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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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L-R pairs identified by sender-receiver
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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 (CDS8T),

monocytes/macrophages (Mono/Macro), B cells (B) and natural killer cells (NK).



Altered L-R pairs among cell populations

(BRCA_GSE114727)
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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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Pathway activities of intercellular communications amonqg cell populations
(BRCA_GSE114727)

Tﬂxﬂphsmﬂsis-OOv'voooa000'00

Th17 cell differentiation - « “ . e o “ o+ . “ . -

Th1and Th2 cell differentiation 1 « o o « o o o o = o o o « «

PD-L1 expression and PD-1 checkpoint pathwayincancer 1« « o o o ¢ o o o ¢ o ¢ o « »
Pathwaysincancer {1+ + + « + o o & o & + ¢ + + »

Osteoclast differentiation { « « « o o o « & o o o o o =«

Necroptosis 1 « & = « + ¢ ¢ « & » « + + »

JAK-STAT signalingpathway 1« + o o o o o o o & o o + o

InfluenzaA 1o o o o o o o o o o o & o o

TRAF6 mediated induction of NF-kB and MAP kinases
upon TLR7/8 or 9 activation

Toll like receptor TLR6:TLR2cascade 7 ¢ * * + + * =+ + <+ o
Toll like receptor TLR1:TLR2cascade 1 ¢ * ¢ + + ¢ + + +

Toll like receptor9 (TLRS)cascade j* = * =+ =« o o o =+ o

Toll like receptor 7/8 (TLR7/8) cascade 7 ¢ * * =+ + =+ + + < o - NES

2.0

Toll like receptorcascades ¢ * + + + + + o < =

.
®
®
.
.
.
. .
. .
- .
. .
. .
. .
- .
Signaling by TGF-beta receptor complex -. . - . . . . . . . . . . c @ . . . s+ . . . 1.0
. ®

Toll like receptor4 (TLR4)cascade 1+ + + + + + + + + =«

Toll like receptor2 (TLR2)cascade (¢ + + + + ¢ + ¢ + o

Signaling by TGF-beta family members (@ + « . . s e . . . 0.5
Signalingby NOTCH1 § ¢ = = = = o <« « < = . 0.0
Signalingby NOTCH 1+ « = « « « «» «{(D®

Signaling by interleukins |+ =+ “ .+ s e . -

Programmed cell death 1« =+ + + + = <« » »

Pre-NOTCH expressionand processing 1= = =+ =+ = =+ = » “ LR “ - o . “ .+ ® 0.05
Post-translational protein modification § » « « . . o e . . .« o o . R I . . . <0.01

MAL(TIRAP) cascade initiated on plasmamembrane {+ + + + + + & & & « + & + + & + = -.- * s s s .

‘00 - 009 - -@® - Pvalue

e 2 4 2 2 8 4 s 2 e e s o o « 01

MyD88 dependent cascade initiated onendosome 1« = + + * » + + *» * + + + + + + o+ o . L
Metabolism of proteins 1« + @+ - - @@+ - - @+ - - - @ - - - 0@ -

Interleukin-6 family signaling {« + ¢ « « ¢ « o s ¢ ¢« ¢ o o o < @P@ s ¢ ¢ + o o o
Interferonsignaling 1+ + + + + + + & & & + & & + s s+ s s . o.v o..

Interferongamma signaling { « » = * * + o o o o o o s o o o + + + - @PD-PP -

Innate immune system {+ ¢ o + ¢ & s + o o s o s -

immune system 1+ - P -@P - - @ - @- 0@ - o - 0P - @ - Q9O -

DisEESE 5 * - . » L d - - - - - * * * - » - - - - R - » - - -

Cytokine signaling inimmune system 1« « < @Pp-@ -+ - @ - @®- - @ - O - 00 - © - @O0 -

Apoptosis-o000000000000000000000000
Activation of IRF3/IRFT mediated by TBK1/KKepsilon 1+ o o + o o o o o o o o o o o o o oo o o + « o

HIF-1signaIingpathway-. * & & & 2 s s &2 & s s s s s s 2 s s s s o..

