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Role of GPR133 gene methylation in predicting

lymph node metastasis in early gastric cancer

ZHANG Jie' , ZHAO Yinghui’, DONG Yagqi', LI Juan', LI Peilong', DU Lutao'"’
(1. Department of Clinical Laboratory, The Second Hospital of Shandong University, Jinan 250033, Shandong, China;
2. Department of Clinical Laboratory, Qilu Hospital of Shandong University, Jinan 250012, Shandong, China)

Abstract: Objective To explore the clinical value of quantitatively detecting methylation sites in the GPR133 gene for
predicting lymph node metastasis (LNM) in early gastric cancer. Methods This retrospective study included 100
patients with T1 stage gastric cancer treated at the Department of Gastroenterology, Second Hospital of Shandong
University, from January 2023 to May 2024. The MethylationEPIC array was used to analyze the whole-genome methyl-
ation status of surgical tissue samples from LNM-positive and LNM-negative patients, so as to identify differentially
methylated positions ( DMPs). Candidate DMPs were determined based on gene enrichment analysis and functional pre-
diction. Pyrosequencing was performed on FFPE sections from 20 LNM-positive and 80 LNM-negative patients to vali-

date the methylation levels of candidate DMPs. The clinical value of DMPs in diagnosing early gastric cancer lymph
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node metastasis was assessed using the area under the receiver operating characteristic curve ( AUC). Results Methyla-

tionEPIC array analysis revealed a specific methylation pattern in T1 stage gastric cancer LNM-positive samples. Using a

threshold of |AB1 =0.1 and P<0.01, a total of 1,794 DMPs were initially identified. According to the results of gene

matching and TCGA database analysis and cAMP binding pathway enrichment, cg00633768 on GPR133 gene was iden-

tified as a candidate site. Pyrosequencing results showed that cg00633768 methylation level could significantly distin-

guish between LNMS positive and negative samples ( AUC = 0.869, sensitivity = 64.3%, specificity = 100% , cut-off

value=0.618 9). Conclusion

The methylation level of cg00633768 in the GPR133 gene is significantly higher in

LNM-positive patients compared to LNM-negative patients. This site has substantial clinical value for predicting lymph

node metastasis in early gastric cancer.
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Sequence of PCR amplification primers and pyrosequencing primers for the four candidate CpG sites
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cg00633768

Forward: GTTTTGGTTAATGGTATAGTTTTAAGTG
Reverse;: CTACAAAACTCCATAAACTCAAC

5'-Biotin

Sequencing: GTATAGTTTTAAGTGTTGTTAGTAA

cg02153041

Forward: GTGGTTAGATTGTAGGGTTGAG
Reverse;: AACTTCCCTCCTATCTCACTAAT

5'-Biotin

Sequencing: GTTTTGTTTTTGTTGTGGA

cgl13857921

Forward: AGGTAGAGTTTGGGTTGTTTAG
Reverse;: CACAACATCCTCACTACCAAAT

5'-Biotin

Sequencing; GGGTTGTTTAGGTAGTATT

cg12519783

Forward;: AATTGAGTTTGGAATGATAGAAAAGTAAG
Reverse;: AAATCACCACCACCATTCCTACCT

5'-Biotin

Sequencing; CCCCACCCTACCCAAAAC
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Table 2 Correlation analysis between clinical information of patients and LNM
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Figure 1 Genome-wide DNA methylation analysis of LNM positive T1 gastric cancer
A: Methylation level of the upstream and downstream 5 kb region of TSS; B: DMPs genetic regions distribution;
C: Genome location information of methylation site cg00633768, cg02153041, cg13857921, cgl2519783.
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Table 3 The difference gene analysis and Kaplan-Meier survival analysis in 20 related genes based on the TCGA database

P4 R baseMean log, FC %&f‘rgfﬁ Kaplan;l)\/léiier i
GPR133 129.982 6 1.848 7 0.002 8 0.005 6
NXN 1 160.064 0 -1.666 7 0.016 0 0.1800
CPLX2 25.681 8 -2.022 1 0.0222 0.3300
CACNAIE 93.3622 -1.9415 0.0249 0.2400
ABCB5 5.9252 -1.884 4 0.060 3 0.0150
C3orf52 1020.648 0 0.539 1 0.1213 0.8400
PCDHA10 19.464 9 -1.076 0 0.1810 0.0120
GNE 2 685.059 0 -0.766 5 0.197 5 0.560 0
PDESA 3399.722 0 0.356 8 0.200 4 0.760 0
DMPK 1 098.3510 -0.438 4 0.2522 0.2300
METTLS 1590.180 0 -0.4070 0.274 9 0.9700
SOX5 133.0452 0.6490 0.364 9 0.0420
PSORSI1C1 291.718 8 0.264 2 0.583 8 0.4900
KCNIP4 7.763 4 -0.2775 0.5955 0.8000
PTPRN2 2766.454 0 0.3150 0.724 6 >0.999 9
SDK2 494.682 6 -0.2929 0.7254 0.3200
DPP6 14.1129 -0.202 6 0.767 2 0.5200
DOCKI1 3510.001 0 -0.0453 0.863 3 0.9100
TMEM 144 1394.3350 0.0326 0.9299 0.980 0
RBFOX1 21.168 0 1.284 6 >0.999 9 0.5700
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Meier 537 o
Figure 2 GPR133 expression characteristics in early gastric cancer and its relationship with the prognosis of patients
A. GPR133 expression in T1 stage gastric cancer LNM (—) and LNM ( +) patients; B. Kaplan-Meier analysis of
GPR133 expression levels and patient survival rates.
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Figure 3 GO enrichment analysis of genes containing DMPs
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Figure 4 Methylation levels of cg00633768, cg12519783, cg13857921, and cg02153041 in LNM(+) and LNM( —) patients in the

training set ( "P<0.05)
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Figure 5 Diagnostic efficacy of c¢g00633768 locus in the training set ( "P<0.05)
A Scatter plot; B: ROC curve; C. Waterfall plot.
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Figure 6 Validation of cg00633768 site
A; Scatter plot; B; ROC curve; C. Waterfall plot.
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Figure 7 Diagnostic efficacy of ¢g00633768 locus in the enrolled patients ( “P<0.05)
A; Scatter plot; B; ROC curve; C. Waterfall plot.
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