DukeNUS

Medical School

The Tumour Immune Microenvironment of

SingHealth DukeNUS

ACADEMIC MEDICAL CENTRE
e —e—

Recurrent/Metastatic Nasopharyngeal Carcinoma

Jingyi Ma', Che Kang Lim2, Anne James?, Sharifah Azzah Binte Syed Mohamad Anis Alsagoff?, Sam Xin Xiu2, Gek San Tan2, Qianhui Poh2,
Jolene Poh?, Frances Lim Ting Wei2, Tony Lim Kiat Hon?, Sathiyamoorthy Selvarajan?, Jamie Mong?, Lim Chwee Ming'?

1. Duke-NUS Medical School, Singapore 169857 2. Singapore General Hospital, Singapore 169608
3. Institute of Bioengineering and Bioimaging, Agency for Science, Technology and Research, Singapore 138632

Introduction

The management of recurrent/metastatic (RM) NPC remains a challenge. Over the last decade, tar-
geted and immune therapies have emerged as promising treatment modalities for RM NPC. Par-
ticularly, anti-PD1 therapies have demonstrated encouraging effects in multiple clinical trials. How-
ever, PD-1-based therapies are limited by patient-specific responsiveness and adaptive resistance
after long-term use. To improve the response rate, one approach is to introduce adjunct therapies
targeting other dysregulated pathways in RM NPC. However, what contributes to the refractoriness
of RM NPC remains to be elucidated.

In this study, we characterised pertinent features of tumour cells, tumour stroma and tumour-infil-
trating immune cells in paired primary and RM NPC samples by targeted mRNA sequencing. We
found that RM NPC showed significant enrichment of immune cell-related signatures. This was as-
sociated with an altered immune cell composition, with enhanced T cell activation and exhaustion
coupled with an M2-skewed macrophage population. Together, these data depict a more inflamed
yet immunosuppressive microenvironment of RM NPC and highlight macrophages as a potential

target to reinvigorate antitumoural immune responses.
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1.pNPC and RM NPC show distinct gene expression profiles
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Fig.1A Unsupervised hierarchical clustering
of primary and RM NPC samples. Raw counts
were normalised in nSolver 4.0 (NanoString)
and plotted by z-score.
Fig. 1B Heatmap showing a total of 45
differentially expressed 10360 genes of
primary and RM NPC analysed by edgeR.
Colour key indicates the z-scores of the
normalised expression values.
1 Type of disease Fig. 1C Gene sets related to immune cell
I Pvm-y NPCactlvmes are enriched in RM NPC. Normalised
counts of primary and RM NPC samples were
subjected to gene set enrichment analysis
(GSEA) using signature gene sets provided by
NanoString 10360 panel. A gene set with a
false discovery rate (FDR) of less than 5% is
considered significant (labeled with *) Gene
sets enriched in the pNPC are labelled blue
while those enriched in RM NPC are labelled

2. RM NPC samples exhibit an altered tumour-infiltrating immune cell
compositions
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3.T cell dysfunction is associated with the abundance of macrophages
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Fig. 3A Heatmap showing the logCPM values of cytotoxic and dysfunctional T cell markers in primary and

RM NPC.

Fig. 3B Correlation analysis of meta gene expression levels of cytotoxic T cells and dysfunctional T cells.
Fig. 4C&D Correlation analysis of meta gene expression levels of dysfunctional T cells and macrophages (C)
and myeloid-derived suppressor cells (MDSCs) (D).
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4. Macrophages in RM NPC adopt an M2-skewed phenotype
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Genes that were differentially expressed in RM NPC
(FDR<0.05, Log2FC>1 or <-1) were used to annotate
immune cell functions based on previous findings
including single cell studies of NPC samples (Zhao
et al, 2020; Liu et al, 2020; Chen et al, 2020; Gong et
al, 2021;Tay et al, 2022).
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