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              Glioma (n = 117)

A

B

Discovery Cohort

Validation Cohort

 
Figure S1. The inclusion and exclusion of the discovery and validation cohorts.  



NTRK3-Mut VS. NTRK3-Wild:

1) ICB treatment response: ORR and DCB.
2) ICB treatment outcomes: OS and PFS.   

Step1: Discovery

Liu (N=144); Miao 2019 (N=35);
Miao 2018 (N=249); Riaz (N=68);
Hugo (N=38); Allen (N=110);
Snyder (N=64);Hellmann (N = 75);

NTRK3-Mut VS. NTRK3-Wild:

1) ICB treatment response: ORR and DCB.
2) ICB treatment outcomes: OS.   

Step2: Validation

Samstein (N=1572)
 

NTRK3-Mut VS. NTRK3-Wild:

1) Non-ICB treatment outcomes: OS.

Step3: Prognosis

Zehir (N=10336) ;
TCGA pan-cancer (N=10350)

GMB-High vs. GMB-Low:

1) ICB treatment response: DCB.
2) ICB treatment outcomes: OS and PFS.
3) Comparing the predictive efficacy of 
GMB vs. TMB.  

Step6: Generation of the mutation-based gene set

Discovery cohort (N= 642)
Validation cohort (N=1572)
Rizvi. cohort (N=34)

NTRK3-Mut VS. NTRK3-Wild:

1) TMB analysis.
2) Neoantigen ananlysis. (Thorsson’s data)
3) PD1/PDL1/CTLA4 mRNA expression analysis.
4) MHC molecules mRNA expression analysis.
 

Step4: Intrinsic immune landscapes

Discovery cohort (N=642)
Validation cohort (N=1572)
TCGA pan-cancer (N=10350)

NTRK3-Mut VS. NTRK3-Wild:

1) Leukocyte fraction, TIL regional fraction,TCR
/BCR diversity analysis. (Thorsson’s data)
2) Immune infiltration score analysis. 
(Danaher’s data)
3) Immune signatures enrich analysis. [GSVA]
4) Microenvironment immune cell abundance. 
[CIBERSORT & MCP-Counter]
5) Cytolytic activity (CYT) score analysis. 
6) Chemokines and interleukin analysis. 

Step5: Extrinsic immune landscapes

TCGA pan-cancer (N=10350)

Figure S2. The flow chart of this study.  
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Figure S3. Subgroup survival analyses of different cancer types in the WES and MSK cohorts. 
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Figure S4. The survival analysis of NTRK3 mutation in the TCGA (A) and Zehir (B) cohorts. 
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Figure S7. Overall survival analysis of candidate genes in the WES cohort.



+
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ +++ +++ ++ +

+
++++++++

+
++

++++++++++++ +++

+ + ++ +

P < 0.00010.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll 

su
rv

iv
al +

+
Wild
Mut

+
+
+
+
+
+
+
++++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ +++

+++ ++

+
+
++

++
+

++
+
+ +

+++

+ ++ +

P = 0.00660.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll 

su
rv

iv
al

+
+
+
+
+
+
+
++

++
+++++++++++++++++++++++++++++++++++++++++ +++

+++ +
++ + +

+
+
+++++++++++++++++++

++++++++++ +
+++++++++

++
++

+ + +
++ + + + +

P < 0.00010.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll 

su
rv

iv
al+

+
Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

EPHA7 SMO PTPRD/PTPRT NOTCH4 KDR PBRM1

+
+
+
+
+
+
+
++

++
+++++++++++++++++++++++++++++++++++++++++ +++

+++ ++
+++ +

+
+
+
++

++
+++++++++++++++ + ++++++ ++++ +++

+++

+

+ + +

P < 0.00010.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

+
+

Wild
Mut

SETD2 KEAP1 CDKN2A PARP1 ARID1A KMT2 family

SWI/SNF complex

+
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ + +++ ++ +

+
+
++

+++
+ ++

+++++++
+ + ++ ++ +++ + +

+ +

+ + + +

P = 0.0160.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
+
+
++

++
++++++++++++++++++++++++++++++ ++++++++++ +++

+++ +++
+++ + +

++
+
+++

++++
+++++ + +++++

+ +
++

+ + +
++

+ + +

P = 0.00390.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
++

++++
+++++++++++++++++++++++++++++++++++++++++ +++

+++ +++ +++ ++ +

+
+

+
+++

+
+++++++++++++

++++ ++ +
+

+
++++ +

+

P = 0.0120.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
+
+
++++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ ++

