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Clinical Relevance of EGFR Mutations in Colorectal Cancer Patients

Bo-Young Oh, Ryung-Ah Lee, Soon-Sup Chung, Kwang Ho Kim

Department of Surgery, Ewha Womans University School of Medicine, Seoul, Korea

Objectives: The EGFR plays an important role in tumorigenesis and tumor progression of colorectal cancer, and
leads to the activation of intracellular signaling pathways. The use of anti-EGFR-targeted therapy has increased
for patients with colorectal cancer, but patients with EGFR mutations will be resistant to anti-EGFR-targeted
therapy. The identification of gene mutations is critical in cancer treatment; therefore, the aim of this study is
to investigate the incidences of EGFR mutations in colorectal cancer patients in Korea.

Methods: We reviewed 58 colorectal cancer patients who underwent operations between 2003 and 2006,
retrospectively. We analyzed their EGFR mutations in 4 loci by DNA sequencing. In addition, we analyzed the
correlation between the presence of EGFR mutation and patients’ clinicopathologic features.

Results: Of the 58 patients, 35 patients were male and 23 were female. Their mean age was 63.28+11.18 years.
Two patients (3.45%) were diagnosed as stage Tis, 7 patients (12.07%) had stage I, 24 patients (41.38%) had stage
I1, 20 patients (34.48%) had stage III, and 5 patients (8.62%) had stage IV. As a result of mutational analysis,
EGFR mutations on exon 20 were detected in 13 patients (22.41%, G—A transitions). EGFR mutations on exon
18, 19 and 21 were not detected. EGFR mutation increased in the earlier stage and the absence of lymph node
metastasis (P=0.028).

Condlusion: The incidence of EGFR mutation in Korean colorectal cancer patients is 22.41%. In addition, EGFR
mutation significantly increased in the earlier stage and the absence of lymph node metastasis. (Ewha Med J
2013;36(1):51-57)
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19 (codon 746~750), 20 (codon 787), 21 (codon 858)9]|
gt primer7} FEZ& I3 AHE-E ltH(Table 1). 10x
buffer (Roche, Mannheim, Germany) 2 L2} MgCl, 1.7
~2.5 mmol/L, Z} EGFR primer pair 0.3 «M (Roche,
Mannheim, Germany), 123 250 s/ mol/L2] deoxy-
nucleotide triphosphates®} 2.5 unit®] DNA polymerase
(Roche, Mannheim, Germany)”7} E3+8 €< 20 « Lo
4] 100 ng®] DNAZHE polymerase chain reaction
(PCR)Z ©]&3l% EGFR exong FE3IFTh $HFS
94°Cof| A 587F HAJA]7] 2L o]0 A 94°C, 57°C, 72°Co]|
A Z+z 182 3037715 «3A7] F, npr|gre 2 72°C
AA 1023+ A& shs Hge AR 2e PCR A=
2 QIAgen gel extraction kit (Qiagen, Hilden, Germany)
£ 0] 83} 2% agarose gelZ2HE] AA|5}H 2 DNA
sequencingS 9|3l template2 A3}t Sequencing
2 AAF ZF PCR A& 20 ngS BigDye Terminator
v3.1 (Applied Biosystem, Foster City, CA) 8 L&} PCR
primer 0.1 xmol/Lo] Z3+H 20 L9 sequencing HH-S-
{904 ABI PRISM 3100 DNA Analyzer (Applied
Biosystem, Foster City, CA)E ©]-&3}9] 96°Coll A 10%,
50°Co| A 5%, 60°Co|A] 457t 25F 7| & £3A 7o =
A A3t H o] El = sequence variationS H| 3}
7] #13)l Sequencer 3.1.1 software (Applied Biosystems,
Foster City, CA)—E— ol 4s5te] BAsrTh
w3 ons|2 S vgo g 7 B 4,
SO AR 0 HEATE ZAT A4 B4
we) 917, W), BIE W Pny Ho| 48 5o £
% yelasty E42 welatdw, old e 54 mu-
tation oJ¥-oto] Ao A A FAsHETH
SRE9 oA 2 %3 mE]?ﬂ-?G E A3} mutation
oJBolo] AL Person’s x° test @ Fisher's exact

