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iR 2 B F % Epidermal Growth Factor Receptor (EGFR) &
Estrogen Receptor g (ERB) ZPH3 & kT

Rio W oA R AR x5 W M

WKW 3 E A Bj OHOAL

=R O W% AP oE R L S O
U 5 B Em X

R RPN RIS R

(BE] FUsMiilEss s v LERER TS24 (EGFR) 22 b o 2784k o KU B (ERa.
ERpB) DOFH. EGFR ZERZEH L OBIfR. % L T overall survival ~NOEF5.12 DWW THE L7z,

MR, RFEMEIEES (n=82) © EGFR ZHRZHEEE (n=43, LIF MU (mutation) #EX£:, Fh
PAHE WT  (wild  type) #EEF5E,) 2&%r, EGFRZZRZEOEMIFIY — 7 2o AEIC L DHE L2,
DNA 251 2 538 n T OFR % Bl PCRIZ & - THIE L 72,

EGFR OFHIE, MU FETHEIWCHENL Twiz (p<0.001), ERB OFsHLIL, MU BETHIINL T\ 2 A
Ho7z (p=006), WT HETD EGFR OFHIZ, ERB (r=—0.68) DOFEH & B 27 L2, MU BT
BRIBRDBIRIE 4 & i dno 7o, &I T (EGFR, ERa U ERB) Tl overall survival 125525 % JE X
o723, EGFR OFEHMEOEETIE. ERE OFHROBINNFERICEHS L Tz (p=003), =15 Dk
RED | FHIZ EGFR OFBAMEAEFIFZ BT, ERS HED WG HERIE . 9772 7543 FAZC 72 2 1]

REMEAVRIE S 1172,

T C &I

DBENC BT 5 FEROHE | fLIIEEHEYTH 5
2, ETOBMHAEY T, RTINS (Non-
small cell lung cancer ; NSCLC) #3 1998 4ELIRE. 55 1
2 HDT0E, bOBEIEEND T, 7T hER
ES, 3—a v/ IcBWTHEROT— BHEINT
WHY, Lrvd, & CHRECH - 2 PERINHTE T
Wb b 6T, IETHEBIIEL B IER I H
%2,

N E T b Il 3L e a1 LSS

TFORENE 2z s, FEEETICBL Tk, ZDOFH
2 5 C L X 0 il O REC iR 24 2 5
eI NTERY, ZOFhTH, EbB7 7 3
) —® 1 25TH2% EGFR IF, IEFMRIC B Tl
DoHE. FoE, HIE, HERFOFENICE B 2B 2
T 50, [FIFFICERR 2 BB 35\ T b BT
BAHBND T EPRESNTWBY, iz NSCLC T
13 40~80% DFEFNCHEFEIFEIRL L TH DY, Z OEFEFE
HEPEFHE OB O N> Tw b EHEINT
W39, ZNFETH EGFRICH L ThEL RIS 70 &
NTCE D IEFEHRE S 7z EGFR OZERZRIT . »
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OO L WA L D% OWFEEICA >N
N EEZ 29, FiE T DRREREN, Hr HEA%
SR T V7 NED . FEYEE O Lk DI &
BERETIRD B, & BICZERERD B 5 fifEEHE 13
EGFR & Tyrosine kinase domain %4212 U 7z HEH
(Tyrosine kinase inhibitors : TKIs) HFEF BRI T
HBHEVIBETDH D, BREROFE L EROER)
PEEDRAHZRALCEL TR, ZhETIZWL D0
LN B 9910 ZD—D L LT EGFR B FARE
IZ.EGFR @ ATP fE&ENICAEEZ LA 2 3 5R.
DA R ORI L THEEMCIEE LT 2 59
W0 MO EMLIcBEb 2 — /T, 74 F =T
ANOFAMELEE D, M 7 K =y Azl 2
L. JES G NHR 2R TER ENEZ 6N TS,

KA RSB IC B W T | HERD—DTH S
774 F =78, R, oM. PR, AR
WERIENH 2 Z EBHS M ENTDY, Fo, T
74 F = TR D B T FERAR O fEHTIC L D
EGFR # a— R ¥ 2EETFDI B, =27V 190D
LREA §E D /R =27 > 21 a ¥ > 858 D 1%k
255 L858R D 2 D TARD 85% O TWicHE L L
IESNT WD,

