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HISTORY OF ONCOGENIC NTRK GENE FUSIONS



GENE FUSIONS AN IMPORTANT ONCOGENES CLASS

Samples n= 498 157 513 374 461 286 411 103 1072

ALK 3 5

BRAF 9 4

EGFR 5 1

FGFR1 1

FGFR2 2

FGFR3 2 3 2

FGR 1

MET 1 1 1

NTRK1 5 1 1

NTRK2 1 2 1

NTRK3 7 1 2 1 1

PDGFRA 1 1

PIK3CA 2

PKN1

PRKCA

PRKCB 1 1

RAF1 7 4

RET 31 2 1 1

ROS1 1 8
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Landscape of recurrent kinase fusions in solid tumors5

Lu
n

g 
ad

en
o

ca
rc

in
o

m
a

Sk
in

 c
u

ta
n

eo
u

s 
m

el
an

o
m

a

B
ra

in
 lo

w
-g

ra
d

e 
gl

io
m

a

C
o

lo
n

 
ad

en
o

ca
rc

in
o

m
a

H
an

d
 a

n
d

 n
ec

k 
sq

u
am

o
u

s 
ce

ll 
ca

rc
in

o
m

a

Sa
rc

o
m

a

B
re

as
t 

in
va

si
ve

 
ca

rc
in

o
m

a

 Known fusion
 Known kinase – novel 
partner
 Known kinase – novel 
indication
 New fusion
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• Associated with a diverse range of solid 
tumors and hematologic 
malignancies1,2

• Neurotrophic tyrosine receptor kinase 
(NTRK) gene fusions are associated 
with many human cancers

– Associated with ≥19 tumor types2,3

– Implicated in up to 1% of all solid 
tumors4
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1. Rolfo, et al. Expert Opin Investig Drugs 2015 
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Brain cancers (0.4–3.1%)1

Salivary (MASC; 90–100%)1

Secretory breast cancer (92%)2*

Pancreatic cancer (<1%)3,4

Cholangiocarcinoma (3.6%)1

Thyroid cancer (1.5–14.5%)1

Lung cancer (0.2–3.3%)1

GIST (3.2%)5

Colon cancer (1.5%)1

Melanoma (0.3%)1,6

Sarcomas (1%)6*

Adult

• *Frequency in adult vs. pediatric patients not 
specified;     
GIST, gastrointestinal stromal tumor; 
MASC, mammary analogue secretory carcinoma.

Brain cancers (~10%)7

Spitzoid neoplasms (16.4%)8

Gliomas (7.1%)1

Thyroid (9.4–25.9%)9,10

Infantile fibrosarcoma (91–

100%)11

Congenital nephroma (83%)1

Secretory breast cancer (92%)2*

Sarcomas (1%)6*

Pediatric
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NRTK gene fusions are oncogenic – NOT SNVs, CNVs, alterations

AKT, protein kinase B; CNV, copy number variant; ERK, extracellular signal-regulated kinase; LBD, ligand-binding domain; SNV, single 

nucleotide variant.

1. Amatu A, et al. ESMO Open. 2016;1:e000023.

2. Vaishnavi A, et al. Cancer Discov. 2015;5:25-34.

3. Hyman DM, et al. J Clin Oncol. 2017;35:LBA2501.
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IFS, SBC, CMN, MASC, AML, PTC, 
pediatric gliomas

Pediatric gliomas

PTC

Colon, PTC, 
sarcoma, lung ADC

Spitz nevi

PTC

Cholangiocarcinoma

GlioblastomaLung ADC

Spitz nevi

Lung ADC

Glioblastoma

Pediatric gliomas

Lung ADC

Astrocytoma

SCCHN

Astrocytoma
Pediatric gliomas

NTRK3
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BTBD1

TPR
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TP53
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NTRK1NFASCMPRIP

CD74

VCL
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TRIM24

QKI

PAN3

NTRK2

NACC2
AGBL4

• NTRK gene fusions occur in a tumor-agnostic 
manner, with inconsistent break points and fusion 
partners

• This highlights the need for comprehensive NTRK
gene fusion testing

The optimal detection method requires no 
prior knowledge of fusion break points 

and/or fusion partner
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Testing for NTRK gene fusions is essential for 
identifying patients

NGS, PCR, and FISH can 
all identify NTRK gene 

fusions

IHC can be used as a 
screening tool, but 

results must be 
confirmed (preferably 

NGS)

NGS is a multiplex 
assay able to detect 
novel fusions and is 
available at several 

reference laboratories



Buscar Dianas Terapéuticas Que 

Puedan Cambiar La Historia 

Natural de Nuestros Pacientes
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