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miR-30 inhibits EMT of gallbladder cancer cells via Zeb2-related pathways

TANG Jintian'* , TANG Runjuan’
(1. Department of Hepatobiliary and Pancreatic Surgery, Xinjiang Cancer Hospital, Urumqi 830000, China.
2. Department of Rehabilitation, the Second Affiliated Hospital of Xinjiang Medical University, Urumqi 830000)

[ Abstract] Objective This study aimed to explore the role and potential mechanism of miR-30 in EMT of
gallbladder cancer ( GBC). Methods qRT-PCR was used to measure the relative expression level of miR-30 in
gallbladder epithelial cells and cancer cell lines. After overexpression of miR-30, MTT and colony formation assays were
used to assess cell proliferation. Wound healing and Transwell assays were used to evaluate cell migratory and invasive
abilities, respectively. Western blot was used to evaluate the expression levels of EMT-related proteins ( E-cadherin, N-
cadherin and Vimentin) and EMT-related transcription factors ( Snail, Slug and Zeb2). A rescue experiment was carried to
explore the regulatory relationship between miR-30 and Zeb2. Results miR-30 was significantly downregulated in two
representative GBC cell lines ( GBC-SD and NOZ) (P <0.05). Overexpression of miR-30 inhibited GBC-SD cell
proliferation, colony formation, migration, invasion and EMT (P<0.05). Overexpression of Zeb2 reverses the EMT
inhibitory effect caused by miR-30 (P<0.05). Conclusions miR-30 attenuates EMT of GBC cells by targeting Zeb2,
which indicates that miR-30 is a tumor suppressor and can be used as a novel therapeutic target for GBC.
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JH %% 9% ( gallbladder carcinoma, GBC) J& JH 45 #<
o T A B UL R e L AR 28 P R S P IR | 200 Y A Bk
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EIZWANRTTY B BT H GBC By K4
A B R, DR Ry R A RS R DR 1 12 IR
FARYIGR 2 H e —A S mI6 97 7 2, B k= 6k
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BRI IR PV IEPESD ] ¥, miRNA 7T DL 2 5%
& H AR5 RNA (mRNA) 9 37 JE B X (37
untranslated regions,3’ -UTR) Z54 , LI5S mRNA [%
AT 2 TR PR X /NG T DAAE
SRR B F ST, 7EIX 2 miRNA 4 T
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200 i 2% v % e 400 4 RH X | e TR) 58 B e 1k
(epithelial-mesenchymal transition, EMT ) UE B 52
M, FA1& I miR-30 Al fE &l i AT E & 455 5
8 H 2 (zinc finger E-box binding protein 2, Zeb2)
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A GBC 4ijifs &2 GBC-SD Il NOZ Il [ & #} 2
B b AR an B2 OF TS BE ;1R W NI %8 [ B2 40 i &
HGBEC 4 H 3¢ [ ATCC 401 %, GBC-SD #il NOZ
YN R AE = B DMEM 5 5% B b 15 53 HGBEC 4t g
ZAE RPMI 1640 8535 R IR B3940 78 10% i 4
L3R, 40 i R I AE 37°C Fl 5% CO, WIIRIE IR EE T
Wi,
L2 FERXFSME

= DMEM 1535 3 (35 [ Gibeo 24 H)) ; RPMI
1640 H5 353 ( 3£ [/ HyClone 22 ) 5 I 40 1ML 3% ( 35 [
Gibco 23 H] ) 3 TRIzol 1 H] ( 3 E Invitrogen 23 F] ) 5
miR-X miRNA First-Strand Synthesis ¥ % 5187 £
miR-X miRNA qRT-PCR SYBR it # & ( £ H
Clontech Laboratories /A 7] ) ; pCMV ik A (L
Tk A=Yk A R A 7] ) 5 Lipofectamine 2000 ( 5%
Invitrogen A H] ) 3 MTT 57 & ( H A Dojindo 23 H])

