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Cell Proliferation Status, p53 Protein and Epidermal Growth Factor
Receptor(EGFR) Expression-Correlation with Early
Recurrence in Colorectal Adenocarcinoma

Eunn Sook Lee, M.D., Jeong Won Bae, M.D. and Cheung Woung Whang, M.D.

Department of Surgery, Korea University, College of Medicine

Due to increasing incidence of colorectal carcinoma in Korea, this condition becomes a bur-
den to practitioner on their daily work and at same time it became a one of major challenging
subject in medical reserach field in Korea. However survival rate of the disease has not im-
proved since 1950 and there are nothing much offer for this patient othert than operation with
few exception such as chemotherapy.

To improve survival rate of colorectal cancer, many researches have been focus on
histopathologic feature and molecular biology recently. Histopathologic staging of the resected
tumor is the most importnat prognostic factor up to now. But it iz not enough to be used with
full confidence in clinical practice. That is why other prognostic factors have been intensively
searched and few them are tumor DNA content, p53 protein and epidermal growth factor re-
ceptor (EGFR) which are products of molecular biology.

But there are no many researches on clinical efficay of these new prognostic factors. We car-
ried out this study to see if DNA content, p53 protein and EGFR expression were independent
prognostic factors in colorectal carcinoma.

To analyse DN A content of cancer, flow cytometry was used. The p53 protein and EGFR ex-
pression were identifiey by immunohistochemical staining usuing monoclonal and polyclonal
antibody. The materials subjected for this study were 56 paraffin-embedded colorectal carcino-
ma, which were collected from January of 1989 to December of 1990 at department surgery of
Korea University Hospital. These patients, who were able to be followed at least 2 years after
operation, were elected for this study. Of 56 cases, 1] (55.4% ) showed DNA aneuploidy, 27(48.2%)
and 30(53.6% ) showed positive expression of p53 protein and EGFR.

Recurrent and advanced :stage tumors were more likely to demonstrate DNA aneuploidy,
however these difference ‘lid not reach statistical significance. Positive expression of p53 did
not correlate any other clinical and pathologic parameters. Positive expression of EGFR statis-
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tically correlate with recurrency in stage B.

These data suggest that tumor DNA content and EGFR expressions are important prognos-
tic and adjuvant therapeutic indicator in patients with stage B colorectal carcinoma patients.

Key Words: p53 protoin, EGFR, DN A content
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7Hedhe sl 5648 dFdiate g st}

2) % o

B2E ghapE ofolo| oz 304 ojgh, 304 o] Abel 4
604 oigk, 604 o]412] AFe® ERildn AE ¥
Stedel = WHO &5rdiel 7123™ si3is},
Su-giqh, HEsehFe 2 Eastdch Fok2 934
abe} S-F@A 9 alabgbdad U A giastre 2, S
wd "% CEAdlel 5.0ng/dl ¢)4¢#3 5.0ng/
dl wjgkelFe® Fiebdet. Newland5 '¢] Du-
kes¥ =71 ¥-FHd 7lasle] 9 W2 ERdel o
e} Fake]l FHehdlel fAE e =7 A, e A
=& 3 #eley slad Aoz} & 9= W2 B
53 Aozt lE v W7 C, 1o FEFAE
Foke] Ayo) el My 7 Helr) 9ld e o
7l D= FFetgch = 19929 124742 3] 34}
T du gk AHgs) AdbEE] g2 A2 gl
o},

(1) FHZ &FY: slebsl Lof=2E 50em 7
2 e 13100 mm g3t 95 4 mle histo-
clear(National Diagnostics, Somerville, NJ)&
W2 103 w=#edc}. histoclear® uwlaluia
HE &A1& ofA] Agae] ¥a 100% AskE Iml
= W3 &S F 10E7 whREedc), A7) 23S o
Al ghH wbsE Fel 95%, T0% olgh-&ol4 zhz} 20
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Fig. 1. Diploid histogram.

