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AE BHY: R LR AZRAFH AN IURAE T EGFR & & &k fo KRR 12 4 54 m EGFR AR & ey SR F 65,4
EGFR ¥z & 77 48] 69 b AR BHR I8 . 7K REALIA L 2005 5 1 A 3] 2011 4 12 A AR WA K E A3 dy 6 b 8 B I % AT
8 147 5] SUAR I A gm0, KR S, 9% 48 AL F H AR A SUARE 20 2%  EGFR & & &k, % BRI 4 460 EGFR #9738, 1k
BAmAPF R ERGAASE, BR: SR MANEEL R T T EGFR ER A o4 M SUARE P a9 MR b & ik & 53 A 85%
(105/123)F= 79%1(9/24), Fy LAtk . 2 2 £ F(P>0.05). FISH #il 4 R %7 B & M An 645 UM R 7 5 58 12%(15/123)F= 8%
(224)%- /£ EGFR A A5 3, LA L4k 45 R £ B % £ 5 (P>0.05), F7A A /£ EGFR 3 B 5 5 49 J8 & bk Fa 2745 M SLIR 5% 09 EGFR %,
B LAFERY AT, EREMAESEIULE T, fxarafe ik B 38424 10 2 2 F E 48X (P<0.05),12 %, % A1k 45
RN A B R 60 AR, S SR AL F ] EGFR R 464E % EGFR $eé) 8 75 sl ia Fehmn ¥ ik ik, t— S #AT8 L
JBAzZe Z#m| EGFR A ¥ 38 2 245569
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Comparative Study on EGFR Protein Expression and gene Amplification

in Breast Carcinoma
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ABSTRACT Objective: The coincidence rate of detection of EGFR gene expression by immunohistochemical techniqueof and
EGFR gene amplification by fluorescence in situ hybridization in breast cancer compared was compared, which provide the basis for
selection for EGFR targeted therapy patients. Methods: From 2005 January to 2011 December, 147 cases of breast cancer cases in the
archives were randomly selected in Department of pathology of Lengshuijiang Municipal People's Hospital and Hunan Tumor Hospital.
To detect EGFR protein expression in breast carcinoma by immunohistochemistry technique, and detect EGFR gene amplification by
fluorescence in situ hybridization , and the rate of positive results through two methods were compared. Results: Immunohistochemical
staining showed positive expression rate of EGFR was 85% in primary breast cancer (105/123), the positive expression in metastatic
breast cancer rate of 79%1 (9/24), the expression of EGFR protein in primary and metastatic breast cancer expression was no significant
difference (P>0.05). FISH results showed that the primary breast cancer 12% (15/123) EGFR gene amplification, metastatic breast cancer
8% (2/24) EGFR gene amplification, EGFR gene amplification in primary and metastatic breast cancer expression was no significant
difference (P>0.05). All existing EGFR gene amplification in primary and metastatic breast carcinoma EGFR immunohistochemistry
showed positive results. In primary breast cancer immunohistochemical staining and gene amplification was significantly positive
correlation (P=0.01) in metastatic breast cancer, immunohistochemical staining and gene amplification was significantly positive
correlation (P=0.05), but the results of immunohistochemistry predict specific gene amplification in low. Conclusion: Preliminary
screening of EGFR can only be detected with immunohistochemistry for EGFR targeting therapy for patient selection, it is necessary to
further detect of EGFR gene amplification by fluorescence in situ hybridization.
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6 Mk K F 52 1K (epidermal growth factor receptor,
EGFR) /2 it 0 BRIl A= 4 PR F 32 AR M B DL, 25 5 Tl 240
AR AE 55 Tl i, eI h s 3Rk, R PURIB YT I A4
Fo VHZERPUR—FP B A B s B, TR S BT
EGFR, H IR _FXF Gee 20 40 EGFR BHM: ) FLAR I B
CL i FH PG 22 F 540, EGFR e 20 Ak BHA: OV (o8 FH S 22 1 21
LRI BRI . (EVPEZ 8 Py S EGFR YL (G i 22 (1]
AFEAE I BAHSE M, BRI EGFR 4 38 4 AL A I 26 v 2 B PR b i
T B E VLR A AN 1B 52 2 BR A, 75— A U AR 5 1 TR
BT RPN IR T S L o B IRAE 43T 4% 58 (fluorescence
in situ hybridization, FISH) 7] FFPFM 2 21K i 32 R 44 1
B YR A A, S RS 0, EA IS SR FISH XY
RN A W I R — ST F G, 2T R S0 e T R [
YRR ARSI e EGFR JHH 4 B4R F e i 4 Ak 3%
ARKH EGFR M LR IR B YR, BTEN T ZE BPUIRTT IR
Pt V) 01 18 SR AR T A FT S AP SR AR

b i

1.1 L3edtHl

AR KL T N R B (5 80 i 4 ek B e s B 2005 4F 1
A3 2011 4 12 7 iR 2 4] P ML B 147 BIFLIRIEARAS
Hon 123 (R s & LRI L 24 B S R MG S e s
w6 B iR, 18 B F5E RS, 2% HE Y05 AT 1
2.
1.2 FERF IR

