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# E: & RAIKREEG 73 (Golgi protein 73, GP73),2 4% TR K, & R AR L ey A & G, L EMN G A
JeAR Y LA T BARR, AN ST e YeAT. BOATAT A, GPT3 “TAE 2 43 Bh 35 W7 BT 49 I 7% (hepatocellu-
lar carcinoma, HCC)#9 fei% 547 &4, K% GPT3 49 RABIA, 5 GP73 H 5% 69/ RNA (microRNA, miRNA)
B HARAT I B R . GP73 A85% miRNA 5 % #F b8 69 % & KR F ek, £ F miR-212.miR-27a % miRNA 4
#p4) HCC #9412 £ % 445, GP73 5 miR-27b . miR-493-5p ¥ #t1E 4 HCC & F G0 £ iz &4 . Hk, GP73
A0 miRNA B TAE A4 62 AN w0, AL EL T GP73 AL 48% miRNA A& K& &9 V5 8 vA B
B, A B A BT QAR B R Ao ST F AR5
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Abstract: Golgi protein 73 (GP73) is a glycosylated transmembrane protein located in the c¢is—Golgi mem—
brane, which plays an important role in the development of tumors and is a potential target for tumor thera—
py. Current studies have shown that GP73 can be used as a serological marker to assist the diagnosis of
hepatocellular carcinoma (HCC). With the further study of GP73, microRNAs (miRNAs) related to GP73 have
been gradually explored and found to be closely associated with the occurrence and development of various
tumors. miR-212 and miR-27a can inhibit the invasion and metastasis of HCC, and GP73, miR-27b and
miR-493-5p can be used as biomarkers for prognosis of HCC patients. Therefore, GP73 —related miRNAs
are promising targets for the diagnosis and treatment of liver cancer. Herein, the roles and mechanisms of
GP73 and its related miRNAs in the development of HCC are summarized, hoping to provide ideas for the
tumor pathogenesis, diagnosis and treatment.
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R, HA @R R R B R RNRE
AL HE IS W BET 48 K430, HCC &
e KB MBEE R A R, BB R TC
HH S S I PR IR A B A 7 i ) 0
W HE R, L, HCC I R2 W R8T AR
B ES T BA H R L.

I SEAE SR FERER 1 73 (Golgi protein 73,
GP73) R 7E i A8 5 1T v S 2 T e i iz 0t
589, 5 GP73 AHIEAEHY RNA (microRNA,
miRNA) W28 942 8 R o BRI, AR SCHIER T
GP73 TE/HE & St B O EIRLE, JF 425
JE$ GP73 ik miRNA, B0 98 19 & A= AL
il Ko TR P ST L

1 GP73 W& FnThBE

GP73 MFKH GOLMI (Golgi membrane protein
1)@ GOLPH2 (Golgi phosphoprotein 2), f&—Ff{i
T /R H M B T AL AR 1, T 2000 4R
Kladney S RN AR E T 28 i 2 B, R4
JiiE 2y 73 kD M54 . GP73 ML T4 Y N
U AR L TR IR R R E N Y C Imai i A K
5 IR 25 ¥4 35k (transmembrane domain, TMD) 3 />3
SIFEIL(E 1), Fo N Sma s SRS A5 i e
T GP73 fER/RFEMAYE A7 o JEIT TMD B9 C 34k
P slfy — B iR e 4 b, BJe GP73 5 HAbE H 5

AL S AT, o e AR AR P ) DX B T 2

o= =0
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o= =0
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Fig.1 The structure of GP73

YRS R FEVER®, 2 FEE B i, 15
NG E AT RGN 2] v v B Y 43 A Y G P73, AR AE
JO TR I B0 Y S RS ik s
MG KW GP73 TR R FE i 2 0 H %L
HIFEH