b, 50% oARtEeld 12417 A3E Q458
(phosphate buffer solution)=l4 12]7H4 23 w4t
+AFch 2 F 05% H4 2mlE Yo £5 ol
37Cel o 3083 ez qhiaAzlgE dieds 18
74 233A #Eck 1,500 rpmel] 1082F 943 HEhe
alabgahgel 2 1087 33] 4o citrate buff-
er 100 gl E 714+, trypsin 900 gl Yo 37°C &
el 1023F ubE-AlH @A E AAHE, RNA
e A TS0 plE Wl 94 3T°C FwkelM 10834
ubi-A1# RNAE A Ashgct. ob-gol 35 micronsg
vplEate 2 omgtF propidium iodide&<) 750
pld 7PEta 893 Alckale 4°C d3ad4 108
b kg AlZlE M| E£4547](FACScan, Beckton
Dickinson, USA)E 20000712 M=§ ¥4l o
Z CellFIT software program£ <]8&ls] DNA
vl5 4 (ploidy), DNA Index(DI), S-phaseil2 +
i DI7F Logl AF-5 olvls4d(diploid), 1.0<] <}
d H$E welr4(aneuploid)® 3 2sl ¢t (Fig.
1, 2).

(2) HY==3a AHAYY: zejd Zof =& 6
m 72 HH FAE 9hEe] ¥ FHLE hematox-
ylin-eosin g 44 o FGHEE fHalsigdr o
g A#EE  labelled streptavidin biotin kit
(DAKO LSAB Kit, Peroxidase System 40,
K680, DAKO Corp.)}& AHi-gle] wojz2set 4
+ Al¥Egc). psidy AAgEls el Qg o
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Fig. 2. Aneuploid histogram.
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Fig. 4. Nei.fatwe nuclear staining with anti-p53 protein antibody( = 400).
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o4 alaler zhzt 3% AEe & S/
Al g Wely sl g4e] S48 oA 27
208-7F #HelFE 0.05

uf o HzA)e gl .4!1: Zale|Tof] 2zka)
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Fig. 6. Negative cytoplasmic and membrane staining with anti-EGFR antibody( = 400)
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% Ab¥Ed(saponin) s 30537 whga)z) g,
0.05M Tris/HCL buffer(pH 7.6)2 3% | %& <
ch. 2l 8l o)z} gale) w|Seld AGE o4 4]7]7)
st &8 &70e &4 F4 Jaddon 2087
HMz] £ 0.5M Tris/HCL buffer® 4 2s}zic}, &l
A5 7heba 4°Celld 12413F vbg 413 F 33
A Hshlch. Biotingt A¢R o|algAE slstx 30
Ak vbE Al gk A F streptavidin-horsera-
dish peroxidased 7}sla 108-7F vb2 23] F 2
#] 4 3% o-& DAB(3-3'-diaminobenzidine 4HCI,
Sigma)® A E e ous gra] wa
4121 oh-%F hematoxyline 8 o=« 985, o kgt
xylenes 2 #e|§t & glycerol(Code No. C563,
DAKO Corp.)2 #9% # Feg#v|7de g s
Ach FHNZEo R a4 qlal &) 44 0.05M
Tris/HCL buffer® ZZ )3l #x& a}izec),
EGFRYYE Alx g+ Ma)F =)k x, <3 44
& 7HE Aol 4 143 wE-4)7)= 3 slels p53
ol G FAT AL AH dditd B slg
c}.

(3) € diZo Fa oy wHez2ssa wyle
= dAd =AR¥E Fetle]gde 2 Patabe], p53
RH 2 HEde 42 edE Hall JE7] glowd o
de2(Fig. 3), glaw 402 gastedch(Fig. 4),
EGFR= A4 wiatiginte) Mzob o) graes b
"oz, Ay oiPete] da449 Yool wwsd
e HAH G442 2d F4= }4(Fig.
5), dlEstAG b A SAMeR  fiAslen
(Fig. 6).

