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 E.HE A3 NGCGEOBMEKE IR RT#%CHES RN A (G protein coupled receptor C type group 5 member A,
GPRCS5A ) MM L R mpa W o9k ik, -3+ GPRCSA AT B apegss,. A, B m#aHark miERpuh, Fik
HBCAE 2018 47 12 A ~ 2019 4F 11 A £ fAK F IR BARFEIRINE LS HUEIRAT T K& 97 49 38 BIAT 9% & 8 20 R Be 5T %
F R RAR; BRI E T L fa itk HL-7702 4= AN 9% 48 Motk ( HepG2, HCCLM3, HuH-7 #= MHCC-97H )
BATHER . R ER LR B R AR E (qQRT-PCR) #AnIFE4LR | 5 B LRI mie, E% AT L& 4 e
¥ GPRCSA & ik &, it 4 4 pcDNA3.1-GPRCSA i 45 #) @& it & ik GPRCSA M & 4o ledk, KA MTT 5 3 4= V-FITC/
PI A =X ) & 5 7 #em] i & ik GPRCSA AT I /& fa B3 5 . A 6950, R A A A48 = /) DCFH-DA 44 48 g o &
Atk % B A (ROS) , NAD/NADH Fe Z #2325 ( ATP ) K-F. KA Western blot 5 3a4bm) A =40 X & &
caspase-3 & L A K BT ( VEGF )& & &k KPR HFBUAL T GPRCSA Rk &% 5 5 048 B 5 A% 0.34£0.09
vs 0.73+0.10) , ZFA%FFEL (=17.869, P<0.01) . I 40k HepG2 (0.35+0.06) , HCCLM3 (0.38+0.10) ,
HuH-7 (0.53+0.07) , MHCC-97H ( 0.67 +0.06 ) ¥ GPRC5A & ik & % FK T A EH T L& 4 . HL-7702 " #) GPRC5A
%)% (1.00+£0.08) , ZF A %5 &L (£5.716~11.258, 35 P<0.05) . pcDNA3.1-GPRCSA 445 % 36 h 4m A3 74
BHE (A4) 15 (0.94+0.16) R Z A& T3 BB 4 (1.49+0.05) #= pcDNA3.1 28 (1.45+0.07) (F=25.640, P<0.01) .
GPRC5A it & 35 20 VEGF ( 0.98 +0.04 ) &k F 45 1820 (2.94+0.15 ) F= pcDNA3.1 22 ( 2.89 £ 0.11 ) B 3 B4k ( F=310.450,
P<0.001) . pcDNA3.1-GPRC5A %8 %8 . ROS (182.12+13.42) K-+ B % & Farm@4 (101.23+11.20) #= pcDNA3.1
28 (98.30+10.26) (F=49.577, P<0.001) ; NAD/NADH (35.24+6.43) & ATP (5534+6.51) &K -F 2 F & T 3 &
20 (100.25+12.41, 100.17+14.36) #= pcDNA3.1 21 (97.86+9.67, 102.23+11.02) (F=42.338, 17.077, P<0.05) .
GPRCSA i & ik 28 49 6L 08 o & & T % & 28 4= pcDNA3.1 415 48 i 8 =% & caspase-3 (2.61 £0.16) Kk 45 T 3 &
28 (1.00£0.11) #» pcDNA3.1 21 (1.01+0.02) ( F=202.843, P<0.001) ., pcDNA3.1-GPRCSA %8 %1 #. ¥ p-STAT3 %
AF (043+0.06) 2 FAKT x40 (1.00+0.13) F= pcDNA3.1 28 (1.03+£0.12) (F=29.476, P<0.001) ; pcDNA3.1-
GPRCSA #1TF i B Socs3 (0.47+0.05) , c-MYC (0.54+0.06) &L F4 2 FAKT 820 (1.01+0.05, 1.00+0.04)
F2 pcDNA3.1 28 (0.98+0.09, 1.02+0.06) (F=63.275, 75409, P<0.001) , FF& #0842 F STAT3 5 GPRCSA % i& ¥ 2
R2F M (r=-0.746, P<0.01) . 4% pcDNA3.1-STAT3 2 pcDNA3.1-NLRP3 & 2 #i# 2 T pcDNA3.1-GPRC5A *t
FF s a ey 2R AE A (P<0.05) o 518 GPRCSA MK A& A T 488 i 9 STAT3/Socs3/c-MYC 15 5 = ¥ 52 B #p4] 7 AF
JEMRLGIIGIL, TR n RL6 BAL AR R T
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Abstract: Objective To explore the effects of GPRC5A on the proliferation, apoptosis and oxidative stress of liver cancer
cells and its related mechanism by detecting the expression of GPRC5A in liver cancer tissues and cells. Methods A total of
38 patients with liver cancer who underwent surgical treatment in the 969th Hospital of the Joint Logistics Support Force of the
People’s Liberation Army from December 2018 to November 2019 were collected for their cancer tissue samples and matched
adjacent normal tissue samples. Human normal liver epithelial cell lines HL-7702 and human hepatocellular carcinoma cell lines
(HepG2, HCCLM3, Huh-7 and MHCC-97H) were selected for the study. QRT-PCR was used to detect the expression of GPRC5A
in liver cancer tissues, adjacent normal tissues, liver cancer cells and normal liver epithelial cells. The overexpressed GPRC5A
hepatoma cell line was constructed by transfection of pcDNA3.1-GPRCS5A plasmid. The effects of overexpression of GPRC5A
on the proliferation and apoptosis of hepatoma cells were detected by MTT assay and V-FITC/PI apoptosis kit, respectively. The
