
Pathology Probes for NSCLC



LUNG CANCER
Lung cancer is the most commonly diagnosed cancer as well as the leading cause of cancer death 
in males. Worldwide, lung cancer accounted for 1.82 million new cases and 1.58 million deaths in 
20121. 

Recent advances have been made in the diagnosis of lung cancer and the use of genomic 
technologies for the detection of the most common form, non-small cell lung cancer (NSCLC).
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ALK Breakapart
Transforming rearrangements of the ALK (anaplastic lymphoma receptor tyrosine kinase) gene 
at 2p23 have been recognised in a subset of human haematological and solid tissue 
malignancies1. 

In NSCLC approximately 5% of patients will harbour ALK rearrangements, the majority as a 
result of an inversion involving chromosome 2, inv(2)(p21p23), causing ALK to fuse with the 
EML4 (echinoderm microtubule-associated protein like 4) gene2,3. 
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EGFR Ampli�cation
Abnormally-elevated EGFR (epidermal growth factor receptor) kinase activity can lead to 
proliferative diseases such as NSCLC1. EGFR inhibitors demonstrate a positive response in 
approximately 10% of lung cancer patients2,3.

FISH has been shown to be useful for determining the ampli�cation status of EGFR in 
NSCLC. 

EML4 Breakapart
The protein encoded by the EML4 (Echinoderm microtubule associated protein like 4) gene at 
2p21 is involved in microtubule formation and stabilisation1.

A novel gene fusion of EML4 and ALK (anaplastic lymphoma receptor tyrosine kinase) has 
been identi�ed in patients with non-small cell lung cancer (NSCLC). The EML4-ALK fusion 
results from an inversion within chromosome 2p, inv(2)(p21p23), and is detected in 
approximately 5% of NSCLC cases2,3,4. 
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ROS1 Breakapart and  
ROS1 Plus Breakapart 
ROS1 (ROS proto-oncogene 1, receptor tyrosine kinase) rearrangements de�ne a molecular 
subset of NSCLC and are seen in approximately 2% of patients with NSCLC1. A number of 
partner genes have been identi�ed, including SLC34A2, CD74 and SDC42. It has been shown 
that these ROS1 fusions activate the pSTAT3, PI3K/AKT/mTOR and SHP-2 phosphatase 
pathways3,4.

ROS1 rearrangements with the GOPC (golgi associated PDZ and coiled-coil motif containing) 
gene fusion partner, caused by an interstitial deletion of a 240kb region of the 6q21 region, were 
originally reported in glioblastoma, but have now also been detected in NSCLC patient samples5-7. 

The ROS1 Breakapart probe covers the region proximal to ROS1 gene and the region distal 
to the GOPC gene.

The ROS1 Plus Breakapart probe covers the region distal to the ROS1 gene and also the 
region deleted in ROS1-GOPC fusion.

ROS1 Breakapart:
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RET Breakapart
The RET (ret proto-oncogene) gene at 10q11 encodes for a transmembrane tyrosine kinase 
receptor involved in the control of cell differentiation, cell proliferation, and cell survival1. 

Rearrangements involving the RET gene are recognised recurrent abnormalities seen in 1-2% 
of patients with lung adenocarcinomas, where it is seen fused with KIF5B2,3, and papillary 
thyroid carcinoma where it is seen fused to a number of different partner genes including: 
CCDC6, PRKAR1A and NCOA44,5. The features of the proteins encoded by all types of RET 
fusion gene are similar to those of ALK: coiled-coil domains in the N-terminal fusion partners 
cause the RET domains to dimerise, resulting in activation of RET tyrosine kinase in the 
absence of ligands3.
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FGFR1 Breakapart/Ampli�cation
The FGFR1 (�broblast growth factor receptor 1) gene, at 8p11, has been shown to be 
ampli�ed in approximately 9% of non-small-cell lung cancers (NSCLC)1. Ampli�cation of this 
gene has been associated with a poor prognosis in NSCLC2,3.
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You may also be interested in this selection of probes from our FISH portfolio
 Probe Name Chromosome Region Probe Type Control Probe No. Tests Cat. No.*

 1p36/1q25 & 19q13/19p13 1p36.32/19q13.33 Deletion 1q25.2/19p13.2 5 or 10  LPS 047

 C-MET (MET)  7q31.2  Ampli�cation  D7Z1  5 or 10  LPS 004

 HER2 (ERBB2)  17q12  Ampli�cation  D17Z1  5 or 10  LPS 001

 MDM2  12q15  Ampli�cation  D12Z1  5 or 10  LPS 016

 P16 (CDKN2A)  9p21.3  Deletion  D9Z3  5 or 10  LPS 036

 P53 (TP53)  17p13.1  Deletion  D17Z1  5 or 10  LPS 037

 RB1  13q14.2  Deletion  LAMP1  5 or 10  LPS 011

 SRD (CHD5)  1p36.31  Deletion  ZNF672 5 or 10  LPS 010

 TMPRSS2/ERG  21q22.2-q22.3/21q22.13-q22.2  Deletion/Breakapart  ERG  5 or 10  LPS 021

 TOP2A  17q21.2  Ampli�cation/Deletion  D17Z1  5 or 10  LPS 002

 ZNF217  20q13.2  Ampli�cation  DEFB128 5 or 10  LPS 005

* for 5 test kit add -S to catalogue number, e.g: LPS ###-S

View our complete Pathology & Haematopathology FISH ranges at www.cytocell.com.

The Cytocellfi Advantage
Choose Cytocell CE-IVD marked FISH probes for your pathology analysis: our cost-effective, quality-assured probes are 
backed with our unparalleled customer service � we are also on hand to offer advice and validation support, should you 
need it. 

Why Choose Cytocell Probes?
�  Excellent detection and accurate scoring: comprehensive coverage with bright signals, reducing the number of cells 

with signal drop out
� Con�dence in your results: excellent contrast with minimal background and speci�c high-intensity signals
� Optimised for use on FFPE specimens in conjunction with the Tissue Pretreatment Kit
� Easy to use: probes are pre-mixed, minimising errors and saving time
� Ready-to-use in �ve and ten test pack sizes: ensure optimal stock levels are kept with minimal wastage and re-validation

Tissue Pretreatment Kit
Introducing the �rst pretreatment kit capable of preparing slides for CISH and/or 
FISH analysis on formalin-�xed, paraf�n-embedded (FFPE) tissue.

Our ready-to-use Tissue Pretreatment Kit has been optimised to produce excellent 
visual results with our extensive Aquariusfi Pathology FISH range.

To further extend the utility of the kit we have also validated its use with other 
commercially available FISH** (�uorescent in situ hybridisation) probes.

**A list of manufacturers is available upon request.
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