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R efpefE2E 20 miR-203a FIEF LR F IR IE R HIGKE X
B, SEE, BV, Ar(FNTLER S ARER %34, 7 %M 213200)

(G ZE] A & HF TR (HCCO) B35 1% Ko 4120 miR-203a A1 H1 5 D8] ) 2R 0k Je e 5 58 38 W PR B 1E A U B %
o 7ok FIFEYE B2 )71 TargetScan .miRDB A PicTar /34 Tl HCC 4H 21 v miR-203a (K #EEE [, 383 W0¢ ' K Big R 75
TR IR AT IRAE . EHL 2018 4F 1 H 2 2019 4F 6 H 72 % N T 43 X 28 = N RE R FARVIBR 1 96 Bl HCC &3 1 Al 55 4L 45
A L A R R, DL R 90 191 4 B A 46 25 1) L5 4 o % B . qPCR V2K W I 7 miR-203a 7K , LA K HCC 2H R0 98 55 20 4
miR-203a ¢ H A R K35 , HLE 0 A RIIRASR B AE HCC S miR-203a M I RIFGE . BEVT 34, % Kaplan-MeieriZ# 7477
OS5, £& F : DEAEPEFE H HCC H miR-203a HI5CHUSEREFIE 104, 4045 APC.CDK6.GATA6.HOXD3.IGF IR\IGFBP5.KCNE2.
PAQR3.PRMTS5 F1 SOSC3. HCC #H.4 7 miR-203a #1 APC.PAQR3 mRNA 735 7K ¥ 34 & % T8 55 44 41 (3 P<0.01) , CDK6-
GATA6.HOXD3.IGFI1R.IGFBP5.KCNE2 . PRMTS5 i SOSC3 mRNA i 7K F-44 &35 s T 552043 (35 P<0.01) ; IfiL 7 miR-203a.
HCC 2 41 miR-203a S FLHIIE [K 32 1 35 5 50 25 PR Wi PR 20 300 A0 AL BE P Ih B 43 4 . OS A 95 (1) P<0.01) . £& & : HCC 4141
miR-203a 2{KR1X , miR-203a K ¥UEL K 2 7A 35 5 £8 25 FioRg I PR 43 A /- A6 AR BE L Dh e A A OS 265 2%

(X871 AP0 A s miR-203a; ¥EIL A ; 5
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Expressions of miR-203a and its target genes in hepatocellular carcinoma tissues
and their clinical significance

SHEN Guoqiang, GAO Yunxia, TANG Xiaoqi, ZHOU Zhihua (Laboratory Department, the Second People's Hospital of Jintan District,
Changzhou 213200, Jiangsu, China)

[Abstract] Objective: To investigate the expressions of miR-203a and its target genes in serum and tumor tissues of patients with
hepatocellular carcinoma (HCC) and their relationships with clinicopathological characteristics and prognosis. Methods: The target
genes of miR-203a were predicted from TargetScan, miRDB and PicTar websites using bioinformatics methods, which were verified by
double luciferase gene report experiment. The samples of cancer tissues and para-cancerous tissues, serum and clinical data of 96
patients with HCC whose tumors were surgically removed at the Second People's Hospital of Jintan District, Changzhou City from
January 2018 to June 2019 were collected. The serum of 90 healthy people was collected as controls. The serum miR-203a level and
the expressions of miR-203a and its target genes in HCC and para-cancerous tissues were detected by qPCR. The expressions of
miR-203a and its target genes in HCC patients with different clinicopathological characteristics were comparatively analyzed. The
patients were followed-up for 3 years and overall survival (OS) analysis was performed by Kaplan-Meier method. Results: A total of 10
miR-203a-related target genes were screened from databases, including adenomatous polyposis coli (APC), cyclin dependent kinase 6
(CDKO®), transcription factor GATA binding protein 6 (GATA6), homeobox D3 (HOXD3), insulin-like growth factor class 1 receptor
(IGF1R), insulin-like growth factor binding protein-5 (IGFBPS), potassium intermediate small conductance calcium activated channel
subfamily N, member2 (KCNE2), progestin and adipoQ receptor 3 (PAQR3), Protein arginine methyltransferase 5 (PRMTS5) and
suppressor of cytokine signaling 3 (SOSC3). The expressions of miR-203a, APC and PAQR3 mRNA in the HCC tissues were
significantly lower than those in the para-cancerous tissues (all P<0.01), and the expressions of CDK6, GATA6, HOXD3, IGFIR,
IGFBP5, KCNE2. PRMTS5 and SOSC3 mRNA were significantly higher than those in the para-cancerous tissues (all P<0.01). The
expressions of serum miR-203a and miR-203a and its target genes in HCC tissues were related to the clinical stage, differentiation
degree, liver function grade and OS rate of the patients (all P<0.01). Conclusion: miR-203a in HCC tissues is in low expression, and
the expressions of miR-203a and target genes are related to clinical stage, differentiation, liver function and long-term OS rate.
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JFF 38 A2 8 R AR T I b B B R i 2 2 S Ak e
Jed , o P T 4 B2 95 (hepatocellular carcinoma, HCC) /&
JFF e ) 2 B 2H 22 W0 28 5 T R IS 1140 90%) 5 H Ok
3R AR AL R 1 A A7 (OS) R AL, HEBELE
41 JI B R SR, AR AR BR RO 2 8 (A Bk
(11 49.4%)",  H R, I R _E A7 8= 45 2 AR ¥A T B
ET H [8] B HC.C R AR R R 1 23 F- AL 148 S I R TG
J7 1/ B . miRNA J&— 2% i P4 538 R 4 0 (1) B
RNA 7T, KELA 22 ML HIR, 2 5 R a H H Rk
WHEP . miR-203a A& T 4F 2K &I — Fh s KL
Z 5 8% ALIVESMR R A KRR, HS507m 2
A RE, GHFFEEE H, miR-203a AT HE ) S R R
£ A 7 45 & 8 [ 5 (insulin-like growth factor binding
protein 5, IGFBP 5) 4 5 % 5% [A -1 Slug %5 2 [ K ik
Z 50 M E R T R b R TR TR R Ak, AT S 5
JE I K4 s miR-203a 7 KA 2 5 HCC kA4S
BERET, H T o8 HCC 4 24 miR-203a (1) i % [A]
& miR-203a 7E I H (1 308 5 = SR WARiE . JE
T, AHIE TSR F A0S B 05 T miR-203a
(R FEFE R, R A I HCC i3 9 4 21 1% 13 miR-203a
T HE KR R 0K o i O R = X, B 7E W HCC 1)
BRI TT SR AR R