EGFR(phospho S1026)4i14(ab93128), #rEfR ki F&E
W (8y50)(0.01M, pH 6.0, MVS-0066),0.01M PBS(pH7.2-7.4).
DAB i 83 % £ (Kit-0015)#1 ElivisionTM plus Polyer HRP(, /
) Kit-9902 G538 20 Akl R & 35 AR a3 i AR W B R |
fho B 22 RGO TR R B2 EGFR 5 BAG M4
£ (ZytoLight SPEC EGFR/CEN 7 Dual Color Probe , Green/Oran-
ge, f8[F Zytovision Gmbh), HARELIITE I B MEE(BX43).
1.3 KA E
1.3.1 BREALUFRHA 4 wm EAIEY) 5 HF EGFR fuigsdd
ARASI , )5 R S KAk TR S 2 (EDTA FrlsEs 2w, ik
&5 15 min), 3%t AL A Z R EF 20 min, PBS vk, 1E# 4k
SRE ML 2= IS E 20 min, 70 EGFR4C W H I, I H
ElivisionTM plus Polyer HRP (i, / ) Kit-9902 22 {k 3257 &
HEATHAE, DAB B0, Y KU, K B3t R, WA 25 R .
)3 i Herceptest® 1743 R Zi A 145 F 07« BAM: A IR Gy (.5
e 20 <10% 5+ g >10% 20§l A A 58 B (14 [ e 0, 5 ++
>10% A 55 3 th A SE AR B YL s +++ o > 10% 20 i AG 5 17T 58
Y n,
132 RHRFECMBZHAR BIELTUNT, AL SN, i
PRASMEROR EEAE 732 1°C K3 AR AR MR IR 5 min, 3%
BT HI B 70% 85% F1 100% (Y Z LA W T 4% 3 min HE
TIB UK . BER AR TG, W8T 45-50 C 1% FrHl L ik
2-5 min J5 5HE AL H LT HRENR AW M A TE AR B

AIET 45-50 T #5 F AL KT A PREHE G Pifiss A8
PEZIR T VR A R 250 (7 wL 2438 R P, 1
RLE B FIK, 2LED), B3 10 pL L | FISH 85 HE G911
REET 732 1 CRKBFEPAME 5Smn Z)5, HXlEET
45-50 CKIBFE T, 243 MBS o BRETHEAS I 2Z 0, B N T
45-50 °C % FHL TR K 10 wL 280k 5 OEREHR A T3k
R FAE X B, 37 BV =5 5538 A, AR Rz et o W3 BT A
R &, 42 C OURAR T IR 3E . IR K 50%H B /2%
SSC BRI = AN BIFRIT R 17, “27, “3 M5 e pkati b o
FH B 86 A W W 0 % B MO E T 46 1CoRBHE T E D
30min, (E A B TR 230K 50 mL 2x SSC A (B )
2% SSC/0.1%NP-40 P fE AL S A b, AT B A %
WA MO E T 462 1°C /KA 27> 30min, (A 5]
JTRRE . R A, S B B T 50% ) B /2%
SSC # A 17, Rah P Fr 3s. #ME B 5 MLk Ao
10min JFHCHIE R o BEAE AR T3 o 4% 15 WL DAPI &2 445
WM TF4Ac KA &, s D a8 Ao K AL E 10-20min
J& TG AR T A 1S MU SR B J o AR
W ToY BRI <5 RN, REY B 5-10
FERPE DL, i B R A% >10 ZERE$E DL,
1.4 Git=AHE

SEHEA A SPSS 11.0 B4k 625341 EGFR [ s 41
AT 235 LA PRl A I 45 S [) A S M 2o Jonckheere-Ter-
pstra £ 5, P<0.05 YA Giit2# 5 Lo