2 miRNA &R SERMNE

miRNA J&—2AE4 5 RNA 70 7, ilad 55
M mRNA 254, T30 mRNA B i sl FH 9 ),
FEARN Ak S8 R AE A R A A FE AR A,
miRNA R S TEAMMAZRY DNA h, Fst™4E
miRNA #IHH 5% 558 (primary—miRNA, pri—miRNA)
FImiRNA Hif& (precursor miRNA, pre-miRNA). &
IS ORI & e 254y, 253 in T, ik HoA I
T IIRERY LA miRNA . i miRNA AT DL i 2]
YfT, KA s L B mRNA K (E12).
miRNA 7E HCC By KA & it i /E i,
JEHE IR MM miRNA 5 2K PR
TR T A S S AT N 2 R v R
XHETR, B8 SR I PP miRNA DL i b
JEAMIN mRNA 19335, "2 SE M Hee L
BITARCTBL. R, 7 MR 9 & AE LA 5 40
TAIRITIFFE U, AR miRNA #8532 G0

3 GP73 X EHHEX miRNA 7£ HCC 2 I
FE1EFA

YER NI 2 W bR ic Y, WG 8 (al -
pha—fetoprotein, AFP)CLJ V20 FH Tl IR (H A2, A
WFoE4RIE, AFP 2 HCC IR SER 769%~91%,

0 0 N
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B 2 miRNA &R S1ERHLE

Drosha: #Z#%4% B4 B; DGCRS: A 22 % 5 A4k T %45, TRBP: TAR RNA £ 4% & 2; Ago2: Argonaute2 & & ; RISC: RNA

G609 B AR,

Fig.2 The synthesis and action mechanism of miRNAs

Drosha: A ribonuclease enzyme; DGCR8: Microprocessor complex subunit; TRBP: Transactivation response RNA-binding pro—

tein 2; Ago2: Argonaute 2; RISC: RNA-induced silencing complex.

RO R 39%~64%"5-17, R 27 9 3 By
B, HA2 WU AUR 109%~2091", Rk, IR L
BT — PR E SR SR X i ) e B RS
ieW. GP73 T dii 5 2R IFIEBRAHC, 4G
JIF R0 FF£F A Ao FFAE ALY 2955 . Klad-
ney SEORFSE R B, TEIE R PR T, GP73 Fakil
L BANTRIR; SR Y IBR YL F R W FERT, GP73 1Y
FERH B TR . PERGE, PR IS e GP73
FHEE I, MiL3E GP73 X HCC BRI AR
PEI IR 74.6%F1 97.49%P, HARAME L AFP 5,
TERRIAT 2B, X427 GP73 HA WCH HCC
HW2WibRic P Tsae . (A A% R, HCC
BE I GP73 FHE T BB FRE A T
T ik s I 27 Ak, GP73 72X 43 A I E ATk
FRE RN TR Ak JB S T T e A 229, Al A sk
HCC MG bREY), I8 A 1E ML 4L AT
WL A ARE e,

AR GP73 FRM A HCC LT Ar & 9 09 mf
SEPEAZ R TR, (HA W9 HGE, GP73 mT LAYE Ml
iz, 5 HAMPREYEHRI HCCo Liu 521
WL, GP73 % T AFP MH A F 895, IF
5 AFP HIZAHEAEM, M- S40153 0 GP73, HEiM

e FE AR A R 5 . A, 3R GPT3 A
B FANFRR AFP WA S A% #S o Fang
SFOIRRT SR, 7E AFP.GP73. HUR R 1 5 Ui
(alpha—fetoprotein—1.3, AFP-L3) JIi y—F&2 JE5E Il i}
Jiii (des—gamma—carboxy prothrombin, DCP) %5 Ak 2
HCC MUIE-#ARENERR T, GP73 15 AFP AR Y
U AR et e, AR T RS B
miR-221 FEE T 2 ik 5e, BLE RSk
miR-221 f77E 300 AR MEFERLEL D, Bil4n DNA 3
Vi BN 1 (regulated in development and DNA
damage responses 1, REDD1)JERP5E 1 SE00%
B, M9 miR-221 75 -5 T A A bR RN K
R IEA Rong %m]ﬁﬂ[, R R
JIA miR-221 BRI , A0A0 A= 152 20 m
20 0 S 40 5 B R G /S B, A A To kg, 4R
miR-221 PN EETE . G R Bl
SRR, UK miR-221 AYFRIEWIE i# REDDI
37 #H1% X (3" —untranslated region, 3'=UTR) [ %¢
S F BT 21, S T A 2854 B A e R 40 )
1 TSC1/2 55 Wy il e L 3l 4 7 i 3R
(mammalian target of rapamycin, mTOR){5 718 i 1)
G2, 17 Chen SERIRYBIFTEUESE, GP73 1 T4



