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0.83 £ 0.02) FINHERFI (0.78 £ 0.02 vs 1.42 + 0.05) {EfHEHMA P HIRLL BEWMTIRBHL, #57
BHYiil22 3 (fi4) 35-80.25, -68.05, P¥J<< 0.001) . miR-320a (0.75 + 0.03 vs 0.81 + 0.04) Al
NHERF1 (0.79 £ 0.05 vs 1.58 + 0.05) 7EBel-740241 g 1 A X ik 34 B FK THL-7702, ZRES
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P < 0.001) . FHhmiR-320a%% Jedl i3 T2 HARIG IR 2B 59 47508.35, 5100.96, Pi<
0.001) , ZFEAHANNBAEZE LS ¥E L (F=1.024, P=0311) . miR-320aZiBel-7402iT#
TR ERAL. XEA. 25 [ HFmiR-320a%% Y4 2H Bel-740240 i 1 B-catenin ] AH % 22 15 84> 14 1.66 +
0.07. 1.62 +0.06, 0.64 =0.02, ZFAERI¥EN (H=12.117, P=0.002) . HH, miR-320afk 4L
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KHEIR: s FUPRNA-320a; WA HAIER 1, Rik; Wit 55 S8, W

Expression and mechanism of microRNA and Na'/H" exchanger regulatory factor 1 on hepatocellular
carcinoma

Ding Jing, Duan Binwei, Di Ling (Department of General Surgery, Beijing YouAn Hospital, Capital Medical
University, Beijing 100069, China)

Abstract: Objective To investigate the expression and mechanism of microRNA (miRNA)-320a and Na'/
H" exchanger regulatory factor 1 (NHERF1) on hepatocellular carcinoma (HCC). Methods The liver cancer
tissues and adjacent tissues of patients with HCC who were operated on in Beijing YouAn Hospital, Capital
Medical University from January 2015 to January 2016 were collected. Reverse transcription-polymerase
chain reaction (RT-PCR) was used to detect the expression of miR-320a and NHERF1 in HCC tissues,
adjacent tissues, HCC cell line BEL-7402 and normal liver cell line HL-7702. BEL-7402 cells were divided
into control group, blank group and miR-320a transfection group. The blank group was added with 2 ml
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medium; the control group was added with 2 ml plasmid; the miR-320a transfection group was added with
diluted miR-320a mixture into the medium, and the final volume was 2 ml. RT-PCR was used to detect
the expression of miR-320a, NHERF1 and B-catenin in Bel-7402 cells, flow cytometry was used to detect
the apoptosis of Bel-7402 cells, and Transwell was used to detect the migration ability of Bel-7402 cells.
Results The expression of miR-320a (0.51 £ 0.01 vs 0.83 + 0.02) and NHERF]I (0.78 £ 0.02 vs 1.42 + 0.05)
in liver cancer tissues were significantly lower than those in adjacent tissues, the differences were statistically
significant (¢ = -80.25, -68.05; P << 0.001). The expression of miR-320a (0.75 + 0.03 vs 0.81 + 0.04) and
NHEREF]I (0.79 + 0.05 vs 1.58 + 0.05) in Bel-7402 cells were significantly lower than those in HL-7702 cells,
the differences were statistically significant (¢ = -2.73, P = 0.021; ¢t = -27.60, P << 0.001). The expression of
miR-320a in Bel-7402 cells in control group, blank group and miR-320a transfection group were 0.77 + 0.04,
0.79 £ 0.05 and 1.28 + 0.07, the difference was statistically significant (4 = 11.66, P = 0.003). The expression
of miR-320a in Bel-7402 cells in miR-320a transfection group was significantly higher than those in control
group and blank group (H = 8.308, 8.308; P = 0.004, 0.004). The expression of NHERF]I in Bel-7402 cells in
control group, blank group and miR-320a transfection group were 0.82 + 0.04, 0.70 + 0.04 and 1.46 + 0.06,
the difference was statistically significant (H = 15.17, P = 0.001). The expression of NHERFI in Bel-7402
cells in miR-320a transfection group was significantly higher than those in control group and blank group
(H = 8.337, 8.308; P = 0.004, 0.004). The apoptosis rate of Bel-7402 cells in control group, blank group and
miR-320a transfection group were 11.2%, 11.4% and 32.5%, respectively, the difference was statistically
significant (° = 9263.95, P < 0.001). The apoptosis rate of Bel-7402 cells in miR-320a transfection group
was significant higher than those in blank group and control group (* = 7508.35, 5100.96; all P << 0.001).
There was no significant difference between blank group and control group (y° = 1.024, P = 0.311). The
migration ability of BEL-7402 cells reduced significantly. The relative expression of B-catenin in Bel-7402
cells in control group, blank group and miR-320a transfection group were 1.66 + 0.07, 1.62 £+ 0.06 and 0.64 +
0.02, respectively, the difference was statistically significant (H = 12.117, P = 0.002). The relative expression
of B-catenin in Bel-7402 cells in miR-320a transfection group was significant lower than those in blank group
and control group, (H = 8.308, 8.308; P = 0.004, 0.004). There was no significant difference between blank
group and control group (H = 1.641, P = 0.200). Conclusions The expression of miR-320a and NHERF1
decreased in HCC. MiR-320a may inhibit the proliferation of cancer cells by Wnt signal transduction pathways
Key words: Hepatocellular carcinoma; MicroRNA-320a; Na'/H" exchanger regulatory factor 1; Expression;
Wnt signaling transduction pathway; Apoptosis
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miR-320afINHERFIZEHCCH 2, 5544, Bel-
7402 FIHL-7702H B FHAT R IE B 55 TF B TR AT A IR
BorAn, Vhx+ sRow, WAL LLRER H B ST R A
ot . W4 . 4% 3 4H FmiR-320a%% Y420 FmiR-
320afINHERFIFIB-cateninfF & IE& 4040, (H7 A
5%, K HKruskal-Wallisfk A5 56 . Bel-74024H
ToRNHER, DESEER, K RS, Y
P < 0.05NERAGIIFEN, AR Z HEH
KI5 1IEP =0.017.