levels of reactive oxygen species (ROS), NAD'/NADH and adenosine triphosphate (ATP) were detected by DCFH-DA, a reactive
oxygen indicator. Western blot assay was used to detect the expression levels of apoptosis-related protein caspase-3 and epithelial
growth factor (VEGF). Results The expression of GPRCS5A in HCC tissues was significantly lower than that in adjacent
normal tissues (0.34 +0.09 vs 0.73 = 0.10), the difference was statistically significant(#=17.869, P<0.01). The expression level of
GPRCS5A in HepG2 cells (0.35 + 0.06), HCCIMS3 cells (0.38 + 0.10), Huh-7 cells (0.53 + 0.07), and MHCC-97H (0.67 + 0.06) was
significantly lower than that in HL-7702 (1.00 + 0.08), the differences were statistically significant(=5.716~11.258, P<0.05). The
A value of pcDNA3.1-GPRCS5A group (0.94 + 0.16) at 36 h after transfection was significantly lower than that of Control group
(1.49 = 0.05) and pcDNA3.1 group (1.45 + 0.07) (F=25.640, P<0.01). The expression of VEGF in GPRC5A overexpression group
was significantly decreased (0.98 + 0.04) compared with that in control group (2.94 + 0.15) and PCDNA3.1 group (2.89 = 0.11)
(F=310.450, P<0.001). The level of ROS (182.12 + 13.42) in PCDNA3.1-GPRCS5A group was significantly higher than that in
control group (101.23 + 11.20) and PCDNA3.1 group (98.30 + 10.26) (F=49.577, P<0.001). NAD/NADH (35.24 + 6.43) and
ATP (55.34 £ 6.51) levels were significantly lower than those in control group (100.25 + 12.41, 100.17 + 14.36) and PCDNA3.1
group (97.86 £ 9.67, 102.23 + 11.02) (F=42.338, 17.077, P<0.05). The apoptosis rate of GPRC5A overexpression group was
higher than that of control group and pcDNA3.1 group. The expression level of apoptosis protein caspase-3 (2.61 +0.16) was
also higher than that of control group (1.00 +0.11) and PCDNA3.1 group (1.01 £ 0.02) (/=202.843, P<0.001). The expression
level of p-STAT3 in PCDNA3.1-GPRCS5A group (0.43 + 0.06) was significantly lower than that in control group (1.00 +0.13)
and PCDNA3.1 group (1.03 £0.12) (£=29.476, P<0.001). The expression levels of downstream gene SOCS3 and c-myc in
pcDNA3.1-GPRCS5A group were also significantly lower than those in control group(1.01 +0.05, 1.00 + 0.04) and pcDNA3.1
group (0.98 +0.09, 1.02 + 0.06) (F=63.275 and 75.409, all P<0.001). There was a significant negative correlation between STAT3
and GPRCSA expression in liver cancer (=-0.746, P<0.01). The overtransfection of pcDNA3.1-STAT3 or pcDNA3.1-NLRP3
significantly reversed the inhibitory effect of pcDNA3.1-GPRC5A on HCC cells (P<0.05). Conclusion GPRCSA may inhibit
the proliferation of HCC cells by regulating STAT3/ SOCS3 / ¢-MYC signaling and inflammatory response, and induce oxidative
stress and apoptosis of HCC cells. The low expression of GPRC5A may inhibit the proliferation of HCC cells by regulating
STAT3/ SOCS3 / c-MYC signaling and inflammatory response, and induce oxidative stress and apoptosis of HCC cells.
Keywords: G protein coupled receptor C type group 5 member A ( GPRC5A ) ; liver cancer; proliferation; oxidative stress;
apoptosis; STAT3/ SOCS3 / c-MYC signaling pathway
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STAT3 ik HATMCHE . HIESZ, GPRCSA 7E4:
HEA SRk, IE A STAT3 £ik, 545
IR AR EEC R %) . #2278 GPRCSA 7EMH
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1.1 AR I4E 2018 4E 12 A ~20194E 11 H
TEARBEATF-ARIGITHY 38 191 968 £ 2 98 20 23 K HL v}
NS IR HABREAR, BRI ESZ ., NIEW
HF Rz 4k HL-7702 FIANF 40 RE ( HepG2,
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BB