8 wm /)% Matrigel it ( 3£ [E BD Biosciences 23 Al ) ;
45 i 58 (F2 [ Sigma 23 A ) ; RIPA 2 B &
( BB ERRAEYHARBRAA) ;—di[ bl E-55
B H (E-cadherin ) | N-45 %k 2 1 ( N-cadherin ) |
JE& H ( Vimentin) B-L3) 25 F ( B-actin) Fl HRP {H
B — 90 ( 32 Cell Signaling Technology A H]) . i
B (36 [ Bio-Rad 24 ) 5 b2 & 6 & 48 (3%
Millipore 2N F] ) .
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YRS A 25 4 miR-30 BAEXT B 20 Fl miR-30 #%
Yo, 2 AR G5 TAT T b B, 1E 5 K5 57 ; miR-
30 BRI X HE 41 HIT miR-30 5% Y 21 43 551 7% 4t miR-30
NC F1 miR-30 mimic, 754 40H153H miR-30 FPEXT
HEZH miR-30 #5440 miR-30 %% Yt +Zeb2 BHMEXT HE
ZHFN miR-30 % Yy +Zeb2 YL 41, 43 5l % Y& miR-30
NC .miR-30 mimic ,miR-30 mimic +3E£3E 15 i ki Zeb2
Vector Fil miR-30 mimic+3L38 35 [Fi ki Zeb2 E GBC-
SD 4i/fd . miRNA HY %) Primer Premierd. O {4
it W F BT 78 . miRNA-NC F. 5’ -TCTGAGGCTAA
CCACGGTCTGTA-3" 1 R: 5’ -CTGATTAAGTGTCAT
ACTCATAC; miR-30 mimic F: 5’-TGTAAACATCC
TACACTCTCAGC-3 #il R: 5’ -CTCGCTTCGGCAGC
ACACCGACT-3" , Fukii% 4. 781 6 fLAH finA
2 pg UKL, FFEE 48 h, R 5 H G418(200 pg/mlL) 4k
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1.3.2 qRT-PCR
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SYBR 2 i 5o 2R A Wl e =X s o 9 4 3 i H
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Primer Premier 4. 0 i—Fkﬁ:ﬁﬂ‘, #5040 BT 7 : miR-
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1.3.7 Western blot
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2N miR-30 5 Ys+Zeb2 FE YL AN B EH , &
09 40 0 A FH SDS-PAGE H, UKk 43 85, % % 5|
PVDF i I, H & 4 W — T (% $T E-cadherin
N-cadherin , Vimentin , Snail , Slug . Zeb2 F1 B-actin) F/1
HRP I i &, k¥ B L RS H TEIk
W,
1.4 FitEHRZE

I KOG LUSE Y 8 e b i 25 (x2s) Rk,
SPSS 19. 0 BAFHEAT M. AL Z TR $4) 3k K-
()2 538 3 I ST AEAS ¢ RS IR HEATPEAS . P<0.05 TA
FEA GRS,

2 #R

2.1 miR-30 7£ IE & 70 BB 52 & 40 Al dh B9 R 3K K F
=5

BTATHEAUE T miR-30 78 1E 5 JHFE - Kz 40 i A e
P AR A F IR AT, LA miR-30 78 JIH 58 9 20 Jifd
WA £, 45 5 R TR DE R TIE A 40 At T R 40 i AR
Lt , W IE 44 98 40 i GBC-SD 1 NOZ H' miR-30 %
RACEFI T, B 5t 5 (P<0.05) (B
1A) . T W4 miR-30 X GBC-SD 4 A= 92~ Uik
ROPAS  FR AT i F5 G4 miR-30 mimic 3% H: BT R
miRNA $RR XA 5 2, WEl 1B s,
)5 g% miR-30 BFPE X5 HE 20 40 40 HE , 5% 4% miR-30
mimic ( miR-30 %;féﬁﬂ) T miR-30 FRIAKF B &

1 AHEE 240 HGBEC ;2 AIHZESEANM GBC-SD;3: ANHFEREANM NOZ, a:%5 (14 ;b miR-30 BT B4 5 . miR-30 F5 e 4,
5 A% F R 400 HGBEC HLL, * P<0. 05;45 miR-30 BATEXFFRZEAH L, *P<0. 05,

Bl 1 miR-30 7E 1FF F1RH S 4 v Rk K 22 7
Note. 1, Gallbladder epithelial cells HGBEC. 2, Human gallbladder cancer cells GBC-SD. 3, Human gallbladder cancer cells NOZ. a, Control

group. b, miR-30 negative control group. ¢, miR-30 transfection group. Compared with the human gallbladder epithelial cell HGBEC, " P<

0.05. Compared with the miR-30 negative control group, *P<0. 05.

Figure 1 Difference in the expression level of miR-30 between normal and gallbladder cancer cells
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FI(P<0.05) , TS {2 A BH X R4 22 [a) % A
WENGIT¥2E5(P>0.05)
2.2 it3Ri% miR-30 AT LB B 1% GBC-SD 4H i@
1E5E

R MTT 2895 46 0 44 Af 3 7 e ) iy el 2, dn
2 Fr7s, [6] miR-30 BAMEXT BB 2H 40 g A1 EE , miR-30
e Y 2 24 B3 A R T I S AT ( P<0. 05)
2.3 33X miR-30 7T LR B #1 % GBC-SD 4HAf
TEFEF K

T - A e A X R T 2 i 3 5 % H Y ek
s W 3 B, [Al miR-30 BF P X A 20 A 40 Jif %k
HAH L, miR-30 %% Y4 25 20 {384 78 2% H W 598 2> (P
<0.05) .