258

2.1 REALNFETEKN EGFR EZLREFHRIE

R ARSI B 7R : EGFR PHYEAS 5 5 T FLIR R 4 i A9
MR, FIWTSR 55 7 A B o+ ++ +++, WLE 1A B.C.D,
EGFR 75 J§ FL I8 v (0 FH 238 Rl 85%(105/123), 7E5%
FPEZLUIIE R Y B 252 79%1(9/24), 18 105 {5 & 3L
g5 EGFR FHMER BT, b + &5 38% (40/105),++ 7 43%
(45/105), +++ 1 19%(20/105), 7ERERMEZLIE 19 ) EGFR
PR, + 5 52.6%(10/19),++ 1 42.1%(8/19), +++ i 5.26%
(1/19) ,EGFR %K 1 k78 5 R AL AR M FLUIRE T R AR
FH 2 57(P>0.05), WL 1,
2.2 WHIEM FZHAHKNF EGFR ZEZLARE P A 15

FEGIE A 2 e 45 5 i % EGFR 3 110, ey
B ARBEY R R EEYRG LR 2, R MEFLIRE R 12%(15/123)
FEAE EGFR LR 18 FERPEZLIRIE h 8%(2/24)F7 4 EGFR 3k
Y3 Horb 2 Bl & MR | B R EGFR
S JEYH  EGFR 3 K4 W 78 [ & ke B v LR e vh Rk
TGt 22 57(P>0.05), L3 1,
2.3 ZLARHE A EGFR ¢ IR fir 2% 3248 i 5 SR A0 S i 2B 1L 44 i
HRWIE XS

e Uk M FUEE P e e LA P S R G R R 3
TEAHSE(P=0.01), 756 B M ZLAR IR v S e AL BH M AL R 4
TR EE ] 2 1 3 TEAH DG (P=0.05),, 83%(90/108)%% A EGFR 4 #H)
JE & MEFLIRIE  77%(17/22) %A EGFR 488 (3G R ML IR )
R SRR LA BH M, X — 25 SR N G e 2 Ab 4 SR T 3
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#&H EGFR fIRiA

Fig.1 Assay of EGFR protein expression in breast carcinoma by Immunohistochemical method A:-, B: +, C: ++, D:i+++

2 FISH # 2L B4 F EGFR RE E ¥ 1%
Fig.2 Assay of EGFR amplification in breast carcinoma by FISH
A: 18 no amplification, B: {K EE# 1% low amplification, C: & EEH 1 high amplification

x| RREMFERHEZARED EGFR & AR F MBS RO TN 4 R X T

Table 1 Correlation between IHC and FISH detection of EGFR in primary and metastatic breast carcinomas.

GRBALNLE TR Ait
HC FISH Total
No amplification Low amplification High amplification
JB % 14 Z| BR4E Primary breast carcinoma
0 18 0 0 18
+ 36 4 0 40
++ 40 5 0 45
+4++ 14 4 2 20
&1t Total 108 13 2 123
#5721 Z| IR Y& Metastatic breast carcinoma
0 5 0 0 5
+ 10 0 0 10
++ 7 1 0 8
+++ 0 0 1 1
A1t Total 22 1 1 24
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G REL AL T K I EGFR 33K AN g 43y b Js2 Bt o9 o) v
B PR 0 SN I B Kl EGFR 5 5@ B 4%, Wi ik 2
TRIKV 52 AR SRR IR A KT AU E TR 4 R 2R 3A R i v
T PUATER o MER MR 2SN BE SRR B i AT
FIF [F9) P R (5 200 2 1 52 A P R e o R T -5 3507 R 358 0028, Ik
A FH BT B Sk S ) F U5 B R X AN ) )0 R R AT o
P o S T E 4L LRl EGFR Rik#E48 T EGFR HRIaIGY7 H 1
JRBR Y, T B s R e EGFR 3 RUIRES ,EGFR i
FEFB AR A FE R Y1 5 5% LRSI AR I AR 2 A
PE) BIASZAREEF S0, X 30 S35 PR e AR A A8 0 13 e 0 0
EGFR ¥ [a)3457 B SO o 3 PRIRGIN PT 3k G5 a8 2 AL A DG
— ] BN BRAS B AT ], EGFR BH 4 3% 55 6 25 A1 A5 i 77 1of 1]
A B T 50 o B PR LA 1) R R B /N, S SRS AN REORAT
A T8 200 A AN A e g 40 B P 0N B8 S L RAE 5 (0 (BB 1k 2
] B PE RS A A1

