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Abstract

Objective: To investigate the expression characteristics of ARHGDIG in gastric cancer, its clinical
prognostic value, and the underlying potential molecular regulatory mechanisms, thereby provid-
ing new candidate molecular targets for the precision diagnosis and treatment of gastric cancer. Meth-
ods: Using the TIMER 3.0 and UALCAN databases, we analyzed the differential expression of ARHG-
DIG in pan-cancer and gastric cancer tissues, and its correlation with clinical-pathological features
such as tumor staging, grading, and lymph node metastasis. The association between ARHGDIG gene
methylation levels and expression was analyzed using the GSCA database. Survival analysis was per-
formed using Kaplan-Meier Plotter and the GEPIA2 database to evaluate its impact on the overall
survival of gastric cancer patients. The association between ARHGDIG and immune cell infiltration
in gastric cancer was analyzed using TIMER 3.0, and related proteins were screened through the
STRING and Metascape databases, followed by GO and KEGG pathway enrichment analysis. Results:
ARHGDIG expression in gastric cancer tissues was significantly lower than that in adjacent normal
tissues and was closely associated with the clinical-pathological features of gastric cancer. Moreo-
ver, ARHGDIG gene methylation and expression were significantly negatively correlated. High ex-
pression of ARHGDIG was a risk factor for poor prognosis in gastric cancer patients and was signif-
icantly associated with shortened overall survival. Additionally, ARHGDIG expression was positively
correlated with CD4+ T cell infiltration and negatively correlated with CD8* T cell and neutrophil
infiltration. The interacting proteins of ARHGDIG were primarily enriched in tumor-related pathways,
such as Rho protein signaling and Ras. Conclusion: ARHGDIG may be involved in the development
of gastric cancer by regulating the tumor immune microenvironment and related signaling pathways,
and may be a potential biomarker and target for the prognosis evaluation and targeted therapy of
gastric cancer.
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EOREI[1], MRAESGTE, 2020 FARRHIG K B ALH 108.9 /1N, JET NBORMAE 76.9 /1. HH
1E B 98 () R R AN EAE N7 T 5 4 T A BRE Ko BRI B 3 A\ A Bh AR AR DIk e 0% 159 2 Lk
BEARPRTT AR, R ZHURGIESIZE CEgE NI B, BIMER A FAR . 7. $EM 29 &%
PP IRSE LR T BIA T, AT RIMET 30% [2]. HREEIX— 4, 3w B R AR E
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Rho GTP BEN— R4 0B 28 E . AT IG5 S EEE A, oMl G LR 2 FhiE
i (RIR 22847 B R IR % 55[4] [5], ARHGDIG (RhoGDly)/2 Rho GDP fif# & 1l Rl 7 S el i, - Biql
B 71 Rho GTPase 15 5 M B 5L 40 i B 22 E A4 . iLFE AR ZE[6] [7]. AW 7IEE], ARHGDIG £ fi%
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PR 75 LA B S 4 BE A B R S IR AN 35 2 , ASHiE 78 1 TIMER 3.0, UALCAN. GSCA.. Kaplan-Meier Plotter
Al GEPIA2 Z5 AN AN IEHE B, 41T ARHGDIG 78 B i 4143 LI R ks s . TG e BE: DL R e R 4
AN IEFE IR R, JREACE O B TR B I TR AV =02, VB0 2L
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2. MR A%
2.1. ARHGDIG EEFAS A EL 4

JEid TIMER 3.0 %4 P2 (https://compbio.cn/timer3/) 73T ARHGDIG iz & % B i (STAD) H ) 22 5+
Fik, MEREM: © % “Gene DE” #idk; @ Gene symbol #i A\ “ARHGDIG” ; (3 Cancer Type #$%
“ALL”. PA|logoFC| > 1 H*P* < 0.05 7 5 . 35 VAR ifE . {8 UALCAN %k 2 (http://ualcan. path.uab.edu/)
% TCGA-STAD B4 HEATIRAE . #2R 4 @ Gene symbol i A\ “ARHGDIG” ; @ Select Cancer it
“STAD” ; B® itk “Gene Expression” ; @ T Sample types. Individual cancer stages. Tumor
Grade /2 Nodal metastasis status #4742 43#8T. “KH Wilcoxon #FIALL:, LA*P*<0.05 N2 7 HA Gl
B B GSCA Hi#i PR ARHGDIG FER 1 AL B H X RIE R log2(RSEM)BHE . R FMF: O
#EFF “Mutation” #itt; @ Gene symbol %\ “ARHGDIG” , Select Cancer types i£#% “STAD” ; 3 %
#£ “Methylation and Expression” #5834 o R BRI M8, DAES IR K I ZE (FDR) L IERE IR 45 53,
FDR <0.05 NZERA LR, JFaflRBEHE.