1 #ERERE

1.1 A%

IEICE M TR R — N IREERBE 20184 1 H 2019
6 HF ARV HCC 83 (13 A 55 21 23R A i
T SR PR GRL 7] Ak e B A B Ao 25 (1 LIS R AR Sy
TR AIAFRIE : (1D BE LR B2 N HCC
(X RSB AR BRI % . HEBRPRIE : (DHCC B R
BCHAR AT S R I I e B 22 s () FAA HoAth
AT HE fH miR-203a 2 5 R0 # CUIER B 99 « BT R 9%
HEERISE) ; GOARVIZSH Brs 167 LB . (DF
R VB BN EIRERSE ; (5)7E Y BhREHw BT 6
HWH RPEIETT 123 s (O AN Z IRV & - AHFIT
ZRbrieEZE i bE (e E LS :201712-002),
i iR E Y B R a1
1.2 miR-203a ¥z & A M)

F| | TargetScan Chttps://www.targetscan. org/vert
80/) \miRDB (http://www.mirdb.org/) F1 PicTar Chttps://
pictar. mde-berlin. de/) X} miR-203a ) # % [ 3 17 7l
T, I 2 R KA P22 F0000 48 £ 7 {25 6 A R 266 A
D REI A 1 € ok SR JE [ o
1.3 MK AR R 5250 501 miR-203a 9 Yo A&

Fay A A R AR R 37 R R X R o TR
i, 4 F 1 5 K miR-203a FE 4D 4 (mimic) K H:

BRI GR D8 AN BT HepG2 21 i C L g 54
VIR IR A FD H o 155748 hJa IR XU K
ARG I K 70 5 0 Y AT XU ' 3R Bl e I, o 5 K
PG A V5 01 5 L Y CAVPAR A [R) A BEZH R A 6
EIRE . SKIREE 3K,

%=1 PCR3|41F%

B 517 K /bp
miR-203a F: 5'-CTGATATGCGTAAGGCTA-3' 208
R: 5'-AGCGCGGATGAGAGCTA-3'
ué6 F: 5'-CTGAGATCGAGGA-3' 180
R: 5'-AAGGGATACGCTAG-3’
APC F: 5-ATGCGTAGAGGAGAGAGCTA-3’ 210

R: 5-TGAGATCGGCGATAGCGAGA-3'
CDK6 F: 5-TGGTGGCTAGAGCTAGGAGCTCTA-3' 242
R: 5'-TAGGATCGAGTGAGAGAGCTATAG-3'

GATA6 F: 5'-CGGTGAGAGCTAGAGTCGAGA-3' 216
R: 5'-TGGATATGCGGATAGGCGAGAG-3'

HOXD3  F:5-TGGCTGGGAGAGGTGGCTGA-3' 212
R: 5-TTGAAGCTAGACAGAGCTA-3'

IGFIR F: 5"-TGAAGCGCGATAGCTAAC-3' 186
R: 5'-CTAGAGTCGAGAGCTAG-3'

IGFBPS  F: 5-CCGGCTCGCGCGGCATA-3’ 226
R: 5'-CTAGAGATCGAGATCGAAA-3'

KCNE2 F: 5'-AATGCTAGATTTTGCAT-3' 182
R: 5-TTGAGAGGGGGCGATA-3’

PAQR3 F: 5'-AGGGATCGGGATCGAGG-3' 190
R: 5'-GCGCTAGAGGCTAGAGCA-3'

PRMTS F: 5'-AGAGGGAAGCGGGCTAG-3' 202
R: 5'-CGGTTCGGATAGGCTAGC-3’