2 %R

2.1 miR-320a#*NHERFI/EHCCZA £ Fa i 5 2H 42 F 44
#4%5 miR-320afINHERFIfEHCCZH 21 rb 3214534
AR TR AL (HE S 708-80.25. -68.05, P¥I<
0.001) , W1,

2.2 miR-320a#=NHERFI/£Bel-74024=HL-7702 ¥ # &
ix miR-320afINHERFI{EBel-7402 7 [ FH %} 6 1%
B8 ELTHL-7702 (¢ =-2.73, P =0.021, =
-27.60, P <0.001) , W32,

2.3 &%1Bel-7402 %82 F miR-320a#2NHERF149 & £
SHREZE . 2 A A miR-320a%E YL 4H Bel-7402 4 iy
FmiR-320ati X KIEEZRFHIIFE X (H =

% 1 miR-320a 1 NHERFI 7£ HCC 4A40 K 5= 4R 40 b iy
HBMRIEE (x5

28 3 miR-320a NHERFI
HCCA % 0.51+0.01 0.78 £ 0.02
S F LR 0.83 +0.02 1.42 +0.05
HE -80.25 -68.05
PiE < 0.001 < 0.001




11.66, P =0.003) , miR-320a%% YL2H i 2% & 1%t
HRZH A A2 (HAE 537 98.308, 8.308, PIH 47l
H0.004. 0.004) , XJHRLLFNZS {4l 255 L4t
222N (H=0.641, P=0.423) . 341Bel-74024f
fi FNHERFIM X RIEEE R H ST ¥E L (H=
15.17, P=0.001) , W33,

2.4 &tABel-7402%mM0 A =& FEH. XIRAA
miR-320a%% L2 Bel- 74024 i T 73 51 9 11.2%.
11.4%. 32.5%, ZRAGFE L (F = 9263.95,
P < 0.001) . HAdmiR-320af4 440 B 5 T4 H
SHANKTHR A GAE 47129750835, 5100.96, PHI<
0.001) , 2RI Z R TG FE L (fF =
1.024, P=0311) , LK1,

2.5 %-4ABel-740269 A 48 /) eFEREB T, miR-
320aZH B B AT P 25 Ff 55 Y (1) Bel- 74024 Hid 1
BHEE DT RHIRAMS (4, Bel-740240 03T 7%
R B ERR, FAHMMBANTEZEZER, I
K2,