5 miR-30 IR AL, © P<0.05,
B2 miR-30 Fl miR-NC X§ GBC-SD ZH iy 45 Fr) 52 i
Note. Compared with miR-30 negative control group, *“ P<0. 05.
Figure 2 Effects of miR-30 and miR-NC on the
proliferation of GBC-SD cells

{5 miR-30 BT RZEARLL, © P<0.05,

Bl 4 miR-30 Fl miR-NC XJ GBC-SD 4L fE 1 (¥ 0
Note. Compared with miR-30 negative control group, *“ P<0. 05.
Figure 4 Effects of miR-30 and miR-NC on the
migratory ability of GBC-SD cells

2.4 I3FiE miR-30 7] LA E#1#H GBC-SD ZH k@
EREE

30 o J) R ) A R R e T e R L nfEl 4
s, ] miR-30 B X B8 2 40 B A HE , miR-30 55 4
ZH 20 AT RS R B B FRAIK ( P<0. 05)
2.5 EFiX miR-30 AT LA B HI#] GBC-SD 4 fig
REEEN

183 TransWell /)N 328 56 46 0 20 B 1 7% 6 ) ok
g G S B A miR-30 BAE X R 4 20 i AH L
miR-30 % Y440 40 4= 28 i 982D ( P<0. 05) .
2.6 T3Fix miR-30 7] LR E#I#H GBC-SD ZH k@
EMT i##2

H T 5 miR-302 %2 5 7 GBC-SD 4 il it

5 miR-30 BIPEXHIRZEAH L, © P<0.05,
B3 miR-30 1 miR-NC X} GBC-SD 4 54 H 1 5% i
Note. Compared with miR-30 negative control group, * P<0. 05.
Figure 3 Effects of miR-30 and miR-NC on the
colony number of GBC-SD cell

5 miR-30 B IRAAALL, * P<0. 05,

B 5 miR-30 I miR-NC % GBC-SD 4il {272 RE J1 (152 1]
Note. Compared with miR-30 negative control group, * P<0. 05.
Figure 5 Effects of miR-30 and miR-NC on the
invasive ability of GBC-SD cells
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EMT ##8 , FATIPAL T 4 M8 miR-30 5 miR-NC 4b
HE B EMT #5835 %) 8% A ( E-cadherin . N-cadherin #1
Vimentin) [ 357K | 4 6 255 7R, [A] miR-30 FA
PEXT B 41 48 ffd AH ., E-cadherin 32 35 7K - 75 F5 YL
miR-30 mimic 40 ffd H i 3 FF &, 1 N-cadherin il
Vimentin %%1357qu@%?5%( P<0.05) ,EMT FH O EE
SR T (Snail , Slug F1 Zeb2) /K FiH (P<
0.05) .

2.7 3Rk Zeb2 T LiF F miR-30 S EHH EMT
HHI1E F

HEGUE E-cadherin 29 EMT AH ¢ (19 5% 5% K+
Zeb2 WM 454G - AT T PRBOAS . HRIK TR Zeb2
+miR-30 ¢ H: AP XT B4 Vector+miR-30 43 1) % Y
GBC-SD 4ilfifg, 25 5 W7 Zeb2 1T LB i385 %% miR-30
Frgl#E# EMT #1256 H ( E-cadherin . N-cadherin FI
Vimentin ) F ik 7K (P<0.05) (& 7) .

