Supplementary methods - multiplex Immunofluorescence:

For TILs evaluation:

The Akoya OPAL Polaris 7-Color Automation IHC kit (NEL871001KT) was used. FFPE tumor slides were deparaffinized in a BOND RX system (Leica Biosystems) and then incubated sequentially with primary antibodies targeting CD163 (Abcam, ab182422, 1:500), CD68 (Abcam, ab213363, 1:1000), PD-1 (CST, D4W2J, 86163S, 1:200), CD3 (Dako, A0452), CD4 (Abcam, ab133616, 1:100), CD8 (Abcam, ab178089, 1:100), CD56 (Abcam, ab75813, 1:100), CD20 (Dako, L26, IR604), FOXP3 (Abcam, ab20034, 1:100) and Pan-CK (Abcam, ab7753, 1:100) (Akoya Biosciences). Then followed by incubating with secondary antibodies and corresponding reactive Opal fluorophores. Nuclei acids were stained with DAPI. Slides incubated with primary and secondary antibodies without fluorophores were used as negative controls.

After staining, slides were scanned using a Vectra Polaris Quantitative Pathology Imaging System (Akoya Biosciences) at 20 nm wavelength intervals from 440 nm to 780 nm with a fixed exposure time and an absolute magnification of ×200. All scans for each slide were then superimposed to obtain a single image. Multilayer images were imported to inForm v.2.4.8 (Akoya Biosciences) for quantitative image analysis. Tumor parenchyma and stroma were differentiated by Pan-CK staining. The quantities of various cell populations were expressed as the number of stained cells per square millimeter in all nucleated cells.

For vascular normalization evaluation:

CD31 (tumor endothelial cells) and α-SMA (pericytes) staining were performed to evaluate vascular normalization. The antibodies used: Anti-CD31 #ab178981 (dilution 1:1000, Abcam, USA), Alexa Fluor594 donkey anti-rabbit lgG(H+L) #A21207 (dilution 1:400, Life Technologies, USA), Anti-alpha smooth muscle Actin [1A4] #ab7817 (dilution 1:10000, Abcam, USA), Alexa Fluor488 donkey anti-mouset lgG(H+L) # A21202 (dilution 1:400, Life Technologies, USA), DAPI (dilution 1:500, #C0060, Solarbio, CHN). The obtained slices were observed by confocal fluorescence microscopy (Leica SP5, Germany). The fluorescence intensity was analyzed by Image J software.
