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K85 9E4% 53 RNA LINC00313 5 miR-342-3p/fEBx E B A2 3
7ERT4H R = 4 AR HR RS 1E F S 4L

241k, 5%, W, HEL, ke, Rak, TEH, Kt

(FTA X FWEER AR, #Tab 422 071000)

W = BESEE: MK (HCC) & 1 MU R A SEVEZE T 8 % W IR R 2 —, BF 5% 3 WK 65 I 4 5 RNA
(IncRNA) JAFER/NRNA (miRNA) (938 3K, F 18 5o 410 ) #E mRNA B 755 5002 iF mRNA Bk 2 5
et Bt i R . LINCO0313 1 Sy — b H A 08 16 P (19 IncRNA 2 5 i & F Rtk el 72 IR 1 A2
(ANXA2) FEALHE HCC () 22 R Bl vh 2 0k R, fR gk e AU & A=, IF ] RESZ I I miR-342-3p
B G, AR LINC00313 . miR-342-3p. ANXA2 7E HCC 4i i g 2 ik M A E G &R
77 3%+ FH qRT-PCR 5 Western blot £ I A JF 55 51 44 ifs & HCC 4 ig & (Li-7. HuH-7. Hep3B2.1-7)
LINCO0313 . miR-342-3p X ANXA2 ik, FFIRIMEE IR0 Li-7 400 43y 25 % B (JCAb#) . LINCO00313
siRNA 2 (5% 4L LINCO0313 siRNA) . miR-342-3p B2 (4% Y miR-342-3p FE48L 4y ) . 4 e [ 14 X iR
% gL B M siRNA J7 91 5 B 7k miRNA J7 41 ) o RGO 20 (4% 4 LINCO0313 siRNA J miR-342-3p #171 il
Y1), H qRT-PCR 5 Western blot ¥l 4% 20 40 Jft LINCO0313 . miR-342-3p & ANXA2 3k ; MTT 525 K 57 #
A TE IV 1S 56 A D0 5 200 40 L 14 5% 5 64T TUNEL % (RS DU 45 ZH A MO 15 Transwell 1228 & Western blot 43
A I 45 0 AN AR B A B K b - S AR AL (EMT) AHSCE A K & 1 (vimentin) . E-45 %5 2 1
(E-cadherin) 323k ; BRPF 2 0 YL (0K I 4% 2H 40 B Bel-2 216 X BB 11 (Bax) /B WKL 40 -2 (Bel-2); XY
e 2 TR A5 S 56 40 AT Li-7 40 LINCO0313 Xt miR-342-3p . miR-342-3p XF ANXA2 Y #0 ] i 5 . el ~7
TR S AR RUR AT B E LINCO0313 1T Bk X Li-7 20 H 4 9 4 K 1Y 52
SR 5NN LR, Li-7. HuH-7. Hep3B2.1-7 4 fifd i LINCO0313 . ANXA2 mRNA M 45 13351
B TF i, T miR-342-3p R iA B B (34 P<0.05) ., 5XFHB41 s, LINC00313 siRNA 41 . miR-342-
3p LA 2H 4 D ANXA2 mRNA M2 2R 383K | B A3 . SRR 0 | REMMEECH | vimentin 4 11 R A
I BT (P<0.05), miR-342-3p ik . TR | E-cadherin £ 1835 . Bax/Bel-2 HLE A BT (35
P<0.05); 5 LINCO0313 siRNA £l [t 8%, LB L2 40 i ANXA2 mRNA MR FI3RIA . IO 48 . SR A R |
ZZRMMIETH . vimentin 25 KW B AR, M miR-342-3p ik . A TF | E-cadherin £ H %1k . Bax/
Bel-2 FUAE Y B A% (35 P<0.05) . Li-7 400, LINC00313 nf ¥ i) R i miR-342-3p £k, miR-342-3p ]
A1) R E H ANXA2 ik (39 P<0.05) o RPN SEER 45 R 8o, 5 oA B 17 40 A R B AR
LINCOO3 13 i I 1) Li-7 41 i B A 088 1) 4 B 5 i 359 O B IR, ioid 40 20 LINCO00313 . ANXA2 mRNA J
A I WAL, 1 miR-342-3p ik WA (3 P<0.05) .
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Role of the long non-coding RNA LINC00313a and miR-342-3p/
annexin A2 axis in hepatocellular carcinoma cells and the action
mechanism
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Abstract

Background and Aims: Hepatocellular carcinoma (HCC) is a common cause of cancer-related
mortality. Studies have shown that long non-coding RNAs (IncRNAs) regulate the expression of
microRNAs (miRNAs), which, in turn, participate in tumorigenesis and progression by inhibiting target
mRNA translation or promoting mRNA degradation. LINC00313 is a cancer-promoting IncRNA that
contributes to tumor development and progression. Annexin A2 (ANXA2) is upregulated in various
malignant tumors, including HCC, promoting a malignant phenotype, and it may be regulated by
upstream miR-342-3p. This study was conducted to explore the expression of LINC00313, miR-342-3p,
and ANXAZ2 in HCC cells and their interrelationships.

Methods: The expressions of LINC00313, miR-342-3p, and ANXA2 were assessed in human liver
tissue cells and HCC cell lines (Li-7, HuH-7, Hep3B2.1-7) using qRT-PCR and Western blot. Li-7 cells
were cultured in vitro and divided into different groups: control (untreated), LINC00313 siRNA group
(transfected with LINCO00313 siRNA), miR-342-3p mimics group (transfected with miR-342-3p
mimics), negative control co-transfection group (transfected with negative siRNA and negative miRNA),
and co-transfection group (transfected with LINCO00313 siRNA and miR-342-3p inhibitor). The
expressions of LINC00313, miR-342-3p, and ANXA2 were analyzed in these groups using qRT-PCR
and Western blot. Cell proliferation was assessed using MTT assay and colony formation assay.
Apoptosis was detected by TUNEL staining. Transwell invasion assay and Western blot were performed
to evaluate cell invasion and expressions of epithelial-mesenchymal transition-related proteins (vimentin
and E-cadherin), respectively. Immunofluorescence staining was used to determine the Bax/Bcl-2 ratio in
the cells. Dual-luciferase reporter assay was conducted to analyze the regulatory relationship between
LINC00313 and miR-342-3p and between miR-342-3p and ANXA2 in Li-7 cells. Furthermore, a
xenograft tumor model in nude mice was established to validate the impact of LINC00313 knockdown
on Li-7 cell growth in vivo.

Results: Compared to human liver tissue cells, the expressions of LINC00313 as well as ANXA2
mRNA and protein was significantly upregulated in Li-7, HuH-7, and Hep3B2.1-7 cells, while miR-342-
3p expression was significantly downregulated (all P<0.05). Compared to the control group, the
LINCO00313 siRNA group and miR-342-3p mimics group showed significant reductions in ANXA2
mRNA and protein expressions, cell proliferation, colony formation, and invasion, as well as decreased
vimentin protein expression (all P<0.05). Furthermore, miR-342-3p expression, apoptosis rate, E-
cadherin protein expression, and Bax/Bcl-2 ratio were significantly increased in these groups (all P<
0.05). When compared to the LINC00313 siRNA group, the co-transfection group exhibited elevated
ANXA2 mRNA and protein expressions, increased cell proliferation, colony formation, and invasion, as
well as enhanced vimentin expression. However, it reduced miR-342-3p expression, apoptosis rate, E-
cadherin protein expression, and Bax/Bcl-2 ratio (all P<0.05). In Li-7 cells, LINC00313 could negatively
regulate miR-342-3p expression, while miR-342-3p could negatively regulate ANXA2 expression (both
P<0.05). In vivo experiments demonstrated that compared to untreated Li-7 cell xenografts, LINC00313
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knockdown in Li-7 cells significantly reduced tumor volume and mass. Additionally, LINC00313 and

ANXA2 mRNA and protein expression in tumor tissues were markedly decreased, while miR-342-3p

expression was significantly increased (all P<0.05).