SOSC3 F: 5'-AGAGGCGCGCGTAGAG-3' 176
R: 5'-CGGCGCTAGAGGCGGC-3'

B-actin F: 5'-CGCTGCGAGATCGA-3' 170

R: 5'-CGATTAGCTAGAGCTA-3'

APC : 45 iz i 983 14 S5 PR 93 7% [&] (adenomatous polyposis coli) ; CDK6:
JEYAEE A 4 # ME B4 6 (cyclin dependent kinase 6) ; GATAG6 : % 35 [ -7
GATA %5 4 % 11 6 (GATA binding factor 6) ; HOXD3: [ ¥ 5 % £-D3
(homeobox D3) ; IGFIR : Jik & 25 4E K FIF 1 2552 44 (insulin-like growth
factor class 1 receptor) ; KCNE2: 4 2 il i 2 (potassium intermediate
small conductance calcium activated channel subfamily N, member 2) ;
PAQR3 : Jl Bk 2 43T~ 52 /& 3 (progestin and adipoQ receptor 3) ; PRMTS : &
A FURE &R 4 4 R il 5 (protein arginine methyltransferase 5) ; SOSC3 :
R F15 5 5 40 73T 3 (suppressor of cytokine signaling 3)

1.4 qPCR 4 HCC 48 42 B o 7% ' miR-203a A 3
¥2. 2 B mRNA % & K-

K I TRIzol 357 #& B J i 55 41 23 L RNA,
I 30 %5 55 N TN ) cDNA. K F] SYBR*Premix Ex
Taq™ IR & ORE F AR A F])D 4T PCR Y 1Y
SN, 3R R SRR 20 uL. SIYIESILE 1A S
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N B-actin) o PCR Jx B 2% £ :95°C 1 min, 72 °C
45's,55 °C 1 min, 3 35 MEIH, £ J5 55 °C 5 min. £
VA R 2R, DL 2229 B H 1 28 ] mRNA A %
Tk, SLIEH 3K

11 miR-203a A& Ml i , HCC £ 3% ) F 3397 /i =%
JE 3 E 3 mL i & ki, S HE 2L 4k B fE ARG 3 mL
Jif 6 F AL, 28 TR AL P . 800xg B 0r 10 min, BX_E i
K I QPCR A6 117 miR-203a 23k , 51415 41 WL,
F1(NZHU6), H PCR B 77 A1 -
1.5 My

B B Y BE U, Bl U 2R 8 HCC JR 38 B A7 1
L, FRURE RGN FL 5 , BE VT I (8] 3 48, B 1
RO T EES,
1.6 “itsas

K H SPSS22.0 B it AT it 2= 0 M. 1R TR}
ZRCIFFE IEA o> A H 5 22550 DL ats RIA , DLECXS
tRII AN 25 57, ARSI RE AR ¢ 4656 9 2L 1R) 2 5 5 i
o RR A A 3 FERIR, LK% ; K M Kaplan-
Meier i 2 17 OS # 73 #1 , K H] Log-Rank £ 5% . LA
P<0.05 8¢ P<0.01 £/n 2 7GRt FE Lo

2 # R

2.1 AR B — AR
HCC 41 &7 96 1, T34 80 9]« LAk 16 1], 47 i

31~75 % , 1) (55.1548.19) % . %f 41 90 41 , 5 14
76 B L bk 14 1), FE# 30~72 %, 7 1 (56.25+9.30)
%o AR FER LR R TR g R (Y
P>0.05), B AT L%

2.2 miR-203a &9 ¥ 2 B M 45 R

2% TargetScan [ 3fi Ti 1] miR-203a 1] #1 3 K] 4L
5470/, % miRDB M 3k il #I miR-203a [ 5 K 3L
1 6861, 4 PicTar ¥ 3 Tl Il miR-203a [ 42 & (A 3L
10524~ &5 & 5: R 2 i % HCC #H G ) miR-203a 1)
AL R 3 B 10 S, £ $5 APC. CDK6+ GATAG6.
HOXD3. IGFIR. IGFBP5. KCNE2. PAQR3. PRMT5
FSOSC3, H Tl e 3 EE0b K i g 4 Hi 4 2 40 o 3
FES T4,

W 2R B A 5 R DR S0 45 R (R 2D BoR,
mimic %% B 20 A\ T HepG2 40 g 5 2E A miR-203a
FEXT R IE KT 3 m 1 25 A IR (NCO 4. (3 P<0.01)
T A [) 32 (R 4 e 20 5248 7 miR-203a A% R IA KT 5
NCH L 2= 7 ¥ gt % = L (3 P>0.05) ,NC 4
3 4= 4 miR-203a R IE YT RAL A miR-203a K ik
(P<0.05 8% P<0.01) , A~ [F] 55 K] 4% G 2H By A A 55 848
A miR-203aFIAZERHIGuHEm L(35 P>0.05) . %
UE 45 R K B, miR-203a 7] §H [1] APC. CDK6.GATAG6.
HOXD3. IGFIR. IGFBP5. KCNE2. PAQR3. PRMT5
AISOSC3 A .

