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The effect of Helicobacter pylori on the expression of a novel tumor adaptor molecule ARRDC3 and its
effect on the proliferation of gastric cancer cells
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Objective To investigate the regulation of ARRDC3 expression by Helicobacter pylori in gastric cancer
cells and its effect on the proliferation of gastric cancer cells. Methods The expression changes of ARRDC3 in clinical
specimens were analyzed using bioinformatics approaches. Gastric cancer cells were infected with H. pylori or
transfected with a H. pylori CagA expression plasmid. The mRNA expression of ARRDC3 in gastric cancer cells were
determined by quantitative real-time PCR (qRT-PCR). and the protein expression were assessed by Western blot.
Furthermore, following transfection with an ARRDC3 overexpression plasmid,cell proliferation ability was evaluated by a
colony formation assay.  Results Bioinformatics analysis of clinical specimens revealed that ARRDC3 expression was
elevated in gastric cancer tissues,and its upregulation was associated with poor overall survival (P<C0.05). The mRNA
expression of ARRDC3 was significantly higher in gastric cancer cells infected with H. pylori or transfected with H.
pylori CagA compared to control cells (P <C0. 05). Consistently, ARRDC3 protein expression was also markedly
increased in these cells (P<C0. 05). Furthermore,overexpression of ARRDC3 significantly enhanced the clonogenic ability
of gastric cancer cells, as evidenced by an increased number of colonies (P <C0. 01). Conclusion  H. pylori
inducesARRDC3 mRNA and protein expression elevation in gastric cancer cells. Similarly, transfection with H. pylori
CagA promotes the upregulation of ARRDC3 at both the mRNA and protein. Overexpression of ARRDC3 enhances the
proliferative capacity of gastric cancer cells. These findings provide a theoretical basis for understanding the role of H.
pylori ,particularly its CagA protein,in promoting the development and progression of gastric cancer.

[Keywords] Helicobacter pylori ; cytotoxin-associated protein A; ARRDC3;gastric cancer

. B A RE 3L 4090 H (No. 82402627) . 1L 7R 45 A S8 B 24 36 42 15 4F 3L 4 50 H (No. ZR2022QH039) , 48 %2 T BT I A ( No.
2020NS136,2021NS406) ,

> 7K %1€, E-mail: nhzhang@sdfmu. edu. cn; & K, E-mail : lvgang700@126. com
BB (2000, 40 BRPG T 7152 » 3 B A 0 08 BRGS0 RR e 15 40 W 7 T A9 R 5E . E-mail: Ixqemce@163. com



v E R OR AN F A A

Journal of Pathogen Biology

2025 4F 7 H 5 20 B T
Jul. 2025, Vol. 20.No. 7

+ 881 -

B e 5 b R i M R 2 — AR T IS R
Wl 108 J5  RAEL A 77 5T ANFETSY . B &
9o DR 28 8 20 DAL S ORI LR IR AN Y s A S i
ZH R H P TR R R T Rk B R R E R R
Wy R BRI 5 5 % i T B R 5
M ECR AL BEAT T R & B9 A 5T B 2 BOUR L AR 52
U,

a-arrestins 4 5T & I — Rl 2L 30 9 30 R K
Jo S IXAS FRIGEAL 6 ARG J3 il 2 A A 2 R B
JH 4 B (Thioredoxin-interacting protein, Txnip) Fl &
i E A 45  &E A (Arrestin domain contain,
ARRDO) . Ja#& & A 5 DB, JLHE ARRDC3 BLE
B RE SR — iR 2% 19 i 9 1 3k a3 1 T DL i SR 20
U P75 5 A 5 300 T 582 W) B D04 R 1) 2 R
ARRDC3 fE451 L M Z Y)Y B-arrestin SZ 2L 8 140
Ao, BAT AR A ) £ 1A 28R B TR AR Sy 245 4 3 L ] 2
5 2o B A AR LA B R R A R R R P AR
FH A e

I TR FT B (Helicobacter pylori, Hp) /By H
FS B UL B LR L A R R AT G EE 1 A (CagA) 23
FEGEHH T, CagA @il IV A3 FR G875 3 40 ML N
U T AN N M B A IR AN N A TR T R
Ko DATIIT 52 Wi 240 Jif0 1) 1 55 1 58 (o A0 M e Ak L 5 R S R
{HJ2 CagA M ARRDC3 33k 51 & B 9 HL i 0F 7¢ fef
A HME AW I 4 T TIRAT B 5T ARRDC3 1Y
Fib LHAE Bk R R AE .

M5 7TE

1 ##

1.1 @mie . méARs ANEEAE AGS. A\ HiEH
il BGC-823 W I THAAT & 26695 B Ak . CagA FURL A=
TRAT

1.2 KA % R Lipofectamine™ 3000 i 7 I
APEER /R B A R Al RNA £ B R &
cDNA ¥ 5 5K F . MagicSYBR %896 2 f i 50 g 131 B
it YR A R A AL 51 ARRDC3-F: 5-
ATGCAAGAGGACATGCGAAAG-3"; ARRDC3-R;:
5-GTGGAAGCCTTCTTCGGAATTAT-3" Iy [
B4 TREA PR 7] (Sangon Biotech), ARRDC3 —
LB A I 9N R B A 0 g8 b A BRI A
ARRDC3 FIkFRIE A Affnity 7195 25 B4 958 b
DB