Conclusion: LINC00313 is upregulated in HCC cells and may promote a malignant phenotype by

inhibiting miR-342-3p, thereby increasing the expression of its target gene, ANXA2, in HCC cells.
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AT 41 it 9 (hepatocellular carcinoma, HCC) J&
S A NS O A i O g &
AT, 2 U RE A OGP R T = KR LR A
Z—, HHEEERMEERSEEETIRME,
VB —Fh s i AL P, 44 IR B0 1 R KA
FU2L O FEZ R RER, REZHHCC BETE
M A B2, WRIT R B RRY . RAETE R IL 4
H, FE HCC M2 Wi Fya 7 iU 7 ik e, H&E
KR MEE RS FARSRAR & o R T NG H AT O
D5 JR A 5 B A AW I HCC Y 3T A s 24 . Bl 3 A
FR¥NEDLEE, CEmErLEYhEysS
HCC 9 & A3 56, ARG PR b nl FH 1 L 30 46 ) 0 33
Jei VEAR B AT SR bR AR AR AR W BCR AT AR AR .
I, AUEEEFTNBAEEYREY, X aea
B F BB 2 W B R R S IR T AR

WF 55 % B, K % JE 4% % RNA  (long non-
coding RNA, IncRNA) i 2 MALEI R AE (RS
HCC) K k& 2 AEH . LINC00313 1E Jy—Fh
FAT 80U 1 1Y IncRNA 2 5 g & AE S it Jg ol
il 38 a2 A A /0N 200 B0 g v M2 I 4 i Y 43k i
P HE ) IR i e g A e R K. b
Kz — 8] 78 Jit 7% 1t (epithelial-mesenchymal transition ,
EMT) FliE #7, /N RNA (microRNA, miRNA)
S — R AR SF W AE GRS RNA (neRNA) , KB
F18~25 MR, i RN RS —
F 50 A4 B AE FEL AR, 15 2 miRNA B 538 £k 5
HCC 1y & A ik Je g o600 wR gl e B, 4%
miRNA [ 2 35 J& LINC00313 4 5 i &g & 2k & e B9 L
il Z —, LINC00313 ] i i M I miR-342-3p 1 fi2 {ii
H RN . TR . R R,
i B LINCO0313 ] 386 % [ iR ad 72 o 1fif miR-342-3p /&
— o R A P, A R TR A MR L ek R A
Ji 8 K HCC 25 g v B d R, o HL k7 0t 6k
0 A S R 240 LR | R 40 e 20 Y 1 A
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i AR 22, IR AT A G R HCC 20 i 3 4
SR | =3 T I 0 S 0 B U T TN
miR-342-3p 7] 3 & 0 () 9% B EK 2K 11 A2 (annexin
A2, ANXA2) i 40 i 45 B d 40 M 3 5 . EMT.
LR R 2% . T ANXA2 AE Sl — i 8500 255 I8 76 785 bk
i HCC Rk, JF 5 0% Db e A8 2 1 v 0 3 4
GUAN 30 LA R AR A R AR AR RN, TR R
FIR AP HCC AN ML 38 56 . EMT . i MR 2%,
T A0 ) AR P9 e A R R L AR 1T L E AR
LINC00313 7] fig il 1 miR-342-3p/ANXA2 il 9 55 HCC
MG . TR R, A S RSN IR
UM R Li-7, % b 100 E AT 2 B R

1 MRERE

1.1 KF5EE

N HF 52 5 40 9 . HuH-7 40 8 . Li-7 40 B .
Hep3B2.1-7 4 . N5 5t 40 Jifd 56 4 35 5% 5L 0 B X
W HERAEmAEARA A (525 . CP-HO43 .
CL-0120, CL-0139., CL-0102, CM-H043); — %
J i SO R & A L AR YRR A
B (585 . B639277); At AB-Wsh&EH
(B-actin) $iik . E-%5% 5 H (E-cadherin) LK |
BB (vimentin) HUK . Bk 4HAEE 2 (Bel-2)
Pilk . ANEPLA Bel-2 KB X (Bax) Uik,
P25 5% 6 Y 1 ) B - P/ B Alexa Fluor 488 . %7856
R A PR ) L e B e e () A -
Yo% Alexa Fluor 555, Z5MEREAWIWA XM =
RKEMBEARARAF (185 AF1216. AF6759 .
AF0243 . AF1213., AF0054. PO188. RGO89S .
PO179 . CO121); #Ht A ANXA2 Hrik . MTT & il it
& BN E AL W AR IC 3P B R 1eG T .
TUNEL 4 Ml i 77 & 14 H 9% [ Abcam 23 #] (17 %5 .
ab185957 . ab211091, ab205722. abh66108) .
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HM-PCR1 %¢ )¢ 5& & PCR A& X [ 111 45 46 5%
HL TR A RS 75 HED-SY96S 4 [ 81 £ 3 g B b
AU F1 L AR A% S P B R AT BR S |D 5 XP-200 756
B A B AR A RA A SQ-
188 2k R XL AE 1 4 [ FL UK A% . WH-600-LCD Hi, K {X
HLR . SQ-189 2 R XL Al B 2R 11 % EN s Yk A I B I
LAY R R A .
1.2 LWHE
1.2.1 @ pa sz A W W SE 0 R A T 52 5 40 i K
Li-7. HuH-7. Hep3B2.1-7 41 g P & T 40 °C K
W R UR A TN, B0 IR YRR JE 3 i A 52
I i 52 45 15 55 3 OB AT 10% 16 45 075 5 1% 75 - 5%
B F WUPL Y RPMI-1640 85 3% JL | DMEM = B 8% 5%
5. MEM B: FR HOIRA) R SR, ¥ T 29 80% 4 LI &
G AT AR
1.2.2 qRT-PCR #: ) 48 JZ, LINC00313 . miR-342-3p %
ANXA2 # 5 fifi B TRIzol i 77 #% 18 3L 130 0 48 S 43
S A5 AN B RNA JG, SR — 2 ik U ket
A 1 IR 77 & A PCR N 1R A V4% BR LU B 4R &
W N4, 40 A1 B8 45 R S A5 B 45 40 Mg
LINC00313 . miR-342-3p K& ANXA2 fif ¥ B {H , >k H
AN A BT A B, [ 5 S L B -actin
U6 (LINCO0313 K2 ANXA2 2K B-actin, miR-342-3p
N2 U6) AH LA B LA X ik, 519)F 51 I
IS

&1 5|9F5
Table 1 Primer sequences
FEH JF511(5'—3")