(4) BA 2H&:. =& 54 733 SAS program
& o] &8tdct DNA w94, p53dtel =) EGFRer
& fake] o), AE F3le, wivle 93], S
T €% CEAgh 97 9 2dw apgZst aixbs}a)
W el whe}l zhal wlm E4dsbr]) glsbed Chi-
square {AHE Al#lsle] pgle] 0.050]wtada) 2le) g
T He® gAsddc), o4 38L Canonical
correlation analysis % LISREL estimates® @]
B3l 2p Wk ApgA 9 oess sy
=

e 2t
1) YabH 9 ZEery 2y

st 56+1F velMREyE 304 vlube 3., 30
4 elukell 4 604 vimke 34el G0 o]t |94q]
of. =A% AWM= ek 3o, T3l
4d¢l], v]tsisl 9ol djiie] Fis)elo|2dch )3
e f5oakgl 154, Balchal |o, H2 bt
4o, S-ZAAe} 8+ 22| =gl 2B}, Fa A
493 CEA3te] 5.0ng/dl ejae 314, 5.0 ng/dl
wlukel #$-= 259 gc). wlr) BEExe W) B 24
(35.7%), 7] C 28+(50%) % =~ D= 7«(125
%)Ech W7 DE AlSE 49443 230 Aube 284
(57.1% )4 slsded, Wz] B 2143 104(47.6%)
A, W7l C 28«05 18(64.3% )50 4] =utatoic]
(Table 1).

2) gy o =3 4H3 RHEEH

F 5693 wlulade 31+(55.4%), ojuje 25
ol (44.6% )5 2=, Wy DNA index(DI)= 1.38+

Table 1. Clinicopathological characteristics

n=>56
No. of cases

Age below 30 3

30~60 H

over 6l 19

Histologic well 3

grade moderate 44

poor 9

Site right colon 15
transverse colon

left colon 4

sigmoid colon B

rectum 28

CEA =5.0 ]|

<50 25

Stage A 0

B 21

C 28

D 7
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-ele4 5 20 RAYA DNA M
¥ 2o AeSs A

0.444c}H(Table 2). #2}2] vjo]s o8 DNA sli+4
2 304 viukEo] 3elof EFEe] b E Je|ET H|
@7} st o, 604 o4 2245 1594 (68.2% )
4], 304 o4 604 vluF 3lelE 154 (48.4% )04
dlefjepd o2 veo)r} wadeld BlesAde] kot
A4 Feol4de glgicdk(Table 3). 2% 3] Rz
He aREel 3de 25 elujpydelglod, 18
ataa} AyEaigkatel A wlesAde] 2pA]Ehe 8]EE
zbzh 59.1% 2% 55.7% % Ao} gigict(Table 4). &
ok2] §)ajel wie} S-AA 9 AA<F R el 43
abF o pipe] wlwald S-AA W st 369
F 2240(61.1%), JF=1A diAdshE 20403 9<(45%)
el 4] ule]dE welet FAHez Fo¥ alel:
@4l Table 5).

T3 8% CEA#e] u& 73 ®=lue T2 ¥
el 4= CEAZte] 5.0 ng/dl |44 31«4% 204
(64.5% )04, 5.0 ng/dl =lutel 25«5 114(44% )=
A dufjpAE ve CEAZle] ¥& Folld ey

Table 2. DNA ploidy, DI, p53 protein and EGFR
n=>5s6

No. of cases(%)