L L. EGFR BT ICRAREENRDSNTH T
7 4 F =7 &t TKIs OFIRDLOFEFIO, #IcF
RISFLINT T HIRD B BIEFI D %, % DEHA &
LT UTOHEFENEZ SNTWD, T, 1) =7
V2 20 ITHEAET B sHSHAZS Y 2) EGFR T D
BEOAHE  3) JEMEA0CD 5 EGFR s T2
NDBIEFOBEE R ¥ Th D, EGFR OMFIE & TKIs
DOEHFRIZES L Tl Cappuzzo 543 FISH  (fluorescence
in situ hybridization) % fj\>, EGFREEZTOFEBLN
BOWRERNZ EShES S D EME L T B0, £
Nomura 5 3.7 ¥ 7 AFETIZ EGFR OZ2AZEN
DASIDNA O35 b T, X HHIEL T2 DNA i
E0ELFEL TW AR ERHE LY, EGFRIER
FDLLRIEF L BIESFE D L T L & 0 EEEE
PE L e D | [FERC TKIs I X 2 GRS IR ¢ &
2 AJREME 2R LTz, L L, EGFR DA OIELLFD
fifg 81 251 >R, BRgw L O»OEET
DERIEBDIHEM R ENTWERY, ZN5FT T
RO HEMEOKR L 2 HHE A N—T DITEE
T, Fe BB TOREPFES N TV D,

T A N a7 R (estrogen receptor : ER) 1d.FL
FBICBIT B RVEEEOY—7 v & LTHIFES

FEE At 10 44 : Wil c 81 %5 EGFR & ERBICEHT 210G
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NT&E7, ERICIE ERa & ERB &9 2 FED AR
DEAET 5 o ERa OEIA T1356 6 Yetafismlbilc . ERB
DEETEE 14 Retfk ORI & RIZCHFEET 508
DNA f5& K X A @ OiHFRIERO S, [FIFRE
OBFRMTZA IV ANV EREET S, LIL. 7
3 HoRimsEE O MHEIMEIZK S . VA Y F ORI
Lo THRESTEBEFHEZTRT EEZ SN TS, fii
BT L D OHRE T, W7D ER 5L
T L AREEDRIE X LT 519, Stabile 513, ERa
L ERg #% NSCLC OEFEE i~ gk, 1EHMoD
HIBE» SFIHL TWwWB Z &KL, ITIBTA T Y
A —H NSCLC DFEBEDOREE & LTIEHT
Z &SI LIz, i 36T FUIE L [RIBRIC
EGFR & ER 7MHAEM L. EGFR OEFFEHIE ER
OFREMEIT 2 Z &, £ OHSOIERANHRE S
T30 %7 BR OFH & AFHARCE L Tk
£3HsH, AT RARESNTWEYL, EGFR
Y ERDBBHEWCHELHS LI, ZhsDERTF%
[ERRCRET T 20803 %, Slal, TR IXFRCIHYE
BEICBWT, IS OB TFORBLEAMAARR, <
L CAEFHIM 2 & O RFEN 7 — 5 B U TRl 7%
HsaT #2175 72,6

WFRMERUAE

POE

2002 4E~2004 £E £ TOMIC, FRERKFHEET
JESEPERE & oW U 7CEFI O, EGFR ZHIE L 2
7o 2 PIEERE Lize RBIAARAN. Fnid 41 5 5
81 % SPEIHEMR 65 k. B 45 Bl 2otk 37 BT > Tz,
SRER & b UBEOMIEER S TR o L AGES B
BohTwni,

DNA O

Gentra Puregene protocol (Gentra Systems) % FHv>T
EREfED > DNA ZHiH U7z, £37, #lf%% Cell Lysis
Solution H11Z A #1 Proteinase K Solution Zfz 7z I
T (55°C, 3WFH) A > F ax—1+ Ui, 20Dk, Al
IR 1 RNase A Solution 211z (37°C. 30 47RH) A
vF a— b LTz, SRR ERE Tl Protein Pre-
cipitation Solution % il Z 20 & [ 2 ## L 7z #&.
14,000 g C 3 43, F05HEEL 720 I DNA 25T
3% 2-propanol & Glycogen Solution DHUZHNZ
HRERRR] L 7o, 14000X g T 1 43, HLHEL 72,
R RAET 15 431 REZ L 2o £ 5 117z DNA OUREE
% ND-1000 Spectrophotometer (Nanodrop Technol-
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ogies) ZFV>T A260: A280 DELTEIE L 1 ng/ul &
% & 512 DNA 238 L7z,

