AACR 2022 mrerarlyAl Demonstrating a multi-modality approach for a comprehensive
protein analysis of tumors from ICl-4reated melanoma patients

Dual approach using unbiased proteomics

and multiplexed immunofluorescence for the [ Unblsed Proteamics 7 U CERETE
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Background: Despite the clinical advances in recent years of immune checkpoint FEPE tumor sample \ g maging oafnel “ (PR Image Mul’riOn[\yx mlF single-cell quanfri’ra’rive.analﬁis using a custom 18-
inhibitor (ICl) therapy no durable responses are observed in 40-60% of melanoma S ¢ A marker immune panel resulted in the identification of 11 proteins
patients and therefore, a growing focus of immuno-oncology (IO) research is focused on . e and multiple immune phenotypes differentially regulated in
identifying novel biomarkers that are predictive for ICl treatment response. Due to the o Mool advanced el coll cuantiat responders. Further spatial analysis of these immune cells are now
complexity of the interactions between cancer cells and the immune system, the mld”tt'ip{gzi);g e;(r)nage aia\:;;ze no eS;:tiaqludaal‘lgtatIVe underway.

identification of predictive biomarkers for patient response requires a combination of Created with BioRender.com
tools and efforts. Therefore, we have designed a multi-modality approach for the protein
analysis of tumor tissue samples from late-stage melanoma patients treated with ICls,
consisting of an unbiased deep proteomic analysis followed by a multiplexed
immunofluorescence (mlIF) spatial tissue analysis.

Methods: FFPE tumour samples provided by the University of Ziirich were firstly used for Differentially regulated proteins - Proteomics Differentially regulated proteins - Proteomics Biomarker quantitation using MultiOmyx miF assay
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classified as responders (n=9) or non-responders (n=15) based on the response at 3 i E | o
months post ICl4reatment. Subsequently, the same patient samples were analyzed by
MultiOmyx™, a proprietary and high-plex immunofluorescence (IF) multiplexing assay. A
custom panel of 18 markers was generated in order to verify key markers identified by
proteomics analysis in a spatial context. After multiplexing images were analysed by
applying the proprietary deep-learning based cell classification platform NeoLYTX.
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Results: Unbiased proteomics analysis of 24 FFPE samples from metastatic melanoma D Vol N fimation of th ol . . .
- Volcano plot showing quantification of the 76 E_ Quantification results of the density of the 18 biomarkers in the

patients ’rrga’red with IC.I ’rherapy stratified info non-.responde.rs and responders. led to the profeins  identified s differentially regulaed  Muliomyx panel were generated by applying the proprictary deep.
identification of 76 differentially regulated proteins. MultiOmyx mlF analysis using a between responders and non-responder, with red |earning based cell classification platform NeolYTX to MultiOmyx

custom 18-marker panel produced a strong separation of non-responders and dots showing protein candidates. multiplexed IF images.

responders with significantly more T cells, M1 TAMs, and APCs in the responder group : : : : . : : Differentially regulated profeins were identified  11,o density of CD3, CD4, CD8, CTLA-4, FoxP3, GrzB, HLADR,
! ! . B. Hierarchical clustering analysis was performed  C. Heatmap showing density of the 18 biomarkers analyzed  using the following criteria: pvalue < 0.01. Average LAG3, PD-1, T-bet, and TIM3 were all found to be significantly

by Biognosys using Manhattan distance measure of by MultiOmyx. For this heatmap density of positive cells fold change > 1.5.
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increased in responding patients. Error bars show SEM, and
significance was calculated by a two-tailed, unpaired ttest.
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F. Quantification and classification results of T cells were generated by  G. Representative color overlay images of a tumor

A. For MultiOmyx multiplexing two conjugated fluorescent antibodies are applied per round, followed by applying the proprietary deep-learning based cell classification platform  from a responding patient. Yellow arrows indicate

image acquisition of the stained slides. The dye is erased, enabling a subsequent round of staining with

another pair of fluorescent antibodies. Table 1) 18-marker protein panel composition. Table 2) Phenotyping of DSt el Sapzdntbieeayifinages (eé?m%isiljf Tuhrellzeracrilyl\i/s(A)ilnL?gafeellsegr)rg ?;SPD; a two-tailed, unpaired test. V -
human immune cells. GrzB: granzyme B, MDSC: myeloid derived depressor cell, APC: antigen-presenting cell, o ERh . X

. cytotoxic T cells (A), cytotoxic effector cells (B), PD-
TAM: tumor-associated macrophage. 1'(C), or granzyme B (D)
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