(P BB/AERE) 20200530557

CHINA ONCOLOGY 2020 Vol.30 No.7 481

A

ARHGAP4E FAIEHK2 R EEFHIFE AR
AR

BRFEERE', BHHE’, TEE, TAE

1. TN R ik B R B A A 908 E B2 AR, Y19 B & 330006 ;
2. P B RS R BRI VYA B S LR, VIV A 330006
3. X R 2R 23, P 35 % 343000

[f§E] HS=5HM: Rho GTPEFHLE 14 (Rho GTPase activating protein 4, ARHGAP4) 5 Wi (1) i3t J& 25 V) A 5%,
X R 0 i A S 0 EL AT B IR R R . 3R T ARHGAPALE e 40 2 b g e ik % Hoxd e dm i A K i s . 53 %
FH S2isk ¢ 78 B R A g5 /e W (real-time fluorescence quantitative polymerase chain reaction, RTFQ-PCR) . 5 [ i [l iZFi:
(Western blot) K i 2H 43 221500 M I 2L ARHGAPAR R TE KT, JE40 M 2838 5 P I PR s BR 245 4E L TS 2
MHI* 5. TERARHGAP4RI A, KA Hok7 & (cell counting kit-8, CCK-8) K EdUSZ Y6 WLl i £ g i 1 7 1%
W, FEATIU AT e 4 A R OB ER2 (hexokinase 2, HK2) [IFRIA/KF, #E— 0 #7 e 4 4 P HK 2 1) K14 & 5 ARHGAP4[Y]
AR . AR (KR IZARHGAPAR I 4t i b HIRHK2 0K,  1EAR T M B ARHGAPA ) I 4t i vh T BRHK 2 [l %0k
K F Western blot/> #THK2[F)RIE T L, RAEdUHT HF R AN ERE /). 5R : MRA LI ARHGAPARIA KT & &
T A (P<0.01) , HEFRIEMARHGAPAL B3 IR AR/ L TNM 2 I UIAE G . YL BRI 41 il - ARHGAP4T)
ik, WA AR AE ) R HK2 (0 257K F B B ES (P<<0.05) ; R id3iA ARHGAPAT] .35 W s HK 2 () 223 K F e
M RIEESERE 1 (P<<0.05) , HE4R T ARHGAP4 SHK2 ) Rk B IEM . 4518 ARHGAP4IE T 1E A HK2 (1) £k
HE L AR AN AR A A

[X#iA] Rho GTPEGGILEC4; CHMEG2: M 4 W

DOI: 10.19401/j.cnki.1007-3639.2020.07.001

RESYZES: R7342 XEEFEES: A XEHS: 1007-3639(2020)07-0481-08

ARHGAP4 promotes growth of hepatocellular carcinoma cells by regulating HK2 expression OUYANG
Xiaochun', ZOU Yeqing’, LI Yumei’, DING Xiaobing’ (1. Department of Neurology, the 908th Hospital of the
Chinese People’s Liberation Army Joint Logistic Support Force, Nanchang 330006, Jiangxi Province, China; 2. Key
Molecular Laboratory of Jiangxi Province, Second Affiliated Hospital of Nanchang University, Nanchang 330006,
Jiangxi Province, China; 3. School of Medicine, Jinggangshan University, Ji’an 343000, Jiangxi Province, China)
Correspondence to: DING Xiaobing E-mail: 563109451 @qq.com

[ Abstract] Background and purpose: Rho GTPase activating protein 4 (ARHGAP4) is closely related to tumor progression,
and has important regulatory effects on tumor cell malignant proliferation. This study aimed to investigate the expression of
ARHGAP4 in hepatocellular carcinoma and its effect on the growth of hepatocellular carcinoma cells. Methods: The expression
of ARHGAP4 in hepatocellular carcinoma tissues was analyzed by real-time fluorescence quantitative polymerase chain
reaction (RTFQ-PCR), Western blot and immunohistochemistry. The relationship between the expression of ARHGAP4 and
clinicopathological characteristics and prognosis of hepatocellular carcinoma was analyzed. Then, the expression of ARHGAP4
was silenced. Cell counting kit-8 (CCK-8) and EdU experiments were used to observe the proliferation of hepatocellular carcinoma
cells, and the expression level of hexokinase 2 (HK2) in hepatocellular carcinoma cells was detected. The expression of HK2 in
hepatocellular carcinoma tissues and its correlation with ARHGAP4 were further analyzed. Finally, HK2 expression was up-regulated

