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Supplementary Table 1. Characteristics of ICB scRNA-seq datasets and bulk RNA-seq cohort.

a. Single-cell RNA-seq datasets

Response Treatment
Dataset All R NR 2FD- Referances
Name Patients (CRIPR) (PD/SD) NE aPD-1 14aCTLA aPD1+TKI NolCB
Bi's dataset 8 2 2 1 2 1 2 3 @
, 2
Au’'s dataset 2 1 1 (Nivolumab) - - 2
b. Bulk RNA-seq cohorts
Response
Cohorts Paﬁtlelnts R NR NE Treatment OS PFS TMB ITH Sex Age PBRM1 VHL Purity Ploidy References
(CR/PR) (PD/SD)

Checkmate 181 39 133 9 Nivolumab N A \ NN A \ \ \ \ (3-6)
Checkmate 025 120 25 86 9 Nivolumab N A \ NN A \ \ \ \ (6)
Checkmate 010 45 11 34 - Nivolumab N A \ NN A \ \ \ \ (5)
Checkmate 009 4,7

CMO009_PRE 59 9 47 3 Nivolumab N A \ - N - \ \ - -

CMO009_POST 55 5 47 3 Nivolumab N A \ - N - \ \ - -

CMO010_Paired 42 5 37 - Nivolumab N A \ - N - \ \ - -
PMC6035749 17 5 12 - Nivolumab NN - - N - - - - (8)
GSE67501 11 4 7 - Nivolumab NN - - NN - - - - 9)

Avelumab+Axitinib:

Javelin 101 726 - - - 354 - A - - NN - - - - (10)

Sunitinib: 372
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Supplementary Table 2. Detailed information of ccRCC.Sig. Analysed by Ingenuity Pathway

Analysis (IPA).
No. Symbol Entrez Gene Name Location Type(s) Drug(s)
1 ALCAM  activated leukocyte cell Plasma other praluzatamab, ravtansine
adhesion molecule Membrane
2 ASF1B anti-silencing function 1B Nucleus other
histone chaperone
3 Cl1QB complement C1q B chain  Extracellular other
Space
4 CclQcC complement C1q C chain  Extracellular other
Space
5 C5AR1 complement C5a receptor Plasma G-protein TJ210001, avacopan, IPH5401
1 Membrane coupled
receptor
6 CDC45 cell division cycle 45 Nucleus other
7 CDCA2 cell division cycle Nucleus other
associated 2
8 CENPQ centromere protein Q Nucleus other
9 CEP55 centrosomal protein 55 Cytoplasm other
10 CXCL10 C-X-C motif chemokine Extracellular cytokine MDX-1100
ligand 10 Space
11 DNA2 DNA replication Cytoplasm enzyme
helicase/nuclease 2
12 DUT deoxyuridine Nucleus enzyme TAS-114
triphosphatase
13 E2F2 E2F transcription factor 2 Nucleus transcription
regulator
14 E2F3 E2F transcription factor 3 Nucleus transcription
regulator
15 EZ2F8 E2F transcription factor 8  Nucleus transcription
regulator
16 EGR1 early growth response 1 Nucleus transcription
regulator
17 ESCO2 establishment of sister Nucleus enzyme
chromatid cohesion N-
acetyltransferase 2
18 EXO1 exonuclease 1 Nucleus enzyme
19 FANCG FA complementation Nucleus other
group G
20 FBXO043 F-box protein 43 Nucleus other
21 FCGR2B Fc fragment of IgG Plasma transmembrane IgG, BI-1206, XmAb5871
receptor llb Membrane receptor
22 FEN1 flap structure-specific Nucleus enzyme

