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Methodologic Evaluation of EGFR Expre-
ssion in Colorectal Cancer
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Cheon, M.D.", Ryung -Ah Lee, M.D." Bo-Young Kang,
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Kim, M.D.'

Department of Surgery, College of Medicine, Konkuk University,
Chungju, Department of Surgery, ’Ewha Medical Research
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Purpose: The epidermal growth factor receptor (EGFR) is
a one of the transmembrane receptor proteins that play an
important role in initiating tumor cell signaling and growth
and is regarded as a promising target for cancer therapy.
The EGFR expression rate has been reported to vary
according to the detection method. The aims of this study
were to evaluate the EGFR expression rate of a colorectal
carcinoma by using immunohistochemical staining (IHC) and
semiquantitative reverse transcription-polymerase chain reac-
tion (RT-PCR) and to analyze the correlation between
these methods. Methods: EGFR expression was investi-
gated in tissue sections from 33 patients with a colorectal
adenocarcinoma by using IHC and semiquantitative RT-
PCR. IHC was performed with antibodies in a | :40
dilution and a | : 80 dilution. The results of the three de-
tection methods were compared with one another. Results:
The mean age of the patients was 61.9+12.2 years, and
the male-to-female ratio was 1.2 : |. The EGFR expression

rates were 93.9% (31/33) in IHC with a | : 40 dilution,
87.9% (29/33) in IHC with a | : 80 dilution, and 66.7%
(22/33) in RT-PCR. The result of IHC with a | : 40 dilution

significantly correlated with the result of IHC with a | : 80
dilution (Pearson correlation 0.684, P <0.01). There was no
correlation between semiquantitative RT-PCR and IHC
(I - 40 dilution, | : 80 dilution). Conclusions: The EGFR
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expression obtained by using IHC was consistent with
different antibody dilutions. The expression rate obtained
by using RT-PCR was significantly lower than that obtained
by using IHC, and there was no statistical correlation
between the expressions of EGFR obtained by using
RT-PCR and IHC. A standardization for EGFR detection
methods is needed to draw any conclusion concerning their
activity in colorectal cancer. | Korean Soc Coloproctol
2006;22:75-80
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rectal cancer
EGFR, M=%
o A EE S

e

f

e A, wh 2
Lo

,I:HOI:IF

M =

Epidermal growth factor receptor (EGFR)> M| Z 3™

& (transmembrane growth factor receptor)$l E] Z Al
g a4 48 (tyrosine kinase receptor family)2] 3}
UE 170-kd9] By et g2 S84 54
A= EGFR (erbB-1 or HER-1), erbB-2 (HER-2), erbB-3
(HER-3), erbB-4 (HER-4) 55 ¥33til, o] & EGFR
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Asta HgAdel Srkste] Heojrk o & idksla 7 Abst it
gd Wrleh Bo] low mEx] AEE £ Wz gd A e 10% =4 9% T=22o
Q FFe FE= Aow A Y 1S F A g TR A S qm FAZ 9
ol9} o] M Ry Hojo} HEE T3 H3lo xylene o 2 23] &y} &3l 100%, 93%, 80%
&S 7] w &0l EGFRLS ol F2 o Z3tal x| 79 °l degE A F FTHFE FFAAL TR
& F AE T EAA HAARE o] &3] % RS AAHJAAE o] &3t ANE=24E S5
ATEo] IFHAG " E3] HZol= EGFRY 4l (citrate buffer) (pH6.0)0l 1527+ X&) 3t & 3% ZAats}
T AG AAE westn 1 2ES ATz & FAE URIA Bitstase] 28-S AAAIA T Tris
o] A&& w1, EGFRE] FHo s FF AZdA  fFAo FAF F ANFAZ EGFRS ©| 835}
HAEE FE3IA GAEe TS FolstA A&3h= Ao A7 T REEAIZ ¥ ouis FE Ao g
32 %) 8 AH(targeted agent)S©] 7R E o] glomg>Ho0l A3ttt BiotinZt A3HE o] x}&}A) o] 2087 13] ¥k
EGFR @& & 34| 59| tbF3t & EGFR A|A 9] & A7 F GA] tris HTEHOZ FA3}IL strepavidinZ
]

=
AFst=d A A o 229 EGFR 23S peroxidaseﬂ ZAFE 90 2087 AHFE A} o=
2 A ¥ 3,3’-diaminobenzidine tetrachloride® W4 9l
1 Mayer’s hematoxylin®. 2 oz 943} th. EGFRel o
AZE37] Yol WY zZ st Sk &A= GFEIA(DAKO Corp., CA, USAE 1:
W, dAAEEE A A Y-S (RT-PCR), fluorescence in 403} 1 : 809 F 3 A vjFE AFEEIHTE GAEH &

situ hybridization (FISH), tissue microarray 5 T}k W gol=e o W] EeE ATt #HE3D ]‘9\9\—7’—,
ol Abg5 a3 gtk EGFRE HE L2 oo 7, FAHA(%) S BN A0+, 1+, 2+, 3H)F E7]T
3ol &) Aol wet o2 A vebd = vk 2 ATk G Lol dEgle]l A FETE 1+ o]l
< S ARgsiEEtE 23 AE BHY dE0H AEE Yo =Z FH

