
Supplementary Methods 

Samples 

Fresh frozen surgically resected NSCLC tumour tissue was obtained from subjects who 

donated remnant tissue samples to The Prince Charles Hospital (TPCH) between 1992 and 

2009. The study was approved by the Human Research Ethics Committees at The Prince 

Charles Hospital (TPCH) and The University of Queensland. After surgical resection, the 

tissue was snap frozen and stored at -800C. Whenever possible matched blood samples from 

the subjects were collected. Serum was separated and stored at -200C until DNA was 

extracted, using the Nucleospin kit (Machery-Nagel, DÜREN, Germany). Pathological 

staging of the tumour was based on the 2002 TNM classification (6th Edition, UICC) and the 

histological classification and subtype was determined according to the 2004 World Health 

Organisation classification of malignant tumours.  

Dilution Assays 

Dilution studies were performed using American Tissue Cell Collection (Manassas, VA) lung 

cancer cell lines, H1650 and H1975 which harbour a DEL and L858R mutation respectively 

(20). H1650 and H1975 DNA was mixed with human female genomic DNA (Promega, 

Australia) (EGFR wild-type) in 50%, 10%, 5%, 2.5% and 0.5% dilutions and evaluated for 

DEL and L858R mutations by ME-PCR and HRM.  

 

Mutant-Enriched PCR assay 

We slightly modified the published PCR conditions to optimise conditions and reagents in 

our laboratory. All reactions were performed in triplicate on the PCR Express Thermal Cycler 

(Middlesex, United Kingdom). Primer sequences used for the detection of EGFR exon19 



deletions were: ATCCCAGAAGGTGAGAAAGATAAAATTC (forward primer, exon 19-

S1) and CCTGAGGTTCAGAGCCATGGA (reverse primer, exon 19–S1). Asano et al 

performed two rounds of PCR amplification on resected specimens, with the first round for 

17 cycles and the second round for 40 cycles (9). We achieved similar results using a single 

round of PCR amplification performed for 40 cycles (30 sec at 940C, 30 sec at 600C and 30 

sec at 720C), thereby reducing the chance of false positives. The reaction mixture contained 

10ng of DNA, 150µmol/L of deoxynucleotide triphosphate (dNTPs), 1x PCR buffer, 2.5pmol 

of each primer, and 0.3 units of HotStar Taq (Qiagen, Hilden, Germany) in a volume of 20µl. 

Five µl of the PCR product was digested using MseI (10 IU at 370C for 12 hours), which 

specifically digests the wild type TTAA sequence. The final product was analysed using 12% 

polyacrylamide gel electrophoresis (PAGE) where DEL mutations are represented by the 

presence of 88bp band and wild type allele represented by a 100bp band. 

To detect EGFR exon 21 L858R mutations Asano et al used the same PCR conditions except 

for different restriction enzymes and primers (9) CAGCCAGGAACGTACTGGTGA 

(forward primer, exon 21-S1), CGCAGCATGTCAAGATCACAGAT (forward primer, exon 

21-S2) and TCCCTGGTGTCAGGAAAATGCT (reverse primer, exon 21-AS1). The 

restriction enzyme MscI was used to digest (TGGCCA) sequence present in the wild type 

allele but not the L858R mutant allele. We optimised the methodology for our laboratory by 

increasing the first round of PCR amplification to 20 cycles, instead of 17 cycles, and 

decreasing the second round to 35 cycles, instead of 40 cycles. The second round of PCR 

amplification was performed using 5µl aliquot from the digest using a different forward 

primer (exon 21-S2) and 5µl of the second PCR product was digested with Sau96I (GGNCC) 

at 370C for 4 hours. For electrophoresis Asano et al used a 12% PAGE gel for analysis of 

PCR products; we were able to resolve the 99bp band representing the L858R mutation and 



130bp band representing undigested wild type amplicons using 4% agarose gel 

electrophoresis. 

 

 

High Resolution Melt Analysis 

High resolution melt methods and primers were adapted from published protocols (10), with 

all reactions performed in triplicate on the Rotor-Gene 6000™ (Qiagen, Hilden, Germany). 

Briefly, the primers for EGFR exon 19-forward are: GTGCATCGCTGGTAACATCCA and 

reverse: AAAGGTGGGCCTGAGGTTCA and for EGFR exon 21-forward: 

CCTCACAGCAGGGTCTTCTCTG and reverse: TGGCTGACCTAAAGCCACCTC. PCR 

was performed in a 10µl volume containing 30ng DNA, 200nM forward and reverse primers, 

2x HRM mix containing reaction buffer, heat-activated DNA polymerase, dNTPs, 6mM 

MgCl2 and EvaGreen™. Cycling conditions were: 1 cycle of 95°C for 10 minutes; 45 cycles 

of 95°C for 10 seconds, 65°C for 10 seconds, 72°C for 30 seconds and extension at 97°C for 

1 minute followed by HRM from 70°C to 95°C rising 0.2°C per second. HRM data were 

analysed using the Rotor-Gene 6000 Software (v1.7). Each experiment was run with an 

EGFR wild-type control (human female genomic DNA) a mutation positive control sample. 

Normalised and difference curves were used to interpret the HRM results.  Samples revealing 

skewed curves similar to the mutation positive controls were deemed to harbour mutations.  

 