DNA Aneuploid 31(55.4)
Ploidy Diploid 25(44.6)
DNA index(DI) (mean+5D) 1.38+0.44
p53 Positive 27(48.2)
Protein Negative 29(51.8)
EGFR Positive 30(55.4)
Negative 26(44.6)

p53

{lﬂlﬁ gﬂlﬁli*’ﬂ?ﬂ*tﬁ} 44 et

o] apA s o] Ested F¥ Aol sidd
(Table 6). ®7¥ vl&eflsj= H7] B 214F 94
(42.9%), 7] C 28<F 174(60.7%), 271 D 7+
F 5e0(T1.4%)0 4 vl ez W7t JETF b
ool AAlshe vlde Adevd FAA fejHde
wzicHTable 7). 24 A 2843 17-9(60.7%),
et =] g2 T 21415 99(42.9% )=~ wldj44E
B spdgel A wielpgde] kot EAA F24
<+ glgdch 7 WPRE AT AEex ge EE

Table 4. Correlation of histologic grade with polidy,

p53 protein and EGFR n=56(%)
Well Moderate Poor
Aneuploid 000} 26(59.1) 5(55.5)
Diploid 3(100) 18(40.9) 4(44.5)
p53(+) 2(66.7) 20(45.5) 5(55.5)
p53i—) 1(33.3) 24(54.5) 4(44.5)
EGFRI(+) 1(33.3) 26(59.1) 3(33.3)
EGFR(—) 2(66.7) 18(40.9) 6(66.7)

Table 5. Correlation of tumor site with ploidy, p53

protein and EGFR n=56(%)
Recto-sigmoid Other site
Aneuploid 22(61.1) 9(45)
Diploid 14(38.9) 11(55)
p53(+) 11(30.6) 12(60)
p53(—) 25(60.4) Bi(40)
EGFRI(+) 19(52.7) 11(55)
EGFRI(-) 17(47.3) 9(45)

Table 3. Correlation of age with polidy, p53 protein

Table 6. Correlation of CEA with ploidy, p53 protein

and EGFR and EGFR n=56(%)
Age<30 30=<Age<60 Age=60 CEA>50 CEA<50
Aneuploid 1(33.3) 15(48.4) 15(68.2) Aneuploid 20(64.5) 11(44)
Diploid 2(66.7) 16(51.6) 7(31.8) Diploid 11(355) 14(56)
p53(+) 1(33.3) 15(48.4) 11(50) p53(+) 16i(51.6) 11(44)
p53(—) 2(66.7) 16(51.6) 11(50) p53(—) 15(48.4) 14(56)
EGFRI(+) 1(33.3) 15(48.4) 14(63.6) EGFR(+) 13(41.9) 17(68)
EGFR(—) 2(66.7) 16(51.6) B(36.4) EGFR(-) 18(58.1) 8(32)
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Table 7. Correlation of stage with ploidy, p53 protein

Table 9. Correlation of recurrency with EGFR in

and EGFR n=56(%) stage B n=21{%)
B C D EGFR(+) EGFR(-)
Aneuploid 9(42.9) 171(60.7) 5(71.4) Recurrent 2(80) 2{20)
p53i(+) 100(47.6) 14(50) 3(42.9)
p53(-) 11(52.4) 14(50) 4(57.1) (p<0.048)
EGFR(+) 12(57.1) 14(50) 4(57.1)
EGFR(-) 9(42.9) 14(50) 3(42.9)

Table B. Correlation of recurrency with ploidy, p53
protein and EGFR n=49(%)

Recurrent Non-recurrent
Aneuploid 17(60.7) 9(41.9)
Diploid 11(39.3) 12(57.1)
p53(+) 14(50) 10{47.6)
p53(—) 14(50) 11(52.4)
EGFR(+) 18(64.3) B(38.1)
EGFR(-) 10(35.7) 13(61.9)

e vadle s e wlr)edla] afdbte] =gEt=|
W ol wlE wlefAde] Fabeonyh Foj4de glsich
(Table B).

J) g W EF 2H3 p53cHy

# 56T 27o0(48.2% )4 p53che <kdelgdm,
2944 (51.8% )1 41 &4olsich(Table 2). #a}e] 1},
Fofe] ¥3iw, +434 43 CEAg, Tok2) w7, 4
WP 5ol mel pSavhd ok &g wlmEw ztrte)
w224 o 50%e] Flrhe MG k&S Jehy
sich(Table 3, 4, 6, 7, 8). E<Fo] o]=4 wjaay =
F 3 S-FAsE 364F 1141(30.6%)404, viofA
el F 20043 12(60% )1 4] p53che a}gg w
e} (Table 5).