LINCO00313

E ) GGA AGC ACT TAG ACC CTG CC

S GCC GCT GTT GGT TTC ATC TC
ANXA2

1Em CTC TAC ACC CCC AAG TGC AT

| TCA GTG CTG ATG CAA GTT CC
B-actin

iEm] ACA GGC ATC GTG ATG GAT TCT

S m) CAG CAGTGGTGGTGAAGTTAT
miR-342-3p

1Em] CAG GGA GGC GTG GAT CAC TG

| CGT CGG GGG CTC ATG GAG CGG
ue6

1Em] ATT GGA ACG ATA CAG AGA AGATT

S In] GGA ACG CTT CAC GAA TTT G
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1.2.3 Western blot # ] 2m L ANXA2 & & k ik fHiH]
RAPI 24 fif% W 4% HE U8 W 48 5 43 31 44 113 4% 4 it A 2
FIJG . SR BCA B iR vk B2 5 8 T ok i vh &
WA E AR A0 MO 15 pg B B UK R R R,
T 455 B )5 B9 8 11 LA 3% 2R LT A T R A
Ji, B FBIF B-actin, ANXA2 %K 1 &4 #EA TP
PR, 7E4 C RS —$HL ANXA2 (1:1000) .
B-actin (1:2000) W& 24 h, WH, ¥ex—ht,
HhN1gG 4t (1:2000) EiRWEE 2 h, KA T
o, B B A KM S LU Tmage ] 54400, & &
BB A KA G5 2 AR 1k

1.2.4 mianymh s Li-7 40 ML 105 R 1E
24 FLMIG R (LMY 151007 410E), 36 h
J& 4 % BR 41 . LINCO0313 siRNA 41 . miR-342-3p
BRI A . SRR Y A PE X RR AL . R e AL, Bt
HRZH A 1 JHE 4 45 A 40 i A P I 52 44K 2000 $2¢ BE G 33
B 48 S 20 20 1 47 % Y& . LINCO0313 siRNA 4 5% 4
LINC00313 siRNA, miR-342-3p 5% $ll #) 41 %% ¢ miR-
342-3p BEAU W, A G B 4 X IR 2 A% U ] P siRNA
750 B M1 miRNA JF 51, e Y 28 5% 4L LINC00313
siRNA J¢ miR-342-3p Ml il ¥, 64«24 h J5 RE KA
20 R A AR TR A5 o qRT-PCR 4G I 2% 41 41 Jfd o
LINCO0313, miR-342-3p % ANXA2 mRNA # ik ;
Western blot £ Il 2% 2H 41 ffd H ANXA2 25 H &3k .
1.2.5 MTT % 3o 2m fe 3% 78 7& M Li-7 40 e 4%
J& He B AE 96 FL MR 15 52 (B L3RR 29 1 x 10* > 48
M), 36 hJG4& M 124 MR 56 Yy, 24 h 52k
FH MTT 328 7] 4 e B 130 ] 48 S A0 00 4% 41 48 e 34 5
K BT A R A BE 2 = YL 4R O /%)
HEZH G x 100% o

1.2.6 FMEFEN & LA 50 E KT REE
Li-7 40 M AE )5 S M 7e 12 FLAR S 3% (fgfLERh 24
S04 ), 36 h 5 1.2.4 TR/ HEE YL, 24 h
J TE AR B R Ak 2 R, 3 A AT L 4 A Uk
R, XPILHEATUEG . B . A TRk
AR, SR JE R U O AR O R S AL SR, A
Image J 514 o2 2 H A A AN M A V& B B S 30 i 4R
AR, T AR R BT A R =5 YL 20 20 i
AR VR0 0T IR 2H 2 Jif 5 75 5 x 100% -

1.2.7 TUNEL % & ¥ &40 Li-7 4 f 8 = Li-7 4f
MUAEAR G R TE 24 FLAR K 77 (BEFLIEFZY 1.5 x 1004
iM1), 36 h M 124 R %Yy, 24 h )5
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VR . FE &AM, $ 46 >R TUNEL 5 I 1257
GBI UL FE S 1 TUNEL e 0, SRIKE RS
DAPI YL, VU5 SR A S 1o 40 0 458 O 5% B 4% 24 &
1%, Ul Image J 342 & H A A 0 T 40 i %k B & B
A H E B TR, THARC . M=
T A0 A H S A A H % 100% .

1.2.8 Transwell 52 Bate il 28 fo 42 2 6 A1 Li-7 20 A%
G IR AT, 42 R0 7E 24 1L Transwell 55 3% # |- %
(e Rl ) 3% (B ALERN 2 1.5 x 1004
4iffl), 36 h 5 124 h R ALYy, 24 h)5
4N AN B iR A LT B9 RPMI-1640 15 77 JE 4k 28 1
F%, S FERAE T S0 A 10% 16 4 10
) RPMI-1640 X% 3% 3, 24 h 5 X} F = 40 g 17 U
W [ gL VR, RERAE
U W ZE T B L 25 dH K8, LA Image J #0122 2 3
S A MR B PR AR 2B EE .

1.2.9 Western blot % 28 . EMT 48 % & & k&2 ¥
124 R AE R &4 Li-7 dE L o mil e S R A s, i
1T Western blot ¥ | £% 2H 2/l }fg # vimentin . E-cadherin
EH R, HMAEEW 123, L8 —5
vimentin . E-cadherin ¥ #% 1: 1 000 I 1 %% B ; B
~actin $% i 1:2 000 H 5] 5 F%

1.2.10 %% % 8 4 & 40 20 B Bax/Bel-2 }o /i Li-7
Ui AL A S FE R AE 24 FLARIG R (R FLIERN 29 1.5 x
10044088 ), 36 h J5 4 B8 1.2.4 o fif 7R 0 AL % e
24 hJE Pk . e A M, DL 3% o S Ak S
4B PN 3 48R B S 0 R /N BRUUE Bax — B A AR IR
Bel-2 — BB (M BE 150 %), Wk)Em Tk
B 200 15 ) Alexa Fluor 488 A5 ic B P % 15 Alexa
Fluor 555 tric M He /N B =90, VeI 5 ik DAPL 4 (4,
TR PR 5 R S T O 26 1 R s L LR, L
Image J BC{4 7 it FL 45 2 40 Jf 2 60 FN 21 8 58 O i
DA% 21 2 00 98 I 5 /41 60 5 ) 5 BV R Bax/Bel-2 .o
1211 R ERE X B RE LA &N K B EIE
LINC00313 #F miR-342-3p . miR-342-3p % ANXA2 ¢4
e iflds  Li-7 AR ARG 3R TE 24 FLiR G 77 (5
LR 2 15 % 10° 400 ) , 36 h 5 BEAL 5> 4 ¥ 24E
Kl (WT) -LINCO0313+miR-NC #H ( % 4 ¥ 1 #
LINCO00313 Fl 1 miRNA J¥ 81 J5oki ) . WT-LINC00313+
miR-342-3p 2 (% YL B A= AU LINC00313 il miR-342-
3p B Y kL) . A8 AL (MUT) -LINC00313+
miR-NC 41 (%% % ¢ 7% 4 LINC00313 1 F 7 miRNA