%61

5 H%.GP73 M HAHSE miRNA 7ETE T i iFoT ke 501

AUh ik BiE, H GP73 J& mTOR 55 @A T
W1, #EM miR-221 W] REAFEMEE GP73 3k
ko THIAEZESR N, AFP .GP73 Fll miR-221 =&
ECARI, #8 AFP BKA GP73, REE— 4 m il
SRR ANE N2 W U

AT o e Sk te g o AL 2
P UL K fid B AN BER) AFP.GP73 FIl miR—26b B IfiL
TH i, WESE miR-26b 7E T B AN I 2k
FFE; SR, TERFE RIS WTRCR T, i X
It AFP.GP73 Fll miR—-26b — 3 Bl kG A2 166
R, SIE S BAAG I miR—26b A1 GP73 B T3
A AFP, H 4% 5 PE ¥ &, i AFP.GP73 Ail
miR-26b = FH A KM, BENS R K Hb 2 = 3 AT
FEZ IR I, GP73 5 miRNA BCA A
TE HCC Rz Wb BA N AT .

4 GP73{R#FHEMEREKTNER

Sai SFUSIE LRI R B3 GP73 BYZRIAKF
KEL, GP73 TEFE 4 B3Ik i 3 5 T 5 4l
241, HIWE GP73 WM& 5 HCC MR 2 IEAR DG,
P R E S22 BT R, GP73 5 itk
L 4555 7 (tumor—node —metastasis, TNM) 731 &2 1E
AH2E, T HIFRTERN 53.3%, TR 84.0%, 1Y
i 84.6%, VN 60.0%, MHFGRES I 1E R I K
B AL A3 3] T IR UE . X EERFE U GP73 T
REfEIF P 0 R A AR JE

A WFFE K B, R[] T8 40 3 40 HepG2
MHCC-97H \HCCLM3 1, #%ik GP73 gl #k i
FRAN B AL AL, ZE e SR T R
GP73 Mt 3Rk 6P73 R B, JHFE SRS AE I
JEANMLE SR T A4/ N A RS, &t %
TR R BH T B 2L, L ik Rk 4 1 il
AR 2 Frtibral . dE— 2B RpLE A =,
GP73 W] figiE 2 ik CD44 3L 4 ) B 1 -7
(matrix metalloproteinase—7, MMP-7)f% ik, fi
AL T B A, 5 5B I T I, 1 TG 5
HCC AYBESEAERS; GP73 L4541 BOMLEI ] fE
K mTOR 155, mTOR Z &K 1 (mTOR com-
plex 1, mTORC )AL BEBOG REAEHE GP73 YK,
7 3 A8 7T LABE mTOR A9 300461 751 75 25 2% Bl
Wro Ye S50 BE, 15 %% 7% 4 il 5 (MHCC-97H il
Huh-7)" GP73 [k i = T HAE L BE 1K
[ 41 B 2 (PLC F11 Hep3B) P Y 323k 1 7RI 7
ZERE TR A A R b, 2R TR AU GP73 W

00 12 240 i A4 A% AR ZE BE 1, T A AR IR
GP73 WAk BT A P73 I, AR IIERS
FIAZ 22 HE 1 B IR SE ; 7E R SR T A AR
GP73 [¥) MHCC-97H 1 Huh-7 4HHL)5, SE50 210
TAR /N TR HRZH, L% A% 00 B0 IR T X AR
Ho MFENRIE—BARER T GP73 ITEHIFLE, %
PUAE 2R K2 A K F- (epidermal growth factor, EGF)
HFCE, GP73 AT DU R /R IR SRS B A0 LS, FF:
0 2 B A K R T2 44 (epidermal growth factor re—
ceptor, EGFR)/A: K R 5 0 A 32 1A% i 2 1R 134 iy
(growth—factor —responsive receptor tyrosine kinase,
RTK)JE#, (2 HCC ¥ o JaZEAH T FE & 30,
GP73 5 EGF #i & )5, EGFR Bk ik, SR )m 1Lt
5 i T S SRR AL T 3 (signal transducer and
activator of transcription 3, STAT3)#R L, #E_I
PR FPEFE T Z AR ECIA 1 (programmed death li—
gand 1, PD-L1)YZRIE, Tl PD-L1 YE R Sese i il 53
¥, Hoh Fh 2 | ES I Jed 40 B ) 15 G RN BRI, 23
EFTiR, GP73 ATLIMEBE HCC 40 28 A% 58 Fl i
LA SN S R RS AR 1 A R S 7%

