
 
  
 

 

Detection of exon 21 EGFR mutations  
-Sequencing- 

AMPLI-EGFR seq exon  21          Cat. n. 2.011seq   
 
EGFR (epidermal growth factor receptor) is a membrane receptor tyrosine kinase belonging to the family of 
ErbB receptors. This receptor, once bound its specific ligand EGF (epidermal growth factor) and TGFα 
(transforming growth factor α), activates multiple signal transduction pathways that regulate various cellular 
processes: division, apoptosis, motility, adhesion. 
EGFR mutations are implicated in about 30% of all epithelial tumors. These mutations are located in exons 4 
(EX18-21) in the region of the ATP binding site of the tyrosine kinase domain. These mutations cause 
constitutive activation of the EGFR tyrosine portion, destabilizing its conformation self inhibitor, normally 
maintained in the absence of ligand, these activating mutations confer hypersensitivity to the inhibitors 
gefitinib and erlotinib tyrosine kinases. Several retrospective studies have shown that EGFR mutations are an 
independent predictor of response, overall survival (OS) and progression-free survival (PFS) in patients with 
metastatic non-small cell lung cancer (NSCLC) treated with gefitinib, the most of whom underwent prior 
chemotherapy. 
The method involves amplification of the gene regions of interest by polymerase chain reaction (PCR) with 
primers specific. The amplification products can be subjected to sequencing using the primers provided by 
the kit. 
 
 
Principle of method 
a) isolation of genomic DNA  
b) amplification;  
c) sequencing; 
Applicability: genomic DNA isolated and purified by whole 
blood, fresh or paraffin embedded tissues  
Number of tests : 24. 
 

Kit contains and storage  
 

AMPLIFICATION   
Mix PCR ex 21 -20°C 
H2O DNase/RNase-free -20°C 
Taq Polymerase (5U/µl) -20°C 
Sequencing Primer ex21 (100 pmoli/ µl) -20°C 

 
Stability: more than 18 months if properly stored. 
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EGFR Copy Number
The EGFR copy number was obtained in 63 (96%) of
the 66 patients. Of 63 patients, 26 patients (41%) had
increased EGFR copy number (!3.0 per cell).
Because there was only 1 patient with an EGFR
mutation, no correlation between the EGFR gene
copy number and EGFR mutation could be deli-
neated. There was 1 patient who had a high EGFR
copy number (!6.0 per cell) and died after 2.1
months from the date of diagnosis. The EGFR ampli-
fication did not significantly influence survival in
pancreatic adenocarcinoma patients (P ¼ .935).

KRAS Mutational Analysis
Thirty-two (49%) of the 65 pancreatic adenocarcino-
mas examined harbored a point mutation in the
KRAS gene. All KRAS mutations occurred at codon
12. The most frequently observed point mutation
was GGT-GAT in codon 12 (35G > A, 19 of 32, 59%),
followed by GGT-GTT at codon 12 (35G > T, 8 of 32
patients, 25%), GGT-CGT (34G > C, 9%, 3 of 26), and
GGT-TGT (34G > T, 1 of 26, 4%) in the order of fre-
quency (Fig. 2). There were no mutations in codon
13 and 1 mutation detected in codon 61. The pre-
sence of KRAS point mutations at codon 12 adversely
influenced median survival time (9.1 vs 13.4 months,
KRAS mutation (1) vs (#), P ¼ .030, Fig. 3).

DISCUSSION
In this study we found a very low incidence of EGFR
mutations in pancreatic adenocarcinoma patients.
In addition, the proportion of patients with an

increased copy number of EGFR (41%) was not as
high as in other solid tumor types. The presence of
EGFR mutation or increased gene copy number did
not significantly influence the survival of pancreatic
cancer patients. The amino acid substitution (C818Y
within exon 20), which is located within the tyrosine
kinase domain of EGFR, was found, which was differ-
ent from previously described in-frame deletions and
deletion mutations in NSCLC tissues.10,11

To the best of our knowledge the present study
represents the largest series to investigate EGFR
mutations and amplifications in pancreatic adeno-
carcinoma. The frequency of EGFR mutation (1.5%)
was very low when compared with those in lung
cancer (59%, n ¼ 66)23; colon cancer (12%,
n ¼ 33)24; squamous cell carcinoma of the head and
neck (7%, n ¼ 41)25; and cholangiocarcinoma (14%,
n ¼ 22).26 Lee et al.27 analyzed 537 tissues from 98
colon adenocarcinomas, 185 gastric adenocarcino-
mas, 93 breast ductal carcinomas, 73 hepatocellular
carcinomas, and 88 acute adulthood leukemia by
PCR-single strand conformation polymorphism
(SSCP) analysis and found only 1 silent mutation in
exon 18 in breast ductal carcinoma tissue and none
in the others. The EGFR mutational analysis on a
limited set of samples by a Japanese study group
showed no somatic mutations from exons 18 to 21
in 5 pancreatic cancer cell lines28 and a recent
report detected 2 (3.6%) EGFR mutations out of 55
patients, both of which were recurrent delE746-A750
mutations.29 These studies along with our data sug-
gest a very low incidence of EGFR mutation in pan-
creatic adenocarcinoma.

FIGURE 1. DNA sequencing analysis of EGFR gene from exons 18 to 21. Arrow indicates nucleotide change at each exon.
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