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Pleural Mesothelioma (PM) is a malignancy of the thoracic and abdominal lining with
particularily poor prognosis. Platinum-based chemotherapy combined with permetrexed is
the standard of care in MPM, but nearly half of patients show resistance to treatment. The
use of dual immunotherapy was recently approved but also shows limited efficacy in
epithelioid cases, the most common form of PM. Our current understanding of the molecular
changes induced by chemotherapy in PM is limited and lacks the resolution necessary to
discern tumour and tumour microenvironment (TME)-derived signals.

To address this, we applied spatial transcriptomics (GeoMX Digital Spatial Profiler, DSP) to
a tissue microarray (TMA) cohort of pre- and post-chemotherapy samples derived from 23
Epithelioid PM patients (12 paired). Gene expression of 18’000 protein-coding genes
(Whole-Transcriptome Atlas, WTA) was measured separately in the tumour and TME
compartments for each of the 140 TMA cores. This enabled the identification of changes in
mesothelial phenotypes and TME composition.

Post-processing, 9614 genes from the WTA panel were retained for downstream analysis.
We performed differential gene expression and pathway enrichment analyses between pre-
and post- treatment specimens in the tumour compartment, which revealed increased
expression of epithelial-mesenchymal transition and inflammatory response-related genes in
therapy-resistant tumour cells. Within the TME we saw a significant increase in the relative
abundance of T-cells post-treatment, particularly of regulatory T-cells.

Our results show an enrichment of aggressive sarcomatoid-like features post-
chemotherapy, some of which correlate with poor survival. The associated lymphocyte
recruitment would highlight, after external and orthogonal validation of these findings, a
potential functionality of priming the tumour and TME for response to subsequent
immunotherapy.
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