in hepatocellular carcinoma cells stably expressing low levels of ARHGAP4, while HK2 expression was silenced in hepatocellular
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carcinoma cells stably expressing high levels of ARHGAP4. Western blot was used to analyze the expression of HK2, and EdU was
used to analyze the proliferation of hepatocellular carcinoma cells. Results: The expression levels of ARHGAP4 mRNA and protein
in hepatocellular carcinoma tissues were significantly higher compared with adjacent tissues (P<0.01), and the high expression of
ARHGAP4 was closely related to the tumor size and TNM stage of patients. Silencing the expression of ARHGAP4 significantly
reduced the proliferative ability and HK2 expression level in hepatocellular carcinoma cells (P<0.05). Conversely, overexpression of
ARHGAP4 significantly enhanced HK2 expression and cell proliferative ability (P<0.05), and expressions of ARHGAP4 and HK2 in
hepatocellular carcinoma were positively correlated. Mechanistically, ARHGAP4 positively regulated the expression of HK2 to affect

the growth of hepatocellular carcinoma. Conclusion: ARHGAP4 promotes the growth of hepatocellular carcinoma cells by positively

regulating the expression of HK2.
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Fig. 1 Expression of ARHGAP4 in HCC and its relationship with clinical prognosis

A-B: Quantitative RTFQ-PCR and Western blot were used to analyze the expression level of ARHGAP4 in HCC and adjacent tissues; C: Western
blot was used to analyze the expression level of ARHGAP4 in HCC and adjacent tissues; D: The TCGA database was used to analyze the relationship
between ARHGAP4 expression and prognosis in HCC. : P<0.01, compared with each other T: Tumor; NT: Non-tumor

#* 1 ARHGAP4KIRIZEHCCEE MG REIE S 1
Tab. 1 Analysis of the relationship between ARHGAP4 expression and clinical data of HCC

Characteristics n ARHGAPA P value
Low (N=25) High (N=37)
Agelyear 0.495
<60 39 17 22
>60 23 8 15
Gender 0.933
Male 45 18 27
Female 17 7 10
Tumor size D/cm 0.025
<5 22 13 9
=5 40 12 28
HBsAg 0.123
Negative 25 13 12
Positive 37 12 25
AFP py/(ng-mL™") 0.233
<400 34 16 18
=400 28 9 19
TNM stage 0.011
I/n 35 19 16

/v 27 6 21
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Fig. 2 Suppression of ARHGAP4 expression in HCC cells significantly inhibited proliferation of HCC cells

A: RTFQ-PCR detected ARHGAP4 silencing effect; B: Western blot was used to verify ARHGAP4 silencing effect; C: CCK-8 detection after
ARHGAP4 down-regulation of cell proliferation; D: EdU cell proliferation was detected after silencing ARHGAP4; E: Flow cytometry was used to
detect the apoptotic rate of ARHGAP4 after silencing; F: The expression of apoptosis-related protein caspase-3 was detected by immunoblotting after

silencing of ARHGAP4. ~
group

: P<0.05, compared with the other group; ~
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: P<0.01, compared with the other group;

": P<0.001, compared with the other

AR EARDLE, fERUEIRFRIEARHGAP4)
HCCHH My [a] i} 1 #65kHK2, Western blotZh
R, ARHGAP4FIAFEML, 1HK2ZR K70
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Fig. 3 ARHGAP4 regulates HK2 expression and expressions of ARHGAP4 and HK2 are positively correlated
A-B: After silencing and overexpressing ARHGAP4, the expression levels of HK2 mRNA and protein in HCC cells were detected by RTFQ-PCR

and Western blot; C-D: The expression levels of HK?2 in HCC tissues and their adjacent tissues were detected by RTFQ-PCR and Western blot; E:
Correlation analy51s between ARHGAP4 and HK2 in HCC. : P<0.01, compared with each other; T: Tumor; NT: Non-tumor
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B 4 ARHGAP4EiZHCCYHAE I & KK FHK2HI R 1L
Fig. 4 ARHGAP4 regulates the growth of HCC cells via HK2 expression

A: Western blot analysis of the expressions of ARHGAP4 and HK2 in HCC cells. Overexpression of HK2 could restore the inhibition of HK2 by
shARHGAP4. B: EdU results showed that overexpression of HK2 could restore the inhibition of proliferation of sSiARHGAP4 by HCC. C: Western
blot analysis of the expressions of ARHGAP4 and HK2 in HCC cells. Silencing HK2 could inhibit the up-regulation of p-ARHGAP4 HCC cells on
HK2. D: EdU results confirmed that silencing HK2 could inhibit p-ARHGAP4 to promote the growth of HCC cells. ": P<0.05, compared with the
other group; ": P<0.01, compared with the other group
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