
WES Population GES Population

Variables, n (%)
Sunitinib

n=91
Placebo

n=80
Sunitinib

n=72
Placebo

n=61P-value P-value
Age, years

<65 67 (73.6) 52 (65.0) 0.2461 53 (73.6) 43 (70.5) 0.7025
≥65 24 (26.4) 28 (35.0) 19 (26.4) 18 (29.5)

Race
White 76 (83.5) 70 (87.5) 0.3160 58 (80.6) 53 (86.9) 0.3002
Black 0 1 (1.3) 0 1 (1.6)
Asian 13 (14.3) 6 (7.5) 12 (16.7) 5 (8.2)
Other 2 (2.2) 3 (3.8) 2 (2.8) 2 (3.3)

ECOG PS 
0 65 (71.4) 59 (73.8) 1.000 50 (69.4) 40 (65.6) 0.8497
1 24 (26.4) 21 (26.3) 20 (27.8) 20 (32.8)
2 1 (1.1) 0 1 (1.4) 0
NR 1 (1.1) 0 1 (1.4) 1 (1.6)

UISS high-risk group
T3 lowa 28 (30.8) 25 (31.3) 0.9623 22 (30.6) 20 (32.8) 0.3884
T3 highb 56 (61.5) 48 (60.0) 47 (65.3) 36 (59.0)
T4 N0 or NX, 
M0c

2 (2.2) 1 (1.3) 1 (1.4) 0

Any T, N1-2, 
M0c

5 (5.5) 6 (7.5) 2 (2.8) 5 (8.2)

a N0 or NX, M0, any Fuhrman’s grade and ECOG PS 0 or T3 N0 or NX, M0, Fuhrman’s grade 1 and ECOG PS ≥1. 
b N0 or NX, M0, Fuhrman’s grade ≥2 and ECOG PS ≥1.
c Any Furhman’s grade and any ECOG PS.
Race, height, and weight were recorded at each site during screening. Race was investigator-reported in the study Clinical Research Form.
A two-sided log-rank test was used to obtain the P-values; no adjustments were made for multiple comparisons
ECOG PS=Eastern Cooperative Oncology Group performance status; GES=gene expression signatures; M=metastasis; N=node; NR=not reported; 
NX=nearby lymph nodes cannot be assessed due to lack of information; T=tumor; UISS=University of California-Los Angeles Integrated Staging 
System; WES=whole exome signatures

Supplementary Table 1 Patient demographics and baseline characteristics.
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Supplementary Fig. 1 Complete profile of cell types significantly associated with DFS . Longer DFS (red), shorter DFS (blue), and non-significant 
(white) are shown. Each cell type score (xCell) was stratified by >median or ≤median for the overall cohort, sunitinib arm, or placebo arm. 
The log2(HR) was clustered in a heatmap.

DFS=disease-free survival; HR=hazard ratio. For significant and non-significant cell types for both arms and overall cohort, data are available in raw data file 
FigureS1_cell_types_assoc_with_DFS/data.tsv

Granulocyte−macrophage progenitors
Sebocytes
Myocytes
B cells naive
T cells CD4 naive
Multipotent progenitors
Common myeloid progenitors
B cells memory
T cells CD4 central memory
Mast cells
Skeletal muscle cells
Conventional dendritic cells
Neurons
Microvascular endothelial cells
Lymphatic endothelial cells
Pericytes
Dendritic cells
Class−switched memory B−cells
T cells CD8 memory
T cells CD4 memory
Dendritic cells activated
Hepatocytes
Plasmacytoid dendritic cells
Neutrophils
T cells CD4 effector memory
Megakaryocyte−erythroid progenitors
T cells CD8
T cells CD8 naive
T cells CD8 central memory
Megakaryocytes
T cells CD4
B cells
Macrophages M2
Macrophages
T cells gamma delta
Hematopoietic stem cells
B cells pro
Mesangial cells
Endothelial cells
Eosinophils
Epithelial cells
Immature dendritic cells
Smooth muscle cells
Adipocytes
Platelets
Chondrocytes
Keratinocytes
Fibroblasts
Basophils
Type 2 T−helper cells
Common lymphoid progenitors
Astrocytes
Preadipocytes
Monocytes
Erythrocytes
Type 1 T−helper cells
Natural killer T cells
T cells regulatory (Tregs)
Osteoblasts
Plasma cells
NK cells
Melanocytes
Mesenchymal stem cells
Macrophages M1