© WA )3 of [ FF I F A EPTA

J¥ %) BB ) . MUT-LINCO00313+miR-342-3p 2H (%% 4t
28 78 A LINCO0313 11 miR-342-3p £ 481 4 Jit Hi ) |
WT-ANXA2+miR-NC 2 (% 4y 8y /f A ANXA2 3'-UTR
5 B ok A BT PE miRNA ¥ %1 ) . WT-ANXA2+
miR-342-3p 41 (%% Y& %§ A= B ANXA2 3'-UTR % 45 5
A Al miR-342-3p AU W) ) . MUT-ANXA2+miR-NC 41
(% Y 5 75 T ANXA2 3'-UTR 4 45 50 KL F B P miRNA
J¥ %) . MUT-ANXA2+miR-342-3p 41 (% Y 2% 75 74
ANXA2 3'-UTR i 45 5 bz Al miR-342-3p B 014 ) , i
FH i 52 1A 2000 F2c B BG4S S o0 2H E AT 5% 04 24 b,
SR G R FHOBL2E 5\ 2 T 41 5 35 PRI ARG I 3 39) & 4 i G
Ut B R 500 45 2 A0 B U 't 2 Tl R 6T 1 o
1.2.12 Wk Az A Bor BT B RS R AR R
B SFAS E% LINCO0313 f4 Li-7 20 M 76 7K 14 114 4=
KfeJ7 o AN b i 37 35w S5 5 Sl W A BR B A 2 ) I
3L 12 KM BALB/e #R B (4 F %), IFBEAL >
241 (n=6). FFa % Y sh-LINCO0313 Fl sh-NC 2
95 B 1Y Li-7 40 53 o0 B2 T 1 S SRR B 22 R
(1x 10°4~/100 pl.), 124 sh-LINCO0313 £H F1 sh-NC 41 .
B 7 RN LM KN, I 2T
e MR ARRI=05x (K& x 182 . 4 85 HH
JipJeg AT FR AR, O EUM R 41 25 RNA RTE R
b — 2 K W 9 41 41 LINCO0313 . miR-342-3p .
ANXA2 mRNA Fl ANXA2 FE H £ ik, sh¥ L ke
WAL K2 sh Y 0 35 2 s b (48 Bt
5. 2022-0922) .
1.3 FitF4E

AR FEEIE R a2 (v 2s) R
7, I LA GraphPad Prism 8.0 542400, %
MY HE Z ottt 2 m2ZR 0, WRZ
6] 2% S F— 2 LB AT SNK-q K 56, P<0.05 N 2= %4
giiter L,

2 & R

21 A~ [E 4 B2 1 LINCO0313, miR-342-3p &
ANXA2 RiEKF
5N S A0 Mt g, Li-7. HuH-7. Hep3B
2.1-7 4 i 7R 1 LINC00313 LA J% ANXA2 (1) mRNA & 5
A THE . T miR-342-3p Ik B EAE (1 P<
0.05) (K1),
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37 1.5 3-
P<0.05
; . e _P<005 i _P<005
4 = Q
® 24 1.0 4 ' 21
= r =
z £ =
o & z
8 11 g 0.5 T 1
S : :
= g z
- 0.0- = o
ﬁ&%éﬁ 11&\?@“1@%@“@@@ ,\wﬁ AL 1@%@“1@\‘@‘11&\% ﬁ%ﬁ _]tg&\‘@»“qw@ﬂm@
A
1.5
ﬂ]‘ﬂﬂ . P<0.05 .
4
*él.o-
£
A0 o o
3
)ﬁ%@ wﬁ@’ L&i\&@ F%{E,E‘o.s-
ANXA2 s— S S S 37 <D iZ:
0.0-
Wi i
Bractin N GNP WD S 2 D ﬁ)ﬁi Lt \U% Rk
B

E1 LINC00313. miR-342-3p 5§ ANXA2 mRNARERAREEN  A: AR LINCO0313, miR-342-3p. ANXA2 mRNA
Fiktk; B: AR ANXA2 KA
Figure 1 Detection of LINC00313, miR-342-3p, and ANXA2 mRNA and protein expressions A: Expression levels of
LINCO00313, miR-342-3p, and ANXA2 mRNA in different cells; B: Expression levels of ANXAZ2 protein in different cells

2.2 #& fH Li-7 4A B LINC00313, miR-342-3p & 0.05), miR-342-3p FiKFFEAL, 1M ANXA2 mRNA J

ANXA2 mRNA Fix EHRBEIE (¥P<005) (F2),

5 X% B41 L B, LINCOO313 siRNA 414 il 2.3 &4HLi-7 MAEHE S BT HRINE R
LINC00313 . ANXA2 mRNA Jz # F1 &L FEML, miR- 5% B8 20 F %, LINC00313 siRNA ZH . miR-
342-3p FRiETHE (3 P<0.05) 5 miR-342-3p BEAUMILL  342-3p M40 4 20 20 o 8 A 3 | 4 7K A R IR
4 il LINCO0313 % i5 & W W 2 % (P>0.05) , TR TE (3 P<0.05) 5 Hefh gy B e Hgéﬂéﬂiﬂ’@i‘

ANXA2 mRNA J¢ 8 I R IKFEAIK, T miR-342-3p £ ik B BEAERE . W RELTHEESR (P
o (3 P<0.05) 5 B G B PE X B 40 ML 0.05). 5 LINCO0313 siRNA 20 s, dfs U 20 41 i
LINCO0313 | miR-342-3p, ANXA2 mRNA i &L W | ERAEREI S, BT RBEE (8 P<
T2 5% (3 P>0.05). 5 LINC00313 siRNA 41 [t 0.05) (#3) (#£2),

By, SRE LA 40 M LINCO0313 A LW i 2 5% (P>
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REENL
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&2

& A Li-7 4 B 1 LINC00313, miR-342-3p 5 ANXA2 mRNA K ANXA2 & B X i&

miR-342-3p. ANXA2 mRNA £ikii; B: #SA4MIH ANXA2 I # kG
Figure 2 Expressions of LINC00313, miR-342-3p, and ANXA2 mRNA, and ANXAZ2 protein in each group of Li-7 cells A:
Expression levels of LINC00313, miR-342-3p, and ANXA2 mRNA in each group of cells; B: Expression levels of ANXA2

protein in each group of cells

Xof HE A

X R 2

LINC00313 siRNA 2

LINC00313 siRNA 2

miR-342-3p HEUHI4H

miR-342-3p B2

FEHEYL @XTH??E

it ge

A #5440 A b LINC00313 |

[FIPERT RZH

3

EESATKEN A

Figure 3 Cell proliferation and apoptosis detection

cells; B: TUNEL staining to detect apoptosis in each group of Li-7 cells (x200)

© MR A o [ 8 S F 2 E P H

+ H L

RS20 Li-7 A& A B: TUNEL Y R 4520 Li-7 4 v (xzoo)

A: Crystal violet staining to assess colony formation in each group of Li-7

http://www.zpwz.net



574 28] 7%,% . IncRNA LINC00313 5 miR-342-3p/fE Bk & & A2 4 2 HCC 40 B9 16 S5 HL4#] 1039

F2 BAL-THEEER, SEERESHATE (%, x+5, n=6)

Table 2 Proliferation rate, colony formation rate, and apoptosis rate of each group of Li-7 cells (%, x + s, n=6)

451 g ARV A R JHT%
Xof B 100.00+0.00 100.00+0.00 1.65+0.28
LINC00313 siRNA 4] 48.90+6.21" 45.80+7.45" 52.75+6.38"
miR-342-3p B 41 43.85+7.14" 40.35+5.95" 60.12+8.05"
ARG PR HRZH 98.37+10.32 97.90+10.15 1.93+0.57
LA YL 92.04+11.25Y 90.75+9.40” 2.81+0.84%

T2 1) XL B4R, P<0.05352) 5 LINC00313 siRNA £H b 45, P<0.05
Notes: 1) P<0.05 vs. control group; 2) P<0.05 vs. LINC00313 siRNA group

24 FAHAL-7THMEZMEMTHXEARIENKG  MIRAMEERZEHE . vimentin J E-cadherin 7 13
pUEES KW R 2SS (¥ P>0.05), 5 LINCO0313 siRNA 21
SXTHRALLEHL, LINCO0313 siRNAZH . miR-342-3p  jps | dLhf Ye 20 40 012 22 50 H . vimentin 5 [ 32