F3) B4t

test@} Linear by linear association<

Table 1. Primers used for amplification and sequencing of EGFR
genes

Amplified fragment Primer sequence

Exon 18 F*. 5'-TCCAAATGAGCTGGCAAGTG
R': 5'-TCCCAAACACTCAGTGAAACAAA
Exon 19 F: 5'-ATGTGGCACCATCTCACAATTGCC
R: 5'-CCACACAGCAAAGCAGAAACTCAC
Exon 20 F: 5'-CATTCATGCGTCTTCACCTG
R: 5'-CATATCCCCATGGCAAACTC
Exon 21 F: 5'-GCTCAGAGCCTGGCATGAA
R: 5'-CATCCTCCCCTGCATGTGT

*F, forward; 'R, reverse.
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Table 2. Patient’s clinicopathologic features

Variable Number (%)

Total 58
Gender

Male 35 (60.34)

Female 23 (39.66)
Mean age (year) 63.28+11.18
CEA (ng/mL)

<5 41 (70.69)

>5 17 (29.31)
CA19-9 (U/mL)

<27 51 (87.93)

>27 7 (12.07)
Location

Colon 37 (63.79)

Rectum 21 (36.21)
Differentiation

Well 8 (13.79)

Moderate 45 (77.59)

Poor 5 (8.62)
LN* metastasis

Absent 33 (56.90)

Present 25 (43.10)
Stage

Tis' 2 (3.45)

| 7 (12.07)

Il 24 (41.38)

I 20 (34.48)

\% 5 (8.62)

*LN, lymph node; Tis, tumor in situ.
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(Table 2).
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Fig. 1. Sequencing results for EGFR mutation. Partial nucleotide
sequences of the wild and mutant in exon 20 of the EGFR gene.
(A) Forward; transition of G to A (arrow) leading to substitute
methionine for isoleucine (B) Reverse; transition of C to T
(arrow).
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Table 3. Relationship between EGFR mutation and the clinicopathologic features

Variable Number EGFR* mutation (%) P value
Age (year)
<60 19 5 (26.32) 0.74
260 39 8 (20.51)
Gender
Male 35 10 (28.57) 0.21
Female 23 3 (13.04)
CEA (ng/mL)
5< 41 9 (21.95) 1
>5 17 4 (23.53)
CA19-9 (U/mL)
27< 51 12 (23.53) 1
>27 7 1 (14.29)
Stage
Tist~Il 33 11 (33.33) 0.028
1~V 25 2 (8.00)
Location
Colon 37 9 (24.32) 0.751
Rectum 21 4 (19.05)
Differentiation
Well 8 0 (0) 0.267
Moderate 45 12 (26.67)
Poor 1 (20.00)
LN metastasis
Absent 33 11 (33.33) 0.028
Present 25 2 (8.00)

*EGFR, epithelial growth factor receptor; Tis, tumor in situ; TLN, lymph node.
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Fig. 2. Overall survival and disease-free survival according to EGFR status. (A) There was no significant difference between EGFR-wild
group and EGFR-mutated group on overall survival (P=0.8118). (B) EGFR mutational status was not associated with any significant
influence on disease-free survival (P=0.8388).
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(P=0.028).

7l YR Mol f70) et BAES T
oz BRI, Y Mo} gl 2L 259
(43.100%), Ho]7} 9 TL 331(56.90%)0] AT o] =
o 4] EGFR mutation®] 24" 9= Z+zF 2993} 11
wolsick ol A% 94X AZW Hol7t g Aol
EGFR mutationo] #9|3tA 57t5= 235 EHoh
(P=0.028).

s}xgk o] 9lo] Aol @, CEA 2 CAI9-9, 1
HO| 94|, £3t%= 59 543 EGFR mutation A
oArsle] dBHe feldt ATE Molx Y
(Table 3).

4 @A=2 EGFR mutation o F-¢f wat F F©
2 BEsto] 2+ 79 ME7]7Hoverall survival) 2
A Z 7] 7H(disease-free survival)S JLolo] AIE
A35l4Gtt. EGFR mutationo] WAYSH 3= 139
(22.41%) 0.2 0|59 HF AE7|7HE 57.85+5.4971 Y
o] HF FHAYE7|THZ 56.00+6.4770 Lol ATt
EGFR mutation®] A8} %] oF2 w9 &A= F 457
(7759%) 0.2 o] 59 Ho &7t FHAYE7|E
o 747} 56.66+2.797] U3t 54.83:3247 Lo| g} =
29| RE7|703 RHYE7|72 v me AT} EGFR
mutation o] %ol wel §olgk Ao g wolx gkkeh
(Fig. 2).
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