
RNA-based sequencing is considered the gold standard 
for identifying an actionable NRG1 gene fusion
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Genomic Testing 
Method

RNA-based NGS
(RNA-based next- 
generation sequencing)

DNA-based NGS
(DNA-based next- 
generation sequencing)

RT-PCR
(Reverse-transcriptase  
polymerase chain reaction)

FISH
(Fluorescence in-situ
 hybridization)

Sensitivity/Specificity  
for known NRG1 gene 
fusions

High/High*

Moderate/High*

High/High**

High/High**

Detection of 
novel NRG1 
fusions

Yes

Limited

No

No

Identification  
of NRG1 fusion 
partner

Yes

Yes

Limited

No

Detection of RNA 
transcription

Yes

No

Limited

No

RNA vs. DNA-based Sequencing

In tumors with an NRG1 gene fusions, it is the NRG1 fusion 
protein that can over-activate HER3 signaling and lead to 
tumor growth and survival. To make a protein, cells must 
first convert and shorten the information in DNA to RNA.
 
Looking at a cell’s RNA instead of its DNA can help 
describe which proteins are actively being made as  
well as overcome read-length limitations seen with  
DNA sequencing, resulting in a higher sensitivity for 
detecting gene fusions.

RT-PCR & FISH

RT-PCR and FISH use tools that are made to match exact 
genomic changes that are already known. However, the 
changes in an NRG1 gene fusions are specific to each 
individual tumor. Both the partner gene as well as the 
exact pieces of the NRG1 gene and its partner gene that 
have been combined can be different for each tumor. 

If a tumor has a novel NRG1 fusion that has not been 
previously reported in another patient, it may not be 
found using RT-PCR or FISH. RNA and DNA sequencing 
methods are able to detect and identify NRG1 gene 

fusions without any prior knowledge about the fusion.Due to the extremely high sensitivity of RNA-based NGS, test results 
should be reviewed by a trained professional to avoid a false positive.  
In addition, a high-quality test sample is important to maintain high 
sensitivity and avoid a false negative reading.

Dependent on the quality and accuracy of the probes and primers  
used in the assay

*

**
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Sensitivity 
for known NRG1 gene fusions

Detection of Novel 
NRG1 Fusions

Identification of  
NRG1 Fusion Partner

RNA-based sequencing

DNA-based sequencing

RT-PCR (Reverse 
transcriptase-PCR)

FISH

Next Generation 
Sequencing (NGS)

Detection of RNA 
Transcription

Specificity 
for known NRG1 gene fusions

The ability of a test to correctly identify those 
with an NRG1 gene fusion (true positive). 

The exact pieces of the NRG1 gene and its partner gene that have been combined in  
an NRG1 gene fusion can be different for each tumor. 

If a tumor has a novel NRG1 fusion that has not been previously reported in another patient,  
it may be missed when using testing methods like RT-PCR or FISH.

Multiple different partner genes have been identified for NRG1 gene fusions.  
Research is still ongoing to determine the clinical importance of the fusion partner.

Identifying the fusion partner helps researchers and may help guide treatment  
decisions for patients in the future.

RNA-based sequencing reveals the RNA transcripts that arise from DNA and is one step closer to 
revealing if fusion proteins are actively being made by a cell using the information in its DNA. It also 
allows for identification of a gene fusion without first knowing exactly what the fusion partner is, or  
what pieces of each gene were combined.

DNA-based sequencing reveals the information contained in a cell’s genes. It allows for identification of a 
gene fusion without first knowing exactly what the fusion partner is, or what pieces of each gene were 
combined.

RT-PCR uses short snippets of DNA or RNA called “primers” to find pre-defined sections of DNA or RNA. 

FISH uses fluorescent probes on tumor cells to bind to pre-defined DNA or RNA targets. Viewing the 
sample under a microscope can identify the presence of the target and where it is localized.

Also referred to as “massively parallel” or “deep sequencing”, NGS describes a category of technologies 
that has made sequencing fast enough to be useful clinically. There are two main kinds of NGS tests: 

When a cell “expresses” a gene, it puts the information in its DNA into action. The exact pieces of genes 
that are combined in a gene fusion may be different for each tumor, and it is possible that some fusions do 
not contain the pieces of information needed for a cell to express them. These kinds of gene fusions are 
less likely to be primary drivers of a tumor.

Transcription of DNA to RNA is the first step in expressing a gene and translating it into a protein.  
A test that can detect the successful transcription to RNA can provide greater confidence in the 
presence of a functional NRG1 gene fusion.

The ability of a test to correctly identify those 
without an NRG1 gene fusion (true negative).

It is preferable for a test to have both high sensitivity  
and high specificity:

• A test with high sensitivity but low specificity is more 
likely to give a false positive reading.

• A test with low sensitivity but high specificity is more 
likely to give a false negative reading.

• Targeted Panels focus on pre-identified parts of DNA or RNA that are known to be of interest.

• Whole Genome or Whole Transcriptome sequencing looks at the entire DNA or RNA sequence.
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