EGFR BIEF NDRARZERDIRH
EGFRIBIZFZERD Y A 7 L ZRE BB D72 0
DFFEFIC OV T, BRCFR ST 3 Hikicit -
7229, WL, IEEA D DNA 2 W, EGFR 7
Uy rFF—YHEROT 7Y > 18-21 128 L T PCR

ERATUI2t8, RO Y — 27 2 v A %FT 57z,

&= PCR (qPCR)

HOEFE & L CSYBR  Green i\ T ABL 7000
PCR (Applied Biosystems) IZ C % & PCR
(qPCR) ZfTo7z0 RIGRIE. ZHEH cDNA 1 4l
2XSYBR Green PCR Master Mix (Applied Biosystems)
12.5 gl Water 10.5 p1, 382472 ¥ D primer % bt
EE25ul T, ZNEN 2T DR L7z, KIGIE
MicroAmp Optical 96-well reaction plates (Applied
Biosystems) Z Uz, KIngeEiE 95°C 10
min % 19 A 7 ) stage2: 95°C 15sec & stage 3 :
60°C Imin Z 1 %A 7 )L & LTRH0 YA Z VRIES
TTHKT & Llzo ABYIORIE ABL 7000 TR
FHHIL 72, primer B L CTIZBAT O b O & FHH L 12,
sk, NEEZ > b a—v & LTiE Bactin 2EH L
Too AL 74 <~— 3 TOM) Th %,
Bactin: Y-AGTCCTGTGGCATCCACGAAACT-

3" (forward)
55 -ACTGTGTTGGCGTACAGGT-
CTTTG-3 (reverse)

EGFR: 5-ATGAACTACTTGGAGGACCGTC-%
(forward)
5-TGCCTCCTTCTGCATGGTATTC-3’
(reverse)

ERa : - ATGGTCAGTGCCTTGTTGGATGCT-3"

(forward)

5-TGATCATGTGAACCAGCTCCCTGT-3"

(reverse)

5-TGGGCACCTTTCTCCTTTAGTGGT-3

(forward)

Y-TCTTGCTTCACACCAGGGACTCTT-%

(reverse)

o p b

EGFR ZE/RZ 5L L i RAYEIEOFEREIE . Chi-square
test & FHW 7z o AE7FAI#R 13 Kaplan-Meier 3= Tf b 5
BEAMOE X log-rank test 2z, 8. p<0.05 &
RIEFENICEREEDD L Lz,

system

. stage I :

ERg:

N 5 66% 535

&

EGFR EGFNRRER

w82 B, SARERDO RO L. 4341 (52%)
ThHo7z. B3FIh, =27V > 19 DRI 248 (56%).
ET 7YV v21a R 858D N5 RAE B (L8SSR)

3. 1961 (44%) THoTz, BBV TIZ Y > 20
D TTIOM IFFEDH SR> Tz MT BRIZ A FERLIE
HTERIZZ oz (p=0007), MIEEH TR
HBNEMoTz (p=066) (Table 1),

EE PCR (qPCR)

EHE PCR THRHONIFBRETOFKRT—5 13, [
FRICHIE L 7z f-actin DFEILT — & THEIE L. logf&
THRDLL THEKL /7, EGFR#EETF DO FEH (mean
(SD)) I MTEETIE 058 (1.34)., WTEET I3 —0.64
(098) THOH, MTEETHREICEINL TWwiz (p<
0.001), ERa OFEFIE MT BT 043 (1.03). WT T
X 022 (093) THY, AEEZBRRD SN ahol:
(p=0.33), ERB OFHIL. MT EET 1.36 (0.99) WT #f
T 085(0.75) TH Y. two-sample t-test CITHE=%
m&bt (p=001), L2r L, ZHZEEMTHRICITEEZER
b otz (p=0.06) (Table 2),

