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Drug repurposing in oncology
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Glioblastoma

» Glioblastoma (GBM) is the most aggressive brain tumor with a median survival of about 14-15 months.
« Standard treatment (Stupp protocol): maximal surgical resection + radiotherapy + temozolomide.
» Major challenge: invasive growth prevents complete tumor removal.
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Proneural-mesenchymal transition

« GBM molecular subtypes: classical, proneural, and mesenchymal.
« Mesenchymal subtype: worst prognosis.
* Proneural-mesenchymal transition (PMT) increases GBM infiltrative growth.
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Connectivity Map

Reference dataset: expression profiles of tumor cells treated with ~3000 small molecules (CLUE platform).

Connectivity map: the similarity between the PMT gene signature and small molecule profiles was
determined using the Kolmogorov-Smirnov enrichment statistic.

Potential PMT inhibitors were identified based on negative connectivity scores.
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The image is adapted from Trapotsi et al. (2021). RSC Chem. Biol. doi: 10.1039/d1cb00069a.



Construction of PMT signature 1

The Cancer Genome Atlas Gene set enrichment analysis (GSEA)

168 GBM samples

Gene set variation analysis (GSVA)
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Construction of PMT signature 2

TCGA-GBM ~ GSE192710: MES GBM cells vs PN GBM cells
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Connectivity Map analysis
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Network pharmacology
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Live cells (%)

In vitro verification 1

Cytotoxicity assessment (MTT assay)
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Transforming growth factor beta 1
(TGF-B1) is known PMT inducer.
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In vitro verification 2

Vasculogenic mimicry MES markers (RT-gPCR, Western blot)
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Relative expression

In vitro verification 3

Treatment with cobalt chloride (CoCl,) mimics hypoxia.
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Conclusion

Connectivity Map analysis repurposed 120 small molecules as potential PMT inhibitors, primarily
neurotransmitter agents and protein kinase inhibitors.

Five hit-compounds with favorable blood—brain permeability were identified: SP600125, dibenzoylmethane,
FG-7142, vemurafenib, and phensuximide .

SP600125 demonstrated the ability to inhibit PMT in GBM cells induced by TGF-B1 or hypoxia, likely by
targeting the protein kinases JNK1 and MELK.
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