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Abstract

Gastric cancer, a prevalent malignancy worldwide, is critically influenced by metabolic reprogram-
ming-driven acid metabolism dysregulation during tumor progression. However, its specific molec-
ular mechanisms and targeted intervention strategies remain underexplored. This study systemat-
ically investigated the molecular regulatory mechanisms of acidic metabolism and prognosis-re-
lated biomarkers in gastric cancer using transcriptomic data from the TCGA and GTEx databases.
Through differential expression analysis, WGCNA co-expression network construction, random for-
est modeling, and survival analysis, 103 differentially expressed genes (75 upregulated and 28
downregulated) associated with acidic metabolic features and acid-base balance regulation in the
tumor microenvironment were identified, including 16 genes significantly linked to acid extrusion
in gastric cancer cells. WGCNA revealed the green module (core gene: LRRC8C) to be positively cor-
related with TNM staging. The random forest model demonstrated high sensitivity and specificity
in gastric cancer diagnosis, with LRRC8C ranking high in feature importance. Survival analysis fur-
ther identified LRRC8C as an independent prognostic biomarker, where its high expression was sig-
nificantly associated with poor patient outcomes. This study provides novel insights into molecular
subtyping, prognostic evaluation, and targeted therapy for gastric cancer.
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N1 D SR A M HEBR A DG BRI, L2 R iR HE R O R I T R A R R H T AT
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YRR R LA P DR ) 311 NS Il EE R E A AR T RN R X4 A T A BT IRAT B A B
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AW T e S B SRR T AN BUBBLE 6 . TCGA (The Cancer Genome Atlas) 1 GTEx (Genotype-
Tissue Expression). TCGA ¥¥f 23 it T 55 % (STAD) 4L ZUHI S BEA 1) RNA-seq $iiE, 035 412 i 5 i
TSR AT 36 Bl 55 HLSUREA, A B B M AIG R RS B (W AEAPRAS . AAFRTE. TNM
43 JAFN Stage 43 145, L AN, GTEX Bdi Bl 7 172 (9] IE 4 15 4L ZURE AR 1Y) RNA-seq BaiVE J#h 78 %) A
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FEARZ G, f 7 EHRRIE - InREF RS HRE . X LR 5 210 22 Rk i AR A S5 ot
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221 BERERFTIESH

NT RGN B LS R H L R 1) 2 5 R IA BRI (DEGS), AWFFKH RIES “Limma” £4[16]
[171%F TCGA %4 A GTEX U4 e 1) B S AR IE ¥ B A SUREAR T 22 R IE b o i 5 b ik
HE R R A HAE(TPM {H), 58 “sva” BLZERALKN, BT RA R Ui gt ik, i E &
ANJE DR TR 20 23 5 10 5 A 212 TR R 208 22 7 o it i 4|Fold Change| > 1.5 H. % 5 (1) p {# (adj.p.value)
< 0.05, DARAPRIGIE 1) 2 R RIS EF BA BEFNAYFEE N, HhiEEr p 4@ Benjamini-
Hochberg J7i%%} p AT R IE 519 H o
2.2.2. GSEA T EEYETIEE

BT ZRRIE LR, FIFH GSEA (Gene Set Enrichment Analysis) %} 32 [K 4E 32547 Th it & 424> #T[18]
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2.2.3. BEEHFEMLE S

HT WGCNA (I (Rl HL 3 ik [ 45 73 B ) iy il B PR L 3Rk M 45 [20], 5B R 1B S “WGCNA” 41, Ll
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2.25. EFEHh
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M T RIBESHH “glmnet” £1[23]5 “survival” f1. {§iH LASSO [a] )3 (FR /N XU 53k 3 5 1) % %
BRI BEAT I, #E S B PUSMILAH R EE RS . BT R Cox MIEBEA, T T IX 704
A 14 XU PF 43 (Risk Score), 1143 1T T 1A% 883 1 15 UG

HE— P IIEIX B A% O FE R E B B T TS B, MR IR IR KRR K R =00 2 — 0 ok i
HONERIEAFERIEA . KA Kaplan-Meier 7 [241 3745 5 241 8 25 (1) A4 £ 4728 (0S) » 18T log-rank £
B, WP AAF B AT WA I 22 e A AT, DA RE A DR AR 0 B AR A I T CERE IR, p < 0.05 I
HEEWEFEAREER.
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3.1. ERAERRAS B RE BRI

