H#E
X (P<0.05) (K 1B) .

44 P<0.05
1 "
X 4
# -
e o.: n
£ 32300 %
2 24 Sgeeegs L
"% *fise [ -
E | s .
m -
E

-2 el () g

A: HCC S5¥as44; B: AESMH HCC A4

A: HCC and tumor adjacent tissue; B: HCC tissues of different stages
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B8 FTH, % microRNA67I-5p 78 A0 PRk R s e Mg 2 5 b dmpe, - Bl gk & 47

22 WA B AR XT TCGA KRR AR B4 122 [ 25
O oM, A BUECE R TR A miR-671-5p &
B OAR N HCC 41400 K15 5 W] B T 1B 41
41 (P<0.001) (KE2) .
hsa-miR-671-59 with 370 cancer and 50 normal samples in LIHC

Data Source: starBase v3.0 project
5- P<0.001
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Box plot ) Gene expressions

Bl 2 TCGA #i#EEE+ miR-671-5p £ HCC RIEEHAHH
RikIKF
Figure 2 The expression levels of miR-671-Sp in HCC tissues

and tumor adjacent tissues in TCGA database

2.2 miR-671-5p 5 HCC I KRR ZH X &

L1 80 i HCC Y miR-671-5p V-1 38 3k 1H ( 1.995 )
J bR E, K miRNA-671-5p (1) & &4 R i 2 A 41 Ml
flRFhd], Hobhmikgl 42 ), RFk4 38 i,
LT 4SS R, miR-671-5p BRIk /K5 AFP /K
SEL MR g H . # kIR IR . Edmondson-Steiner 43 2%
K TNM 8B B4 % (4 P<0.05) , iS5, 4F
1% . HBV S48 L ¢ (4 P>0.05) (F1) .
2.3 miR-671-5p # HCC fiE & R IR X F R

i qRT-PCR £ ] HCC 4 2 & Hep3B.
MHCC-97H., HepG2. SMMC-7721 FIAIE & T4 its
LO2 H' miR-671-5p [ KK, SCE 458 8w,
5 L02 40 &8, miR-671-5p 76 HCC 40l & iy
FRHW T, SRR MHCC-97H 21l
Z 1 miR-671-5p Ft = i B A W (3 P<0.05)
I 3E B AE MHCC-97H 21 il & & ik miR-671-5p ik
Tlaseds (E3) .
2.4 BRI miR-671-5p HIFKEXT HCC

4 R 14 58 A9 52 T

9T WAHE miR-671-5p XF 48 i 384 58 1 52 e, fif
FH miR-671-5p 1 ¥ /K MHCC-97H N ) miR-
671-5p A F ik &, it qRT-PCR 52 56 A ) L &
AR, 458 BoR, MLE miR-671-5p B3R E W
BREAL (P<0.01) (E4) . FEAFBES, FH
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CCK-8 =AM 0D450 nm 4b 25 Yt miR-671-5p 1
il #9955 40 1 P X B 51 MHCC-97H 2 i 17 3
FEfE S . GER BN, 248 h #EYLH) miR-671-5p 4
il ¥ ) MHCC-97H 4l g 3% 58 G oy 5 X B 41 A1 H B
WFRE (P<0.01) (KE5) .

#z1 miR-671-5p 5 HCC I RRIRIFMEZ BIRIX FR [n( % )]
Table 1 Relations of miR-671-Sp expression with clinicopathologic
characteristics of HCC [ (%) ]

ES n fkFE (n=38) EEiL (n=42) P
iy (%)
< 45 33 15 (39.5) 18 (42.9) 0.556
= 45 47 23 (60.5) 24 (57.1) '
el
3 51 24 (63.2) 27 (64.3)
% 29 14 (368) 15 (357) 07?2
HBV
B 32 20 (52.6) 12 (28.6) 0.052
FH M 48 18 (47.4) 30 (71.4) ’
113 AFP K (pg/L)
< 400 24 17 (44.7) 7 (16.7) 0,046
= 400 56 21 (55.3) 35 (83.3) ’
E AN (em )
<5 56 28 (73.7) 28 (66.7)
=5 24 10 (26.3) 14 (33.3) 0.096
il iR
1 45 28 (73.7) 17 (40.5)
=2 35 10 (26.3) 25 (59.5) 0.044
RIS
I 33 12 (31.6) 21 (50.0) 0115
H 47 26 (68.4) 21 (50.0) ’
T kiR
G 24 20 (52.6) 4(95)
H 56 18 (47.4) 38 (90.5) 0.028
Edmondson-Steiner 43-2%
I+11 45 28 (73.7) 17 (40.5)
I+1V 35 10 (26.3) 25 (595) 0.006
TNM 431
I+11 62 34 (89.5) 28 (66.7) .
MI+IV 18 4 (105) 14 (33.3) :
4 P<0.05
= -
=z
2 2
&
£ N
g
0

