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as PD-L1 (programmed cell death ligand
1), PD-1 (programmed cell death protein
1) or CTLA-4 (cytotoxic T-lymphocyte-
associated protein 4) in the tumor
microenvironment (TME). However, a
framework to assess the spatial
orchestration of these markers and
immune cells has yet to be established.
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facilitated by incorporating three different
deep learning steps for the analysis of 44 | | Unsupervised clustering showed that a major proportion of the three PD-L1 phenotypes (i.e., PD-L1* tumor and immune cells [G1], PD-L1* immune
different human carcinomas from 3098 | | cells [G2], PD-L1 negative [G3]) were either inflamed (G1.1, G2.1, G3.1) or non-inflamed (G1.2, G2.2, G3.2).

tumor specimens using a bleach & stain
15-marker multiplex fluorescence IHC | | A high intratumoral macrophage density, a high degree of T-cell exclusion, a high PD-1 expression on T-cells, and a low CTLA-4 expression level
panel was used for this study (i.e., PD-L1, | | on T-cells was significantly associated with the inflamed PD-L1 immune phenotype (p<0.001 each). A high M1 macrophage (CD68*INOS*CD163") | |In the inflamed PD-L1* patients (G1.1), spatial analysis revealed that an elevated
PD-1, CTLA-4, panCK, CD68, CD163, | | density was linked to the non-inflamed PD-L1* macrophage phenotype (p=0.048). All other macrophage and DC subsets (identified by CDG68, | |intratumoral CD68*CD163* M2 macrophages as well as CD11¢c* dendritic cell infiltration
CD11c, INOS, CD3, CD8, CD4, FOXP3, | | CD163, CD11c, INOS) as well as T-cell subsets (identified by CD3, CD8, CD4, FOXP3) were linked to the inflamed PD-L1 immune phenotypes | | (p<0.001 each) was associated with a high (CD3*CD4+CD8*FOXP3*) T-cell exclusion
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