4) g4 U T3 4+ EGFR

# 564% EGFR <F4$& 304 (53.6%), EGFR &
£ 269 (46.4% )9 2 (Table 2) #2}2] v}e], Fok
2 2HE, =3 W13 CEAL, ks w7, Adf
5o wel EGFR oF4d&& v|asld zhzpe] vz

TolH FAHHez Fegh ol flsick(Table 3,
4, 5, 6). =t W74l EGFR <f4&& 97 B §7.1
%, 7] C& 50%, ¥7] De 57.0%=E H7d 44
#& 3|7} @ldloHTable 7), At Agsi=]
Wl e k4 2 )k 38.1% % 643%E 79
gt ape]rt 2lchp<0.050Table 8). 5% #7] B
A 103 81(B0% )ell o oFdsle] wle A
HhEL) 2T 11eF 49(36.4%)0H FHE Hof
e gt #eld EHchp<0.04)(Table 9).

i il

gz oagke] HAaaF Ay oo 99
+ Ft 9734 A FdAEe] ¢AsUct 17 =3
W77t F dFUaiE, oo we} Hriigaye] &
g ojirl AAse] sk wWrls] F3=QA oSz}
B oAwre, gahs] a5, At 28
s g g AHAEAET T S dEA o W
& o] b gched 2|Edlr] o Fell ¥o Ay
Heolw Ay qle whgE 3] fE d5v 2gH
o] gtc}. ol § S tritiated thymidined o]&%
autoradiograph®l"' Bromodeoxy Uidine(Brd
UP” =+ Ki67 #4& |43 d949&58+-94", Nu-
cleolar Organizer Region®| dj§ S5 7|4& By
Ag-NORs3 4" ", Proliferating Cell Nuclear
Antigen(PCNA) 4= o FHE &3 23
DNA® S34 e A0S ghep o™, 22y
tritiated thymidim& |&% radio-labeling & 4
dg =& Apgaljof #of, wpaloEHE ohdef

= w3e| gli, Brd Ut Ki67 &35 o] &g w
W oada] Aldgk Z23E o] f-dol FHu, Ag-NORs 9
PCNA H4yie 2 & vis THosh §54] 4
Zko] go] 4 a¥o, F3A @podo] MU= Aol
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4% Sy 19309H Moldvan™e| Ho| 7
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2le dx 244 7 F70¢ gl MEEES Abeldh
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o &8l MESS WESES A& A 7 Aok Al
del =782 Fx ok #aHMEE Asled
(euploid)3ts] 2l HZF7]F #2713 Go+Gl7]
2] Mz 2n 48] DNAHRSES 712l =9
DNA #471(S-phase)<l E=7} DNAg==] &
7heted g4 E7IG AE Ed27)¢le dn2] DNAY
W& 7hAA "o fHAE 3ol 2] DNA index
£ A4 Eg Go+GlYEe] DNAYHE IT4R
2 GO+GlHzxs DNAg®e 2 JF 7§ Uil
DNA indexs} 1% =& <] (diploid)elztz
g3 le] opd 71& wlui<4 (aneuploid)elzl )
e},

DNA# & S8 44 =3¢ v|d gafd =
vjZ22 diplod EFE& AY #Hr7F eigx,
flurochromes} ZHgtel| slefs] &4 Hz2 g8 4
Zu o]FHe] W4t DNA histograme| H7}d
T 9z, GO0/Gl #4de] de Flck= €7hx] A
el =gk A4 =5 ARG HAF el ¥
%A A7 shgsiche Aol dlel HE diAst #
Zp2] ql4kA Auje} mjebd EojEals] DNA§es)
o] $A ded o dA7rh g A= gich
DNA histogramsl #4el= ofelzla] ubys] gle
w, Kenneth3"'2& F4%& #7lEte=dles DNA
¥4 ®coh= S-phasedte] ol % Fastd sbed, 5-

