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Supplementary Figure 1: Signature quality control in TCGA and MMD.
a Radar plot produced from sigQC. Each ray of the radar plot represents one of the summary metrics for RSI as a gene
signature. b Distribution of each rank-transformed RSI genes in TCGA and MMD. The box hinges represent the 1st and 3rd

quartiles, while the middle black horizontal lines indicate the median.
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Supplementary Figure 2: Variation of RSI in 11 major cancer types.
a Illustration of datasets used for characterization of RSI. b Density plot analyses depicting RSI distribution in tumour (MMD: n = 7286, TCGA: n = 5546 ) vs. normal tissues (MMD: n = 1100,
TCGA: n = 570). Red and green horizontal dotted lines represent the mean RSI values in the primary tumour and normal tissues, respectively. ¢ RSI in normal (solid normal tissue) vs. tumour

(primary tumour) tissues across 11 cancer types. The black horizontal lines represent the median. Mann—Whitney U-test ***p < 0.001, **p < 0.01, *p <0.05. As melanoma cohort in TCGA

does not contain normal tissues, only the tumour tissues are shown.
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Supplementary Figure 3: Differences of RSI between tumour and normal tissues and across cancer types. a RSI gene
differences between normal and tumour tissues. p value derived from the Mann—Whitney U-test is transformed to -log10(p). b

Ranking of median RSI value across the 11 cancer types in TCGA (left panel) and MMD (right panel).
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Supplementary Figure 4: Correlation of RSI with TMB.

a Spearman’s correlation between RSI and TMB in the TCGA. TMB was log10-transformed for plotting. b Distribution of

logl0(TMB) between RSI-High and RSI-Low tumours in COAD, PAAD and STAD.
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Supplementary Figure 5: Heatmap depicting Spearman’s correlation between RSI and expression of genes related to

immunotherapy across 11 major cancer types in TCGA and MMD. Colour bar indicates Spearman’s rs.
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Supplementary Figure 6: Violin plots showing distribution of HRD and RNAss scores between RSI-High and RSI-Low

tumours in TCGA. The black horizontal lines represent the median.
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Supplementary Figure 7: Scatter plots showing correlation between IFNG expression and M1/M2 (log2) in TCGA

(upper panel) and MMD (lower panel). M1: Macrophage M1; M2: macrophage M2.
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Supplementary Figure 8: Proteomic analysis.

a Volcano plot illustrating differentially expressed proteins in the RSI-High and RSI-Low tumours. Red dots indicate proteins with FC > 1
or < -1 and adjusted P < 0.05. Blue dots represent proteins with -1 < FC < 1 and adjusted P < 0.05. Green dots represent proteins with FC >
1 or < -1 and adjusted P > 0.05. (B) Box plots showing expression of TAP2, PARP14 and GBP4 between RSI-High and RSI-Low tumours in
TCGA (upper panel) and MMD (lower panel). The box hinges represent the 1st and 3rd quartiles, while the middle black horizontal lines

indicate the median.
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Supplementary Figure 9: Heatmaps showing gene expression level of TAP1, TAP2, PARPI14, and GBP4. Columns have been ordered based on
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Supplementary Figure 10: Classifier of C2 immune subtype.
a Mean decrease in Gini for the 10 RSI genes in classification of C2 subtype. Gray horizontal dotted line indicates a MDG of
177.8. b Expression of JUN, CDK1, IRF1, STATI and ABLI between RSI-High and RSI-Low tumours in the TCGA (left

panel) and MMD (right panel). ¢ Receiver operating characteristic curve for the established model in predicting C2 subtype.
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Supplementary Figure 11: Donut plots depicting percentages of TCIA-enriched and not-enriched tumour samples in

the 11 TCGA cancer cohorts.
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Supplementary Figure 12: Hazard ratio plot indicating favourable overall survival with high RSI and TCIA in the

pooled TCGA cohort with the 11 cancer types.