WT B Tld. EGFR & ERa OFBUI AR %27 L
7z h (r=068), MUBETIXZ OBMRIZED > e
Motz (r=—002) (Fig. 1A), & 51z, WTETIX
EGFR & ERB @ ¥ B ilmaﬁé R LTz B (r=
—0.68), MURFCIZZ ORI s iz otz

xR

Table 1  Association between EGFR mutation and
clinicopathological factors
EGFR mutation
Positive Negative
(52.4%) (47.6%) P
(43 samples) (39 samples)
Age
<60 9 17 0.05
=60 34 22
Gender
Male 17 28 0.007
Female 26 11
Smoking
No 26 11 0.007
Yes 17 28
Stage
/11 29 29 0.66
/v 14 10

*continuity adjusted chi-square test
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Table2 The expressions of EGFR, ER« and ERB by EGFR mutations

EGFR mutation Mean (SD) p* p**

No —0.64 (0.98)

Log (EGFR) <0.001 <0.001
Yes 0.58 (1.34)
No 0.22 (0.93)

Log (ERa) 0.33 0.33
Yes 0.43 (1.03)
No 0.85 (0.75)

Log (ERp3) 0.01 0.06
Yes 1.36 (0.99)
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Log (ERa)
Fig. 1A The association between expression of EGFR and that

of ERe@ depended on EGFR mutations. The slope of
EGFR regressed on ERa on log scale was —0.02
(95% CI: —1.29 to 1.25) in positive EGFR mutations,
but was 0.68 (0.31 to 1.05) in negative mutations after
adjusting for age gender and smoking.

(r=0.23) (Fig. 1B),
HETFRHR
Kaplan-Meier %% F V> 72 AEFZ IR IC 6 W Tl
T OFFFITEMTIIRE L RES ol Lp
L. EGFR OFEHIMEIEFIFETIdm ERB FHIRHIC
BOLITHBICTFELEWERTH-> 72 (p=0.03) (Fig.
2)o

% =

INET, ASBICHB W T ER & EGFR DI #4H
REBER SRS S TR D | TR, I BT b [RlER
DOBRPHER S LT W 5, Stabile®®, Levin™ 5 (3,
EGFR O#FIFEIRIE ER OFH2HIH T2 2 £ 7z
ZOHDIER % ERHEL T b, MifEICB W TIE

e
—— EGFR Mu (-)
-6 - EGFR Mu (+)
L]
T T T T T
-1 0 1 9 3
Log (ERB)

Fig. 1B The association between EGFR and ERj expressions
also depended on EGFR mutations but was in oppo-
site direction. The slope of EGFR regressed on ERS
on log scale was 0.23 (95% CI: —0.10 to 0.56) in
positive EGFR mutations, but was —0.68 (—1.15
to —0.21) in negative mutations after adjusting for
age, gender and smoking.

<
b p=0.03
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o | L fmmmecscc e ———
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Time in months
Fig.2 The effect of ERS expression on survival was observed

to be different in those with lower EGFR levels di-
chotomized by median value (p=0.03).
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EGFR DZEREE DR H 5 H3. ER DLHRERD
W37 < L MTHSETIZ ER DZZRER D S
%73, EGFR OZERZERDIRE 1L\, - T, JiliE
IZBW T, ER & EGFR OBf& %~ % 121% EGFR
DZERERILET 2FEOHF R WERTH B,

4[], 41k EGFR & ER OFf%% X 0 BEREIC &
% HHY T, EGFR OZZRZEED b 2 [ilEEs & on
il = X I ZEECE ME AR RO UG Lz,
ez xR L Uiz EGFR BRI RRER D BH 5 FE
MU ) Tid, &R OIEBEE S EEICS < . L]
D EFEREOFE R TH 72129, EGFR D FEFHLIZ
MU BETIE WT BRICEHEIR U CHEEWC S - T2, RET
ERs OFH 23 % £, ERa TIHXMEHTE 2R
DIV ERB TIE MU FETERWHEAIZ R LTz, & 6
iZ, EGFR & ERs OMHBABEfR = H 5 & WT BT
EGFR & ERB O #MBES & & iz DXt L,
MU BETiZZoBfRiEA S hzhoT, THETIT,
FifED 27 4 2B, EGFR & ERB & Dz
WAHBDRD 51T 222, SRl R 13910 TR
WA TZ DBARZHERR L7zo HL . Z DOESfRIZ WT Bt
DHIZPR BT Iz, MU BETIXHIZ, ERB OFEEH
WT B2 EO U C & 0 @uiEmE 271 L7z, mutation 12
& U EGFR OFEHHNT X, —MWICiZ ER @
FHPFED T 2ENFHEENS, LrL, Z2OBHEN
HHNEMdoTz WS EIE, EGFR @ mutation 23F
1E9 5 H1 5 ERB OFEBIENMNTEAE L Tz ATRERE
R T 2 S T UL ERB OFFEENA EGFR @
mutation OFEKICESS L TW A RJREENE 2 5 5,
COTREMCBAL Cid. %%, RiEsiilia s v 7o 528
BHRFE D,

