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miR-3682-3p promotes hepatocellular carcinoma cell migration and invasion
through by targeting GASS

WANG Liang, YAO Bo-wen, CHEN Tian-xiang, YIN Guo-zhi
Department of Hepatobiliary Surgery, The First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710061, China

Abstract: Objective To investigate the expression level, clinical significance and mechanisms of miR-3682-3p in human
hepatocellular carcinoma (HCC). Methods After the HCC cells and normal hepatocytes (L02) were cultured and transfected,
Real-time quantitative PCR (qPCR) was used to detect the expression of miR-3682-3p in HCC tissues and paracancerous tissues,
L02normal liver cells, and HCC cell lines. TCGA database was used to analyze miR-3682 in normal liver tissues and liver cancer
tissues, and expression difference, analysis of the relationship between miR-3682-3p expression and clinicopathological features and
prognosis of patients with HCC. Transwell assay was used to evaluate the invasion and migration ability of cells. The target gene was
predicted by TargetScan database, and the regulation of GARS expression by miR-3682-3p was analyzed by qPCR and Western
blotting, and the dual luciferase reporter gene assay was used. Results Compared with tumor adjacent tissues or normal hepatic
cell, miR-3682-3p was increased in HCC tissue and cell lines (P < 0.05). The miR-3682-3p expression was significantly related with
the portal vein infiltration, advanced Edmondson degree, and advanced TNM stage. The result of overall survival investigated by
TCGA database showed the survival rate in patients with high miR-3682-3p expression was significantly lower than that in those
with low miR-3682-3p expression (P < 0.05). Knockdown of miR-3682-3p significantly inhibited MHCC97-H cell migration and
invasion compared with negative controls (P < 0.05). GASS8, as the potential downstream of miR-3682-3p, was validated by

luciferase reporter assay. Rescue assay illuminated that GAS8 mediates the effects of miR-3682-3p on migration and invasion of
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HCC cells. Conclusion miR-3682-3p is upregulated in HCC, which promotes HCC cell migration and invasion through by

targeting GASS.
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Fig.1 Level of miR-3682-3p in normal tissues and HCC tissue
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HepG2 1.656 0+0.110 2° i 46 25 21
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MHCC97-H 4.460 020.120 2" o Rt
- : *0. >5cm 30 18 12
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0 1000 2 000

t/d

3000 4000

15 miR-3682-3p L&A AL " P<0.001
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Fig.2 Prognostic analysis
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Fig. 3 Influence of miR-3682-3p on migration and invasion
abilities of MHCC97-H cells

3 Transwell XWIENMATR. REEEN (n=3)
Table 3 Cell migration and invasion abilities measured by

Transwell assay (n=3)

S 415 40 By

iT# anti-miR-NC 125.0047.000
anti-miR-3682-3p 46.67+6.658"

22 anti-miR-NC 80.67+4.509

anti-miR-3682-3p 24.00+3.000"

55 anti-miR-NC 41 LU "P<<0.05
"P<0.05 vsanti-miR-NC group

miR-3582-3p binding sie

IUTR

GASE coding region

GASE IUTR-wt  S-AAGUUUUUUAGALLIU TT??T??TGS

has-miR-3682-3p FGAUGGAGGUGGACAUAGUAGU.5
|
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4 TargetScan B ETIN AR
Fig. 4 Results predicted by TargetScan
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MU miR-3682-3p J&, GASS [IFRIEN] Bk i,
anti-miR-NC. anti-miR-3682-3p 41/) miR-3682-3p
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GAS8 MG E T, 1 T RAR R I oA
M, W& 4.

GSA8 mRNA A% ik
B 5 Spearman X547

Fig. 5 Spearman correlation analysis

anti-miR-NC  anti-miR-3682-3p
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6 U miR-3682-3p 3 GSA8 &R FRiXHIE N
Fig. 6 Protein levels of GSAS in silencing miR-3682-3p in
MHCC97-H cells
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Table 4 Luciferase reporter gene assay (n=3)

e ikl PR MGE TE
P54 anti-miR-NC 1

anti-miR-3682-3p 1.558 000.067 55"
GRAR anti-miR-NC 1

anti-miR-3682-3p 1.013 004-0.039 58

15 anti-miR-NC 41 lb#%: “P<0.01
“P<0.01 vs anti-miR-NC group
2.4 GAS8 M5 miR-3682-3p M ATEMARIZE. iT
BRENRIF T
5% #4l Csi-control) Pu#s:, SEEG4H (si- GASS)
GSAS8 & A RIEW Bikds (P<0.05), WK 7. & 5.

