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Abstract

Objective: To explore the relationship between extracellular matrix (ECM) stiffness and the hy-
poxic microenvironment in glioma, and by conducting an in-depth analysis of their correlation, to pro-
vide new insights into the complexity of the glioblastoma microenvironment and explore novel
therapeutic strategies. Methods: We adopted bioinformatics approaches to analyze glioma RNA-Seq
datasets in the GEO and ArrayExpress databases, focusing on gene expression differences under vari-
ous ECM stiffness and hypoxia gradient conditions. Through differential expression gene (DEG) anal-

ysis, we identified key genes associated with ECM stiffness and performed functional and pathway en-
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richment analysis. Using the String database, we constructed a protein interaction network for stiff-
ness up-regulated genes and calculated the hypoxia ssGSEA enrichment score of stiffness representa-
tive genes in tumor versus normal tissues using the GSE4290 dataset. Finally, U251 cells were cul-
tured on polyacrylamide hydrogels with different stiffness, and the expression of the hypoxia represen-
tative gene HIF la was detected by Western Blot. Results: In the GSE158097 dataset, we identified
215 DEGs related to ECM stiffness (87 upregulated, 128 downregulated). Genes such as FNI,
NDRG1, and CHI3L1 showed significant expression differences in glioma models cultured on sub-
strates of varying stiffness. The protein interaction network identified FN1 as a core gene. Through
analysis of the GSE4290 dataset, both hypoxia scores and FN1 gene expression were found to be high-
er in tumor tissues compared to normal tissues, and the hypoxia scores were correlated with HIF la ex-
pression levels. Western Blot confirmed the correlation between stiffness and HIF la expression.
Conclusion: The research results indicate that in the hypoxic environment of tumors, the expression
of ECM stiffness-related genes exhibits a specific spatial distribution pattern, and we have revealed
the correlation between ECM stiffness and hypoxia, which may be a key factor in the mechanism of tu-
mor progression. Our findings provide a new perspective on understanding the glioblastoma microen-

vironment and offer valuable clues for developing new therapeutic strategies targeting the glioblastoma

microenvironment.
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KEGG Pathway Enrichment
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