B Y A A0 LA 2B H | vimentin B FHRIKFEIK, 55 755, F-cadherin 2B 1 % 5 R (3 P<0.05)

E-cadherin 2 [ 35 T & (33 P<0.05) 5 5% YL B #: (El4) (£3),

Xof B4

X

vimentin WD S s S S 145D

E-cadherin G S S s ssu. 54 kD

B4 MEEZEMEMTHEXZZEARIZNEN  A. Transwell LI A Li-7 41U f2 28 (4555494, x200); B: Western blot
K44 2B 40 i EMIT A6 45 A 2205

Figure 4 Detection of cell invasion and EMT-related protein expressions A: Transwell assay to assess Li-7 cell invasion

W

il

(crystal violet staining, x200); B: Western blot analysis to detect the expression of EMT-related proteins in each group of
cells

#3 BHEL-THMEEHESEMTHEAELHENRIEE (x+s, n=6)

Table 3 Number of invaded Li-7 cells and relative expression levels of EMT-related proteins in each group (x + s, n=6)

21571 {RZEA AL (A>) vimentin ik it E-cadherin Rk it
Xt HR AL 253.30434.50 0.80+0.14 0.30+0.05
LINCO00313 siRNA 41 78.95+11.25" 0.21+0.03" 0.79+0.09"
miR-342-3p HLLI 2 58.80+6.45" 0.16+0.02" 0.82+0.13"
LRGP B 243.75+30.95 0.78+0.19 0.31+0.06
AL 232.05+41.40% 0.76+0.15% 0.33+0.04%

TE: 1) 502 UL, P<0.05;2) 5 LINC00313 siRNA 21 A, P<0.05
Notes: 1) P<0.05 vs. control group; 2) P<0.05 vs. LINC00313 siRNA group
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25 FHAL-7HMAATHXERREVENER

5 %) MR 4 B %8, LINC00313 siRNA # . miR-
342-3p #5480 9 21 40 Jfl Bax/Bel-2 T+ (0.56 = 0.07 vs.
0.23+0.04, P<0.05) ; F & Ye [ o b B8 241 40 Mg

X REZH LINC00313 siRNA 41

Bel-2

, ,

miR-342-3p HALI Y20

Bax/Bel-2 JC W] i 22 % (0.24+0.03 vs. 0.23+0.04,
P>0.05) . 5 LINC00313 siRNA £H He 45, 55 e 4 41
il Bax/Bel-2 [ /& (028 +0.06 wvs. 0.56+0.07, P<
0.05) (&5).

e L PR IR 2

A5

N

~

5 RERALERNEALLTHMBax, Bel-2RKiE (x100)
Figure 5 Immunofluorescence staining to detect the expression of Bax and Bcl-2 in each group of Li-7 cells (x100)

2.6 LINC00313 ¢ Li-7 £ At miR-342-3p.miR-342-

3p XF ANXA2 B9 #8638 15

1] Starbase £ 4% 4 1T H1 LINC00313 5 miR-342-
3p [ AFFE 45 A i (B 6A) . 5 WT-LINCO0313+
miR-NC 2 I %, WT-LINC0O0313+miR-342-3p ZH #H X}
%Ot &= B S M W OFE B L (P<0.05) 3 MUT-
LINC00313+miR-NC £ 5 MUT-LINC00313+miR-342-3p
HZ A X R G2 R R E L (P>
0.05) (&l 6B),

% 1] Starbase % %2 7 H1 miR-342-3p 5 ANXA2
[ AFAE 45 A0 (E7A) . 5 WT-ANXA2+miR-NC
ZH L #, WT-ANXA2+miR-342-3p 4140 %} 9¢ 6 2 i 1%
PE W] 5 BE A% (P<0.05) ; MUT-ANXA2+miR-NC 41 5
MUT-ANXA2+miR-342-3p 41 2 [a] F X} 9% 56 2 B 15 1
T 25 (P>0.05) (K7B),

© WA [ 8 5 A

LINC00313  5'-cuccGUGAGAACCUUUGAGGUGUGAGg-3'

miR-342-3p  3'-ugccCACGCU------AAA---GACACACUCu-5' A

1.5 miR-NC 2]
P<0.05 miR-342-3p 4
=
1.0+
i
%
=
">;<' 0.5
junng
4= W —
0.0 i . |

WT-LINCO0313 MUT-LINCO0313

6 LINCO00313 3f miR-342-3p B 2B [m 1E A o #7 A:
LINC00313 15 miR-342-3p Z Al 45 5 fii i s B: #ZHAH

X C R BHEVE AL
Figure 6 Analysis of the targeting effect of LINC00313 on
miR-342-3p A: Binding sites between
LINC00313 and miR-342-3p; B: Comparison of

relative luciferase activity in each group
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ANXA2 5 ucoocguggocaucool‘ﬂ“[‘}(“/‘\(“}g-
miR-342-3p 3'-ugcecacgeuaaagacACACUCu-5' A
1.59 M miR-NC41
W miR-342-3p 4
P<0.05
%
= 1.0
&
&
2
B 0.5
z
0.0-
WT-ANXA2 MUT-ANXA2 B
E7 miR-342-3p 3T ANXA2 WEBEIEA S A: miR-

342-3p 5 ANXA2 Z [HZ5 G005 B SAMIOLR
PG 1 LL A

Figure 7 Analysis of the targeting effect of miR-342-3p on

ANXA2

and ANXA2; B: Comparison of relative luciferase

A: Binding sites between miR-342-3p

activity in each group

2.7 LINCO00313 X% Li-7 ZB A Ak A 4 < B9 2401

5 sh-NC 2H L #¢, sh-LINC00313 20 fith 98 44 £ il
o IR (¥ P<0.05) (E8) (%4), M
21 LINC0O0313 . ANXA2 mRNA K & [ % ik & 1K,
miR-342-3p i FH i (3 P<0.05) (E19) (£5).

sh-NC 41 a v B D % o

sh-LINC00313 41 L @ %9 e & @

o 1 2 3 4 5 6 7 8 9 10 11 12 cm
B8 MARRBEEARE
Figure 8 Representative images of xenograft tumors in

nude mice from two groups

&4 REALINCOO31I3XREBEBERKKIAM (x +5, n=6)
Table 4 The effect of silencing LINC00313 on the growth of xenograft tumors in nude mice (x + s, n=6)

JirTE AR (mm?)

ZH 5] Jiea o i ()
1 2 3 4f S
sh-NC 41 112.70+14.61 234.40+26.38 402.28+35.60 619.30+48.15 0.75+0.07
sh-LINC00313 2 106.54+12.39 155.31+20.75" 197.50+27.12" 248.69+35.04" 0.22+0.04"

FE:1) 5 sh-NCAL 4%, P<0.05
Note: 1)P<0.05 vs. sh-NC group

sh-NC 4

ANXA2 — m—— 37 kD

sh-LINCO0313 21

B9 MARRBEETANXA2EQKRIE
Figure 9 ANXAZ2 protein expressions in the two groups of
xenograft tumors in nude mice

3 i #

I R IG YT HCC EZERBEF AR UIBR . S
ALY . AR R IR YT A, O] — o TR % i
BEMNE, HEEEAMDAAK, BIRSH®
ME K, BT SOR AR, xF H & 0 bl 1F
TR AR FER T ol ik B 97 T Be B 8 2 R 3

x5 WHRRBEE P LINC00313,

ANXA2 RIELE (x5, n=6)
Table 5 Comparison of LINC00313, miR-342-3p, and
ANXA2 expression in xenograft tumors from two

miR-342-3p #1

groups of nude mice (x + s, n=6)

