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Integrated Proteomics and Single-Cell Transcriptomics Reveal
the Molecular Mechanism by Which SERPINB6 Palmitoylation

Drives Gastric Cancer Progression
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(‘School of Life Sciences, Fudan University, Shanghai 200348, China; *Tongji University Cancer Center, School of Medicine,
Shanghai 200072, China; *Huashan Hospital Affiliated to Fudan University, Shanghai 200040, China)

Abstract Dysregulation of palmitoylation plays a pivotal role in tumorigenesis, progression, and thera-
peutic resistance, yet its aberrant regulatory network in gastric cancer remains elucidated. This study first identified
significantly elevated activity of the ZDHHC enzyme family in gastric cancer tissues through analysis of the TCGA
database, which correlated with poor patient prognosis and immunotherapy resistance. Subsequently, utilizing
4D label-free quantitative proteomics combined with metabolite-labeled click chemistry, palmitoylated proteins
were screened in gastric cancer, identifying 495 palmitoylated proteins. Among these, SERPINB6 and PPA1 were
markedly upregulated in tumors, while ALDH6A1 and GLUL were downregulated. Differential proteins were pre-

dominantly implicated in glycolytic reprogramming and redox homeostasis regulation. Single-cell transcriptomics
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analysis revealed that these proteins were enriched in tumor epithelial subpopulations. Key differential proteins,

such as SERPINBG, driven by high expression, activated lipid metabolic pathways to promote fatty acid metabo-

lism and remodeled intercellular communication networks: enhancing cell adhesion-related signaling to reinforce

physical barriers, thereby fostering tumor cell drug resistance and immune evasion, while simultaneously sup-

pressing T/NK cell function and promoting immune escape. These findings elucidate a dual mechanism by which

palmitoylation protein SERPINB6 may drive gastric cancer progression through metabolic reprogramming and

immune microenvironment crosstalk, providing novel directions for precision therapeutic strategies targeting this

modification network.
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Table 1 Pathological data of three gastric cancer cases

BHID FE 121 A WA R Lauren4) 7

Patient ID  Age Gender  Location Histological classifi- T N M  Differentiation grade Lauren classifi-
cation cation

1 45 Female  Body of stomach Adenocarcinoma 4a 2 0 1 Diffuse

2 59 Male Body of stomach Adenocarcinoma 4a 1 0 1 Diffuse

3 73 Male Body of stomach Adenocarcinoma 4 1 0 1 Diffuse
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PR 5 TCGAS T4 B 46 42 B, G: ZDHHCHE M VEAY 5 60 25 20 M Vi i AR DG PRI

A: GSVA activity score boxplots of ZDHHC enzyme family gene set (ZDHHCI-24); B: Kaplan-Meier curve of overall survival rate in gastric cancer
patients based on ZDHHC activity scores; C: boxplot of ZDHHC activity scores stratified by patient age; D: boxplot of ZDHHC activity scores strati-
fied by gastric cancer diagnosis site; E: boxplot of ZDHHC activity scores stratified by Helicobacter pylori infection status; F: boxplot of ZDHHC ac-
tivity scores stratified by TCGA molecular subtypes; G: correlation diagram between ZDHHC activity scores and immune cell infiltration.

Ell ZDHHCHEN SFHFHEBLIZIHEN S BRBEMEREX

Fig.1 Correlation between ZDHHC family-mediated palmitoylation activity and prognosis in gastric cancer patients
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Table 2 Overall survival rate in gastric cancer patients based on ZDHHC activity scores

A A) /R

Gved S Time /d

Survival probability

0 1 000 2 000 3000 4 000
Low_gsva_score 216 44 7 2 0
High gsva score 216 22 3 1 0
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Fig.2 Identification and functional enrichment analysis of palmitoylated proteins in gastric cancer tissues
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Fig.3 Differential analysis of palmitoylated proteins between gastric cancer tissues and adjacent normal tissues
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Fig.4 Single-cell transcriptomic analysis reveals cell-type-specific distribution of differentially palmitoylated proteins

in gastric cancer
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Fig.6 Metabolic reprogramming mechanism of key differential protein SERPINB6

in regulating gastric cancer epithelial cell subclusters
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