\p;LA“CQ,g'I\X “e?cﬂ W@i@\&qﬂ\

3 miR-671-5p £ HCC i R 5 IE ¥ AF4ARE R h9RI%
Figure 3 The expressions of miR-671-5p in HCC cell lines and

normal hepatic cell line
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Figure 4 Determination of the transfection efficiency

2.5 miR-671-5p K&k ix3xt HCC HMEZ ST
b
g ik — AR FE miR-671-5p 7E HCC 41 Jil {2 22
5T R b HARE R S T AE, AHBEF miR-671-

papitst miR-671-5p #1kIH

—o— XM
- miR-671-5p k14

El 5 CCK-8 #illl miR-671-5p Xt HCC 4 B3 58 i 24 i
Figure S The influence of miR-671-5Sp on cell proliferation in
HCC cells by CCK-8 assay

Sp 40 4 7 O MHCC-97H 41 i Hh 19 miR-
671-5p K85 AT Transwell SE5G . & BAL R K
miR-671-5p J5 MHCC-97H 4 il R 222 51T fe
T W WG (¥ P<0.01) (K 6) .

6 Transwell /INE#& miR-671-5p ¥t HCC AfER REZEE B9 ( x 100 )
Figure 6 Transwell assay to assess the effect of miR-671-Sp on migration and invasion in HCC cells (x100)

2.6 miR-671-5p BER N Kk HRIEHFR

2% TargetScan M Starbase o & B, CFL2
5 miR-671-5p f7 7E AL B AMEC XS, CFL2 24 miR-
671-5p WG TEAE B (K 7A) o HETE A il
PR, CFL2 78 Z Ff i3 N b 3R G5 B AR, JF A7 78 40
il I Bz i B - (8] 5t 4% 4k (epithelial-mesenchymal
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transition, EMT ) ZA/DIgE. Ml HCC BY
2 i %, J i miR-671-5p 5 CFL2 (¥ %
%, i miR-671-5p #H14 T8 MHCC-97H
4B R miR-671-5p I E k5, 4 qRT-PCR &
M CFL2 Fik &g, S5RE/R CFL2 ER kW 2Tt
# (P<0.001) (B 7B) , Jf H 7 MHCC-97H 4f
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A CFL2 iR AE S miR-671-5p I F L EH L
B & A 56 (P<0.01) ( B/ 7C) o 4 TCGA ¥
P& E 40 M1, IESE CFL2 78 HCC " 38 35 5 B g PR AIG

(P<0.01) , H'5 miR-671-5p Ay ik 2] E M
M (P<0.01) (E7D-E) .

Position 1786-1793 of CFL2 3' UTR ~ 5' ..GGGAUUAAAUGUCUAGGCUUCCA...

hsa-miR-671-5p 3" L.GAGGUCGGGGAGGUCCCGAAGGA A

P<0.001

7 BERSTREIE

— Regression {y=—0.1523x+3.2152)
® =—0.217, P=2.65e—05

A: miR-671-5p #4545 CFL2; B: T8 miR-671-5p %F CFL2 F£iKIFEIH; C: miR-671-5p 5

CFL2 FEAMAHIENESM T D-E: miR-671-5p 5 CFL2 X &K TCCA BdaH /3t

Figure 7 Analysis and verification of the target gene

A: Targeted binding of miR-671-5p to CFL2; B: Influence of down-regulation of

miR-671-5p on CFL2 expression; C: Correlation analysis of miR-671-5p on CFL2 expressions; D-E: TCGA database analysis of the

relationship between miR-671-5p on CFL2

2.7 miR-671-5p &L K T3t CFL2 FIRIEM &
mikE S EMT BIX &

g #F — W i miR-671-5p X CFL2 f4 ¥4 4%
£, 38 i 28 48 miR-671-5p 5 CFL2 B9 45 & fii
MR AT RSO R SR I, 45 R R Y 4
A SRR, &5 miR-671-5p Tk 5
A2 CFL2 ) mRNA P19 48 46, T IESE T miR-
671-5p 5 CFL2 Z [H] iy A B .45 & ( Kl 8A-B) .
i id qRT-PCR B iF CFL2 siRNA W ER R, &
L CFL2 siRNAT mEBRACREH L (K 8C) , KLl

© MR ITF EHHBNHFEIH

JH siRNA1 XF CFL2 By R K 17/ fk. £ Western
blot ¥ % B, ik %35 miR-671-5p 5 CFL2 & [
PRI T, B T EMT A G Y
ik, MAEMLFIE miR-671-5p B IR F [ iR
CFL2, Kl & B CFL2 1Y 2 1k ht B IR EL 358 43 HK 7
T miR-671-5p XF EMT #H & 45 b 8 11 3¢ 35 19 411
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