
SUPPLEMENTARY FIGURE LEGENDS 

Suppl. Figure 1: Overview of study design. A: Whole tissue section of the 120 cases of the 

study cohort were immunostained for MMR Proteins (MLH-1, MSH2, MSH6, PMS2) and two 

microsatellite instable (MSI) cases were excluded. The remaining 118 cases were further 

immunostained for PD-1 and assigned into one of four patterns (adaptive-1, adaptive-2. 

Constitutive and combined; graphic). B: 112 cases of the study cohort were analyzed by the 

oncomine comprehensive assay V3. All PD-L1-positive cases of the study cohort (n=38) 

underwent automated morphometric and proximity analysis after multiplex 

immunofluorescence for CD3, CD4, CD8, FOXP3, CD68, CD206 and Pancytokeratin. 

C: Whole tissue section of the 229 cases of the validation cohort were immunostained for MMR 

Proteins (MLH-1, MSH2, MSH6, PMS2) and three microsatellite instable (MSI) cases were 

excluded. The remaining 226 cases were further immunostained for PD-1 and assigned into 

one of four patterns (adaptive-1, adaptive-2. Constitutive and combined; graphic). 

D: The 5 MSI cases underwent automated morphometric analysis after multiplex 

immunofluorescence for CD3, CD4, CD8, FOXP3, CD68, CD206 and Pancytokeratin.  

E: Integration of the results. 

Suppl. Figure 2: Representative images of the four PD-1/PD-L1 staining patterns using 

multiplex immunofluorescence (mIF; PD-1: blue, PD-L1: red, nuclear counterstain DAPI: grey) 

along with their corresponding H&Es. “Adaptive-1” pattern shows a cellular TME with 

numerous PD-1+ and PD-L1+ immune cells. No PD-L1+ tumor cells are present. “Adaptive-2” 

pattern shows some PD-L1+ tumor and immune cells and less PD-1+ immune cells than 

“adaptive-1”. In “constitutive” and “combined” pattern an extensive PD-L1 expression on the 

tumor cells can be seen. Additionally, in “combined” pattern a cellular TME is present with 

many PD-1+ and PD-L1+ immune cells, in contrast to “constitutive” pattern, which shows no 

immune cell infiltrates; X200. Thick arrows indicate tumor cells and thin arrows the immune 

cells. 



Suppl. Figure 3: Graphic representation of the percentages of the exhausted (PD-1+) and 

immunosuppressive (PD-L1+) subpopulations of the cytotoxic (CD3+CD8+) T cells in the 

different PD-1/PD-L1 staining patterns for the intraepithelial and the stromal compartment. 

“Constitutive” pattern is not included, since no PD-1+ or PD-L1+ immune cells were present. 

Suppl. Figure 4: A: Heatmap of the intraepithelial immune cell densities (per mm2) showing 

the up and downregulation of the immune cell populations across the different PD-1/PD-L1 

staining patterns, including the 5 MSI cases. B: Principal Component Analysis (PCA) 

performed using intraepithelial immune cell densities shows distinct clustering of “adaptive-1”, 

“adaptive-2”, “constitutive” and “combined” PD-L1 staining patterns. Each symbol denotes a 

patient and 95% confidence ellipses are drawn. The percent variation is explained by first 

principal component (PC1, x-axis) and the second principal component -2 (PC2, y-axis). 

Suppl. Figure 5: Representative image of “adaptive-2” pattern showing numerous 

CD68+TAMs (green) co-expressing CD206 (M2 macrophages; red). Pancytokeratin+ tumor 

cells are depicted in cyan and nuclear counterstain DAPI in blue; mIFx600. 

 

Suppl. Figure 6: Representative image of “constitutive” pattern showing extensive expression 

of PD-L1 (magenta) on the tumor cells and an immune deserted TME displaying only a few 

TAMs (orange). Pancytokeratin (cyan) and nuclear counterstain DAPI in blue; mIFx200. 

Suppl. Figure 7A and B: H&E images in low (x50) and high (x200) magnification of the 5  

microsatellite instable PDACs, along with corresponding multiplex immunofluorescence 

images of their characteristic tumor microenvironment (mIF x200). There are numerous CD3+ 

(yellow), CD8+ (green) and CD4+ (red) T cells as well as numerous CD68+TAMs (orange). 

Tumor cells (pancytokeratin) are depicted in cyan. Nuclear counterstain (DAPI) is blue. The 

first three cases are depicted in A and the last two cases in B. 

Suppl. Figure 8: A: To better understand the degree of intratumoral heterogeneity, we further 

analyzed the density and distribution of the immune cell infiltrates in 4 regions of interest (ROIs) 



by creating virtual annotations corresponding to a diameter of 1mm (area of 0.79 mm2) in 

randomly selected areas of each tumor. Pancytokeratin x50. B: Graphic representation of the 

median values of the immune cell infiltrates (x axis) in each ROI (y axis) in typical examples of 

each PD-L1 pattern. “Adaptive-1” and “constitutive” cases mostly presented quantitative 

differences with significant variation regarding the counts of the immune cell infiltrates among 

ROIs. However, the distribution pattern and relative abundance of the immune cells was 

preserved. On the other hand, “adaptive-2” and “combined” cases displayed not only 

quantitative differences concerning the density of the immune cell infiltrates but also significant 

variation regarding the distribution pattern and the relative abundance of the immune cell 

infiltrates. C: Graphic representation of the median values of ROIs in comparison with those 

of the whole tissue sections (WTS). No statistically significant differences were observed. 

D: Graphic representation of the median values of the immune cell infiltrates (x axis) in each 

ROI (y axis) and of the median values of ROIs in comparison with those of the whole tissue 

sections (WTS) of an MSI case. 

 