5

;i}ﬂi*li’dﬁ‘ﬂ' dat 745 $dfats

phasegte] 20%e]4sl #A+EF 2F4 Ad(high
proliferative state)® T¥&te] | 7fof #4 A
ol7b Wi &7 #A eckz shedch. ey
StefanF '+ DNA wis4de] FiAo g F4 4
F e wleflaAdei ] Y58 S-phasegte] ¥,
sty Eale e ey 3] 2o HEgscin 3
et £ d7-lHE w|ele4del 2§ S-phase
ghe] W-F3 el wwi4d4) oo 4 S-phasegte
2 Zeo| F45& vin¥g "art gz, el E
Bl 254 ¥ S-phasedte] 20%e|ddl 34 4
© ddle] E35te] v Pate] TPEe, o)uj At
vloj=Ad o 2ol FREbe,

DNA w543} Dukes @& wv]asiH o i
2] Aol wz|e} wjrAds FHg HeE BaE
M Tribukait 392 Dukes¥ @2 BF« v
& Caelld F=lghdl wiejs4de] ¥ e B3
stelct. ¥ A« M W27l B, C, D2 4%
vlofpA 2 FrhEtdeyd A3 448 glkid. £
oke2] Fabx, $3ke] o] 5 ¢Hd CEA#T DNA
il A fBAE 3R Zihded, Essgt 3
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A3 gte] $5diaste] vls) FojEhA wlelyeide] =
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Wollley 5*'o] H&kx 72 ofastela] ofulj4
$EE 7hal gate] 5 AdEde] 65% Al vl w)u)
T4 Bl 3] 8% e Rusie DNA eiside]
SHAH] oA F o F<laE FAst4dct. Arimitage”,
Kolkal®, Goh*™ % Quirkes®'= 3iz}3l Ev|=3z
4 DNA wj4& SAste] off2} vz &7z}
59 4E& 3 F3H YF&(disease free survi-
val rate)s| |44l A=l foj&A FriFcln
#tedch 22jd RognumBF'E 4ldzalely a4
4 % dlefpg]l - 5d PEEel Aelr} gisle
o, Melamed5*'& 3d AE&& w|ms) £ #Ax
olufjAdql F§ 53%ald] w|#H wjejsAdgl AP
67%% AhbE= AIE 2o DNA o4 Zae=
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© o8 dzF, HT F< A=W shv3H*HProto-
Oncogene )7} ®We] ¢3=3 ™. sd34= A
Ao s ShEAE YYst MTaHe] 87, 4
Ze] Az Agat e dAQlate] HEig §o2y
M) daka 2 s FaY leE e
ch. elzjg shi-Aabe ozl welbds) Wy &
2|3 a3 2)Fle {FH2 FF(gene amplifica-
tion), &< Hel(point mutation), &F-& F3a}
A ¢ (chromosomal translocation)&eol 23] #
Aar =e] gk o AHEE AYshe] A2 F4
9 Fdg A58 $49 ¢hwHAH(dominant act-
ing oncogeneF'g}, gl M E FA T FEdE HA
slof & #od2] 71FE 4Addle PokE Fdsis
2}# f#H*Hantioncogene or tumor Suppressor
gene}“‘?} et ey &d dRAdale Al
Tofsl= o] =] gle] Helz Fo ol4dg
“#-ﬁ-?ﬂﬂlﬂ HE el 2Ee AE F42] fAddle]
s ®cp,