−1.5 0 1

Value

0
10

20
30

40

Color key 
and histogram

C
ou

nt

Sunitinib
arm

Overall
cohort

Placebo
arm



Supplementary Fig. 2 Identification of new transcriptomic STRAC14 signature associated with high risk of recurrence and poor prognosis. 
(a) Discovery of the STRAC14 GES according to bootstrapping frequency [derived from the placebo-treated S-TRAC trial population]. Kaplan–Meier 
plot of (b) differential DFS probability by STRAC14 in the S-TRAC overall population and (c) by treatment arm. Kaplan-Meier plot of (d) differential PFS 
probability, and (e) and differential OS probability by STRAC14 in TCGA data set and differential PFS probability by STRAC14 in the JAVELIN Renal 
101 (f) overall data set and (g) by treatment arm. For panels 2b-g, a two-sided log-rank test was used and no adjustments were made for multiple 
comparisons.

ACHE=acetylcholinesterase; CI=confidence interval; DFS=disease-free survival; ECE2=endothelin converting enzyme 2; HR=hazard ratio; IRF6= interferon regulatory factor 6; LIPC=lipase C 
(hepatic type); MTMR8=myotubularin related protein 8; NE=not estimable; NEB=nebulin; NDUFS6= NADH:ubiquinone oxidoreductase subunit S6; OS=overall survival; PFS=progression-free 
survival; PKP1=plakophilin 1; RAB3IL1=RAB3A interacting protein like 1; SAMD15=sterile alpha motif domain containing 15; STRAC14=gene expression signature of 14 genes; TCGA KIRC=The 
Cancer Genome Atlas Kidney Renal Clear Cell Carcinoma; TMEM220=transmembrane protein 220; TOMM40=translocase of outer mitochondrial membrane 40; ZNF483=zinc finger protein 483; 
ZNF727=zinc finger protein 727
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Supplementary Fig. 3 Identification of new transcriptomic STRAC13 signature associated with high risk of recurrence and poor prognosis. 
(a) Discovery of the STRAC13 GES according to bootstrapping frequency [derived from entire S-TRAC trial population]. Kaplan–Meier plot of 
(b) differential DFS probability by STRAC13 in the S-TRAC overall population and (c) by treatment arm. Kaplan-Meier plot of (d) differential PFS 
probability, and (e) and differential OS probability by STRAC13 in TCGA data set and differential PFS probability by STRAC13 in the JAVELIN 
Renal 101 (f) overall data set and (g) by treatment arm. For panels 3b-g, a two-sided log-rank test was used and no adjustments were made 
for multiple comparisons.

ADHFE1=alcohol dehydrogenase iron containing 1; AMT=aminomethyltransferase; ATG14=autophagy-related 14; BIRC7=baculoviral IAP repeat containing 7; CI=confidence interval; 
DFS=disease-free survival; CXCR1=C-X-C motif chemokine receptor 1; DFS=disease-free survival; FPR2=formyl peptide receptor 2; GES=gene expression signature; HIST2H3A=histone 
cluster 2 H3A; HR=hazard ratio; NE=not estimable; OS=overall survival; PFS=progression-free survival; SPIN3=spindlin family member 3; STRAC13=gene expression signature of 
13 genes; TCGA KIRC=The Cancer Genome Atlas Kidney Renal Clear Cell Carcinoma; THEM4=thioesterase