TE :a:miR-30 BIPEXF B4 ;b miR-30 $4 5440, 5 miR-30 BITEXS ALAALL, ~ P<0.05,
B 6 miR-30 fl miR-NC X% GBC-SD i/l EMT 52
Note. a, miR-30 negative control group. b, miR-30 transfection group. Compared with miR-30 negative control group, * P<O0. 05.
Figure 6 Effects of miR-30 and miR-NC on the EMT of GBC-SD cells

Hca:miR-30 FAMEXTHAZH ;b miR-30 #4440 ; ¢ : miR-30 $4 Yk +Zeb2 BAMEXT FRAH ; d: miR-30 $4 Yk +Zeb2 ¥ YL, 5 miR-30 FAH: X BRZHAH 1L,

* P<0. 05 ;5 miR-30 Yt +Zeb2 BIPENT R oAz, *P<0. 05,

B 7 id33k Zeb2 ¥t miR-30 51#2 GBC-SD 4iijifd EMT (135 4% 1 A

Note. a, miR-30 negative control group. b, miR-30 transfection group. ¢, miR-30 transfection+Zeb2 negative control group. d, miR-30 transfection+

Zeb?2 transfection group. Compared with miR-30 negative control group, * P<0.05. Compared with miR-30 transfection+Zeb2 negative control group,

#p<0. 05.

Figure 7 The reversal effect of overexpression of Zeb2 on the EMT of GBC-SD cells caused by miR-30
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HOFE AT RS R 28 v i B AE |, Tl e 2 3 i L 1)
EMT MR S F Zeb2,, FRATHIIF 5345 AL T
X7 GBC EMT i AL i 87 UL A# , 2B miR-30 7] B
YE A GBC A i

S k.

[ 1] SongX, HuY, Li Y, etal. Overview of current targeted therapy
in gallbladder cancer [ J]. Signal Transduct Target Ther, 2020,
5(1): 230.

[ 2] Baichan P, Naicker P, Devar JWS, et al. Targeting gallbladder
cancer: a pathway based perspective [ J]. Mol Biol Rep, 2020,
47(3) : 2361-2369.

[ 3] Erdem S, White RR. Incidental gallbladder cancer; permission
to operate [ J]. Ann Surg Oncol, 2020, 27(4) : 980-982.

[ 4] Lam R, Zakko A, Petrov JC, et al. Gallbladder disorders: a
comprehensive review [ J]. Dis Mon, 2021, 67(7): 101130
-101135.

[ 5] Sun HD. microRNA-195-5p inhibits malignant progression of
gallbladder cancer by regulating Wnt3a [ J]. Eur Rev Med
Pharmacol Sci, 2021, 25(24) ; 7635-7642.

[ 6] Panni S, Lovering RC, Porras P, et al. Non-coding RNA
regulatory networks [ J]. Biochim Biophys Acta Gene Regul
Mech, 2020, 1863(6) : 194411-194417.

[7] An Y, Zhang Z, Shang Y, et al. miR-23b-3p regulates the
chemoresistance of gastric cancer cells by targeting ATG12 and
HMGB2 [J]. Cell Death Dis, 2015, 6(5) : 1766-1769.

[8] Yin H, Wang Y, Wu Y, et al. EZH2-mediated epigenetic
silencing of miR-29/miR-30 targets LOXIL4 and contributes to
tumorigenesis, metastasis, and immune microenvironment
remodeling in breast cancer [ J]. Theranostics, 2020, 10(19) .
8494-8512.

[9] SunT, LiuZ, Zhang R, et al. Long non-coding RNA LEF1-AS1
promotes migration, invasion and metastasis of colon cancer cells
through miR-30-5p/S0X9 axis [ J]. Onco Targets Ther, 2020,
13(3) . 2957-2972.

[10] Huang XY, Zhang PF, Wei CY, et al. Circular RNA circMET
drives immunosuppression and anti-PD1 therapy resistance in
hepatocellular carcinoma via the miR-30-5p/snail/DPP4 axis
[J]. Mol Cancer, 2020, 19(1): 92-96.

[11] Zhou J, Gong G, Tan H, et al. Urinary microRNA-30a-5p is a
potential biomarker for ovarian serous adenocarcinoma [ J].
Oncol Rep, 2015, 33(6): 2915-2923.

[12] He B, Zhao Z, Cai Q, et al. miRNA-based biomarkers,
therapies, and resistance in cancer [ J]. Int ] Biol Sci, 2020, 16
(14) . 2628-2647.

[13] Ferragut Cardoso AP, Udoh KT, States JC. Arsenic-induced
changes in miRNA expression in cancer and other diseases [ J].
Toxicol Appl Pharmacol, 2020, 22(3) . 115306-115310.

[14] Tiwari PK. Epigenetic biomarkers in gallbladder cancer [ J].



