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Abstract

Immunotherapy has revolutionized cancer treatment, with durable long-term effects in a
proportion of patients. However, in around half of these patients, there are little to no effects.
Patients with metastatic uveal melanoma (mUM), a rare form of melanoma originating from the
eye has lack of effective treatments. The aim of this thesis is to discover novel immunotherapies
and biomarkers for treatment of metastatic uveal melanoma (mUM).

In paper 1, we show HDAC inhibitor increases and BET inhibitor decreases levels of HLA
(human leukocyte antigen) and PDL1 (programmed death ligand -1) on uveal melanoma cell lines.
The combination of Entinostat and PD-1 (programmed death -1) inhibition resulted in enhanced
effects of PD-1 inhibition both with in-vitro and in-vivo studies, whereas BET inhitor JQ1 did
not. Using PDL1 knockout tumor cells, combined with Entinostat, helped in gaining mechanistic
understanding. This translational work from paper I, provided the foundation of a phase II clinical
trial PEMDAC (NCT02697630), in metastatic uveal melanoma. In paper 2, we perform clinical
biomarker discovery for a two year follow up of patients treated in PEMDAC trial. We observe
all patients w.r.t progression free survival and overall survival, assessing the efficacy and survival
long term. This led us to a comprehensive analysis of patient samples from the pre-treatment
stage, followed longitudinally to the end of study. We discovered tumor and chemokine signatures
as novel biomarkers predicting clinical responses. Moreover, the discovered chemokine axis,
essential for T-cells migration, induce tertiary lymphoid structures (TLS)-like entities at the
metastasis sites, correlating to clinical benefit. In paper 3, we develop patient xenografts (PDX)
models of mUM, and further investigated these tumors using an ex-vivo screening platform. The
PDX tumors were used to grow 3-D spheroids in-vitro, co-cultured together with their autologous
and allogenic tumor infiltrating lymphocytes (TILs). Using a NOG-IL2 transgenic mice, matched
tumor and TILs were assessed with subcutaneous and liver-met mUM PDX models. The ex-vivo
screen and patient biopsies were evaluated further, with T cell receptor (TCR) and single cell
sequencing, in identifying T- reactive clones with anti-tumor immunity. Furthermore, using a
highly multiplex technique, patient biopsies were interrogated for tumor immune spatial inter-
play, leading to identification of similar tumor-reactive T cell subsets, building a cross-functional
discovery platform for mUM.
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