+++ +

++
++++

+
+
++++++

++
+
++

++ ++ +

+

+ + +

P = 0.00340.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ + +++ ++ +

++
++

++ +++ +++
++

++++ + + +++ + ++++ +

P < 0.00010.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ +++

+++ ++ +

+
+
+

++
+

+ +
++

+
+ ++

+++++ +

P = 0.540.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al +
+
+
+
+
++

++
++

+++++++++++++++++++++++++ ++++ ++++++++++ +++
++ +

+ +

++
+
+
+
+
+
+
+++++

+++++++++++++ ++++++++++++++
+
++++ +

+ ++ + + + +

P = 0.00320.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al +
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ ++ +++ ++ +

+
+
+

++++
++++ +

+++++++++++

+++ +
+ +++ +

+ + +

P = 0.0110.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

MED12 TET1 KMT2A/KMT2C HER2 TERT POLE/POLD1

+
+
+
+
+
+
+
++

++
+++++++++++++++++++++++++++++++++++++++++ +++

+++ ++
+++ + +

++++
++

++++
+++++ +++++++++++++++ + + ++ +

++

+

+ + + +

P < 0.00010.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
++

++++
+++++++++++++++++++++++++++++++++++++++++ +++

+++ +++ +++ ++ +

+

+
+
+ +

+
+
+

+++++++ ++ ++++ + + + + +

P = 0.00450.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
+
+
++

++
+++++++++++++++++++++++++++++++++++++++++ +++

+++ ++
++ ++ +

+

+
++++

+++
+++++++++++

+ +++ +++ + +++
+ ++

++

+ + + +

P = 0.0560.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ +++ +++ ++ +

+++ +
+

+ + + ++ +++

++ + +

P = 0.00770.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ ++

+++ ++

+
++

+
++

++++++++++++++++ ++++++++ +++ ++++
+ + + ++ + +

P = 0.00240.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
+
+
++++

++++++++++++++++++++++++++++++ ++++++++++ +++
+++ ++

++ +

+
+
+
+
+
++

++++++++++++++++++++++++ ++++ +++
+
++

+

+ + + +

P = 0.000280.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

+
+
+
+
+
++

++
++

+++++++++++++++++++++++++++++++++++++++++ +++
+++ +

+++ ++

+
+
+
+
++

+++++++++++++++++++++++++ ++++ +++++++++ ++
++

+ + +

P < 0.00010.00

0.25

0.50

0.75

1.00

0 20 40 60 80
Follow up time (months)

O
ve

ra
ll s

ur
viv

al

Figure S8. Overall survival analysis of candidate genes in the MSK cohort.
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Figure S9. Construction and validation of the mutation-based gene set. (A) The median mutation number of the 
mutation-based gene set in TCGA solid tumors. (B) Overall survival (OS) analysis of the mutation-based gene 
set in the WES cohort. (C) Progression-free survival (PFS) analysis of the mutation-based gene set in the WES 
cohort. (D) Durable clinical benefit (DCB) comparison of the mutation-based gene set in the WES cohort. (E) P-
rogression-free survival (PFS) analysis of the mutation-based gene set in the Rizvi cohort. (F) Durable clinical 
benefit (DCB) comparison of the mutation-based gene set in the Rizvi cohort. (G-H) Comparison of the efficacy 
between TMB and the mutation-based gene set in the WES, MSK, and Rizvi cohorts.
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Figure S10. Overall analysis of the mutation-based gene set in the MSK cohort (A) and different types of cancers
in the WES cohort (B).
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