endonuclease 1
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HAVCR2

HIRIP3

HLA-

DOA

HMGB3

IDO1

IL18

KIF14

LIG1

MBD3

NEIL3

OIP5
PHPT1

POLA2

POLD1

POLE
PTMS
RAD51C
RBX1
RMI2

SPC24

TRIP13

TTBK1

TUBA1C

VNN1

XRCC2

hepatitis A virus cellular
receptor 2

HIRA interacting protein 3
major histocompatibility
complex, class Il, DO
alpha

high mobility group box 3
indoleamine 2,3-
dioxygenase 1

interleukin 18

kinesin family member 14
DNA ligase 1
methyl-CpG binding
domain protein 3

nei like DNA glycosylase
3

Opa interacting protein 5
phosphohistidine
phosphatase 1

DNA polymerase alpha 2,
accessory subunit

DNA polymerase delta 1,
catalytic subunit

DNA polymerase epsilon,
catalytic subunit
parathymosin

RAD51 paralog C
ring-box 1

RecQ mediated genome
instability 2

SPC24 component of
NDC80 kinetochore
complex

thyroid hormone receptor
interactor 13

tau tubulin kinase 1
tubulin alpha 1c

vanin 1

X-ray repair cross
complementing 2

Plasma
Membrane

Nucleus
Plasma
Membrane

Nucleus

Cytoplasm

Extracellular
Space
Cytoplasm
Nucleus
Nucleus

Nucleus

Nucleus
Cytoplasm

Nucleus

Nucleus

Nucleus

Nucleus
Nucleus
Cytoplasm
Nucleus

Cytoplasm

Cytoplasm

Other
Cytoplasm

Plasma
Membrane
Nucleus

other

other
transmembrane
receptor

other

enzyme
cytokine
enzyme
enzyme

other

enzyme

other
phosphatase

enzyme

enzyme

enzyme

other
enzyme
enzyme
other

other
transcription
regulator
kinase

other

enzyme

enzyme

LY3415244, anti-TIM-3
monoclonal antibody, Sym023,
RO7121661, TSR-022

LY3381916, HTI-1090,
navaximod, KHK2455, PF-
06840003

entecavir, cytarabine,
clofarabine, tenofovir
diphosphate, L-asparaginase
cladribine, trifluridine,
clofarabine, bortezomib

docetaxel, bevacizumab,
cyclophosphamide, L-
asparaginase,prednisone
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Supplementary Table 3. Thirteen published ICB response prediction signatures.

Signhature References Description
B.Sig (1) A 9-gene expression profiles of B cell markers.
. A 454-gene stemness signature identified by large-scale single cell RNA
Stem.Sig (12) g_ . J yarg J
sequencing analysis
ImmuneCells.Sig (13) A 108-gene expression signature of TREM2hi macrophages, yo T cells and a
subset of B cells.
IFNG.Sig (14) A 6-gene signature of interferon gamma (IFNy) response biomarkers.
CDa8.Sig (15) A 5-gene expression profiles of CD8+ T cell markers.
A 28 immune checkpoint genes signature that estimate immuno-predictive
IMPRES.Sig (16) POInt genes sig P
score (IMPRES).
A 11 immune-related genes (IRGs) signature for predicting cervical cancer
IRG.Sig 17 genes (IRGs) sig P 9

patients’ response to immune checkpoint inhibitors.

LRRC15.CAF.Sig (18) A 14-gene expression signature of LRRC15+ Cancer associated fibroblast.
An 18-gene signature of T-cell-inflamed gene expression profiles that can
predict clinical benefit of anti-PD-1 in pan-cancer.

A 16-gene signature involved in 73 pathways with innate anti-PD-1 resistance

T.cell.inflamed.Sig (14, 19)

IPRES.Si 20,21
g 20,21 pRes)
A 27 inflammation related genes expression signature that predicted response
Inflammatory.Sig (21) . . g . P g P P
to immune checkpoint blockade in lung cancer.
A 12 epithelial-to-mesenchymal transition (EMT) related genes expression
EMT.Sig (21) signature that predicted response to immune checkpoint blockade in lung
cancer.
. A 15-gene expression signature developed from blood samples that can
Blood.Sig 22) gene exp 9 P P

predict response to anti-CTLA4 immunotherapy.
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Supplementary Table 4. Comparison of AUC and p-value of previously published signatures.

Related to Figure 5 and Supplementary Figure 12.

a. AUC
Signatures Checkmate = CMO025 CMO010 CMO009 PRE PMC6035749 GSE67501
ccRCC.Sig 0.88 0.89 0.87 -
B.Sig 0.65 0.62 0.65 0.73
Stem.Sig 0.84 0.90 0.79 0.70 0.91 0.92
ImmuneCells.Sig 0.83 0.83
IFNG.Sig 0.78 0.69
CD8.Sig 0.68 0.77
IMPRES.Sig 0.70 0.70 0.88 0.81 0.90
IRG.Sig 0.62 0.63 0.70 0.71 0.78
LRRC15.CAF.Sig 0.63 0.61 0.73 0.72 0.83 0.79
T.cell.inflamed.Sig 0.64 0.72 0.83 0.82 0.83 0.89
IPRES.Sig 0.61 0.63 0.69 0.77 _&
Inflammatory.Sig 0.64 0.66 0.84 0.79 0.80
EMT.Sig 0.66 0.65 0.70 0.79 0.77 0.79

Blood Sig _ 058 0% @ o7 0.79 os2  [TTE00TT

b. P-value

Signatures Checkmate = CM025 CM010 CMO009_PRE PMC6035749 GSE67501
ccRCC.Sig
B.Sig
Stem.Sig
ImmuneCells.Sig
IFNG.Sig
CD8.Sig
IMPRES.Sig
IRG.Sig
LRRC15.CAF.Sig
T.cell.inflamed.Sig
IPRES.Sig
Inflammatory.Sig
EMT.Sig
Blood.Sig
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