of wel theaFstH, Aol A= 20~100% 2 KLy Fe dA Y dF =Fdl A v-g #2A RT-PCR HH
I Qe WMoz sty Aol hg EyF o © & EGFR RNA9] &d& A8t 54 2ol A
2 AFSEH = Yot a8y, 94 349 3N B TRI Reagent (Molecular Research Center, Cincinnati,
Zo] A W7} _9_}\-137,]. ok o] 7)13Fo] W ghA}a OH, USA)E ©]&3}9 RNAE FZ3}1l, Promega’s

et g2 ME g2 AFES vlusty] oEga 23 Reverse Transcription System protocol (Promega Corp.,
= A= g x}o] 7} Qe 4 Ut webA, EGFRS Madison, WI, USA)ll w2} RNA & A} 9E-&-& A3
FgIxFo o]&dlHE A8 A7 2HES EUE 39tk 9dALE cDNA 3i, Tag DNA polymerase
EGFR®] 9&3} EGER A A|A| 2] ¢&Ao] tat &o (Promega Corp., Madison, WI, USA) 1.25 U, Z}7}2]

=2 A7) M E AAFCE E85= EGFR 28-S dNTP mixtures 0.2 mM, 1X buffere} ZFZA|7]8&
AA3E 7150l HQs A Ho|gta AgHELE cDNAY| ™3t primer (Forward 5°-GA GAGGAGAA

2 dFdAe o0& g4 59 dAak ﬂzﬂé A& CTGCCAGAA-3", Reverse 5-GTAGCAT TTATGGAG
gt Wz g8t A 7} vy #F 4 RT-PCRY & AHE- AGTG-3’; 454bp) 0.2IMS 22 20pl W& 48 A}
stod et & oA EGFRE] HHES 54 o} el &3t AANFTH WSS Al ATE 94°Col| A 373T
E WY Aol w2 ARE vl MEEe] A HEE-A1 7 % 94 COM 187 WA, 55°Col A 30% o}
A EAstA st g, 72°CAl A 187 g4 348 323 uhEsto]

Z 7] 3 72°Col A T A% wks-S X .
gas A WFSELS ethidium bromide’} H71H
2% agarose gelsoll A 7] &5 /\] s 3le] w7} Lher
Ao o g AANAL, SEAZ ujo P

O{N OIN e

=13 =5
o =]

20033 39 3E 20043 29 7HA] o]t AT St o
e BEH Aol hggo s Aehty & Wk A3t B-actin®] Fh= 7]%&2 st 1 kS
A 3AE T AE5H 0T F29] 339 S ggo = 3 st A EE S Ad x5t Aae} n
At < AA A EGFRO| thaF H o %2 5}8Fd A0 235} A T
H3} RT-PCRHS AH-8314] EGFRY] ¥4 o RE 4 EA= SPSS 11593 AM&3t o, 2 A5 Wi e

ML o JIN' a9
}11 o ru
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Table 1. Patients’ characteristics & EGFR expression rate
IHC 1 :40 IHC 1: 80 RT-PCR
Total
- -+ - + - +

N (%) 2 (6.1) 31 (93.9) 4 (12.1) 29 (87.9) 11 (33.3) 22 (66.7) 33
Male 1 17 2 16 3* 15% 18
Female 1 14 2 13 8* 7* 15
Mean age (yr) 43.5£9.2*%  63.1+11.5% 56.0+16.0 62.8+11.7 65.5+12.4 60.2+12.0 61.9+12.2
THC = immunohistochemistry; RT-PCR = reverse transcription-polymerase chain reaction; - = negative; + = positive. *P <0.05.

Fig. 1. Expression of EGFR by three detection methods. The each number in the first row represents patients’ number. The
filled spaces represent positive of the each detection method. The blank spaces represent negative. IHC = immunohistochemi-

stry; RT-PCR =

EGFR 238 2] x}o|+= Student t-test®} Chi-square test
£ AHEste] E493te] Pgkol 0.05 H ¥l A-5-E B
stz o = ou7} Jvkar st ar, 2 HAF 23
& X] A& Pearson correlation coefficient2 A}-&3}o] P
kel 0.01 HRRQl A5 FAH Fo4o] A= A
° 2 33ttt

e ot

RS H AHLS 61.9i12.2/ﬂ]‘ﬁ3’_ Hﬂl% 12:
12 F27h ‘E%Eh:‘r EGFR & &2 1:40 G40l A
93.9% (31/33), 1 : 80 Mol 4] 87.9% (29/33), RT-PCR
AN A 66.7% (22/33)9311:}(Tab1e 1). RT-PCR #HA} <
’d<tol| 4] EGFR RNA®] 4 FE+ ¥ 1.203£0.40
ojAutt WAZZF A A= dH Y zFo] 7}t gl
S}, RT-PCR HAMAA &40 +& A7 Bk
(2 d=1:27), FAA FANE A7} BTHS
o]=1: 047, P=0.026). 1 : 40 WX A3} stG Mo A &
ATt 2o Hi AES 4351924, FAT 319 Y
Hi A 63111542 FATe dFHo] =g

O

k)
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reverse transcription-polymerase chain reaction.