2 Fik

2.1 AMAIEEFH5H  ARRDC3 75 I AR A (4 % 34
GEPIA ( Gene Expression
Analysis, 2 K 22 815 32 5 200 H1) & — Fi 5 T W 45 1)

Profiling Interactive

T H, Al R4 TCGA Ml GTEx B4R Pk by . i@
it GEPIA (http://gepia. cancer-pku. cn/index. html)
Yoo T AN ) Jioggg e Bk R B2 3k 43 F ARRDC3 [ 3R k.
BIMEZ P A 0. 01 IS HHEA M 2 5281k, RS
TCGA IE % %4 M GTEx 8¥gVC it . il GEPIA 4y
Br A= A7 1R SR S A A A 3k b o B304 A 1B R 95 %6
HAF X,

2.2 s TVERAFH BRYLAI RN AR 2 6 fLAR, 37
CT5% CO, MIFFMANEEIRLR. B 2 d BREGH L
AR — AL AN, B0 2 B3E , PBS & &4, it
B, WD BANR B 3R 3 L ra T IRAT R, AL fH
FHE AN 2366 BE I 5 A= 600 BF W A . Ll PBS
YR 28 N BRI Fi B Ay = 2. 0 X 10°CFU/mL it
AN T, K A LB ] (MOT=1 : 100) il A
N FLAR 1 40 L i A TG I TG XU 8 R S AL AR ST
& 2 mL, X AL P A S S 19 G ILTE PR R R R
FEANSFE 2 mL,

2.3 CagA Rk dgmmp Kaes 6 fLa ., fH
I g 7E % ek 25 BE AR B 75 % . 7E 50 pL [ MEM i
B 3 L Lipofectamine3000 iR 7, & 5 min; 7£ 50
pL ) MEM Hifi# 1 pg DNA, 1+ 1 8BRS
Ak 5 DNA,ZE IR E 20 min, [8 4085 50 DNA-
ERAG Y. BRI AT ISR OF AT LS .
2.4 ZHEKXEET PCR &N mRNA Fik $2HUS
RNA, #5550 cDNA, SR E 8 PCR K& .2 X
SYBR Green PCR minx,12.5 pL;Primer 1(10 pmol/
pL.2 pL;Primer 2(10 pmol/pl) .2 pLs DNA 4.5
pLiddH,0,3.5 pLs @& 25 pL. WP .95 C,
3 min;95 °C,15 ;60 C,iB K 20 s;72 °C,IEMH 50 s;
40 NMFIR

2.5 Western blot ¥ & & &k HEHE® 2 png/
pL B 5pL BAE,80V fHE LUK 30 min, 110 V 4k ZE il
JBZ 60 min,300 mA [ 40 min, 10 % i f5 95 45 £ 14 2
h;l 2 1000 —HUEHF LR, 1: 5000 ZHiE iR FTHFE
1 h, 1 XTBST & B ECL &tk i, B
INEER

2.6 SLEMRERANIGHE S HMEIEHRE 5%
G e gs ARRDCS 1899 75 238 UKL 24 h, & ERS
T B IR WA T AR5 15 5% . e U Gy 1 48 L TR G
16,1 mL PBS &, 18, 55 57 WK 40 M AR R 2 vk
FEZ) 100 A~ /mL, W 2 mL i B A4 20 20 M B R
a6 bk, 78 37 “C.5% CO, B FA+, #E47 10
d SRS, 3 d BIRFEW. W ERMA R
LA A A B L 4 Y0 i 2 3 T [ 20 min, B LR N
2 mL [ 0. 12045 fb S YW . =0 T 44 8 20 min, 111,
A Image JV1.8.0.112 #7511,



TR AR OR AW F RE 202547 A 20 BT

« 882 - Journal of Pathogen Biology Jul. 2025, Vol. 20.No. 7
3 HIHESW - = 2.0
kkk *%k
K FH SPSS 26. 0 Fil GraphPad Prism 9. 0 3k 443 /i
BT 95 KB JTT Mean = SD R R S 45 L. Ky L 2
SR ¢ BT P <00, 05 S 2 A BT L 2 2 10-
=1 [~
< <
z:'l:l: % 1 0.54
1 E£¥FEEFHHT ARRDC3 EiRKirAH RIE i

Wt GEPIA 7E 450 #1 & L ARRDC3 7E Z Fft Jif
A RS = A 7R N S [ RN 7 o B I o =
P VAR B S5 Im R PR A b R ik & TIE W HA (=
11.98,P <<0. 05) (B 1), Hh £ BRI m (0 =
10.22,P<0. 05) , HAFEBEH I+ 5, § i 2B 77 R 2 I F%
R (1 =17.99,P<C0.05) . H 7t i 5 B i B & A 17
RPN 2),

%aﬂuﬁﬂﬂ 4hi“i t By ﬁﬁ

B 1 EMPEEEFESWIEKRRE ARRDCI EBBIRAFRIEAS
Fig. 1 Bioinformatics analysis showing elevated expression
of ARRDC3 in gastric cancer specimens

Overall Survival

2 —— Low ARRDC3 TPM
: —— High ARRDC3 TPM
Logrank p=0.021
© | HR(high)=1.5
oS p(HR)=0.021
- n(high)=192
_ n(low)=192
T ©
2 o 7]
c
=
2]
T <
8 S -
&
N
S | L e
o
S
T T T T T T

Months

B2 EMERESHERRETERE
EEFEMEX
Fig. 2 Bioinformatics analysis of the correlation between
upregulation of ARRDC3 expression and survival rate in gastric
cancer clinical specimens
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