PP P R 2R 2022 29 AZE 32 55 9 M Chin J Comp Med, September 2022, Vol. 32,No. 9 75

Trends Cancer, 2020, 6(7) : 540-543. [22] El Bezawy R, Cominetti D, Fenderico N, et al. miR-875-5p
[15] Huang X, Zhu X, Yu Y, et al. Dissecting miRNA signature in counteracts epithelial-to-mesenchymal transition and enhances

colorectal cancer progression and metastasis [J ] . Cancer Lett, radiation response in prostate cancer through repression of the

2021, 5(2): 66-82. EGFR-ZEB1 axis [J]. Cancer Lett, 2017, 395(2) : 53-62.
[16] Zhong S, Golpon H, Zardo P, et al. miRNAs in lung cancer. A [23] Cao G, Li S, Shi H, et al. Schisandrin B attenuates renal

systematic review identifies predictive and prognostic miRNA fibrosis via miR-30e-mediated inhibition of EMT [ J]. Toxicol

candidates for precision medicine in lung cancer [ J]. Transl Appl Pharmacol, 2019, 385(9) : 114769-11473.

Res, 2021, 23(2) : 164-196. [24] Xu J, Lamouille S, Derynck R. TGF-B-induced epithelial to
[17] Colombo C, Minna E, Gargiuli C, et al. The molecular and mesenchymal transition [ J]. Cell Res, 2009, 19 (2). 156

gene/miRNA expression profiles of radioiodine resistant papillary -172.

thyroid cancer [J]. J Exp Clin Cancer Res, 2020, 39(1) ; 245 [25] Lamouille S, Xu J, Derynck R. Molecular mechanisms of

—-247. epithelial-mesenchymal transition [ J]. Nat Rev Mol Cell Biol,
[18] BajJ, Korona-Glowniak I, Forma A, et al. Mechanisms of the 2014, 15(3) :178-196.

epithelial-mesenchymal transition and tumor microenvironment in [26] Lee DG, Lee SH, Kim JS, et al. Loss of NDRG2 promotes

helicobacter pylori-induced gastric cancer [ J]. Cells, 2020, 9 epithelial-mesenchymal transition of gallbladder carcinoma cells

(4): 1055-1057. through MMP-19-mediated Slug expression [ J]. J Hepatol,
[19] Babaei G, Aziz SG, Jaghi NZZ. EMT, cancer stem cells and 2015, 63(6): 1429-1439.

autophagy; The three main axes of metastasis [ J]. Biomed [27] FuX, Deng X, Xiao W, et al. Dounregulation of NEATI

Pharmacother, 2021, 133(3): 110909-110911. sensitizes gemcitabine-resistant pancrewatic cancer cells to
[20] Pastushenko I, Blanpain C. EMT transition states during tumor gemcitabine thraugh modulation of the miR-506-3p/ZEB2/EMT

progression and metastasis [ J]. Trends Cell Biol, 2019, 29 axis [J]. Am J Cancer Res, 2021, 11(8): 3841-3856.

(3):212-226. [28] Adachi Y, Takeuchi T, Nagayama T, et al. Zebl-mediated T-
[21] Roy S, Sunkara RR, Parmar MY, et al. EMT imparts cancer cadherin repression increases the invasive potential of gallbladder

stemness and plasticity: new perspectives and therapeutic cancer [ J]. FEBS Lett, 2009, 583(2) ; 430-436.

potential [ J]. Front Biosci ( Landmark Ed) , 2021, 26(2) : 238

-265. ( eis H #3)2021-12-09

(REZEHIFHRYFTL

N FE CN 11-2986/Q  [EPrFIE ISSN 1005-4847 ik Jm{t5 2-748

— EENA

ATE S s 2 o 5 b B 2Rl I B 2 S 9 S A 5 i I 0 A R S e R T (A
T, DA 550 X SRS E IR E, ’Hnﬂmﬁlzg 5 m Y '?KJJ%%G/%H%B’JEE FRHE )
SRR HBCE AR R WP RN S £k . RO AR S8 B AT AR | SO R SR OB
i ISR, A RDE AR AR

AT R | SO R 1) | o ] 22 AR P28 D1 508 P R DD 1) v [ 2 R B R 255 3T
PR (CAJCED) GET R i 22 A R STR ) R U5 T 5 v el A 0 2 SCRRESHR P8 v A O30
(g8 ) Bl 2 ) (P EBHGS SCEE IR (R ERME ARG  ChSc T B B (dE R L)
SRR R
ZHEREREIFEEM

SChm N A HA R B RS R 18 S B, BORE AT RS SCTE RS 25k, A i A5 TR R R L
0, EIERVEMT . SCERFHUTE 6000 2

B M dk  http . // zgsydw. enjournals. com/
LIRSS NP S