%2 ABT#E HepG2 2R+ BF 4 BUFNZR T A miR-203a HHXT FRiA K FELE (n=3)

4y PFAER miR-203a KA miR-203a t P
APC mimic 21 0.98+0.12" 1.15+0.18 1.361 0.245
NC-APC 4 0.50+0.10 1.09+0.20 4.570 0.010
CDK6 mimic 21 0.97+0.11" 1.1240.17 1.283 0.269
NC-CDK6 41 0.46+0.07 1.10+0.19 5.475 0.005
GATA6 mimic 21 1.01+0.17" 1.14+0.17 0.937 0.402
NC-GATA6 21 0.44:0.08 1.11+0.22 4.957 0.008
HOXD3 mimic 25, 0.99£0.15" 1.17+0.19 1.288 0.267
NC-HOXD3 0.48+0.09 1.12+0.21 4.852 0.008
IGFIR mimic 2l 0.94+0.14™ 1.20+0.19 1.908 0.129
NC-IGFIR 44 0.512£0.09 1.140.18 5.422 0.006
IGFBP5 mimic 21 0.92:0.15" 1.09+0.14 1.435 0.225
NC-IGFBP5 41 0.50:£0.08 1.1140.17 5.623 0.005
KCNE2 mimic 41 0.99:£0.15" 1.14+0.21 1.007 0.371
NC-KCNE2 4 0.51£0.07 1.08+0.19 4876 0.008
PAQR3 mimic 21 0.95+0.14™ 1.1620.17 1.652 0.174
NC-PAQR3 4 0.49+0.08 1.1120.19 5.209 0.006
PRMTS5 mimic 41 0.98+0.16™ 1.08+0.20 0.676 0.536
NC-PRMT5 44 0.5120.07 1.12+0.21 4773 0.009
SOSC3 mimic 21 1.00£0.17" 1.04+0.21 0.256 0.810
NC-SOSC3 4 0.54+0.10 1.07+0.19 4275 0.013

ENCA#, " P<0.01
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23 HCC# 2 5J% 544 F miR-203a & L ¥e Kk
P& 4

HCC A 341K V5, B R AB T . qPCR LA
gE B (£ 3) B, HCC 4 21 F miR-203a il APC.
PAQR3 mRNA ik 7K ¥ 15 & % T 98 55 4 41 (B
P<0.01) , CDK6. GATA6. HOXD3. IGFIR . IGFBP5.

KCNE2.PRMT5 #1 SOSC3 mRNA ik /K V14 &8 3% =
Ty 55 AL (H5) P<0.01) . SEIG 45 BEFR W, HCC 414
' miR-203a 1 APC.PAQR3 mRNA ¥ 2L £ A, 1
CDK6. GATA6. HOXD3. IGF1R. IGFBP5. KCNE2.
PRMTS5 A1 SOSC3 mRNA ¥ & 5k

=3 HCC4HAFNFE=ELA LA miR-203a K HEB R FERIL L

HE N miR-203a APC CDK6 GATA6  HOXD3

IGFIR IGFBP5S  KCNE2 PAQR3 PRMTS5 SOSC3

HCCHH 9 0.48+0.09 0.45+£0.07 1.85+0.36 1.73+0.25 1.70+0.26 1.80+0.24 1.59+0.31 1.8440.30 0.58+0.15 1.46+0.23 1.53+0.22
FESFHA 9 1.0120.20 1.05+0.22 1.0240.20 1.01£0.22 1.08+0.24 1.02+0.21 1.00£0.20 1.02+0.23 0.98+0.21 0.96+0.20 0.99+0.20

t 20.197  25.063  19.436 8.398 16.898
P <0.001 <0.001 <0.001 <0.001 <0.001

23.587 15423 20919 14947 15820 17.515
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

2.4 HCC %% fiF miR-203a 8% &
qPCR yA A& 25 S 7~ , HCC #3411 miR-203
FIE KAV AR T8 R AR A 3 (0.53+0.11 vs 0.92+
0.17,£=20.257, P<0.01) . £5$ K, HCC & & ik
miR-203a 2{LKIA.
2.5 RFWs R JR 3 4 4E HCC & % o 7 miR-203a A=
#4022 miR-203a & H Yo Ak ] & i b4
qPCR JE A6 45 R (% 4) BoR , A FPER] FERE
HCC £ # Il 7E miR-203 A1 HCC 41 £+ miR-203a /%

I~ IV 3 ARAKS3 4k Child-Pugh C %58 # 1fiL & miR-203
#95 5 JIF HCC 41 23 miR-203a. APC.PAQR3 mRNA
FEACT T ~ 11 /& 7346 Child Pugh A+B 2%
B (¥ P<0.01) , HCC 41 4! 1 CDK6. GATAG6.
HOXD3.IGFIR.IGFBP5.KCNE2.PRMTS5 i1 SOSC3
mRNA FEW & T 1 ~ 11 /% 4316« Child Pugh
A+B 2 B 3% (¥) P<0.01) . 45 R F B, HCC 4 4
miR-203a [ H 8 5L K R0k 5 838 1w PR 4 3 40 A0 A%
B D ee oy e 3 Rk

