) ) . . . Alison L. Dickson™* Greice M. Zickuhr' In Hwa Um" Ying Zhang" Ruth PI 3
Exposing the Heterogeneity of the Lipidome in the TME of s s st sninssms e S
Mustafa Elshani’# & David J. Harrison™2

L L
‘ u ta n e 0 u S M e I a n 0 I I | a I 0 I I O W I n g I re at I I I e n t W I t h 1) University of St Andrews, St Andrews, UK 2) NuCana plc, Edinburgh, UK 3) Newcastle ECMC, Northern Centre for Cancer Care, Freeman

Hospital, Newcastle Upon Tyne, UK 4) Oxford ECMC, Churchill Hospital, University of Oxford, UK 5) Edinburgh ECMC, Western General Hospital,
Edinburgh, UK 6) The Christie NHS Trust/University of Manchester, UK 7) The Beatson West of Scotland Cancer Centre/University of Glasgow, UK

iIn Combination with anti-PD-1 Therapy

Introduction Lipid Profiles of Melanoma Cells Change Following Treatment Fatty Acid Reprogramming Changes in Apoptotic Related Lipids
Cancer cells adapt to hypoxic and nutrient deprived environments by reprogramming The emergence of two distinct classes of lipids suggests NUC-7738 + pembrolizumab NUC-7738 + pembrolizumab changes the balance of fatty acids in favor of PUFASs, NUC-7738 + pembrolizumab causes a reduction in levels of HexCer species in tumor area
lipid biosynthesis to accelerate malignant behaviour® changes the lipidome in the melanoma TME indicative of a shift towards a less aggressive oncogenic phenotype HexCer, a subclass of sphingolipids are anti-apoptotic and associated with
Lipids are not only structural components of cell membranes but also serve as signaling m = MUFASs have been linked to malignant behaviour and resistance to chemotherapy whilst chemoresistance in melanoma patients’
molecules within the tumor microenvironment (TME) to modulate immune cells? s | al . PUFAs have been associated with susceptibility to reactive oxygen species and ferroptosis"
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Quantification of individual cell types within distinct metabolic regions of the tissue show
which cell types may be driving changes in lipid signatures
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Protein expression of Cytochrome C, a marker of apoptosis increases following treatment
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N _ 4 j, % B PD-1
CONCLUSION
) Metabolic profile Layer 1 ] _ _ _ - _ _ _ o _ _ _
' Tiseue architecture # — e i Novel methodology developed to analyse the spatial relationship between the lipidome and TME of patient biopsies within a single-tissue section
I T Layer &4 : e e
< q‘j 4 B Layer5 0 % positive 100 ] ; ] = c :
> G Protein expression - y ’ Preliminary results suggest that NUC-7738 + pembrolizumab reprograms cancer cell lipid metabolism in the TME
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Figure 2: Multi-Modal Imaging Workflow for 10um single-section tissue analysis forest classification. therapeutic response
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ABBREVIATIONS: 3'dATP: 3'deoxyadenosine Triphosphate  AC: acid ceramidase  f-galc: beta-galactosylceramidase = CD36: cluster of differentiation 36  Cer: Ceramide  Cyt C: cytochrome C  DESI-MSI: desorption electrospray ionisation- mass spectrometry imaging  FA: fatty acids  FAO: fatty acid oxidation = H&E: hematoxylin and eosin  HexCer: hexosylceramide  IHC: immunohistochemsitry ~ miF: multipleximmunofluorescence  MUFA: monosaturated fatty acids  PCA: principal component analysis  PUFA: polyunsaturated fatty acids  ROI: region of interest ~ S1P: sphingosine-1-phosphate  SAM: significance of microarray
SK-1: sphingosine kinase -1 TIC: total ion count =~ TME: tumor microenvironment  UMAP: uniform manifold approximation and projection
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