fifEE iz B8 Cid, LIET 5 EGFR OZ2RZE R DG
T TFRICEERRIZES VLI ERHFEINLTY
%%, ERCBL T, Schwartz 5%, ERG MFEH L T
VBB TIIAERCTENEL | Bk ciiEE:
DI EERE LD 30T Kawai 513, HERNC Db &
T, ERB OFHL TR WHTIFERIC FERIEN
EHRELTBDD, av s RIdESR TR,
AFEDOT Tld, ERa FEFIDIE S 53, —fAIc T
MRV ERESN T 5209, ERG BHERIZ. ¥ EF
Y72 EDOPLTA b u s UENCHS B KRS &
LBl FHEsfEos L Tws, LirL, EGFR
D773 ) —TbH2 He2 FEH L T\ 2EFITIE.
FEIBEDNENPHRE SN T 529, SEOFRL OBE
T, EGFR KU ER OFH BRI FHRICEIRL Tw

Qi
=

o6k FHiE

ipotz, L L. EGFR OFEHA L D {EWEETIE
ERB DFBLOE T FEINELL Tniz, U,
Kawai 520 OFER & 134 7 205, 75 D& T
EBEMADIER & T3 Z & EGFR EET
DEERERIIEF SN TR W b S b
REDFIRIZ T THIE. BERHEL WL ek e
»o, TENZMECERT 2 b0 L Ebhs, £
S EE 2, TR OFERIE. /7 V7 AL TCIX
EGFR OZEREHDEEMEN T L0, S 5 IBET
ZRFICFHEBDMECIER N < & £ T 2R %
ERERT 5 L Schwartz 529 OFEEICITWE D &3
ZoNb,

EGFRFuy >+ —¥HEETH L7 74 F =
TERAOIERSBR TR, IR R LEBERE
FHOIERE 2R & 70030 Z L p8RE X, L 0 Y]
IS IGEGEIREHE DR D S T B, SRIOME T,
i D 3% T EGFR O F DK WEETIE ERB 23
TERERFTHLAEEENTRB I N, Lich5
T, ERB &, Il RE 20T 2 EC. File ey —
Ty MR BAREENE Z S b,

#t B

ARz z 2w hiz, WL, JiFE, &
BRI Il AR E OB EE DL
D& D RS £,
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Abstract

We investigated the relationship between three genes, (ERw, ERS and EGFR) and with clinical data, including overall
survival in the patients with primary lung adenocarcinoma with or without EGFR mutations. We sequenced exon 18-21 of
the EGFR gene from DNA isolated from 82 resected lung adenocarcinoma samples to detect EGFR mutations. The number
of the patients with EGFR mutations was 43 (52%). Real-time quantitative PCR was carried out to detect expression of the
three genes. EGFR expression increased significantly in positive EGFR mutations (p<<0.001). ERp expression had a
tendency to be more amplified in patients with major EGFR mutations than those without mutations (p=0.06). There was
a negative correlation between the amplification of the ERS gene and that of the EGFR gene in the patients without
mutations (#=—0.68). The intensity of amplification of ERS gene in patients with lower EGFR subjects was associated
with a poor overall survival (p=0.03). These findings suggest that ER3 may become another target of the strategy of lung
cancer treatment, especially in patients with lower expression of EGFR.

{Key words> Epidermal growth factor receptor (EGFR), Estrogen receptor (ER), Gene mutation, Primary lung adenocar-

cinoma