FLREREIRIER K P 22 S B Jo e v 2 L (34 P>0.05) 5

F=4 TEIERFIEEHE HCC BE M5 miR-203a F1E20 40 miR-203a & HEIE F Fik Lk

I PRAFAE N miR-203a® miR-203a  APC CDK6 GATA6 HOXD3  IGFIR  IGFBP5 KCNE2  PAQR3 PRMT5  SOSC3
]|

EaLiH 78 0.53£0.12 0.48+0.10 0.44+0.08 1.84+0.38 1.74+0.26 1.71x0.27 1.79£0.25 1.60+0.33 1.83£0.34 0.58+0.17 1.47+0.26 1.54+0.23
7k 15 0.53+0.10 0.47+0.08 0.50£0.10 1.90+£0.36 1.68+0.24 1.65+0.25 1.85:0.24 1.54+0.30 1.89+0.30 0.58+0.14 1.41£0.21 1.48+0.22
SR/ Y

>60 35 0.55£0.13 0.46+0.08 0.43£0.08 1.87+0.42 1.75:0.28 1.73:0.30 1.82+0.26 1.61£0.32 1.86+0.35 0.58+0.16 1.48+0.22 1.56+0.27
<60 58 0.52£0.09 0.49:0.10 0.46X0.06 1.84:0.40 1.72£0.23 1.68+0.25 1.79+023 1.58+0.31 1.83£0.29 0.58+0.15 1.45£0.20 1.51+0.21
i A 43 41

1~1I 32 0.74£0.17 0.92+0.16 0.69£0.09 1.54+0.35 1.52+0.23 1.54+0.24 1313022 123027 1524036 0.74+0.16 123025 1.30+0.25
I~V 61 0.42+0.08" 0.25:0.05" 0.32+0.05™ 2.01:0.46" 1.84:0.39" 1.78+0.30"" 2.06+0.34" 1.78+0.35" 2.01+0.42" 0.50+0.12"" 1.58+0.29" 1.65+0.31"
SRR

RM&o 19 0.26+0.07 0.20£0.04™ 0.26£0.08™ 3.17£0.48™ 2.43£0.41" 2.48+0.33" 3.79£0.48™ 2.91£0.38" 3.16+0.41" 0.42+0.13" 2.47£0.28™ 2.74+0.33"
h/E L 74 0.60£0.12 0.55+0.18 0.50+0.12 1512033 1.55£0.26 1.50£0.24 129+025 1.25+0.30 1.50£0.33 0.62£0.15 1.20£0.24 1.22+0.24
Child-Pugh 7> %%

A+B 63 0.63£0.13 0.58+0.17 0.53+0.14 1.63+0.38 1.58£0.24 1.57£0.25 143%027 1.33£0.34 1.55£0.36 0.70£0.14 1.25£0.28 1.27+0.26

C 30 0.32+0.08" 0.28+0.05" 0.28+0.05™ 2.31+0.42" 2.05+0.29" 1.97+0.28™ 2.58+0.36™ 2.14+0.28" 2.45+0.42" 0.33£0.16" 1.90+0.30" 2.08+0.29™

A I3 miR-203a; 5 1~ 11 /7 434k . Child Pugh A+B 2% L4, P<0.01

26 MiTHR BEIET:, ORI E A 40.86%, 7 B] HCC H 3 Ik 4t
3ERIBE DTS5 BRI, 93 I HCC i, 4 38 44l RE T
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2.7 i miR-203a A= HCC 2 22 miR-203a A& H $e. &
B & k89 & BT

qPCR 32 6 45 S (B 1) & ox , HCC A 41
CDK6. GATA6. HOXD3. IGFIR. IGFBP5. KCNE2.
PRMTS5.SOSC3 mRNA 5 % JA i # [ OS K #5 1i #
i TR R IL B34 (£=7.323.9.003.5.380. 5.873.9.668

4.431.15.962.12.084, ) P<0.01) , IfiLi& A1 HCC 41 23
miR-203a & APC.PAQR3 mRNA {ik #£it H ¥ 0S F
Y Z T Rk B (P=11.434.10.726.10.794.
11.677, ¥ P<0.01) . 45 R K B, HCC & & Il /&
miR-203a Fl1¥E 41 2 miR-203a 7 HLARFL R A 5
OS A K.

1% miR-203 miR-203a APC mRNA CDK6 mRNA
100 100 100
< 80 < 80 : < 80
Q_ 607 miR-203a Q_ 607 mir-203a Q_ 60r Apc CDK6
© g0} 7 fERE v 4o} TR @ 4o} T ERE T kg
o - RRIE ) - Ik ) - Ik - Ik
20l ik 200 ~ IEEBM % 20} + &AM ~ S
+ RFRIEM % + RFRIEM % + RFRIEM % + RFRIEM %
076 12 18 24 30 36 076 12 18 24 30 36 076 12 18 24 30 36 6 12 18 24 30 36
isfa]/ A IR/ A IR/ A isfa]/ A
GATA6 mRNA HOXD3 mRNA IGFIR mRNA IGFBP5 mRNA
IGFBP5
- fkFE
- @RIE
- kM
+ RFRIEM % + RFRIEM %
07612 18 24 30 36 07612 18 24 30 36 07612 18 24 30 36 6 12 18 24 30 36;
i e/ A i e/ A B 1El/ A i e/ A
KCNE2 mRNA PAQR3 mRNA PRMTS5 mRNA SOSC3 mRNA
SOSC3
- s
o
200 - FREMR 200 - TrgismI% 200 FREmk + B Ak
07612 18 24 30 36 07612 18 24 30 36 07612 18 24 30 36 6 12 18 24 30 36
i e/ A i e/ A i e/ A i e/ A