Table 2. Comparison of the results of EGFR expression
between immunohistochemistry 1 :40 and immunohisto-
chemistry 1 : 80

IHC 1:80
Total
- +
IHC 1 :40 - 2 (6.1%) 0 (0%) 2
+ 2 (6.1%) 29 (87.9%) 31
Total 4 29 33

IHC = immunohistochemistry; -
P <0.05.

= negative, + = positive.

(P=0.025), 1 : 80 ¥4 3} RT-PCR ZHAMIA = A3}
FAdT 7t %ﬁ A% Aol $ATHP=0.307, P=0.248)
(Table 1). O’ A5 HAF ol o2 EGFR ¢d
o B-= Fig. 13 20tk 1:40 G 42 29
29= 1:80 FAAME 540 RT- PCR @A}oﬂ
AMe Al 1140 GA A A 319 5 24
180 GAoA £40] e H(P<0.01)(Table 2),

= 1
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Table 3. Comparison of the results of EGFR expression
between immunohistochemistry and semiquantitative RT-PCR

Table 4. Pearson correlation coefficient of EGFR expression
rate among detection methods

RT-PCR
Total
- +

IHC 1:40 - 0 (0.0%) 2 (6.1%) 2
+ 11 (33.3%) 20 (60.6%) 31

P=0.302
IHC 1:80 - 1 (3.0%) 3 9.1%) 4
+ 10 (30.3%) 19 (57.6%) 29

P=0.706
Total 11 22 33

THC = immunohistochemistry; RT-PCR = reverse transcription-
polymerase chain reaction; - = negative; + = positive.

RT-PCR ZAAMIA = 1147} S-4 0] A THP=0.302)(Table
3).1:80 G4 Ay} 24191 44 F 347} RT-PCR ZHA}
off A FAdolAar, 1:80 A A FAF<l 294 F 10
a7} RT-PCR 7 A} A -4 ©] A tHP=0.706)(Table 3).
Zh AL I 7o) oS AT A3 140 94
7 1:80 @A toll SAITA &2 Fofg AdAA L
A © L (Pearson correlation coefficient 1=0.684, P<
0.01), W xZ 3} M3} RT-PCR AAL = -2
g A7 YA TH(Table 4).
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cetuximab-& W)=} ol A irinotecan®l] W
Aol gy NEAZ FALAL" &=

=
o M

o &= EGFRe| @&z} thkgk EGFR A A £
3 A7 RauEa gl e
54 E3xo FEste tEAd EAX
reeptin®| Y} tamoxifen 52 &3
o] X5l 3 vk P9} A
T

HL FASE AAPEH o]

IHC 1:40 IHC 1:80 RT-PCR
IHC 1 : 40 1 0.684* -0.180
IHC 1 : 80 0.684* 1 -0.066
RT-PCR -0.180 -0.066 1

IHC = immunohistochemistry; RT-PCR = reverse tran-
scription-polymerase chain reaction. *P<0.01.

ximab 52 EGFR A Ao thej X ¥53 23=
71tk lth. welA] EGFR 922 A5 didd]
AZAZ AMEStE o S SRS A b
A= #AE ZHA HAHE o} APH AU
glo Saltz 5% Wz s eg S 243 AT
ol A EGFRY] W& 3} cetuximabol th & wH$-o] A
o] AATEAL W3kt olof gk F7HA AUt

[¢]
i

ol 4] HercepTest2} o] WHS HPs A 2]
Al (modified HercepTest)= HIn 32 ©|, modified
HercepTestoll /] HER-2 @& &-o] =11, o & <lx}9}

ABdAol Atk BustPeh welbd, F7)d we
288t HE ol "asiga 33
EGFR®] &S A&3t7] g e 7 24
o AHEHE WAzHstgA 9= RT-PCR,
ELISA, FISH, Western 9% 5 o8 7}A|7} A&
Qa, A& oz whdsta okt o] W E-S DNA,
RNA, @i doji} &84 ¢ &4 &7 5 EGFR] th
&3 HAE AEFe A=,

Wgol the) Wl 74 A7
2}

Atk dl ojelgol i, 92l A&t v 7 A
A3 S Aste o =] o] AEy A Wy
o BF3t Basivn AAET
AdzAgstdae /Mg de] AHgE s HEd
Holal, EGFRO] & of -9} 317 EGFR & Al X 9]
XS A% = Ade Aol Aok 13, dAHol
U AHEE = A T/ ol A7t whE 2,
598 A5 7)Fo] AHHA LAThH Atkins 5
Az A3ty S ALE-3te] EGFR 2 S A&
o) AA e A W I B3 A)7rol] wiel EGFR 2HE
o] Zety& RustA, webA A- uA WY
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