c=Mye F&—FhsIE AL, FEAIM ARG 231
PAT07 HEAT G HETRE, Hoamt & o2 b ik 4
T REAHICAR S B A N A SR IR 7, Lin S50
WFFE R B, MR GP73 Rl 5L 57 4 J £ 1 -2
(MMP-2) %1z, FFAil e A0 122, TeR T B
EIIA R R, HepG2 41 jg c—Myc GRS
GP73 RS FAEARR, #05 GP73 1k, 2t 1
I8 MMP-7 (3%35, (EdEAIRRER . HAL, DH5E
R GP73 R AL A4 IS AN A MMP-7
HAEM, UrBl MMP-7 Bz A3, i g 4
fFEREW, IR, GP73 25 MMP IYigki i
2t HCC He#s .

o B 1T 98 2 T 0 T AR A 19 T B
K, LR R I 5 (hepatitis B virus, HBV)FI N %!
TR 94 BF (hepatitis C virus, HCV)EGe 1 S8 fE &
A F B, A5 A& -6 (interleukin—6,
IL-6) . 988 IR A F- (tumour necrosis factor, TNF)
25 1L-6 NIOEHETE A 130 (glycoprotein 130, gp130)
A7 ~ 2R AR, 3 30 Jak/STAT 38 B, 5% 5 ¥
STAT3 Wik, JFi55 GP73 HYFAH-, Liu 45
I8, GP73 Al LMEsEIHEANE S HBY AYSZH, i
iKW GP73 AT E ML F B (nuclear fac—
tor—kB, NF—«B) (p50) B3k, X M BTEE A
T R E AR MUk GP73 W B F e i
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NF-«B (p50)& Rk, M HBV B9 5& il .
I BFTE R B, 72 HOV B i B 13 AR
AR A AR, GP73 IS Zbi Ak 5
1“7 25 M (mitochondrial antiviral signaling protein,
MAVS)F1 TNF SZ&AH K F 6 (TNF receptor—as—
sociated factor 6, TRAF6)45 &, MIMAEHE MAVS F1
TRAF6 (KR g, 1LAk, GP73 855 B TR (in-
terferon—B, IFN-B) . TP 2 FI S T4 (interfer—
on—stimulated response element, ISRE)F NF—kB)
JashF, FV& IFN-B.IFN-A1.IL-6 Fl [FN Flj# 3%
56 (IFN-stimulated gene 56, 1SG56), Mifi il
fii WA G, (EIER TR XS SR,
GP73 IR TR FGY 7 T T2 BAH S AT
AT TEADAR o

GP73 A PLUESEAE Z MR s ik, Hanfpe
Hi S IR A, ELAHOCHFIE R GP73 @ i I 1
I B2 18] 5t 5% 4 (epithelial -mesenchymal transition,

TGF—-B/Smad {558 1,

IR, AR LS AR 9 0 Z R R
W& KRR, GP73 RiEE B, HAL
PERR AN A A K GERS FNIRZR (I 3), {HERAY
BUI A B A I s e T i — 20 . IR, R
GP73 IR B HLE, 17 R HRURH 0L 3 w00 i) HE
ik, TREBCAHIERIETRY T T 7 19

5 #B4 miRNA i#id Tif GP73 BIFRiEH
# HCC WA R

T AT o A= W A5 B TE E P R A Tar—
getScanHuman (https://www.targetscan.org/vert_80/;
2022-10-20)53#87 1 AT 665 GP73 19 3'-UTR X 4%
A1) miRNA JEHI (& 4). Hrp #57 miRNA © 8%
HESEH] LURE ) Tl GP73 HYERIA