&1 HCC 248 miR-203a & HE#LEFE mRNA RIEAS5EEH OS RO

3 1

BE BT BRI R, R BLEOR 2 1) miRNA
TE MR A2 5 O Je 3 2 v 4 YR s 5 R 1
F €0y, L L A 2 5 R L 4 G A 4 A S U
T 55 A D% 1) 2 R s s el B 1 TR SR IA , AT 5 3
A BRE () R A 5 R D™, miR-203a f2 T AR R R FIL
—Fh 25 kA5 R R EE 1, 7 A
HEPRI I8 Je FLIG PR = SO 8 F I R HCC #E iR 7 B
EEP )-8

miR-203a 1[ £ 5 Z Uk R4 5 K&,
60,45 e 98 240 B 1 B A R S v O R L AR I
R B RS R TP BRRIE. ARG
t HCC £ 3% ML &1 miR-203a ik 7K F & Z % T
AR &, 5 BE4E SALAZAR-ROA 2503 ({1 BIF 97 45 B
FARF o (ELE BRI 70 R B, PR B
miR-203a 2 5 RIE , KW AL 45 R 5% 04 R AL
AT BE A& A TEAS [ 2R AL B3 Hh miR-203a 2 5% K
A FIHLHIASF TS . A 72 0 miR-203a $E K& K] I

15 I 5 B 45 4 FE R 22 HCC R 56 f 38 5L R 347 77
1%, RN 10 IBEREA, 7351 APC.CDK 6 GATA6
HOXD3. IGFIR. IGFBP5. KCNE2. PAQR3. PRMT5
M SOSC3, = P8 S A M I FA P4 T2\ F 8 16 1% 55
HRRLH , H 20008 2 B 4 5 R SR B0 B0 E . A A
FLNR IR , APC 6 D] F 64 2 I i kA IR B R TR 3R
T 1l CDK6 3% 3A AT #itl) N -6 200 o 1 388 58" i Bk
GATAG6 4 R e 6 {12 12E N\ 3 40 i 1) 9% £217 s HOXD3
LB SRS R 02 25 HCC 1) &M, 4]
IGF 1R IGFBPS5 2 [K 3¢ 1A AT B e 40 P (1) 344 4 4=
2 53T B A i 4 2 KCNE2 B 2%k, Al il 411
1) JHG 2 25 A ALK g 4 Bl 1) 7% 7% 985 BE™Ys PAQR3 A L
() 09 25 A, b R L 2 O T 400 o) 400 L 1 38 B
3R LV T2, YT ER PRMTS 0 00561 8 40 e 1 b e
V) J5 2 A B B 98 16 36 s 1 1) SOSC3 ik T fig 14 A
JiT 98 HepG2 40 g 8 -, AHF 5 K B HCC 44 vh
CDK6. GATA6. HOXD3. IGF1R. IGFBP5. KCNE2.
PRMTS5. SOSC3 ik 35 /&1 19 55 41 21, 1l miR-203a
FIK J APC.PAQR3 FIA¥ME T 5L, 5 ik



b

VO 5, 25 . AN A 20 20 H miR-203a FH LI BE R ) 3R 0A K LR R -+ 329

T8 45 AT, I IF 7 miR-203a 4 35 PR 0 45 5 i)
T .

AHF 78 H HCC H 3 ) 3 R0 48 %K 40.86%, HL
1ML miR-203a & 15 . HCC 4 21+ miR-203a % ik f
APC. CDK6. GATA6. HOXD3. IGFIR. IGFBP5.
KCNE2.PAQR3.PRMTS5 il SOSC3 ik 5 HCC &3
iR 15 R 2 B 41 212 4y 20 D B AL B OS 2633
B, BEEFRERIL, M-IV H R E R R
I3 AL FU BRI FR o I3 miR-203a R A KT
[~ ek LB 5685 /s i AL B . A5
SR FIRIEA —F, iR R R AAN A K,
7] B8 4 miR-203a 2 5 W 14 JMoRg A s 42 AN [ i
#; . {H & APC. PRMTS 1E A #l & % [A , CDK6.
GATA6. HOXD3. IGFIR. IGFBP5. KCNE2. PRMT5
FISOSC3 1 A Ji g 3 A 1) 45 18 35 CL7E BEAT: [ P4 AMAH
FARIEI 4G BINIE S, I miR-203a AT el i £
Pl 52 M HCC R 4B 5 K R 1), BAR AT e H 40
(R RL S B 5