ANXA2  ANXA2
205 LINC00313 miR-342-3p

mRNA EH

sh-NC 21 1.02+0.11  0.99#0.12  1.00£0.08  0.91+0.06

sh-LINCO03134H  0.35+0.06" 2.04+0.17" 0.42+0.05" 0.37+0.04"

7 :1) 1 sh-NC 2] L 4L, P<0.05
Note: 1)P<0.05 vs. sh-NC group

SO ARG S e B N S T A AN TR A
HCC 4 j8 & 7 LINC00313 . miR-342-3p K ANXA2 %
KAKOF, RS AN SE R4 M A [, LINCO0313 .
ANXA2 FIATE HCC A i rh F i, miR-342-3p Rik T
R s MKAMZZ2IN % . TUNEL 3 {6 . MTT il 52 il 4R
T T8 0 2 DA K AR P A3 BRI 988 S Al % il A AR ) 2
SAUEB] T LINC00313 7E HCC H Y A1t 98 1 H o
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LINC00313 2+ 55 2% ot A\ 2958 ik 19 4 9 B F e aok
TR, AT R 52 ORL AR BE 2N AR R AN A AT R R AR 2B 1k
REPE L I 0855 L G0 2 40 R Y A ] i B R R
miR-4429 {2 i JE /N 40 it il o % A= &, Hom Rk
HUREHLBHEBG AR, RFRERER, 5
N JFE S T 40 M AH B, N R 4 M &R Li-7 . HuH-7.
Hep3B2.1-7 40 i LINC00313 % & Tt %, £ M
LINC00313 2 5 HCC ) & 4= 5 DA LINC00313 siRNA
ROV Li-T NN, PTREAC AN G B R AR TR AR R
RZEEH | vimentin & FH R 15, T 4l T %
E-cadherin 2 [ # 35 . Bax/Bel-2, #* B f ik
LINCO0313 ] §il ffil HCC 40 U3 51 . EMT K AZ 78, 5
SHRXEWT, REWBYUB; KNS5
— B JIF 52 R K LINCO0313 a] 4101 ] HCC 20 Jif f4  4E
1, #8758 LINCO0313 A /E R ¥ 8 1) HCC IR IT HE A o

Ok B 2 (0 IE R R, IncRNA/miRNA il
TE 9 RE & A2 R e i 3 OB AE R . Al e Y,
LINCO0313 ] 3 iz #1 [5] '~ ¥4 miR-342-3p ifi {2 {1 A
Jo g Ktk J IR LINCO0313 AT _E J# miR-342-3p ,
HE TR B R ARG A RN AR . B RE
ZERey, IR EM T, 535 il Ik miR-342-3p 7]
0 Al /) 200 B fil s 20 B R 3G A L R RE L R BRI
B Y, IR AT A IR HCC 40 A 3 5 K AT S g
FImi R AEPUIP R DR, ARG R BN, 5A
52 5 40 M AR e, Li-7. HuH-7.. Hep3B2.1-7 41 il
H miR-342-3p £ AP AR, X 5 LINC00313 %3k
PA I 5 LA miR-342-3p A4 6 e Li-7 4B, w] 47
il HCC 4 3 5 . EMT ., ¥R F R b, #*
W] miR-342-3p £ HCC th A SRR H o W9 2 i
45 3 IR 52 56 45 3R R LINC00313 5 miR-342-3p 77
TERE ) OC & 5 ST 2¢O E 7 PCR 25 R W, @ fik
LINC00313 1] |4 miR-342-3p %635 ; #27~ LINC00313
AL AT R Li-7 40 miR-342-3p ik KN S2EGIE
S AR LINCO0313 7] FH 5 B B RS 4 788 1 miR-342-3p
Feik, F W EK LINC00313 A i 1t ¥ 1] F 1% miR-
342-3p il HCC i & .

ANXA2 & —Fh Z R A5 K M B IR 45 & B
TEFLMR T il i R VA 22 Bl E Th e SR
K. ANXA2 2 miR-342-3p i N i B3V RO 05, 3
A 4 miR-342-3p # [a] & 2k X CRC & 2 B 5 470 984 1
FAMY, ANXA2 75 [ M 96 AF 48 J b 3R 36 18 mT 2 i
R B0, HANXA2 Al it R H AR R
2 JfL R R S TR 40 B Y A B AN 43 Y 3R R R

© WA )3 of [ FF I F A EPTA

& #F HCC 1Y fo g2 k31 . T I8 ANXA2 335 a] 41 ]
HCC MY AR SN L 38 56 . 3 3% TR 28 LA SR P9 i g
AR E R HE I 45 miR-342-3p/ANX A2 4l ] fiE S
LINC00313 5% i HCC 20 MU 38 58 . M T2 AR 28 09 43
Ll AR 2SR BoR, 5 A5 L,
Li-7. HuH-7. Hep3B2.1-7 4fi fi ANXA2 mRNA X %
H2 AT, X5 miR-342-3p F kM ; W
7t O i AL I SE G 45 R /R miR-342-3p 5
ANXA2 fFAERE 7] 0 & 5 SE) 2¢O 5E & PCR 45 1 1
N, i F 58 miR-342-3p A T ANXA2 £ik. DL
25 4 7R LINC00313 7] R 3 3 4 ] miR-342-3p #F Ifif
P4 ANXA2 K3k o 1A P 52 50 31E 52 f IR LINCO0313 7E
T 5 A LR AR TP miR-342-3p % 35 1Y [ I 1] A
ANXA2 %3k, #2785 LINC00313 7] BE 3l i miR-342-3p/
ANXA2 i/~ HCC By & AR ad 72

T A2 K IF LINC00313 7 HCC H i 7R FH#L
i, A BF5E DL LINC00313 siRNA K miR-342-3p 417 i
Yy Bk G e Li-7 40 L, AH LK LINCO0313 siRNA B
By AT TR 40 ANXA2 mRNA K 2 &k, 1
B BB AENE . REH . vimentin 4 1K
ik, FEAKH miR-342-3p & ik . JT-% | E-cadherin
AR . Bax/Bel-2, & B miR-342-3p #1l il 57 AT 3k
55 Ik LINC00313 X} HCC 4 g 4 58 . EMT & 12781
TR0PE L W R X HOC 41 M T 9 A R E
e Z¢ 30 % X HCC 19 T 98 Th 2, 8 o et IR
LINC00313 1 il HCC 2t i 3% 5 2 4= 28 I 412 8 L 0 12
38 o I miR-342-3p SEELAY .

Zg b Ar ik, LINCO00313 5 i ] 45 miR-342-3p/
ANXA2 Bl 1 A 5 HCC 19 K& A R W Mk &, mi Ik
LINC00313 7] 3 i3 - # miR-342-3p ifij F# {IX ANXA2 %
ik, HETTECSS HCC 4 f s 5 . 12280801, Rl L
JAT, A SCH HCC &9 HILHI A TR A B RS2 41 1
PR E KRR, JFRAE T B M ERIT A, A
T HCC I IR 2I7F BRI FF R it o SR, AR5
WAFAE— 5 R BR M, ok oo %3k ANXA2 i — 2L 55
UE LINCO0313 iy & #= AL, A ] — Fh HCC 41 j
Z ., FE Ok ST ok 45 A Hoih HeC 4 i & A L
P ANXA2 KB UF X — 4518 . LAk, AR I R BE A
S B 3IE LINCO0313 . miR-342-3p . ANXA2 7E i 9 41
AREFALRTHRL, BETFT LR EL
Z—s

http://www.zpwz.net



5747 28] 7%, % IncRNA LINC00313 5 miR-342-3p/fEBL & & A2 44 78 HCC 28 i o B9 1E L S5 HL4 1043

Fl AR FAAEH B AR A B R

YEHTrak B 246k f T RIS FARAK
WXARE , 5% wwiwif o i THEgKES
Goit F oA, kA R U AR TR MM L, TEHA
Foik bty F LI, F S B L,

[1] Ganesan P, Kulik LM. Hepatocellular carcinoma: new
developments[J]. Clin Liver Dis, 2023, 27(1):85-102. doi: 10.1016/
j.c1d.2022.08.004.