2.2. EHFESHT

KM Kaplan-Meier Plotter {45 % (https://kmplot.com/analysis/) it ARHGDIG X i B A 17
(OS)WITH G e . FRSM:: O Gene symbol: “ARHGDIG”; (@) Cancer type: “Gastric cancer”; (3 Survival
type: “OS”. 1% ARHGDIG KA A8 Nm. IKELH, KH Kaplan-Meier iE4: il 4E /7142, Log-rank
U6 LA ) 22 5, TR XU L (HR) f2 95%E 15 [X /] (95% CI). 11 GEPIA2 %i#f F# (http://gepia2.cancer-
pku.cn/)2£T- TCGA-STAD BAFI 5 ARHGDIG filJ5 /i . A “Survival Analysis” #5idt: O 7E Gene £~
#HIN “ARHGDIG” ; (2 Datasets Selection i£#¢ “STAD” (Stomach Adenocarcinoma); @) Group cutoff i%
¥ “Median” . %M Kaplan-Meier x4 H124E /7 128, Log-rank #5615 % 5%, 1H5 HR 2 95% Cl. LI*P*
<0.05 NERBA G E L.

2.3. REFBOW

KM TIMER 3.0 #d 2 V7 £ ARHGDIG Rik 5 B il A< . i “Gene” 2. ©
Gene symbol #i N\ “ARHGDIG” ; @) Cancertype i “STAD” ; 3 Immune infiltrates %% B cells. CD4*
T cells. CD8* T cells. Neutrophils. Macrophages 1 Dendritic cells. 3T 2535 R 530k 5 G 2 4 i F )i
K FH Spearman FkAH G 7B (R 1E R 2 ) PEAG A DG, THER AR ¢ R B *P*{H . LA*P*<0.05 AZER A
N -

24. EBREENBSERSHR

{1 STRING %45 % (https://string-db.org/) i d: ARHGDIG % 1 HAE M 4% . S\ “ARHGDIG” (F:
Homo sapiens), B {5 fE X & N>04, LI E/EE D . ¥ A3 %% S A\ Metascape % &
(http://metascape.org/)# 47 GO (BP, CC, MF)HI KEGG i % & 40 #r. R LKL &% Benjamini-
Hochberg #Z1E, LA FDR < 0.05 4 & 2 M br it .
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TIMER 3.0 #8701 i n (5] 1), ARHGDIG 7EBS IR S b Rz FUBRRE MR . 8. L3H
R s 5 e v Bk KT 2 AR T AR B (9 55 4H23(P < 0.05), HLZERHE R . B AL kRAN s o
JHFA e . BIPREE R TR . T P S R iR EA(P < 0.05). UALCAN %45 & 43 At i
N(# 1, ] 2), ARHGDIG 7£ B A R IA KA B3 72 7 (P = 0.00494 < 0.05), H#Um 55 2028 B FEAIK.
ARHGDIG 7£ /98 5 #iF Stage (2, 3)FKIAM T IEHA, HERBRIFE L EME S+ Grade (1, 2,
NFIEWMTIERA, HERGGIH %R L. EMBEMRELSEZS, NO. N1, N2 RAKTIEFA, B
ZRE G E L. GSCA B¥i M s ARHGDIG FE K] AL K 5 ik B B B 554 3), H
KA Cor.=—0.43, 4 FDR X 1E )5 FDR = 7.4e—18, Z 5 BHMEE G252 L B R AR5,
BERFILERETHEEA.

Table 1. Relationship between ARHGDIG expression and clinical characteristics
= 1. ARHGDIG WRIESIRRFFEZ BHI X F