ZE LR, HCC £ 35 135 A 20 24 miR-203a
B E X, H miR-203a 5 HCC # 3% ) ¥ 3L K A
APC. CDK6. GATA6. HOXD3. IGFIR. IGFBP5.
KCNE2.PAQR3.PRMTS5 fl SOSC3 45, Ho ik 5
JiR 1 PR 73 B < AL R BE T R4 S5 R B 3z #H OS
BHHXK. IR RS LR o g Koz,
miR-203a A /£ N HCC A ¥7 #5570 38 e, 7T 224K
i3 F A HCC 41 21 miR-203a % 3& , M i 310 1]
CDK6. GATA6. HOXD3. IGFIR. IGFBP5. KCNE2.
PRMTS5 #1SOSC3 % K 15214 , |1 APC.PRMTS 2
R 3R IEE T HCCo (HIZ W AR & A RESE B Wif] |
W HCC 23 i 20 40 miR-203a % 34 /K °F i A 1]
A0 JE BT IR BRI T

(& £ x #]

[1] W, BEE, 4257, 5. 1990—2019 4 rft [5 A FE AT AT i
For BT KA. AL AR R, 2022, 21(1): 106-113. DOL:
10.3760/cma.j.cn115610-20211203-00616.

[2] XIAOY Y, WANG H Z, WANG C, et al. MiR-203 promotes HaCaT
cell over proliferation through targeting LXR-a and PPAR-I"[J/OL].
Cell Cycle, 2020, 19(15): 1928-1940[2022-12-25]. https://www.ncbi.
nlm. nih. gov/pmc/articles/PMC7469443/. DOI: 10.1080/15384101.
2020.1783934.

[31 YUAN W, SUN H, YU L. Long non-coding RNA LINCO01116

accelerates the progression of keloid formation by regulating miR-
203/SMADS axis[J]. Burns, 2021, 47(3): 665-675. DOI: 10.1016/j.
burns.2020.07.027.

[4] NIU S Z, XIANG F, JIA H H. Downregulation of IncRNA XIST
promotes proliferation and differentiation, limits apoptosis of
osteoblasts through regulating miR-203-3p/ZFPM2 axis[J]. Connect
Tissue Res, 2021, 62(4): 381-392. DOI: 10.1080/03008207.2020.

1752200.

[5] NASSAR F J, MSHEIK Z S, ITANI M M, et al. Circulating miRNA
as biomarkers for colorectal cancer diagnosis and liver metastasis
[J/OL]. Diagnostics (Basel), 2021, 11(2): 341[2022-12-25]. https://
www. ncbi. nlm. nih. gov/pmec/articles/PMC7921943/. DOI: 10.3390/
diagnostics11020341.

[6] GUPTA N, KUMAR R, SETH T, et al. Targeting of stromal versican
by miR-144/199 inhibits multiple myeloma by downregulating
FAK/STAT3 signalling[J]. RNA Biol, 2020, 17(1): 98-111. DOI:
10.1080/15476286.2019.1669405.

[77 WANG L M, TONG D D, GUO Q Q, et al. HOXD3 targeted by
miR-203a suppresses cell metastasis and angiogenesis through
VEGFR in human hepatocellular carcinoma cells[J/OL]. Sci Rep,
2018, 8(1): 2431[2022-12-25]. https://www.ncbi. nlm. nih. gov/pme/
articles/PMC5799159/. DOI: 10.1038/s41598-018-20859-3.

[8] WEI Z T, WENG S Y, WANG L, et al. Mechanism of Astragalus
polysaccharides in attenuating insulin resistance in Rats with type 2
diabetes mellitus via the regulation of liver microRNA-203a-3p[J]. Mol
Med Rep, 2018, 17(1): 1617-1624. DOI: 10.3892/mmr.2017.8084.

[91 CAO W, CHEN H D, YU Y W, et al. Changing profiles of cancer
burden worldwide and in China: a secondary analysis of the global
cancer statistics 2020[J/OL]. Chin Med J (Engl), 2021, 134(7): 783-
791[2022-12-25]. https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC8104205/. DOI: 10.1097/CM9.0000000000001474.

[10] KUDO Y, SUGIMOTO M, ARIAS E, et al. PKCMt loss induces
autophagy, oxidative phosphorylation, and NRF2 to promote liver
cancer progression[J/OL]. Cancer Cell, 2020, 38(2): 247-262.e11[2022-
12-25]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC7423690/.
DOI: 10.1016/j.ccell.2020.05.018.

[11] Befe, Tai2 . GUFT SIKE MR S e 4o I 1~ 2R & iR 97 I i b
HAE TR SRR B E g A Pi677 44 3, 2022, 29(3): 167-
174. DOLI: 10.3872/j.issn.1007-385x.2022.03.001.

[12] GIANNELLI G, SANTORO A, KELLEY R K, ef al. Biomarkers and
overall survival in patients with advanced hepatocellular carcinoma
treated with TGF-BRI inhibitor galunisertib[J/OL]. PLoS One, 2020,
15(3): €0222259[2022-12-25]. https://www.ncbi. nlm. nih. gov/pmc/
articles/PMC7094874/. DOI: 10.1371/journal.pone.0222259.