[2] Johnson P, Zhou Q, Dao DY, et al. Circulating biomarkers in the
diagnosis and management of hepatocellular carcinoma[J]. Nat Rev
Gastroenterol Hepatol, 2022, 19(10): 670-681. doi: 10.1038/
s41575-022-00620-y.

[3] Haber PK, Castet F, Torres-Martin M, et al. Molecular markers of
response to anti-PD1 therapy in advanced hepatocellular
carcinoma[J]. Gastroenterology, 2023, 164(1):72-88. doi: 10.1053/
j.gastro.2022.09.005.

[4] Yan T, Yu LX, Zhang N, et al. The advanced development of
molecular targeted therapy for hepatocellular carcinomal[J]. Cancer
Biol Med, 2022, 19(6): 802-817. doi: 10.20892/j. issn. 2095~
3941.2021.0661.

[5] Chen SS, Zhang YC, Ding XY, et al. Identification of IncRNA/
circRNA-miRNA-mRNA ceRNA network as biomarkers for
hepatocellular carcinoma[J]. Front Genet, 2022, 13: 838869. doi:
10.3389/fgene.2022.838869.

[6] Kong WC, Zhang L, Chen Y, et al. Cancer cell-derived exosomal
LINCO00313 induces M2 macrophage differentiation in non-small
cell lung cancer[J]. Clin Transl Oncol, 2022, 24(12): 2395-2408.
doi: 10.1007/s12094-022-02907-7.

[7] Zhai YN, Liu Y, Wang Z, et al. Long non-coding RNA LINC00313
accelerates cervical carcinoma progression by miR-4677-3p/CDK6
axis[J]. Onco Targets Ther, 2021, 14: 2213-2226. doi: 10.2147/
OTT.S265007.

[8] Vishnoi A, Rani S. miRNA biogenesis and regulation of diseases:
an updated overview[J]. Methods Mol Biol, 2023, 2595:1-12. doi:
10.1007/978-1-0716-2823-2 1.

[9] Shehab-Eldeen S, Metwaly MF, Saber SM, et al. microRNA-29a
and microRNA-124 as novel biomarkers for hepatocellular
carcinoma[J]. Dig Liver Dis, 2023, 55(2):283-290. doi: 10.1016/j.
dld.2022.04.015.

[10] Roy B, Ghose S, Biswas S. Therapeutic strategies for miRNA
delivery to reduce hepatocellular carcinoma[J]. Semin Cell Dev

Biol, 2022, 124:134~144. doi: 10.1016/j.semcdb.2021.04.006.

© WA )3 of [ FF I F A EPTA

[11] Chen HT, Wahafu P, Wang LL, et al. LncRNA LINCO00313
knockdown inhibits tumorigenesis and metastasis in human
osteosarcoma by upregulating FOSL2 through sponging miR-342-
3p[J]. Yonsei Med J, 2020, 61(5): 359-370. doi: 10.3349/
ym;j.2020.61.5.359.

[12] Yao J, Dai Y, Liu Z, et al. miR-342-3p Suppresses glioblastoma
development via targeting CDK6[J]. Acta Biochim Pol, 2022, 69(2):
393-397. doi: 10.18388/abp.2020 5830.

[13] Xie ZZ, Xiang H, Li JK, et al. SNHG20 promotes the development
of laryngeal squamous cell carcinoma via miR-342-3p/MTDH
axis[J]. Heliyon, 2022, 8(8):e10085. doi: 10.1016/j. heliyon.2022.
el0085.

[14] Komoll RM, Hu QL, Olarewaju O, et al. microRNA-342-3p is a
potent tumour suppressor in hepatocellular carcinoma[J]. J Hepatol,
2021, 74(1):122-134. doi: 10.1016/j.jhep.2020.07.039.

[15] Zhou L, Li J, Tang YP, et al. Exosomal LncRNA LINC00659
transferred from cancer-associated fibroblasts promotes colorectal
cancer cell progression via miR-342-3p/ANXA2 axis[J]. J Transl
Med, 2021, 19(1):8. doi: 10.1186/512967-020-02648~7.

[16] Guo C, Trivedi R, Tripathi AK, et al. Higher expression of annexin
A2 in metastatic bladder urothelial carcinoma promotes migration
and invasion[J]. Cancers (Basel), 2022, 14(22):5664. doi: 10.3390/
cancers14225664.

[17] Wang Y, Xu W, Zu MH, et al. Circular RNA circ 0021093
regulates miR-432/Annexin A2 pathway to promote hepatocellular
carcinoma progression[J]. Anticancer Drugs, 2021, 32(5):484-495.
doi: 10.1097/CAD.0000000000001053.

[18] Yin D, Hu ZQ, Luo CB, et al. LINC01133 promotes hepatocellular
carcinoma progression by sponging miR-199a-5p and activating
annexin A2[J]. Clin Transl Med, 2021, 11(5):e409. doi: 10.1002/
ctm2.409.

[19] Nagaraju GP, Dariya B, Kasa P, et al. Epigenetics in hepatocellular
carcinoma[J]. Semin Cancer Biol, 2022, 86(Pt 3): 622-632. doi:
10.1016/j.semcancer.2021.07.017.

[20] Vogel A, Meyer T, Sapisochin G, et al. Hepatocellular
carcinoma[J]. Lancet, 2022, 400(10360): 1345-1362. doi: 10.1016/
S0140-6736(22)01200-4.

[21] Liu ZZ, Fang BR, Cao J, et al. LINC00313 regulates the metastasis
of testicular germ cell tumors through epithelial-mesenchyme
transition and immune pathways[J]. Bioengineered, 2022, 13(5):
12141-12155. doi: 10.1080/21655979.2022.2073128.

[22] Wang JX, Zhang LH, Wang CH, et al. LINC00313/miR-4429 axis
provides novel biomarkers for the diagnosis and prognosis of non-
small cell lung cancer[J]. Acta Biochim Pol, 2022, 69(2):343-348.
doi: 10.18388/abp.2020 5794.