LUAD

Strata Group=High =+ Group=Low
1.004
>
= 0.754
=
©
Qo
S
s 0.501
K
2
£
3 0.25
@ p =0.028
0.001
0 2000 4000 6000
Time
Number at risk
)
E Sorion]
& Group=Low 19 0 0 0
0 2000 4000 6000
Time
Strata Group=High = Group=Low
1.00
thl_ -
Z 0.75
=
©
Q
[
s 0.501
K
2
c
= 0.254
@ p=0.0016
0.00
. - - o . .
0 1000 2000 3000 4000
Time
Number at risk
8
g K
& Group=Low{ 35 16 8 1 0
. . . . .
0 1000 2000 3000 4000
Time
Strata Group=High =+ Group=Low
1.004
>
£ 0.754
£
©
Qa
[
s 0.50
©
2
s
0.254
@9 p=0.19
0.004
(] 500 1000
Time
Number at risk
o}
g 1 2 12 €
& Group=Low 7 ) 2 1 0
250 500 750 1000 1250
Time

Supplementary Figure 13: KM plots for lung, liver, kidney, prostate, pancreas and melanoma in TCGA and several
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Supplementary Table 1

logFC

AveExpr

t

P.Value

adj.P.val

TAP2
PARP14
MUC5B
GBP1
GBP4
RNF213
PARP9
OAS2
DDX60
HMGCS2
DPEP1
FCGBP
AMACR
CKB
CLCA1
CES1
FBN2
EPB41L1
PTK7
ANPEP
LTBP2
TRIP6

Supplementary Table 1: Differential expression analysis for proteomics in colorectal cohort in TCGA. Genes with
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absolute logFC > 1 are shown.
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Supplementary Table 2

Cancer_type STAT1 PRKCB IRF1

BLCA (TCGA) 0.78 056 0.8
Bladder (MMD) 0.49 0.56  0.58
BRCA (TCGA) 0.68 0.82 0.75
Breast (MMD) 0.71 0.81 0.76
COAD (TCGA) 0.71 0.7 0.78
Colon (MMD) 0.53 0.68  0.65
KICH (TCGA) 0.15 044 0.5
KIRC (TCGA) 0.67 0.7 0.8
KIRP (TCGA) 0.36 0.64  0.64
Kidney (MMD) 0.7 0.79 0.8
LIHC (TCGA) 0.57 0.79 0.62
Liver (MMD) 0.6 0.74  0.56
LUAD (TCGA) 0.7 0.66 0.77
LUSC (TCGA) 0.71 0.72 | 0.83
Lung (MMD) 0.65 069 0.8
SKCM (TCGA) 0.79 0.71 | 0.93
Melanoma 0.79 0.59 0.85
OV (TCGA) 0.54 0.49 0.56
Ovary (MMD) 0.63 0.52  0.64
PAAD (TCGA) 0.56 0.77  0.56
Pancreas (MMD) 0.66 0.84 0.74
PRAD (TCGA) 0.61 0.5 0.68
Prostate (MMD) 0.34 0.36  0.41
STAD (TCGA) 0.61 0.54 0.74
Stomach (MMD) 0.64 0.67  0.66
Overall (TCGA) 0.6 0.64 0.71
Overall (MMD) 0.6 0.67  0.66

Supplementary Table 2: Correlation of TCIA and three RSI genes across tumours.



Supplementary Table 3

Cancer types RSI

BLCA (TCGA) 0.29
Bladder (GSE31684) 0.13
BRCA (TCGA) 0.56
Breast (GSE20711, GSE42568) 0.22
LUAD (TCGA) 0.15
LUSC (TCGA) 0.1
Lung (GSE3141, GSE37745, GSE30219) | 0.25
LIHC (TCGA) 0.2
OV (TCGA) 0.28
Ovary (GSE18520, GSE30161) 0.1
COAD (TCGA) 0.67
Colorectum (GSE17536) 0.54
KICH (TCGA) 0.81
KIRC (TCGA) 0.26
KIRP (TCGA) 0.42
PAAD (TCGA) 0.26
Pancreas (GSE71729, GSE28735) 0.58
PRAD (TCGA) 0.44
STAD (TCGA) 0.43
Stomach (GSE15459, GSE34942) 0.14
SKCM (TCGA) 0.31

Supplementary Table 3: Optimal cut-off RSI values for OS.



Supplementary Table 4

Cancer types N Median RSI

Bladder 79 0.27
Breast 155 0.35
Lung 42 0.41
Liver 10 0.33
Ovary 24 0.35
Colon 20 0.32
Kidney 12 0.22
Pancreas 25 0.36
Prostate 155 0.28
Stomach 15 0.49
Melanoma 44 0.38

Supplementary Table 4: Median RSI value for metastatic tissues.