# 2 miR-320a 1 NHERFI1 7£ Bel-7402 1 HL-7702 #49
X RIEE (x+s)

83 miR-320a NHERFI

Bel-7402 0.75+0.03 0.79 +0.05

HL-7702 0.81+0.04 1.58 £ 0.05

HE -2.73 -27.60

PiA 0.021 < 0.001
poril

¥

) ) 20204 F12% H3HH

2.6 A-40Bel-74024m 06, F B -cateniné9AB*T £ A E K
FEZH . 25 40 FimiR-320a%% Y4 Bel-7402 40 i
B-catenin A X FKIAE 43 N1.66 £ 0.07. 1.62 +
0.06. 0.64+0.02, ZREGitHHEN (H=12.117,

P=0.002) . Hr, miR-320a%4 L4 BT 2 H
AR CHIE 537 98.308 8.308, PIEHZ N
0.004. 0.004) , = FAAAX IR A 2 R LG T
X (H=1.641, P=0.200) .

#= 3 BB, ZSFH4AF0 miR-320a $4H Bel-7402 A
miR-320a 1 NHERF] fUEX RIEZE (xxs)

2E miR-320a NHERFI1
P 0.77 £ 0.04 0.82 +0.04
S4=F:! 0.79 +0.05 0.70 + 0.04
miR-320a%% e 40 1.28 £ 0.07 1.46 + 0.06
HiE 11.66 15.17
Pla 0.003 0.001
H/& 0.641 8.337
P& 0.423 0.004
HAL 8.308 8.337
Pt 0.004 0.004
Hif& 8.308 8.308
Pt 0.004 0.004

VE: Hiw PONMIRASZAAMLEE, Hy, P, AXTIR4 S miR-
320a FEYLLAAALL, Hy Py A% AL miR-320a ZHAHLL

= miR-320af5 Y41

1 A4, *FTFRZEFN miR-320a 35540 Bel-7402 4RATHR N AAEE

A

B C

2 TEE, FTHBLEF miR-320a F4A Bel-7402 4HRARNITRRIE R (LBSRERE, *x200)

E: ACAXTRZL, B ASEAA, CJymiR-320a Y4



3 g

miRNA & — R4 g )R R 4R i /NRNA,  1E
NRH R 3z Rk, & WLIAE LS i i 6o
WATHLR N R IE S 5 2 g i f2 rE .

B H I mIRNA K # AL RIE T H, R e 50
JEEH . miR-32050% A% A A #imiR-320b. miR-
320c. miR-320dfImiR-320e, Ef7 T A Ge ik
8p21.3"Y. FEIEH I 4nfferf, NHERFLEH &7
FEANMIAE b, T AE I A NHERF b 40 i o
) S A7 28 M S e A% . WE 2SR, NHERF1ZE fit
SR LH AR Mo 2 A% B 4 A A I A L 4 i
FKikW %, PORNHERFIERBE S RIETIEM, A
YER IR A AR C Y, BRSO T Rk
%, MONMRES W a7 SR T EeE R s
A TR, NHERF1E A 775 40 i 5 58 178 78
IhRE, 75 7L AR 40 B AN 45 B 7% 40 fg - NHERF 1 5%
BRI, RN TS EM LR P NHERF1
AR b, BEsE R it R, NHERFI1E L,
P 200 R 320 34 1 B 3 % M A% e R U AR
W, FEHCCALZIAHCCH i A #4746 ) #miR-320a
FINHERF1RIE T %, 5 E@#FR4RMAFF. miR-
320aFINHERF 1 51K 7K FEAG, 40096 A FH vok 55 %
TR, MIMAREE T IR i R AR RN R FE o TR SE G
o, L YL imiR-320aK 0% 5, NHERF1Z1A
HPiFbE, #E-miR-320a 5NHERFI{EE —EHK & .
AR TR A AR AR TS, EA ML B 3R
S R EEEAE T . RS T, R
FZZERE J15a 2 H G BRI IR R, IR G i s 41 A
ARG B T AN FE B8 77 AR BT RERE A A&
fz —, EFRIE A ImiR-320aE A 10 41 i 3 A
R TAER, R R 40 i 1= 22 FIE R o)
e th sz B PN A AL IR A4 B g P, miR-
320aZ 5 iR AE Uk R 1 Ik B2 R RE 5 TR B AR BE 1
NHERF 1 47 B A A . MR 4i fg P NHERF 1
It B 3 ot 2 4 PR R T e E 4 PR PN 22 A R AR
HAERFEGE, mfiiz 5 gibE. R2E0T
M AS i Sl i s, (HiX—d IR 4
WA, AR, AuFt, HCCYH
HUemiR-320afFifi J5, miR-320a% mRIAIRSS, HH
LFIAMRE T R B E R, HAnpiT R 123 T
], $27smiR-320a 7] {3k 40 B T 40 %) 48 fuik
F, Xt LAmiR-320a )y 4§ 35 D8] S E 6 Je 40 A 40 el
PERFRAE T AT AT
Wnt/B-cateninfz 5 4% 38 #% 1) 3 24 % H 4y
AFEWnt g (1 S B2 AR B-catenin A T Y S AL