[23] W, #F34 . K 85 E9% RNA GAS8-AS1 51/ RNA 135b 16T

http://www.zpwz.net


http://dx.doi.org/10.1016/j.cld.2022.08.004
http://dx.doi.org/10.1016/j.cld.2022.08.004
http://dx.doi.org/10.1038/s41575-022-00620-y
http://dx.doi.org/10.1038/s41575-022-00620-y
http://dx.doi.org/10.1053/j.gastro.2022.09.005
http://dx.doi.org/10.1053/j.gastro.2022.09.005
http://dx.doi.org/10.20892/j.issn.2095-3941.2021.0661
http://dx.doi.org/10.20892/j.issn.2095-3941.2021.0661
http://dx.doi.org/10.3389/fgene.2022.838869
http://dx.doi.org/10.3389/fgene.2022.838869
http://dx.doi.org/10.1007/s12094-022-02907-7
http://dx.doi.org/10.2147/OTT.S265007
http://dx.doi.org/10.2147/OTT.S265007
http://dx.doi.org/10.1007/978-1-0716-2823-2_1
http://dx.doi.org/10.1007/978-1-0716-2823-2_1
http://dx.doi.org/10.1016/j.dld.2022.04.015
http://dx.doi.org/10.1016/j.dld.2022.04.015
http://dx.doi.org/10.1016/j.semcdb.2021.04.006
http://dx.doi.org/10.3349/ymj.2020.61.5.359
http://dx.doi.org/10.3349/ymj.2020.61.5.359
http://dx.doi.org/10.18388/abp.2020_5830
http://dx.doi.org/10.1016/j.heliyon.2022.e10085
http://dx.doi.org/10.1016/j.heliyon.2022.e10085
http://dx.doi.org/10.1016/j.jhep.2020.07.039
http://dx.doi.org/10.1186/s12967-020-02648-7
http://dx.doi.org/10.3390/cancers14225664
http://dx.doi.org/10.3390/cancers14225664
http://dx.doi.org/10.1097/CAD.0000000000001053
http://dx.doi.org/10.1002/ctm2.409
http://dx.doi.org/10.1002/ctm2.409
http://dx.doi.org/10.1016/j.semcancer.2021.07.017
http://dx.doi.org/10.1016/j.semcancer.2021.07.017
http://dx.doi.org/10.1016/S0140-6736(22)01200-4
http://dx.doi.org/10.1016/S0140-6736(22)01200-4
http://dx.doi.org/10.1080/21655979.2022.2073128
http://dx.doi.org/10.18388/abp.2020_5794

1044

o I

SRR R 5530 %

RN T A Rk I PR [T, v B SRR, 2023, 32(1):
87-93. doi: 10.7659/j.issn.1005-6947.2023.01.007.

Wang Y, Gao Q. Expressions of long noncoding GAS8-AS1 and
microRNA 135b in hepatocellular carcinoma and their clinical
significance[J]. China Journal of General Surgery, 2023, 32(1):87-
93. doi: 10.7659/.issn.1005-6947.2023.01.007.

[24] BZH, BRARMR, SR 2=, 25 AHEE S RNA 909 #E 7] 4% miR-

1%mmmmmﬁ%wﬁﬁmﬁﬁ LA FMRZRIEZIR ], th
AN, 2022, 31(3):340-350. doi: 10.7659/j.issn. 1005~
6947.2022.03.007.
Deng JQ, Qian BL, Zhang LY, et al. Effect of long non-coding
RNA 909 on proliferation, migration, and invasion of pancreatic
cancer cells by targeting regulation of miR-194-5p/DACH]I axis[J].
China Journal of General Surgery, 2022, 31(3): 340-350. doi:
10.7659/j.issn.1005-6947.2022.03.007.

[25] Tang JC, Li X, Zhao LL, et al. Circ_0006220 contributes to
NSCLC progression through miR-342-3p/GOT2 axis[J]. Ann
Thorac Cardiovasc Surg, 2023, 29(1): 11-22. doi: 10.5761/atcs.
0a.22-00090.

[26] Hong H, Sui CJ, Qian T, et al. Long noncoding RNA LINC00460
conduces to tumor growth and metastasis of hepatocellular
carcinoma through miR-342-3p-dependent AGR2 up-regulation[J].
Aging (Albany NY), 2020, 12(11): 10544-10555. doi: 10.18632/
aging.103278.

[27] Abdelraouf EM, Hussein RRS, Shaaban AH, et al. Annexin A2
(AnxA2) association with the clinicopathological data in different

a possible role for AnxA2 in tumor

2022, 308:

breast cancer subtypes:

heterogeneity and cancer progression[J]. Life Sci,

120967. doi: 10.1016/).1£5.2022.120967.

[28] Wang YZ, Wang YC, Liu W, et al. TIM-4 orchestrates
mitochondrial homeostasis to promote lung cancer progression via
ANXA2/PI3K/AKT/OPA1 axis[J]. Cell Death Dis., 2023, 14:141.
doi: 10.1038/s41419-023-05678-3.

[29] Chauhan D, Chandra R, Kumar S. Hemocompatible functionalized
hydrogen substituted graphdiyne based highly durable biosensor for
liver cancer detection[J]. ACS Appl Bio Mater, 2023, 6(6): 2257~
2265. doi: 10.1021/acsabm.3c00116.

[30] Wang J, He ZW, Liu XY, et al. LINC00941 promotes pancreatic
cancer malignancy by interacting with ANXA2 and suppressing
NEDDA4L-mediated degradation of ANXAZ2[J]. Cell Death Dis,
2022, 13(8):718. doi: 10.1038/s41419-022-05172-2.

[31] Qiu LW, Liu YF, Cao XQ, et al. Annexin A2 promotion of
hepatocellular ~ carcinoma tumorigenesis via the immune

microenvironment[J]. World J Gastroenterol, 2020, 26(18): 2126—

2137. doi: 10.3748/wjg.v26.i18.2126.
(ALm# RiF)

AR5 A RO K, 0, MM, 5. RKHE AR S % RNA
LINCO00313 5 miR-342-3p/[5 1k & 11 A2 Fli 75 JHF 200 Jf 68 200 B v i) £
FH 5 AL [0, v 5 A0 R 2% A, 2023, 32(7): 1032-1044. doi:
10.7659/1.issn.1005-6947.2023.07.008

Cite this article as: Wu JF, Bai XF, Tian XX, et al. Role of the long
non-coding RNA LINC00313a nd miR-342-3p/annexin A2 axis in
hepatocellular carcinoma cells and the action mechanism[J]. Chin J
Gen Surg, 2023, 32(7): 1032-1044. doi: 10.7659/j. issn. 1005—
6947.2023.07.008

http://www.zpwz.net


http://dx.doi.org/10.7659/j.issn.1005-6947.2023.01.007
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.01.007
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.007
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.007
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.007
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.007
http://dx.doi.org/10.5761/atcs.oa.22-00090
http://dx.doi.org/10.5761/atcs.oa.22-00090
http://dx.doi.org/10.18632/aging.103278
http://dx.doi.org/10.18632/aging.103278
http://dx.doi.org/10.1016/j.lfs.2022.120967
http://dx.doi.org/10.1038/s41419-023-05678-3
http://dx.doi.org/10.1021/acsabm.3c00116
http://dx.doi.org/10.1038/s41419-022-05172-2
http://dx.doi.org/10.3748/wjg.v26.i18.2126
https://dx.doi.org/10.7659/j.issn.1005-6947.2023.07.008
https://dx.doi.org/10.7659/j.issn.1005-6947.2023.07.008
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.07.008
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.07.008

	1     材料与方法
	1.1 试剂与仪器
	1.2 实验方法
	1.3 统计学处理

	2     结　果
	2.1 不同细胞中LINC00313、miR-342-3p及ANXA2表达水平
	2.2 各组Li-7细胞LINC00313、miR-342-3p及ANXA2 mRNA表达
	2.3 各组Li-7细胞增殖与凋亡的检测结果
	2.4 各组Li-7细胞侵袭和EMT相关蛋白表达的检测结果
	2.5 各组Li-7细胞凋亡相关蛋白表达的检测结果
	2.6 LINC00313对Li-7细胞miR-342-3p、miR-342-3p对ANXA2的靶向调节
	2.7 LINC00313对Li-7细胞体内生长的影响

	3     讨　论