[13] SALAZAR-ROA M, TRAKALA M, ALVAREZ-FERNANDEZ M,
et al. Transient exposure to miR-203 enhances the differentiation
capacity of established pluripotent stem cells[J/OL]. EMBO J,
2020, 39(16): €104324[2022-12-25]. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC7429746/. DOI: 10.15252/embj.2019104324.

[14] SRF2E, FRYLH), 28K, 45 . MiR-203a #E ] 2 HCPEAE P %) 7L e
W EL A5 e B8 1 R [T, rR LR AR B2 2% K 2020, 36(6): 600-
604. DOI: 10.12047/j.cjap.6041.2020.126.

[15] NISHINO K, KAWANAKA M, SUEHIRO M, et al. Gastric
hyperplastic polyps after argon plasma coagulation for gastric antral
vascular ectasia in patients with liver cirrhosis: a case suggesting the
“gastrin link theory”[J/OL]. Intern Med, 2021, 60(7): 1019-1025[2022-
12-25]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC8079916/.
DOI: 10.2169/internalmedicine.5837-20.

[16] AT . T80/ IN AW A 1 Teet-7c %o FH- 200 L 18 6 ) 56 i B G A 66 PR
Sy R[] R E 2 BE 2, 2020, 27(12): 1418-1421. DOL: 10.3760/
cma.j.issn.1008-6706.2020.12.003.

[17] ZER 3, BRI 22 . GATAG siRNA % JFFi HCC-9204 41 it 15 W Al &



+ 330 -

rf [ R R TR YT Ak, 2023, 30(4)

ek sz e S LR IE TE[D). oh A A B i e, 2021, 24(10):
762-767. DOIL: 10.3969/j.issn.1009-9905.2021.10.002.

[18] WANG L M, GAO Y, ZHAO X G, et al. HOXD3 was negatively
regulated by YY1 recruiting HDAC1 to suppress progression of
hepatocellular carcinoma cells via ITGA2 pathway[J/OL]. Cell
Prolif, 2020, 53(8): €12835[2022-12-25]. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC7445403/. DOIL: 10.1111/cpr.12835.

(191 MU, wa FELEE, AR, 46 . BRIGEAS A S IGF 1R %) HepG2 i i 4t
MR GV (D). R 2E R AL, 2021, 43(2): 143-147.

[20] FkifFAE, 0], 1275 . S/ RNA-203a-3p I Mink 1 JGHE 1 B 3%
AN s T B TS BE PR SR BIT FE ). 2 IBEE 24, 2021,
25(10): 2080-2085. DOI: 10.3969/j.issn.1009-6469.2021.10.040.

[21] HINZE C, KARAISKOS N, BOLTENGAGEN A, ef al. Kidney single-
cell transcriptomes predict spatial corticomedullary gene expression
and tissue osmolality gradients[J/OL]. J Am Soc Nephrol, 2021, 32(2):
291-306[2022-12-25]. https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC8054904/. DOI: 10.1681/ASN.2020070930.

[22] A fg, R fiE, A1, 55 UUEK PRMTS BE R A S 40 A= 4 2247
NI 5 (7). S5 R MO A Ak 5, 2020, 34(3): 208-213. DOL:
10.11904/j.issn.1002-3070.2020.03.004.

[23] & EA, VFEER, RIS, 45 . 56 R L HepG2 411 il H % SOSC3 &
I B (], T DROVE R 2 2 3 SRR 5 ), 2012, 29(6):

75-79. DOI: 10.11721/cqnuj20120617.

[24] BOZKURT S B, OZTURK B, KOCAK N, et al. Differences of time-
dependent microRNA expressions in breast cancer cells[J/OL].
Noncoding RNA Res, 2021, 6(1): 15-22[2022-12-25]. https://www.ncbi.
nlm. nih. gov/pmc/articles/PMC7770513/. DOI: 10.1016/j. ncrna.
2020.12.001.

[25] MUHAMMAD 1J S, BAJBOUJ K, SHAFARIN J, et al. Estrogen-
induced epigenetic silencing of FTHI and TFRC genes reduces
liver cancer cell growth and survival[J/OL]. Epigenetics, 2020, 15
(12): 1302-1318[2022-12-25]. https://www. ncbi. nlm. nih. gov/pmc/
articles/PMC7678938/. DOI: 10.1080/15592294.2020.1770917.

[26] HEINRICH S, CRAIG A J, MA L C, et al. Understanding tumour
cell heterogeneity and its implication for immunotherapy in liver
cancer using single-cell analysis[J]. J Hepatol, 2021, 74(3): 700-
715. DOI: 10.1016/j.jhep.2020.11.036.

[27] BRIESS, W335, iH, 45 . IGF-1R-Stat3 {35 5 38 g3 o 18 v S K]
FRIBMEHEHERAUALTE 77 TR AR 220]. Hh R AR A4 38, 2020,
36(7): 1207-1214. DOI: 10.3969/j.issn.1000-4718.2020.07.008.

[WFsHEA]  2022-12-26 (&= HEA]  2023-03-10
[Axxsmig] ekl