AT, FRATHAT T 2R RA M 27 RIE 5. 78 391 MoyEdE A, ikt 1 103 MEFER
IEFEN, Hrp 75 ANERERE B, 28 NMERRIA T, W 1@)fir. 4 sRn BRER, HehR
I NEFEN, BB SRR TR AR A L ] L(b) R T B R 40 8 1% 1) 5k (R 4 42 /0 M (GSEA) 45
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LA 1(dyd i /MRS E AR T IR 235 1 A R R HERR A SR R R IA 0 A, 25 R R 4
S IR e B PR (1) Rk dh v T IR R Y, 0 SRR A B s A b IS AR D R
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Figure 1. (a): Volcano map of differential expression of acid metabolism-related genes; (b): GSEA analysis results showed
the enrichment map of gastric acid secretion pathway and cancer-promoting pathway; (c): logFC and adjusted p value of gastric
cancer acid excretion related genes; (d): Violin diagram of the distribution of log2(TPM+1) expression levels of genes related

to acid discharge in

tumor and normal tissues
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Figure 2. (a): Screening suitable soft thresholds and scale-free network verification; (b): Tree clustering diagram of each gene
module; (c): Heat map of similarity between modules; (d): Heat map of similarity between genes; (€): The heat map shows the
correlation between the module feature genes and the TNM stages of the clinical characteristics of the disease; (f): Green
module gene co-expression network diagram
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Figure 3. (a): Error diagram of random forest model; (b): verification set confusion matrix; (c): ROC curve of random forest
model; (d): Genetic importance ranking
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Figure 4. (a): Coefficient changes of each variable under different 1 values in LASSO regression model; (b): LASSO regres-
sion cross validation curve; (c): ROC curve of LASSO model; (d): Forest map by Cox regression analysis; (e): Survival curves
of different expression groups of LRRC8C gene; (f): LRRC8C gene expression profile
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WA 5 R TR IR BN PR, X — R 5 BE AR 50 T g AR — S BE AR AL (Rt 9 45 1R AH W) 5[ 26)]
[27].

EERRIEIER M, BATLEH SLCIAS. ATP6VICI } SLC16A3 A & T #icH R B
T B3 m Rk . i, SLC9A8 1R NINAESS H A KR b, P AEIE I T ML N Nat/H P 4E 475
P 5 3 58 [28]-[30]; SLC16A3 (MCTA)E NFLIR/G HLi%iatk, nfpedid g AL R s kS AR A, £
YRR ANML P pH R A B R, W38 G Re I RO B, 308 1T 02 3 PR 42 2% AN G s B IR [15]

i WGCNA g R IA M4 7R, green LS TNM 20 R BRAH G . BHUZOEER CLIC2,
LRRC8C 1 SLCIA [ 574 Rk HAG G 2iE: CLIC2 M AR E TR AT &, 78I i 52 ma 41 g i
M2 EMT i #2[31]; LRRC8C {E AR 15 VERH B 18 il o [32], HadFRaknl geadid e it Clm o
SR AN e, 3 G 5 AR 40 S A2 fiE F1[33]; SLCOAQ 1EN—MNE S E 1, S 54N 4t pH
T, A A IS iy 20 1 15 P PS50 I A i 88 200 B 3E A% 5 DI AH DR [34] o X Hi 7 L v fieb 8 T e A O 5
BAl e B YR T 8T SRS

BT WA ST R B HLAR ARBE AL 7R H SR 112 BT 2B (AUC = 0.96), L Ht LRRC8C 7E4F1iF 5 %
PEHERE R AL BT 6 7. X — KIAIRIUE T HLAS 5 ) Fifik iy w521, 56 % LRRC8C 1E N #i AL iz
PR EMIEALE 11 A7 Mrie—5iES2, LRRC8C 1R NMSIHiEbn &y, Hmkik 5 s EF s
BEMIE, HUEZ, FRAIHEN LRRC8C 1 il ik 15 40 B 28 R i MUBURS 1 (2 i 1R 28 5 F2 [35] -

SR, AWFRADAEES TR 12, T TCGA S5 FLEE A i [a itk 4 M1 vT REAF1E 3 20 77 »
B 2 O RTRE PRSI IGAE: JLU, AT G i AR\ DNA HIEAL . et i ml R M S5 3R W 1k 15 1
AR, T RIS G R 2 TR, LRRCBC B AR AL v A AE 28 #5 B E B PDX LAY rRIGHIE .
AT T] 25 B ML 7 R S LB, R N AEATT b8 AR 58 v R A I P S S, T B ) LRRCBC
(/NG F-HII R, R RE A0 2 e T P O S R A BT BV T B
5. &g

AR 7 I S 2 A R B M, HE R T 1 e T R A Y SRR e SR R A S R, R
LRRC8C MNMAL TG AR EN), FEHE T mks R BRiZWibia . 2 5R M, RRACUIAE G H (1 = ik
5B RN B EA RS E M5, Hdh LRRC8C A At id 4% B 78 1% M NI AR 1a )T e A . 1X
SR BN B I B U VA A R YT S SR AL T B AKE, ARSR R B IT R Th RE SR Al
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