Comparison P value Significance
A. Normal vs. Primary Tumor
Normal vs. Primary 0.00494 faied
Tumor Stage (TNM)
Normal vs. Stage | 0.119
Normal vs. Stage Il <0.001 ekl
Normal vs. Stage Il 0.0201 *
Normal vs. Stage IV 0.48
Stage | vs. Stage 1l 0.459
Stage | vs. Stage Il1 0.858
Stage | vs. Stage IV 0.592
Stage Il vs. Stage Il 0.339
Stage Il vs. Stage IV 0.225
Stage Il vs. Stage IV 0.398
Tumor Grade
Normal vs. Grade 1 <0.001 Fkk
Normal vs. Grade 2 0.046 *
Normal vs. Grade 3 <0.001 ke
Grade 1 vs. Grade 2 0.0511
Grade 1 vs. Grade 3 <0.001 Fxk
Grade 2 vs. Grade 3 0.0928
Lymph Node Metastasis (N Stage)
Normal vs. NO 0.0026 *x
Normal vs. N1 0.00314 *x
Normal vs. N2 0.0359 *
Normal vs. N3 0.058
NO vs. N1 0.837
NO vs. N2 0.557
NO vs. N3 0.421
N1 vs. N2 0.505
220 I PR = 23
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N1 vs. N3 0.376
N2 vs. N3 0.834

Note: * P < 0.05, ** P < 0.01, *** P < 0.001; NOS = Not Otherwise Specified.

Group B Tumor B3 Normal E§ Metastasis

©

* R ns *** ns *xk wrn ns ns * *** ns ns ns * ** ns ns *** ns *%

o

—

o

ARHGDIG Expression Level( log2(TPM+1) )
w

S S ST 223283398 4+35953892288329929285958298-¢s
QOO0 9 o ENOCOD O @ N 0CESOIIDN o < x OO >Wwos
887535433408 288C0C83235338°205580586882853
$S3¢8 S O
EEEE 22
0?55 Iz
vE: 'P<0.05, "P<0.01, "P<0.001.
Figure 1. Expression of ARHGDIG in different malignant tumors
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Figure 2. Differential expression of ARHGDIG in gastric cancer sample types
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Figure 3. Correlation analysis chart between ARHGDIG gene methylation and expression levels
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Kaplan-Meier Plotter %% /041 fon (141 4), ARHGDIG &R iA4] B B S B 17 (0S) B3 46 T11%
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Figure 4. Relationship between ARHGDIG levels and gastric cancer prognosis in the Kaplan-Meier Piotter database and the
GEPIA2 database
4. Kaplan-Meier Plotter ##&FF 5 GEPIA2 #EFE+ ARHGDIG k5B EMEHXFR

1E G P 4T M 32 1 7 T (1] 5), ARHGDIG #3455 B 4iififd(Rho = 0.002, P = 0.968) /% 51 4l ff2 (Rho = 0.084,
P =0.103)RH/KF LB E A M 5 CD4* T 4ilfniR i 2 3% 1E 2% (Rho = 0.146, P = 0.005), 15 CD8*
T 4H(Rho =—0.179, P = 4.87 x 107%) ¥4k 40 ffg(Rho =—0.119, P = 0.021) % BERER S IR 4H il (Rho = —0.175,
P =6.49 x 10 425 22 3 K.
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Figure 5. Relationship between ARHGDIG expression and immune cell infiltration level in gastric cancer tissues
[ 5. ARHGDIG =iz 5 BEAR R R AMIRIEKFHX R

T STRING % JE ik 3513 39 4~ ARHGDIG H{EE [ (f# RHOA. CDC42. RHOB. RHOG.
RACL. RAC2. AKT1 %), 4 Metascape $¥i5 E (T I e & £ 0. GO 70 T IIRE(MF) i B, EAEE
B SRR e R TiE e . B )5 1t S Rho GDP fiR i NG TELE (14 6). A2 id 15 (BP) 73 #T &
N, HAEERAFEZEELET small GTPase /M FHIE S T 4UMIEA . Rho B AE S H 5 L 40 fubk
AL FR(E 7). I (CCY TR, XL O R B e T N A3 /R R S e S e R
fili S 25 4 (4] 8) . KEGG B 70T i 7n , ARHGDIG MHOGHE 2 2 ' 4 T Ras {5 5 il % . Jad i 1 85 1 2 0
PP IR A 75 538 R & MicroRNAs 7EJE HF 1 A Z8im (14 9).
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Figure 6. GO MF enriched pathways of ARHGDIG
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Figure 7. GO BP enriched pathways of ARHGDIG
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Figure 8. GO CC-enriched pathways of ARHGDIG
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Figure 9. KEGG-enriched pathways of ARHGDIG
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TEABRTE R B, B2 —ME LK E S, rEBURE R R 2 M R R B S B A A7
Y AN = [9], R ARSI SRS W RN TR 15 e 5093 45 R K1 20 T Febm, I O 3K 4 43 7 R A 45 L )
Ihig, CORCNERTH B RS HERES T /P B R 8[10]. ARHGDIG J& T Rho GTP i 2 I 8 1 X ik,
RERS AT Rho SRR I ThEE, SEMANIIEE . I8 3hi0h GRS A dissh[11]. SAIERRME, %4
DAITE 22 PR v 280K S 0 T S5 5 A AR DG [ 7], AR HLAE B g TR AR IR I TS T SR B g2 [ 18 45
BUHEMTSANIE M « AW TS 2 N80 R B0, 21558 ARHGDIG 7E B 5 FE A P I 080 i IR SR
AR AL ST TE 7 TR N 48, IR NERAA B e R A2 R R I AR ) 22 At 2 H 000 S HF