12 EZXAZAE  JRFIHEE . RPMI1640 1557
W B Biological Industries 23 ) ; 2 5% 56155 &5
Trizol i 71| & W A K % Takara 2\ 7] ; Lipofectami-
ne™2000 15 A 35 [ Invitrogen /A )5 SLHF 58 EE H#
PCR {¥lg H Life technologies 23] ; BCA #&:iliz 5]
. Transwell /N2 1 H Thermo Fisher Scientific 2%
Al bl Bl GPRCSA Hidt, %Pt i VEGF HL471,
Gt F caspase-3 iyt SPT STAT3 M. Rt
Bl c-MYC P, fedi il Socs3 H4 Al il 4t GAPDH
W H 3¢ Abcam 23] 5 XTI pcDNA3.1 BTk,
pcDNA3.1-GPRC5A Jii 4 & PCR 5| 4t ik % 4 F
B AW TARA R A T4 % BEFR{UIA B DR-
200Bs Diatek 23 7 .

13 Fik

131 4R e F% < o 52500 T 40 S % 10ml/d]
a4 135 K AT RPMI640 35537k 3 i35, 37 °C,
Sml/dl CO, KifR-AiM & . Fralfiml & 2 85% A A7)
TR SR, HFIRSscs.

132 a5 YL - 4% 18 Lipo 2000 %7 & i B F 4
XS I pcDNA3.1 Fll pcDNA3.1-GPRC5 JFi ki 43 5]
L% HepG2 402, 37 °C, 5ml/dl CO, 1535 48 h,
KRR, S d e =R, rd . IR
WAy K25 A B4 (control 41 ) , peDNA3.1 ( %
1 pcDNA3.1 41 ) , pcDNA3.1-GPRC5 ( pcDNA3.1-
GPRCS5A i #ik41 )