WrFER W, fE I 5, miR-212/132 5
GP73 KM te, BV GP73 13k T,

EMT)SAE HEE 40 MO 1R 28 FE R i 28 & miR —212/132 Ak & f A% i B, i Rk
MMP
. . 1.-6
Mildly hypoxic tumor TGF-B1 HBV
microenviroment ERRY EGF
0
%’ EGFR 2e ‘ - Membrane
H messerRmseroeeseibesseramessereness
E TBR1 ®
=53
’E,‘r Smad2/3 - Cytoplasm
a3 Smad4 Ak{
.@ =
MMP Smang / "g;
Smad4 ‘ AN g
2 o 3
% STAT: p
; {&(’/ STAT3
| / ®
\ 2 ® o
} % Smad2/3 STAT3
| =3 oo S OOTANIOOO X
I—‘PD—LI \
j Nucleus
Invasion. HCC proliferation  Immune response
Progresm‘on and migration
Metastasis
EMT

B3 GPI3S5SHMESER
MMP: A5 45 %

& B TGF-B1: 1A K HF B1; TR1: #LA KA F B 244 1; ERK: J2SME 59 48 EGF: £ % 4

¥ H-F; EGFR: & A KB F 2K, IL-6: & 284 -6; IL-6R: & @ joA-% -6 24K, gpl30: & & 130; PD-L1: 2 51%

T ZARBAR 1, KB E Figdraw
Fig.3 Signaling pathways involved by GP73

“4), § 1ID: UOOSI232f2,

MMP: Matrix metalloproteinase; TGF—-B1: Transforming growth factor-81; TBR1: Transforming growth factor B8 receptor 1; ERK:
Extracellular signal —regulated kinase; EGF: Epidermal growth factor; EGFR: Epidermal growth factor receptor; IL—6: Inter—
leukin—6; IL-6R: Interleukin—6 receptor; gp130: Glycoprotein 130; PD-L1: Programmed death ligand 1. This figure is plotted

by Figdraw, export ID: UOOSI232f2.
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Position 527~534 5'~AUGGCCUAGAGCACUGACUGUUA=3'

Position 527~534  miR-212-3p 3'_CCGGCACUGACCUCUGACAAU-5'
miR-212-3p  miR-132-3p  3'-GCUGGUACCGACAUCUGACAAU-5'
miR-132-3p

s Yo Position 928~935 5~ GUCGAAGGAUAUAUACAGUGUUA-3'

miR-141-3p  3'-GGUAGAAAUGGUCUGUCACAAU-5'
100 bp miR-200a—3p  3'-UGUAGCAAUGGUCUGUCACAAU-5'
GP73 3'-UTR /'\ | /'\ /'\ -3 598 nt
] ] . ] ]
A A A A Y

Position 79~86 Position 79~85 Position 643~650 Position 928~935  Position 1 610~1 617
miR-27a-3p ~miR-3681-3p ~ miR-493-5p miR-141-3p miR-143-3p
miR-27b-3p  miR-128-3p miR~-200a-3p miR-4770

miR-216a-3p miR-6088

Position 79~86 5'-GACUGAAUACUGAAAACUGUGAA-3’
miR-27a-3p 3'-CGCCUUGAAUCGGUGACACUU-5"
miR-27b-3p 3'-CGUCUUGAAUCGGUGACACUU-5’

Position 79~85 5'-GACUGAAUACUGAAAACUGUGAA-3’

miR-3681-3p 3'-UCAUCACCUACUUCGUGACACA-5'
miR-128-3p 3'-UUUCUCUGGCCAAGUGACACU-5"
miR-216a-3p 3'-UAUUAGGGUCUCUGGUGACACU-5’

B4 W5 GP73 Z5H miRNA 73
Fig.4 Predicted sequences of GP73-binding miRNAs

miR-212 3¢ miR-132 AE & & Ml GP73 1 3' -
UTR 75 P & 2R3k, ] miR-212 3¢ miR-132 fY
FEIR AT LTS GP73 19 3'—UTR 6 P M k14,
ARG I RSB UE B miR-212/132 AEMEHE
N H GP73 KA.

