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Background: Although the gold standard method for research trials on epidermal growth factor receptor (EGFR)
mutations has been direct sequencing, this approach has the limitations of low sensitivity and of being
time-consuming. Peptide nucleic acid (PNA)-mediated polymerase chain reaction (PCR) clamping is known to be
a more sensitive detection tool. The aim of this study was to compare the detection rate of EGFR mutation and
EGFR-tyrosine kinase inhibitor (TKI) responsiveness according to EGFR mutation status using both methodologies,
Methods: Clinical specimens from 112 NSCLC patients were analyzed for EGFR mutations in exons 18, 19, 20,
and 21. All clinical data and tumor specimens were obtained from 3 university hospitals in Korea. After genomic
DNA was extracted from paraffin-embedded tissue specimens, both PNA-mediated PCR clamping and
direct-sequencing were performed. The results and clinical response to EGFR-TKIs were compared.

Results: Sequencing revealed a total of 35 (22.9%) mutations: 8 missense mutations in exon 21 and 26 deletion
mutations in exon 19. PNA-mediated PCR clamping showed the presence of genomic alterations in 45 (28.3%)
samples, including the 32 identified by sequencing plus 13 additional samples (6 in exon 19 and 7 in exon 21),
Conclusion: PNA-mediated PCR clamping is simple and rapid, as well as a more sensitive method for screening
of genomic alterations in FGFR gene compared to direct sequencing. This data suggests that PNA-mediated PCR
clamping should be implemented as a useful screening tool for detection of FGFR mutations in clinical setting.
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Table 1, Demographic characteristics of subjects

Characteristics No. (%)

Age, yr 62.2+10.1 (63, 39~86)
Sex

Male 53 (49.5%)

Female 54 (50.5%)
Smoking status

Never smoker 64 (61.0%)

Ex-smoker 13 (12.4%)

Current smoker 27 (25.7%)
Pathology

Adenocarcinoma 91 (85.0%)

Squamous cell carcinoma
Large cell carcinoma

15 (14.0%)
1 (0.9%)

SD: standard deviation,
*Average+SD (median, range),

Table 2, EGFR mutation detected by PNA-mediated Real-Time PCR Clamping and DNA direct sequencing

PNA-mediated RT PCR clamping (n=107)

DNA direct sequencing (n=107)

Mutant type
Exon19 del
Exon21 L858R or L861Q
Exon20 S768l or ins9
Exon20 2321_2322 ins6
Exon 20 2364 C >T, L788L
Exon 19 del+Exon 21 L858R/L861Q
Exon19 del+Exon 20 T790M
Indeterminate
Wild type

47 (43.9%) 38 (35.5%)
(55.3%) 23 (60.5%)
(34.0%) 12 (31.6%)
(2.1%) 1 (2.6%)
(0.0%) 1 (2.6%)
(0.0%) 1 (2.6%)
(2.1%) 0 (0.0%)
(6.4%) 0 (0.0%)

2 (1.9%) 5 (4.7%)
8 (54.2%) 64 (59.8%)

Values are presented as number (%),

EGFR: epidermal growth factor receptor; PNA: peptide nucleic acid; PCR: polymerase chain reaction,
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Table 3, Comparison of EGFR mutation results using PNA-mediated RT PCR Clamping and DNA direct sequencing

PNA-mediated PCR clamping DNA direct sequencing Total Kappa (p-value)
Concordant cases Mutant type Exon19 del 20 0.799 (<0.001)
(n=86, 80.4%) Exon21 L858R or L861Q 12 33 (30.8%)
57681 or Exon20 ins9 1
Wild type 53 53 (49.5%)
Discordant cases Mutant type Exon 19 del Wild 5
(n=21, 19.6%) Exon 19 del Indeterminate 1
Exon 21 L858R or L861Q  Wild 4
Exon 19 del+Exon 20 Exon 19 del 2
L858R/L861Q 14 (13.1%)
Exon 19 del+Exon 20 Indeterminate 1
L858R/L861Q
Exon19 del+T790M Exon 19 del 1
Wild type Wild Indeterminate 3
Wild Exon20 2321_2322 ins6 1
Wild Exon 20 2364 C>T, L788L 1 7 (6.5%)
Indeterminate Wild 2
Total 107

EGFR: epidermal growth factor receptor; PNA: peptide nucleic acid; PCR: polymerase chain reaction,
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Table 4, Clinical response according to EGFR mutation status

Clinical response to EGFR TKis

Total
CR PR SD PD
PNA-mediated RT PCR clamping (n=105)  Mutant 2 (4.3%) 22 (46.8%) 9 (40.4%) 4 (8.5%) 7 (44 8%)
Wild 0 (0.0%) 7 (12.1%) 0 (345%) 31 (634%) 58 (552%)
DNA direct sequencing (n=102) Mutant 2 (5.3%) 18 (47.4%) 2 (81.6%) 6 (15.8%) 8 (37.3%)
Wild 0 (0.0%) 11 (17.7%) 4 (38.7%) 29 (46.8%) 4 (62.7%)

Values are presented as number (%).
EGFR: epidermal growth factor receptor; PNA: peptide nucleic acid,
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