R R TR, BEMAEAT ARHGDIG [FRE R T TR, 1M H IR E 00 IR 2 Tl R EE AR AR
BRI, TEME 0 W0 2~3 9. I b T 1~3 HALL Rtk L 45 3 RS AR 50 NO~N2 [FE A+, ARHGDIG
MFRIEBME T IEFE X2 H ARHGDIG 2 H (b 5RIA R B E MG, BWREIZEERILRT
A REBHE 5 e A S B Bl . ARHGDIG RIABRRBLVFHISS T X Rho KI5 GTP BEIHIHIME, X FFRE
g sk B AN I AR 1R R RR I [12]. B AR TSR ARHGDIG (1204 5 0B 2 I 4 25 7Y
Z 5, BIAnTE RS RO 40 Mg i R IA T, TAE B SERGHARGME R RERK, IMER
FIREVE T A [F R B AR LB . RO BE (5 5 5 SR J i, i ARHGDIG 7E g 4%
B SR R

MRHE A A7 o M 5t , 15 96 B 38 45 H ARHGDIG Rk /KPP i, S A AR A7 B[] 43 £ B S5 4 4 - Kaplan-
Meier Plotter 1 GEPIA2 #§ K¥dE FE 15 B2k, ARHGDIG A& §EM B e Wi s o /i R 2 . R 1% N7
BREAEATREE SRR, (HEERTTRAZEEERG], A EIRE S RIEKFBATRER, 5%
B i L s R B AT R M 9 a0 Bh AR WIS TR [13] . R T ELAE S HLH R IEIE A, X e ik
ARpE—BRIGIR R . ARHGDIG R E NI FERI B TS RbR, 0 5R5 KIE PREE A AR - 45 4 41 s
IGTRNHAN, T AN TS TN RGIR LSRR
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B R R, S ORI AR A A O A, A A IR R AS A N TS DA S e T
SN EFERE . WER KB, ARHGDIG FIZRIE /KR i 4 20 H 22 A o i AN IR T A7 AE 4 o8 o Bk, Lk
K BT, CD4YT 20 A B S5 3 0, 110 CDS8*T 4 AP 0 it DA A Bl A 5 bR A4 P 32 i A1) 52 255 ik 2>,
B 2 AN 4 I i VG B R, S R A B B AL O RN A B, CD8YT 4t e ok b Bk
ARHGDIG 7] g1l 55 5 A% 15 J8 40 (1) G e TE BR BE F1[14], wh PRI I 54 SR 40 J i i R %, AT RE e
Pl B 1 FR AN 2R P T ALHI[15], AT AE B i e e % R IR [16], CDAT A 2 sRir FIAH B PE T 4 1)
R A R[17], HEAARTRAERICTHRESE— P, X5 L3, ARHGDIG 1T R fiy Bl i S s 41
MR 7 2, Y S e e A, OB 0 S B VR T R R SRR R

HIRANIR S ARHGDIG 7E B i B FAE LS, A 7R 7 ARHGDIG 18 U AH BLAE M 45 3¢
HHAT T IhEeE M, SR ER, ARHGDIG EE 1 RHOA. CDC42. RAC1 % Rho Sk GTP fiffLA &
AKTL 550 FRAEMEAER, X0 TIE4I MG 54 S5 ek it i A =EZREIEM, GO 4
Hri7R, ARHGDIG fHXE A FES /N GTP M5 55 5 [18]. MM LK Rho & OIS 5@ K5
AAiEs[19], JENMTEN GRS S /R BRI WA X 3, B A R s e H st S Rho
GDP f#ES M ThAeE, 756 HAMZRE[20], KEGG MMM EE it —S RN, XBEIEEAVEE
Hh7E Ras 15 538 i A o K SR FH DL A, MicroRNA 78 87 Hh i R 4445 5 18 e 5 85 AH O I 6 [ 2],
IXECIE PRI S A G . R2E. T RS2 AT, 25 ARHGDIG Al gl id s R (s 5 M
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S S
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