AH & SCRkHAE , mTOR W] LA GP73 B3R ik
VR S R A R R A 5 AR R
miR-27a Al 5 GP73 [ 3'-UTR {8454, id ik
miR-27a FJ LA [a] 3 GP73 MR35, 1 mTOR
AT miR—-27a AYZRIRS AN, miR-27a
5 GP73 MR, A& mTOR 781 iy i
EEML AR . FERFRE A EFSE P, miR—27a-
3p AT LA3E 2 P Bz 8] 5 2 £ R 0 o1 9 240 B 1Y
A, FEAE/ NI SR, miR—27a 7]
RE I 1) N R GP73 AYFIA, P e 40 i Y
HEFE AR ZES, fIE AT WL, miR—27a.mTOR FIGP73
AHEAEF, LRI R An i sl (RZERERS

AN, A 5T HGE, miR-493-5p 5 HCC )
KA KR YIRS, miR-493-5p S5 @B
FAIRIRE /N a3 A SR TNM 930 2 67 AH 5
i F IR miR-493-5p 2 (#4145 B8 78 Go/G1 1,
AT BELAS 980 40 B ) 338, S 25 AR T
AW B 25 3 BT Bk 9 ' 2R W S B IR 5K
GP73 /& miR-493-5p MUHL S, Jf H, RShSC5E
Mt %35 GP73 AT LU % miR-493-5p X i 40
JRLHE 5 B LA R,

Position 643~650 5'-CCCUUGUCAUUUUUAAUGUACAA-3’
miR-493-5p 3'-UUACUUUCGGAUGGUACAUGUU-5"

Position 1 610~1 617 5'-CAAUAAAGUCUCUAUUCAUCUCA-3’

miR-143-3p 3'-CUCGAUGUCACGAAGUAGAGU-5"
miR-4770 3'-UCGAUGUCACAGUAGAGU-5"
miR-6088 3'-GCGGGGGGGCGAAGUAGAGA-5’

6 GP73 R H1H% miRNA 3t FEREH
1€

EEXT HCC B 5 AR AR RS AT &
M, GP73 j& HCC M EZ Wi 9, H GP73 1Y
FRIKOVTHE 5 BB A4 40 B 2 A OEE, Hu
LE0T3H 1 K miR—-27b #E HCC F2IT IE 5 41
AUrh 22 FERIA R, 5 EiR miR-493-5p 1Y
YEHIAREL, miR-27b FEME A4 A9 RIB MR T4B
AR ZHZ, H miR-27b KRR HBE 5
AERVEAE R B EMCT miR-27b =Rk 4l; kb,
WG B2 B R, GP73 8 miR-27b M4 E
HEAR, @ miR-27b 2 F3UMTE T GP73 1R A
T, DATTTAR 32 Ji g F bk L 45 5 7%, sk e g 1)
A4 I, miR-27b A1 miR-493-5p AI4E A HCC
BV TS A= A SRR T RS . A TR
B, miR-1225 miR-1290 Fl miR-1825™1% 4 n]
VB R R BB T A PibnEd, (26 S Gp73
AHOG, i TCHE R AGE, i — bR &

BEMRE

GP73 NS TE MRS 4120 J2: e 41 i 25 v
FikTtE, ARV — 4 5 Mg n {228
PERLIE o 25 RS T 19 0 B8 RN R B3, AFP.
GP73 WA R AT DA FCFR BT Rk b B A FE R 7E T
JeE RIS BRE . miRNA 76 P& Pt A #5725 5

7
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FUEM, Hb, miR-221 FIFHE .miR-26b A%
X T R R 2 WA — 2 2 miR-212/132,
miR-27a.miR-493-5p e H %5 GP73 1 3' -
UTR YEF, IR 8 GP73 (3Rik, dEm ]
AR S TE R R 28 . AETS 7 1T, miR—
27b F miR-493-5p 5 B 1 5 AFAEE RN
IE e, Hid, miR-493-5p B 81 IESEAE L ) F
GP73.

ZE TR, GP73 PRI 1 & AR J gy
HEEMO, Mi—2LE miRNA @520 GP73 iR
ORIV RERR . I, #R9T miRNA 7EHFE
HRT GP73 R RIALEI AR Bl T I 9 4
iy, W BB N I B2 IR IR AL H A AR, I
HERE ) 254 BRI, HE SR 5 FRYT
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