anti-miR-3682-3p

si-control si-GAS8
GASY | S —
]

practn| A G

7 RERFEED

Fig. 7 Transfection efficiency detection
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Table 5 Transfection efficiency detection (n=3)

i GSAS8 [ FRILE N

anti-miR-3682-3p+si-control 2.6820%0.261 4
anti-miR-3682-3p+si-GAS8 1.779 0+0.176 2

5 si-control A% "P<<0.05
"P <0.05 vs si-control group
Transwell 525645 WK B, 5 XA (si-control)
FLie, sS4l (si-GAS8) MHCC-97H 40 Jia fr3E#%
1RZERE W IG5 (P<<0.05), UL 8. % 6.

anti-miR-3682-3p
51 control

si- GASS
j" A“ f\__lr rq._!’
.'.._\.-__ ._-_'_:."!' = i.' e .; l'." .‘-‘ __".r -#,. I'
ST b 1'\~.ﬂ.w’
g2n ] ; e fn.‘“ s ‘l"‘-

&8 iBid Transwell #1{T[E EXLIEER
Fig. 8 Rescue assay by transwell
# 6 Transwell LIHENMATRE. REED (n=3)
Table 6 Cell migration and invasion abilities measured by

Transwell assay (n=3)

S 2493 4 o £/ 4

T# anti-miR-3682-3p+si-control 52.330+3.512
anti-miR-3682-3p+si-GAS8  116.300+7.371"

{278  anti-miR-3682-3p+si-control 24.330+6.110

anti-miR-3682-3p+si-GAS8 85.33049.074

4 si-control 44 "P<0.05
*P < 0.05 vs si-control group
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645 JE LI SOX30 /1311 p53 435 Wid Ml

JF ik EM), miRNA-1468 J@IL¥E PPAR-y /5
(f) AKT 155 30 8% M A HE I s gk e o), 56 1

miR-3682-3p 7E/MR 45 FH H AT v R WARIE . A
WFRIRER T miR-3682-3p SRR LWL
Rl 7 miR-3682-3p 7E JH i 2 23 K0 8 1¥) 9 5% 441

TG g R WG AR AR AR . TS ARG, Kk
MILAE R h = RIS, HEARBUSHR, Rl
e T geE B AE . S8R YE MHCC97-H
i i T I miR-3682-3p [k, H] Transwell 5556
R T A AR 28 TR, KO
miR-3682-3p W LMERE 4 iR 28, T8, Ml
R EEVE R o 1 miR-3682-3p 7EAA N & 75 [l ]
DAGEHE I 4N M2 B RT R e s, LUG INDARZ .

GAS8 Z Wi FR k GAS11, AT 16 5 40k |,
5 LA R o s k), $0R Gas LM 2 AT
FO R A R o BIFIT R B A 3 2 AR H) —
TEAR R AT e AN P 255 Gas8 i, #ol et i
2 FNR B I 40 P 1) A K B e T, mEge
W, Gas8 & COS7 Murf e fi T mi /R A, Gas8
mRNA. Gas8 # [17F A S AL K b g, 7
EPE RS BESH M 1) 9B 5 2405 1, Gas8 K1k 21
7, CARIBERR Gas8 £EBAEMENE /Nl S AL h &
sERE". GASS 1@71&4%“%#%1‘“&%;. 5
AR, ATRES TIME ThRE, BEAh, GASS i HliLE
S 5 E R oae, Mebkme T kA", iEsher
SRR G R M AT Bis B Bhg 2, 2 BT
FO GAS8 1] LAl JFF A0 AR i R R AL
ARG R, {1 GASS 5 miRNA (1)
VERARWARTE . 7EABRTI, Seidd AW s B
SHTRIL GASS T fE L miR-3682-3p [IHIIEIN, JE
g E AT R, B AL miR-3682-3p &
GAS8 I8 ARG, iy L ik 7 9 4 i Hh i
% miR-3682-3p KINIL VLA L] GAS8 HIKIE, &
Je T TR AR 2 FE R SEBGUESE T miR-3682-
3p 55 GASS mRNA 3°UTR [ 4245 A o i 0] 42 52
56 A1 JHF 9 240 L [+5) P 5k miR-3682-3p A1 GAS8 HiF 52
GAS8 /5T miR-3682-3p X4 IR 2. iTH
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PLHIERAIR R, A S8 7 miR-3682-3p Al
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g bprik, fEHEA 2 XAt miR-3682-3p
(2232 2 T . miR-3682-3p i &3k 5
(RS P I DA BRI 2 D) AH DG o 534k, miR-3682-3p
FIRIE TR BE TG AR . ZEFEF, miR-3682-3p
T I A s R R GASS M ik e 41 i 42
7. iT#. ik, miR-3682-3p AJ LIAE A H I T
S TR B RNAIT PR AT
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