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Supplementary Table 1. Frequency of NTRK rearrangements across different tumour types. 
 
High frequency in specific 
histologic types 

Low frequency in common forms of 
different types of cancers 

Histologic 
type 

Frequency of 
NTRK 
rearrangements 

Histologic type Frequency of 
NTRK 
rearrangements 

Secretory 
carcinoma of 
the breast 

100% 
Papillary thyroid 
carcinoma 

5%-25% 

Secretory 
carcinoma of 
the salivary 
glands (aka 
mammary 
analogue of 
secretory 
carcinoma of 
the salivary 
glands) 

 

100% 

GIST lacking canonical 
KIT/PDGFRA/RAS 
alterations 

Congenital 
infantile 
fibrosarcoma 

75% 
Pontine glioma 

Congenital 
mesoblastic 
nephroma 
 

up to 100% Spitzoid melanoma 

  
  Lung cancer 

<5% 

  Sarcomas 
  Astrocytoma/glioblastoma 
  Head and neck 

squamous carcinomas 
  Carcinomas of the GI 

tract: colorectal 
carcinoma, 
cholangiocarcinoma, 
pancreatic 
adenocarcinoma 

  Breast carcinomas 
  Melanoma 
  Acute myeloid and acute 

lymphoblastic leukaemias 
	



Supplementary Table 2: List of commercially available NGS- targeted DNAseq/ RNAseq 
assays that can detect NTRK rearrangements. 

 

Assay Description 
TruSight Tumor 170 (Illumina) Comprehensive NGS assay targeting DNA and 

RNA variants from the same FFPE sample, 
designed to cover 170 genes associated with 
common solid tumors, is an enrichment-based 
targeted panel that simultaneously analyzes 
DNA and RNA, covering a wide range of genes 
and variant types. NTRK1, NTRK2, NTRK3 
genes are included in the panel for the fusions. 

Oncomine Assays 
(ThermoFisher Scientific) 

Targeted, multi-biomarker assay that enables to 
target hotspots, SNVs, indels, CNVs, and gene 
fusions from DNA and RNA in a single 
workflow. 

FoundationOne®Heme (Foundation 
Medicine) 

A validated to detect all classes of genomic 
alterations in 405 cancer-related genes. In 
addition to DNA sequencing, 
FoundationOneHeme employs RNA 
sequencing across 265 genes to capture a 
broad range of gene fusions, common drivers 
of hematologic malignancies, and sarcomas. 

Caris Molecular intelligence Panel of 592 genes including fusion genes 
(ALK, BRAF, NTRK1, NTRK2, NTRK3, RET, 
ROS1, RSPO3) 

Omniseq Comprehensive It identifies somatic variants across 144 genes, 
including all of the genes that point to either an 
approved drug or clinical trial. 
The panel for RNA-seq (23 genes) includes 
NTRK1, NTRK2, NTRK3. 

Paradigm Cancer Diagnostic (PCDx)  Comprehensive profiling test that has been 
designed to analyze solid tumor alterations to 
match the best therapies and clinical trials 
based on the latest clinical evidence. It 
measures DNA mutations, copy number 
alterations, gene fusions, mRNA expression 
and splice variants (Isoforms). In addition, 
proteins are tested by IHC. 

HANDLE-LCP30 panel (AmoyDx) Multiplex and targeted deep sequencing of 
variants in 30 driver genes, including NTRK1-3 
fusions. The assay allows detection of SNVs, 
InDels, Fusions and CNVs.   

 



Supplementary Table 3: Interventional clinical trials currently recruiting patients to be treated with 
anti-TRK agents. Studies are ordered based on selectivity and tolerability of drug, and on the presence of 
solid clinical data already available for the compound. More selective and potent compounds with respect to 
NTRK inhibition are reported in bold, multi-kinase inhibitors that also target NTRK are identified by *. 
 
Clinicaltrial.g
ov Identifier 

Status Description Disease Drug 

NCT02576431 Recruiting Phase 2 Study to Test the 
Effect of the Drug Larotrectinib 
in Adults and Children With 
NTRK-fusion Positive Solid 
Tumours (NAVIGATE) 

• Several malignancies including 
thyroid neoplasms, sarcomas, 
colorectal cancer, non-small-
cell lung cancer, salivary gland 
tumours, solid biliary tumours, 
solid tumours in the primary 
central nervous system and 
others.  

