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[ Abstract ] Background and objective Epidermal growth factor receptor (EGFR) gene mutation in lung cancer is
a reliable predictor of the efficacy of tyrosine kinase inhibitors, so detection of gene mutation has very important clinical signifi-
cance. The aim of this study is to optimize conditions for restriction enzyme-based mutant enriched detection of EGFR muta-
tion in lung cancer specimens. Methods EGFR somatic mutations identified in DNA specimens from 251 lung adenocarcino-
mas with modified mutant enriched method and direct sequencing were compared. The sensitivity of the modified method was
determined by serial dilution of mutant-carrying lung cancer cells in wild-type cells. Results 46 deletion mutations in exon 19
and 26 point mutations in exon 21 were found by sequencing, while modified method identified another 78 deletions in exon
19 and 57 substitutions in exon 21 with a mutation rate of 53.8%. Sensitivity of this modified method was 0.5% (mutant/wild

type) in serial diluted cells. Conclusion The modified restriction enzyme-based method is convenient for clinical EGFR muta-

tion screening in non-small cell lung cancer for its simpleness, cost-saving and high sensitivity.
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Tab 1 Comparison of modified restriction enzyme-based detection and direct sequencing for EGFR mutation

Enzyme-based enriched method

Direct sequencing method

Enriched(+) and Sequencing(-)  Enriched(-) and Sequencing(+)

Exon 19 78 (31.1%) 46 (18.3%)
Exon 21 57 (22.7%) 26 (10.4%)
Total 135 (53.8%) 72 (28.7%)

32 0
31 0
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Fig 1 Enzyme-based enriched method
(Black line represent wild EGFR gene
segment, red line represent mutant EGFR
gene segment). A: exon 19; B: exon 21.
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Fig 2 Sensativity measurement of modified
restriction enzyme-based enriched method. A:
Exon 19; B: Exon 21.
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Tab 2 Comparison of the detection methods of EGFR gene mutations

Method Sensibility Special instrument Price Shortage
Low sensibility,
Direct sequencing 25% Sequenator High .
long detection cycle
: . Strict experimental conditions,
TagMan PCR 10% Real-time PCR High .
cost expensive
DHPLC 1% High-performance liquid chromatograph High Special instrument
Low sensibility,
SSCP 10% None Low L
difficult temperature control
. . Speicial probe,
PNA-LNA 1% Real-time PCR Higher .
cost expensive
. . Probe hybridation,
Loop-hybrid 7.5% None Higher .
complicate
Cost expensive,
ARMS 1% Real-time PCR Highest . . .
strict experiment condition
Enzyme-based enriched method 0.5% None Low
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