L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
+
L]
L]
L]

Herpes simplex virus 1 infection § « «
Chemokine signaling pathway -’ @ e

S bl

o o o ) ]

§E SEFEE CES SIS S5
Ff OIFFT £8F FIFe & §F
@ FFST & & o8¢ ¥

S [¢) ‘9 's?.é%'? <
& g S§

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. 9



Altered L-R pairs among cell populations
(CRC_GSE139555)
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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 (CDS8T), 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. 10



Pathway activities of intercellular communications amonq cell populations
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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 (CDST),
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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Altered L-R pairs among cell populations

(CRC_GSE146771_Smartseq2)

12

0

& Pras Sl
A o\\‘” <

Normalized score

L
0 02 04 06 08 1

CXCL13-CXCRS
CCL4-CCR5
CCL5-CCRS
CD40L-CD40
TNFSF13B-TNFRSF13C
CCL3-CXCR5
MFNG-NOTCH2
TNFSF14-LTER
IGF1-INSR
LFNG-NOTCH2
EREG-EGFR
IL1B-ILRAP
CCL5-CCR4
EFNA5-EPHA1

| EFNA5-EPHA4

CX3CL1-CX3CR1
IL23A-IL12RB2
CCL5-CXCR3
TNFSF14-TNFRSF14
AREG-EGFR
FGF23-FGFR1
TNFSF10-TNFRSF10B

~ IL23A-IL12RB1

TNF-TNFRSF1B

. TNF-TNFRSF1A

WNT2B-FZD4

~ TNFSF10-TNFRSF10A

CXCL14-CXCR4
IL15-IL2RA
IL15-IL2RB
IL15-IL2RG

~ IL10-IL10RA, IL10RB
~ IL10-L10RA

IL10-IL10RB
CXCL16-CXCR6
OSM-OSMR

- EREG-ERBB2

EREG-ERBB3
CCL20-CCR6
CCL22-CCR4
OSM-IL6ST
CCL3-CCR4

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.



Pathway activities of intercellular communications among cell populations
(CRC_GSE146771_Smartseq?2)
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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. 13



Altered L-R pairs among cell populations

(KIRC_GSE139555)
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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 (CDS8T), 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. 15



Altered L-R pairs among cell populations

(AML_GSE116256)
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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 (CDS8T), 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 (CDS8T),
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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Altered L-R pairs among cell populations

(LIHC_GSE140228_Smartseq2)

CCL3-CCR4
CErsCena
[ I | CCL5-CXCR3

= = | ' CCL3-CCR5
. cé

[ S |
| IL24-IL10RB
J— L24

VEGFB-FLT1
LY9i R4

CXCL8-CXCR1
CXCL8-CXCR2
IL1B-L1RAP

CXCL3-CXCR2
CXCL3-CXCR1
CXCL2-CXCR2
TNFSF13B-TNFRSF13C
IL10-IFNLR1
IL10-IL10RA, IL10RB
IL15-IL2RA
CXCL12-CCR4
CXCL12-CCR3
CXCL10-CCR3
CXCL9-CXCR3
AREG-ERBB3
CXCL16-CXCR6
OSM-IL6ST
LFENG-NOTCH1
LFENG-NOTCH2
CXCL12-CXCR4
HGF-ERBB2
IL15-IL2RB
IL10-IL10RA
IL15-IL15RA
IL10-IL10RB
IL15-IL2RG
EREG-ERBB2
EREG-ERBB3
TGFB1-TGFBR1, TGFBR2
MENG-NOTCH1
MFENG-NOTCH2
TNFSF10-TNFRSF10A
CD48-CD244
CCL3-CXCR5
CCL4-CXCR5
CCL5-CXCR5
CCL3L3-CCR1
CCL3-CCR1
TNFSF14-TNFRSF14
CCL4-CCR1
CCL5-CCR1
FASLG-FAS
IENG-IFNGR1
IFNG-IFNGR2
ADAM17-NOTCH1
TNFSF10-TNFRSF10B
F11R-F11R
TGFB1-TGFBR1
TGFB1-TGFBR2

e e
O O Q o o 2
o & o N € ‘ofc’ohﬂ@o R Normalized score
® 0&00 ooo“ O ¥ \\&\"‘0 \‘@0(0 o W — 3
c c,o""‘ @0‘;@0‘ 0 02 04 06 08 1

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. 18



Pathway activities of intercellular communications among cell populations
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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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Altered L-R pairs amonqg cell populations

(NSCLC_GSE117570)
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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. 51



Altered L-R pairs among cell populations
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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 (CDST),
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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L-R pairs in the intercellular communications in DADA2 patients
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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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Altered L-R pairs and TFs in the intercellular communications
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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 DADA?2

patents.



Altered L-R pairs and TFs in the intercellular communications
(from monocytes and T cells of DADA2 patients)
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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 DADA?2 patents.