cabate dFely dsle2 Nesp= oo v
Az g Uded® 4 ¢ AHdomi-
nant-acting-onagene )2+ K-ras, C-src, C-myc
Feol & oy glum - oA {2 DCC
(deleted in colorectal carcinoma gene)**,
APCladenomatous polyposis coli gene)" ™%,
p53 gene' ' M Re] ebeld glc), o|F ph3E 1T
H A48 short armel #Asx U FHAE,
p53 FAlzte] we|F Basts odeiria] AzhyAql
ubo] l2|glk pSichy W F55 FFeo 13H
o% wWeolg ¢ 4 gk A4FAYA pbI(wild
type p53) frAlztellA] M=l pSichelE ek
wab ofv]el gstatxe 8 Eeobsled &) HA #
+=dl wl#, H8%¥ p5i(mutant p53) FrAA e A4
A8l psagMe kn FrbEle] glw sk E e ghel
FTE HAE o|ise oz alse e A 4
HEch, ph3gW e F2 gk, #Hd, sk A3
wedld = HEY T dFdx A
7F slvhe Barge] glev ) M2 Ah e AniEe|
wokd =2 of =7} gef,

Davidoff#"'& F+rgtol4d pbigd Ipcpibde
@7, FHely 9 ZRAAHE 435 UHe] gle
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=o} wiabghe] A He] Ay W o Fsix @7}
o WHHLr 25 el @2 A5} B3 @
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gt&ol 4 pbivke spophudele Woluh, Fape] oo,
Foke] $|a), za] iz, Wr| 3 DNA ploidy5t
T@sicky Bm sgck £ dielde 48.2%e4
p53ctd k4§ Mot Wy 9@ 2dW A §F
shx Fasdw o2 Jdideds S50 Fu
ahgich el2igh A= el p53 AR dels Tk
2] el s Beoddht Fak2] T, A 2 o535
= A7 gl AeE Azt 2oy el o
o asteta o« 2|gh pS3shy Ud k& p53
w+Aabe] wWEHE s A< wielmE
Sourthern blotel<4+ Northern blot& <|&3l+
DNA % mRNAS #8& =3 st o771 2
A% o2 Aziyicl,

EGFR& 150~170 KDa =5t e 2 (glycopro-
tein)2 2 1980 th® avian erythroblastosis
virus2 oncogene erb-B T 4-E3 fA1gE gJe}o]
c7h A el wHAMNE Asjel A V-erbs} 4
54& 773 ¢l C-erb w4ge] EGFREZ g
8% 1%, o= EGF:} TGF-a53 #Attate] 4Eu)
tyrosine kinase & RAHA|A AEFY A Fogsi=
TAR A o 2 FEe daqdzist dgst
+ gf-dd(extracellular domain), 4 ®°& F|E
&= FHe A« d(transmembrane domain), +
A5 HAgH 43 E MEYER ALGE 9= HEZY
<19 (intracellular domain)e 2 F45e] <lch
EGFRE F= =4, fuh, $aa, vlkg47]54
T4 da Azl ghag Eatepbel g,

b, ubagegh®™, gk, AT, Gad™ 2 FF
fFolA g .
StainsburyE®, Joel Lundy3®™& Fubsted4

EGFR ##83xs o~e2q 3 =2 4~d& T4
A gz odu|E #A4E Heolx, Hspydstd HE
stell4] EGFR wW#ay=r} w¥ctz Fgich =4
Cambia5® = FFsleld vlsg 34L& slddd, =
2lv} ReynoldsE™& =gvjokgtef o] =2jebs R
=7} B8 sele EGFR#e] =ele ghasts
A& Badgy, 3 7|He2: HEN U4 gfoE
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s} Apge foe gRadAzE AT AR «&-1A
24 Falge] 2dch 2 olf& EGFR2 34 df
3 Hupo s WAy Pl oju]z), GMAEeME F
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e AR eMdel uwe] gldct ol¢ S
EGFR 333 FAufes ¥y & & zZlos
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Bl Magk 4 9l FHe] gle] A@A <] A7}
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Agxo2 DNA sj54& ¥F FA3 F4de
glsiAg W)z Aggel ade} wju]gAde] FolEE,
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