CpE . 6

- Wnt/B-cateninf5 5 ¥ Sl i 2 5 2 ML K
ik, WG EE E A EEERRY. kM,
miR-320a 7] i if Wnt/B-cateninfz 5 % 538 H F il A
5 FU AR g 40 i P G B, AR DS 7T o FL IR
miR-320aff) T 85 K B A B-catenin, {H B AR5
BLik ok 52 4 B % . NHERF 13632 7K - 5 48 fifg 3
A ARTWntfS 5 5 S 1% (0 0 F2 B A o6, Ry B
AARAN LG AE SENHERF 1A 38 3 714 Wnt/B-cateninfz 5
T 3 R DSOS SR A S AT R T . 1R B K
SRR, FT40i e FNHERF 1 mRNAM X 32k &7+
i, S S — 20 7 A K BINHERF 175 48 A
B RIA D, TEMOT R MR R 2, e AR
16 FE P NHERF 1 1] g i@ it 5 B-catenind HAEH, ¥4
TEWnt(E 57 SIE ., (et TR g, AR
FUH, 2 & B-catenink (/& Wntf5 5 5 518 M 10 A
HHEH, I RT-PCRAGIIB-catenin i1 K 7] | fi#
miR-320a%f Wntf5 55 SIEES 52w 45 R
X I miR-320 1] #1141 B-catenin Y Rk, R/~ Wntf3
5 SIS BP0, HEMmiR-320aXHCCHE 51 (1)
B FH 2 30 0 o) R PR AR Wnt {5 -5 7 30 9% v
SEHLI .

Z¢ I, miR-320afINHERF1#HCC /1 % ik f#
ik, miR-320an] 8t Wnt{s 54 S@ g K FEVEH
0] e 240 L 4 A

SE R

[1] B, ochs, XS0, 2. microRNA-2 1878 T4 & o (135 K 3l
AEFFL0]. [ BrAd B0 25 2% 44 6.,2017,38(22):3148-3150.

[21  SROAE, FRNE, BRSOk AR ZE AT HR S FERR T
T V897 AN BE T AR T R M T 108491 (¥ 97 sk o M [J]. e =
#4,2019,23(6):1191-1194.

[3]  edmde, e, WAL, % BUDRNATE TR £5Bel-7402/5-FUZH
M e R IK S AT D). SEF T BE A5 5 IR R, 2019,19(9):3-6.

[4] LIEBYV, WEIGELT K, SCHEINOST L, et al. Serum levels of miR-320
family members are associated with clinical parameters and diagnosis
in prostate cancer patients[J]. Oncotarget,2017,9(12):10402-10416.

[5] AR, ZEme=, k4. LRG0 S AL 4ImiR-320aK X 4 SKOV3
Y HE S AR R [J]. SRR BT IR 24 5,2019,26(14):1026-
1030,1035.

[6] BHATTACHARYA S, STANLEY C B, HELLER W T, et al. Dynamic
structure of the full-length scaffolding protein NHERF1 influences
signaling complex assembly[J]. J Biol Chem,2019,294(29):11297-11310.

