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Fig. S1. (A) Common ligand (L)-receptor (R) pairs in the intercellular communications among 
tumors and immune cells. (B) Common pathways enriched in identified L-R pairs. 
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Fig. S2. Ligand (L)-receptor (R) pairs by sender-receiver (A), sender only (B) or receiver 
only (C): conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). 
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Fig. S3. Altered ligand (L)-receptor (R) pairs among cell populations in tumor-specific 
intercellular communications in BRCA_GSE114727: conventional CD4+ T cells 
(CD4Tconv), CD8+ T cells (CD8T), monocytes/macrophages (Mono/Macro), B cells (B) 
and natural killer cells (NK). Only transcription factors with GSEA P-adjusted values < 0.1 
were kept for analysis. A cutoff to define correlated target genes for regulon was denoted as 
a correlation coefficient = 0.1. 
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Fig. S4. Pathway activities of intercellular communications among cell populations of 
BRCA_GSE114727: conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). Only 
pathways with P < 0.1 in at least one cell populations were retained for analysis. NES, 
normalized enrichment score. 
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Fig. S5. Altered ligand (L)-receptor (R) pairs among cell populations in tumor-specific 
intercellular communications in CRC_GSE139555: conventional CD4+ T cells (CD4Tconv), 
CD8+ T cells (CD8T), monocytes/macrophages (Mono/Macro), B cells (B) and natural killer 
cells (NK). Only transcription factors with GSEA P-adjusted values < 0.2 were kept for analysis. 
A cutoff to define correlated target genes for regulon was denoted as a correlation coefficient = 
0.02. 
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Fig. S6. Pathway activities of intercellular communications among cell populations of 
CRC_GSE139555: conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). 
Only pathways with P < 0.000001 in at least one cell populations were kept for 
visualization. NES, normalized enrichment score. 



12 
 

 

 

 

 

Fig. S7. Altered ligand (L)-receptor (R) pairs among cell populations for tumor-
specific intercellular communications in CRC_GSE146771_Smartseq2: conventional 
CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), monocytes/macrophages 
(Mono/Macro), B cells (B)  and natural killer cells (NK). Only transcription factors 
with GSEA P-adjusted values < 0.05 were kept for analysis. A cutoff to define 
correlated target genes for regulon was denoted as a correlation coefficient = 0.05. 
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Fig. S8. Pathway activities of intercellular communications among cell populations of 
CRC_GSE146771_Smartseq2: conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). Only pathways 
with P < 0.000001 in at least one cell populations were kept for visualization. NES, normalized 
enrichment score. 
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Fig. S9. Altered ligand (L)-receptor (R) pairs among cell populations for tumor-specific 
intercellular communications in KIRC_GSE139555: conventional CD4+ T cells (CD4Tconv), 
CD8+ T cells (CD8T), monocytes/macrophages (Mono/Macro), B cells (B) and natural killer 
cells (NK). Only transcription factors with GSEA P-adjusted values < 0.3 were kept for analysis. 
A cutoff to define correlated target genes for regulon was denoted as a correlation coefficient = 
0.02. 
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Fig. S10. Pathway activities of intercellular communications among cell populations of 
KIRC_GSE139555: conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). Only 
pathways with P < 0.000001 in at least one cell populations were retained for visualization. NES, 
normalized enrichment score. 
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Fig. S11. Altered ligand (L)-receptor (R) pairs among cell populations in tumor-specific 
intercellular communications in AML_GSE116256: conventional CD4+ T cells (CD4Tconv), 
CD8+ T cells (CD8T), monocytes/macrophages (Mono/Macro), B cells (B) and natural killer 
cells (NK). Only transcription factors with GSEA P-adjusted values < 0.1 were retained for 
analysis. A cutoff to define correlated target genes for regulon was denoted as a correlation 
coefficient = 0.1. 
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Fig. S12. Pathway activities of intercellular communications among cell populations of 
AML_GSE116256: conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK) cells. 
Only pathways with P < 0.1 in at least one cell populations were retained. NES, 
normalized enrichment score. 
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Fig. S13. Altered ligand (L)-receptor (R) pairs among cell populations in tumor-specific 
intercellular communications in LIHC_GSE140228_Smartseq2: conventional CD4+ T 
cells (CD4Tconv), monocytes/macrophages (Mono/Macro), B cells (B) and natural 
killer cells (NK). Only transcription factors with GSEA P-adjusted values < 0.05 were 
kept for analysis. A cutoff to define correlated target genes for regulon was denoted as a 
correlation coefficient = 0.02. 
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Fig. S14. Pathway activities of intercellular communications among cell populations of 
LIHC_GSE140228_Smartseq2: conventional CD4+ T cells (CD4Tconv), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). Only 
pathways with P < 0.000001 in at least one cell populations were retained for 
visualization. NES, normalized enrichment score. 
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Fig. S15. Altered ligand (L)-receptor (R) pairs among cell populations in tumor-specific 
intercellular communications in NSCLC_GSE117570: conventional CD4+ T cells 
(CD4Tconv), CD8+ T cells (CD8T), monocytes/macrophages (Mono/Macro), B cells (B) 
and natural killer cells (NK). Only transcription factors with GSEA P-adjusted values < 
0.05 were kept for analysis. A cutoff to define correlated target genes for regulon was 
denoted as a correlation coefficient = 0.1. 
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Fig. S16. Pathway activities of intercellular communications among cell populations of 
NSCLC_GSE117570: conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). Only 
pathways with P < 0.1 in at least one cell populations were retained. NES, normalized 
enrichment score. 



22 
 

 

 

 

 

Fig. S17. Altered ligand (L)-receptor (R) pairs among cell populations in tumor-specific 
intercellular communications in NSCLC_GSE139555: conventional CD4+ T cells 
(CD4Tconv), CD8+ T cells (CD8T), monocytes/macrophages (Mono/Macro), B cells (B) and 
natural killer cells (NK). Only transcription factors with GSEA P-adjusted values < 0.3 were 
kept for analysis. A cutoff to define correlated target genes for regulon was denoted as a 
correlation coefficient = 0.02. 
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Fig. S18. Pathway activities of intercellular communications among cell populations of 
NSCLC_GSE139555: conventional CD4+ T cells (CD4Tconv), CD8+ T cells (CD8T), 
monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK). Only 
pathways with P < 0.000001 in at least one cell populations were retained for 
visualization. NES, normalized enrichment score. 
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 Fig. S19. Ligand (L)-receptor (R) pairs in intercellular communications in DADA2 
patients identified by NicheNet and CellCallEXT.  
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Fig. S20. Sankey plot of altered ligand (L)-receptor (R) pairs and downstream transcription 
factors (TFs) in the intercellular communications from T cells to monocytes of DADA2 
patents. 
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Fig. S21. Sankey plot of altered ligand (L)-receptor (R) pairs and downstream transcription 
factors (TFs) in intercellular communications from monocytes to T cells of DADA2 patents. 


