Immunogenomic analyses associate immunological alterations with mismatch repair
defects in prostate cancer.
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BACKGROUND: Programmed cell death 1 (PD-1) blocking agents have become crucial components of
the treatment of deadly diseases and have received FDA approval for the treatment of microsatellite
instability-high (MSI-H) or mismatch repair-defective tumours (dMMR). However, their role in the
treatment of prostate cancer remains largely unproven.

METHODS: Defective mismatch repair (dMMR) status was determined by either loss of mismatch
repair protein expression on IHC or microsatellite instability (MSI) by PCR in 127 APC biopsies from
124 patients (Royal Marsden [RMH] cohort); MSI by targeted panel next-generation sequencing
(MSINGS) was then evaluated in the same cohort and in 254 APC samples from the Stand Up To
Cancer /Prostate Cancer Foundation (SU2C/PCF). Whole exome sequencing (WES) data from this
latter cohort were analyzed for pathogenic MMR gene variants, mutational load, and mutational
signatures. Transcriptomic data, available for 168 samples, was also performed.

RESULTS: Overall, 8.1% of patients in the RMH cohort had some evidence of dMMR, which
associated with decreased overall survival. Higher MSINGS scores associated with dMMR, and these
APCs were enriched for higher T cell infiltration and PD-L1 protein expression. In this same analysis,
MSINGS of mCRPC biopsies from the PCF/SU2C cohort utilizing WES confirmed good correlation
between WES-MSINGS and targeted panel MSINGS scores (r=0.73, p<0.0001). These data also
identified four dominant mutational signatures matching previously described COSMIC mutational
signatures: two MMRd-associated signatures, homologous recombination deficiency (HRD)-associated
signatures and aging-associated signatures. High MSINGS scores associated with dMMR mutational
signatures and MMR genes mutations. APC with dMMR mutational signatures overexpressed also a
variety of immune cell, immune checkpoint, and T cell-associated transcripts including CD200R1,
BTLA, PD-L1, PD-L2, ADORA2A, PIK3CG, and TIGIT.

Based on these data we have initiated a multi-stage open-label, single arm, phase II trial (PERSEUS1)
utilizing a Simon Minimax design (po=0.20; p1=0.40; a=0.05; B=0.1). The primary objective is to
determine the anti-tumour activity of the ICI pembrolizumab (200 mg IV 3-weekly) in mCRPC
patients progressing on standard treatments deemed to have a high likelihood of ICI sensitivity based
on a composite assay utilizing next generation sequencing and multiplex immunocytochemistry. Part
A will recruit 45 patients, 24 in stage 1 and 21 in stage 2. The primary endpoint is tumour response.



Ineffectiveness will be concluded if <5 and <13 responses are seen in stage 1 or 2 respectively. If
>13 responses are reported a subsequent (biomarker enriched) cohort will be pursued.

CONCLUSION: These data could impact immune target selection, combination therapeutic strategy
selection, and selection of predictive biomarkers for immunotherapy in APC.
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