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Non-Small Cell Lung Cancer (NSCLC)

• Accounts for 80% of lung cancer

• Any type of epithelial lung cancer other than small cell lung 
carcinoma 

• 31,000 new cases each year in England and Wales

• 30,000 deaths in England and Wales in 2007

• Biologically aggressive - survival rate from diagnosis: 

25% >1 year, 7% >5 years

• Relatively insensitive to chemotherapy

• Small-molecule inhibitors of the Epidermal Growth Factor 
Receptor (EGFR) for the treatment of NSCLC were approved in 
2003



• Transmembrane tyrosine kinase receptor for members of EGF 
family ligands (EGF and TGFa)

Epidermal Growth Factor Receptor (EGFR)

• Activating mutations in EGFR result in constitutive activation of 

EGFR



~10% of patients have a rapid 

and often dramatic clinical 

response to the tyrosine kinase 

inhibitors (TKIs), gefitinib 

(Iressa) and erlotinib (Tarceva).

Patients with NSCLC can show a significant 

clinical  response to  TKIs 

Response is dependent on the mutational status of EGFR



EGFR mutation spectrum

Exon 19 deletions and p.Leu858Arg account for ~90% of patients 

with activating mutations

Sharma et al, 2007,  Nature Reviews Cancer



Testing Methodology: Scanning v Targeted

Gene mutation screening technologies
Advantages

•All mutations, including novel mutations may be detected

•Technology is available in many molecular genetics labs

Disadvantages

•Sensitivity tends to be lower than targeted methods

•Experienced operators needed

•Tends to be more labour intensive

Gene Mutation targeted technologies
Advantages

•Only mutations assayed for may be detected – therefore less tie consuming

•Sensitivity tends to be higher than screening technologies

Disadvantages

•Mutations not assayed may be missed

•Reagents may be more expensive



Aim of Study

• Different methodologies employed by labs

• Variation in reported sensitivity of methods employed

• CMGS Scientific Sub-Committee  - study to compare 

the sensitivity of different methods for the detection 

of acquired EGFR mutations

• Labs invited to participate in study at National meeting



15 labs agreed to participate in the study

Newcastle (New Gene)

Sheffield

Manchester

Birmingham

Oxford

Cambridge

King’s College Hospital

Royal Marsden

Barts

Royal Surrey County Hospital

Cancer Laboratory & Translational Oncology 

Research Centre, Portsmouth

Salisbury

Bristol

Cardiff

Exeter



Preparation of mutant samples

• EGFR p.Leu858Arg (exon 21)

− commercial cell line (H1975) from ATCC

− grown in RPMI media until confluent

− the number of cells in the flask was calculated

− mixed with 100% wild type (HeLa cell line) with same 

number of cells/ml to create mutant mixes

− DNA was extracted from cell pellet

• EGFR c.2236del15 (exon 19) 

− c.2236del15 DNA supplied by Cardiff laboratory

− quantified and mixed with HeLa cell line with the same 

concentration to give the required mutation level



16 blind samples sent to each lab  

• Mixes containing 0-15% mutant (wild type, 1, 2, 5, 7.5, 10, 15%)

• 8 samples for each mutation and questionnaire distributed to 

15 participating labs

⁻ Method used 

⁻ Mutation detected (would it be reported as positive)

⁻ Mutation description (if applicable)

⁻ Estimated level of mutation

⁻ Do you routinely report mutation load?

• Questionnaire:

• Duplicate samples were included for the 10% mutation 



Results – methodology

Results obtained for 11 labs

Pyrosequencing

Fragment size analysis

Sequencing

Real-time PCR

COLD-PCR & Pyroseq

COLD-PCR & Frag

QxS kit (Qiagen)

ARMS (In-house)CE-SSCA

p.Leu858Arg

Exon 19 deletion



Results - sensitivity (p.Leu858Arg)
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Results - sensitivity (Exon 19 deletion)
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Results – p.Leu858Arg quantification reproducibility

Samples 3 and 6 – 10% mutation



Results – Exon 19 del quantification reproducibility
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Fragment size analysis (Lab 9)

Samples 11 and 14 – 10% mutation

High sensitivity for this 15bp 

deletion may reflect preferential 

amplification of the smaller 

mutant allele 



Summary of findings

• Sequencing and Pyrosequencing are the most common methods used 

to identify the p.L858R mutation

• Sequencing and Fragment size analysis are the most common 

methods used to identify deletions in exon 19

• No individual assay demonstrated increased sensitivity compared to 

the others 

• Six different methodologies in use by the laboratories who 

participated in the study

• None of the labs who participated routinely reported mutation load

• Choice of method dependent on technologies already in use in 

the lab, cost and analysis time
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