Larotrectinib 

NCT02637687 
 

Recruiting Phase 1/2 Study to Test the 
Safety and Efficacy of the Drug 
Larotrectinib for the Treatment 
of Tumours With NTRK-fusion 
in Children (SCOUT) 

• Infantile fibrosarcoma, primary 
central nervous system 
tumours, extra-cranial solid 
tumours 
 

Larotrectinib 
 

NCT03213704 Recruiting  Phase 2 Pediatric MATCH trial 
that studies how well 
larotrectinib works in treating 
patients with solid tumours, 
non-Hodgkin lymphoma, or 
histiocytic disorders with NTRK 
fusions that have spread to 
other places in the body and 
have come back or do not 
respond to treatment 

Patients With Relapsed or 
Refractory Advanced Solid 
Tumors, Non-Hodgkin 
Lymphoma, or Histiocytic 
Disorders With NTRK Fusions 
(A Pediatric MATCH Treatment 
Trial) 

Larotrectinib  

NCT02650401 
 

Recruiting Phase 1/1b Study of RXDX-101 
in Children With Recurrent or 
Refractory Solid Tumours and 
Primary CNS Tumours, With or 
Without TRK, ROS1, or ALK 
Fusions 

• Solid Tumors; CNS Tumors; 
Neuroblastoma 
 

Entrectinib 
 

NCT02568267 
 

Recruiting Phase 2 Basket Study of 
Entrectinib (RXDX-101) for the 
Treatment of Patients With 
Solid Tumours Harbouring 
NTRK 1/2/3 (Trk A/B/C), ROS1, 
or ALK Gene Rearrangements 
(Fusions) (STARTRK-2) 

Breast Cancer; 
Cholangiocarcinoma; Colorectal 
Cancer; Head and Neck 
Neoplasms; Large-Cell 
Anaplastic Lymphoma; 
Melanoma; Neuroendocrine 
Tumors; Non-Small Cell Lung 
Cancer; Ovarian Cancer; 
Pancreatic Cancer; Papillary 
Thyroid Cancer; Primary Brain 
Tumors; Renal Cell Carcinoma; 
Sarcomas; Salivary Gland 
Cancers. 

Entrectinib 
 

NCT03215511 Recruiting  Phase 1/2 Study of LOXO-195 
in Patients With Previously 
Treated NTRK Fusion Cancers 

• Non-Small-Cell Lung cancer, 
Thyroid Neoplasms, Sarcoma 

• and 32 more 
 

BAY2731954 
(formerly 
known as 
LOXO-195) 

NCT03093116 
 

Recruiting Phase 1/2 Study of TPX-0005 
in Patients With Advanced 
Solid Tumours Harbouring 
ALK, ROS1, or NTRK1-3 
Rearrangements (TRIDENT-1) 

Locally advanced, or metastatic 
solid tumour (including primary 
CNS tumours) (Stage IV, 
American Joint Committee on 
Cancer) 

Oral 
repotrectinib 
(TPX-0005) 
 

NCT02587650 Recruiting  Phase 2 trial that studies how 
well capmatinib, ceritinib, 
regorafenib, or entrectinib work 

Patients With BRAF/NRAS 
Wild-Type Stage III-IV 
Melanoma 

Capmatinib*, 
Ceritinib*, 
Regorafenib*, 



 

in treating patients with 
BRAF/NRAS wild-type stage 
III-IV melanoma 
 

or Entrectinib  

NCT01639508 Recruiting Phase 2 study on Cabozantinib 
in Patients With RET Fusion-
Positive Advanced Non-Small 
Cell Lung Cancer and Those 
With Other Genotypes: ROS1 
or NTRK Fusions or Increased 
MET or AXL Activity 

• Non-Small Cell Lung Cancer 
 

Cabozantinib 
(XL184)* 
 

NCT02219711 
 

Recruiting  Phase 1/1b Study of MGCD516 
in Patients With Advanced 
Cancer 

Advanced Cancer 
 

MGCD516* 
 



Supplementary Figure 1: Diagram depicting the different approaches for the screening and 
detection of NTRK fusion genes. Ab: antibody; FISH: fluorescence in situ hybridization; IHC: 
immunohistochemistry; NGS: next generation sequencing; RT-PCR: reverse transcription polymerase 
chain reaction.  
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S u p p l e m e n t a r y F i g u r e 2 : 
Immunohistochemical analysis of 
colorectal adenocarcinomas 
tested with a Pan-TRK antibody. 
Representative micrographs of 
colorectal carcinomas subjected to 
IHC.  
A and B: Faint cytoplasmic staining 
fulfilling the criteria for the presence 
of NTRK expression: these cases will 
be considered positive and subjected 
to a next generation sequencing 
assay to confirm the presence of an 
NTRK rearrangement. C and D: lack 
of expression in an adenocarcinoma 
with an internal positive control 
provided by a strong expression in a 
peripheral nerve.  

A B 

C D 



Supplementary Figure 3: NTRK3 rearrangement in a secretory carcinoma of the breast. 
A: Invasive breast carcinoma showing a honeycomb growth pattern composed of microcystic 
glands, highly reminiscent of a secretory carcinoma (H&E). B: Fluorescence in situ 
hybridization performed using a dual colour probe; one probe targets a region proximal to the 
NTRK3 breakpoint region and the other targets sequences mapping to a region distal to the 
NTRK3 breakpoint region (ZytoLight SPEC NTRK3 Dual Colour break-apart probe). Split-
apart signals were detected in 85% of the cells (white arrows), confirming the presence of an 
NTRK3 rearrangement.  

A B 