[71 M, KA, W, 5. TRAF6XS FL Mk 4 it P NHERF 1 5 (42 e 1k
SR R TE). R 25 F ARk A, 2018,15(5):261-267.

[8] RENSE, BREK, ZBE, 5. LRIR- 75 2R W2 A % &
FE M 40 s 2 24 25 B JL I PR 3 L[], o AR s e AR 2
#£,2019,36(10):1735-1737.

[91 ##, FEW, WEW, 5. B O BR & A 90 0
Bel-7402 5 5 S AL I BLEI AT FE[J]. T SR80 B2 22 5 B 90 4



64

[10]

(1]

(12]

[13]

[14]
[15]

[16]

(17]

CRE

£,2017,37(12):885-890.

2], ARk, SPF FORRNALE R o (1535 5 T fig
225y FAYER,2019,35(3):259-266.

YONG S, YABIN Y, BING Z, et al. Reciprocal regulation of DGCR5

0] P EAM

and miR-320a affects the cellular malignant phenotype and 5-FU
response in pancreatic ductal adenocarcinoma[J]. Oncotarget,
2017,8(53):90868-90878.

MANGIA A, SCARPI E, PARTIPILO G, et al. NHERF1 together
with PARP1 and BRCA1 expression as a new potential biomarker to
stratify breast cancer patients[J]. Oncotarget,2017,8(39):65730-65742.
YANG F, GU Y, ZHAO Z, et al. NHERF1 suppresses lung cancer
cell migration by regulation of epithelial-mesenchymal transition[J].
Anticancer Res,2017,37(8):4405-4414.

G, sk, FhEE. N USRGNZEE K ik 6k L8 40 i T &
JAK/STAT/E 538 B (50 [J]. g 3t f2,2018,16(6):698-701.

200, 259, TAZ, %, LR AL4UFNHERF1, PTENMIERaE (1
RIK Je LR R L[], AR R R A 4%,2012,33(6):788-792.
ZHANG D, LI K, SUN C, et al. Anti-cancer effects of paris polyphylla
ethanol extract by inducing cancer cell apoptosis and cycle arrest in
prostate cancer cells[J]. Curr Urol,2018,11(3):144-150.

e, B, RSF, . MiR-320a7E JFF o 120k K4 SMMC-
TT2 VAT A IR T AT R R[], A S N EY
2£,2018,37(5):2305-2311.

2020,12(3):59-64.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

) ) 20204 F12% H3HH

GEORGESCU M M, OLAR A, MOBLEY B C, et al. Epithelial
differentiation with microlumen formation in meningioma:
diagnostic utility of NHERF1/EBP50 immunohistochemistry[J].
Oncotarget,2018,9(47):28652-28665.

AT, BB, AR, &5 BNE SRR T LRSS B R
TG B TR0 R (0], SEAE 2R 22 51 PK,2019,39(7):967-972.
R, WA, PRILH. & S % Wnat/B-cateninfz
5 3 B 0 OK I e A 0 G IF A (D). v RO R 2 B O
£,2019,35(15):1633-1635.

Fil, sk 0, B, 5. RAFHEE A3/ BAR S 4 i 1 5
K Wnt/B-cateninif i FIFZIA[J]. s HEARLR R 2% 5,2018,17(4):344-
348.

YOSHIDA T, SOPKO N A, KATES M, et al. Three-dimensional

(2N

organoid culture reveals involvement of Wnt/B-catenin pathway in
proliferation of bladder cancer cells[J]. Oncotarget,2018,9(13):11060-
11070.
SCHIROSI L, MAZZOTTA A, OPINTO G, et al. B-catenin interaction
with NHERF1 and RASSF1A methylation in metastatic colorectal
cancer patients[J]. Oncotarget,2016,7(42):67841-67850.
KIJIMA H, SAWADA T, TOMOSUGI N, et al. Expression of hepcidin
mRNA is uniformly suppressed in hepatocellular carcinoma[J]. BMC
Cancer,2008,8:167.

Wk H#: 2020-03-16

T, BoRt, KR5S, 1 RNA-320afe4h £ 4R 42 B T LT 20 i8R F 69 KA ZAUEI[)/CD]. F B AT AR5 2 & (8 ),