133 5296 %E & PCR (qRT-PCR) L. R
JH Trizol ¥ H2 BUAH it 5 RNA, 5 i 30 % S8 7 &
JHE 5N cDNA, DL R A5OHR i & PCR 47 14 )2 if
& & 17 qRT-PCR 5L 5, UL B-actin i N 2, Fa il
GPRCSA # X} ik, 519 ¥ % I F, GPRCSA IFE
: 5~AGCAGGTCTCATCGCAGCTT-3", JZ If]:
5-ACTTGCGAATCATACGCACG-3’; B -actin iF[f]:
5’-CTGACGATCGATAGTCATATGGC-3", JZ [i]: 5°-
agCatacGttGtCacGactCc-3". 274 i 18 H il 3

AHXF IR

134 HHMPEEZE ( Western blotting ) S5 B
PR K] HepG2 41 #: A0 T 25 om® B335 1ML, £
4 Bl 2 80%~90% i AT A a4 4L . 48 h S5 UL
AN, JA RIPA S50 T vk | 249#%, R
BCA VAN 8 VR ;. B 20 mg 25 FAFE 14T SDS-
PAGE BEWCHLIK, R4 % PVDF i, 5Sg/dl BEW#;
HH 1 h, IMA—PUEELR; WH, TBST P 3
Y, Nl HRP bRic 4%, W& 2 h; TBST YA 3 1k,
ECL (5%,

1.3.5 MTT 4 038 58 52 55 - HORH 204 K 1) HepG2
N3RPT 96 FLAR, WE 6x 10° 4~/ L, 153 4h
JE LI MTT % 10 w1, 4RZ20858 4 h, K
Ml AR i 570 nm AWOCEEAE . SCRER 3 K.
1.3.6  V-FITC/PI 41l ffd J8 7= 4 M : ¥ pcDNA3.1-
GPRCS5A 254 pcDNA3.1 ki 43 5 YL 7E HepG2
e, 37 °C, 5ml/dl CO, 557 48 h; WHE 4 i dsFp
16 fLA, W 1x10° 4 /4L, AR V-FITC/PT 4i
PLE A A S R A A TR, A A oy
Braf a8, LR HEE 3 .

1.3.7 4 A A 7 ORI . R 4 I 5 e O T LA
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FEFTE 6 fLAR, 48 h JS WAL, A 10 wmol/L
DCFH-DA F&, AR ROS #HaH) & it i 45 3:47
K. @ NAD/NADH Al DA [R) #f 25 B 35 b 1
96 fLHk, 48 h JE K EEIA M E H, 418 NAD+
NADH 5 & e W RChl A I, I ARC & 471
FEASTR, 37°CHEVEIEE 1 h, Kl 450 nm Ab%
H. @ ATP FHAGI . DIFEFRE R T 96 FLAR,
48 h JE R LA ML A 15 4% ATP A a5 &5 156
B BRI, A 50 w1 REAH, #OLIEE 30
min, G 450 nm ABWGEE(E ., SCIRE L 3 IR,

1.4 it od KA SPSS 22.0 #ETEHRE T,
B RFHYE « ppifE2E (xxs) Fon, 4L L
BWRH e /5 2 4lin) b4k i one-way ANOVA
30, LRI LR LSD-1 K56, R 414t
o5 1E A SUh R 22 R I ECX ¢ K256, P<0.05
JEFAGIFEE L

2 R

2.1 GPRCSA EMF IR A e F e &L qRT-
PCR EAGIM T 221 . e X 1E 5 20 SR 41
FFIEH | R 400 GPRCSA ik, 4559 W e
411 GPRCSA # ik (0.34£0.09) W EK T35
IERA2Y0.73 £0.10 ), ZF A G2 X =17.869,
P<0.01) , UL 1A; 250, GPRCSA 7e/FE40AE
HepG2 (0.35+0.06) , HCCLM3 (0.38+0.10) ,
HuH-7 (0.53+0.07) F1 MHCC-97H (0.67 +0.06 )
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11.258, 8386, 7.658, 5.716, P<0.05, WL 1B) ,
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b E AR (F=29.476, P<0.001) , W[5 4A F14B;

pcDNA3.1-GPRC5A 4 A Socs3 (0.47 £0.05) ,
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