AHFFE e AL 25 SR 45 3 s EGFR 7 7 & ML e b
PHPEZGEEN 85%, FEFAEPEZLARIE T G B IE R ZN 79%,
M FISH #6025 5 b 7 R % M FL AR 98 Hh 12% 77 76 EGFR £ [H
P38 SR TR FLIRIE b 8% 7 A EGFR SEH 91 AR RISLHG =4
I EGFR 23k 1) FEE 2R 22 58K, A ik 18 EGFR 78 7L AR e 4
SR PR R 51.2%9, Buchholz TA X 82 4] 7L A%
JETF 5T 455 B EGFR PHIER R 17%7, Aziz SA #i EGFR
FEFLRE T Y R et A ER R 22%0, F 58 & B EGFR FH
PEFIRFEFLIRIE = B3 (ER (PR Her2 $52 [F ) st & 1L P,
SR A ALAGIN EGFR A5 RN H B L, AL IRFRA
K AT 72 . FUIRIE R 81222580 EGFR Hi iR B A
T G5 R FIWTAR S ST AN W 25 = TS 9 EGFR [H
PEFE RN 22 5 R AR LA Ol BT

AHIFFE TRy SR A SEXT FISH Al EGFR R4 14 25 5
GapE LRI EGFR FIk 85 5 HEAT LUK, 45 3R o 76 SR &M A
B R L R r S8 A PP R R 8 o] g L I 3 TE A G
R REZH AL S5 S TN SE R 3 1 A9 S 3 AIK, 10 EGFR 93
4 B L B i R R M LR AR 35 5 v B 9] 7 G e A Ak
PP 3k — [P — AR S2 310 560, H =25 K v )2 EGFR 4
YRYT FE RIAE . X — 5 T AT B 2 WBFFT i , IN7E EGFR 2
R 15 6 EGFR G 20 10 FE I 3% v T3 LR 1
151, EGFR 453 20 Ak 5 PR 5123 N 9 3 45 D6 I B R A7 3 IR
P00, Kersting C il 13%45 (i #3510 15 FISH &4 2[4
38, AU 1.6%EGFR Fik IR 64 P14 . ER78MFL
JiRgEh EGFR 3L B/ WL, 37T LUS# R EGFR & (il 3%
AL 12.5% BEEPEFLIRE B, T2 T5%EGFR i 3Rk
TR S 5, TTREYS A L EHLEIM, Lv N 23 FISH £
M 46/139(33.1%)EGFR HL A3 14 ,2/139(1.4%) 4 EGFR [ %
A5 A1 5[] B e PR 987 R R 3, 92(66.2% ) 151 R
¥l BAtE. EGFR 3L 5 D155 EGFR & [ 3535 i MG
EGFR 3 K 2845 ] e 46 7L AR I3 EGFR B35 Y7 o SUR KM
EGFR 43[R 854 UL, 7T AE 5 A H T ZLARME EGFR #1135

IR 1, Gumuskaya B Hi2i8 16.1%(10/62)FISH FHH: 5%

1, 1.6%(1/62)4 51 , AR A Z A5 BT A FISH BHIERS 6] %

JEAACYIBATE . 971 (1] 2 2H . EGFR JBE5R BH 1, EGFR fist

etk GHEPE TUOU AT 59, Bhargava R L 6%(11/175)5L

JiRJE A EGFR JE[N 311 7%(13/175) FLAREA EGFR & Fid

JEF IR 91 %Iy 144 EGFR i i k™, FISH 348 U]

() EGFR JE R 1 91 (X — {9 R B, 7F EGFR 3k

BoPE LA ALEE RN EGFR LK P2 DR RIBCA A OCHE i K

) FISH FI THC G252 HAE 7 H g B — 2, 29 90%!17,

ABFFELE I R 4 e 20 Ak EGFR FH 2L 1], B

e 2 BH A (), LR DR Bt 22 [, g B PR 6 A O F AN

— 3 IR A S A AL BH P T AR B 1 191 B4 S e 2H A 5 SR

M5 F58 (+ 3] ), X BE45 R 4878 EGFR ik i e e 2 AL 2

FIEAREARLF SIS DR 4 IR o AUAE—/ N 7> EGFR

PEA AL B rp AT A 2] EGFR JE (KP4 o 11 S e 4 AL kG )

EGFR IV 5 (4 A e A DU ) BL PR 1, {ELRIFSE & EGFR

B PR 484 B B4 91 X PG 2B B TIR A R, AR /R RN

FEAE TN P 2 BABTRCR v A — AP E S

XFheE i EGFR 734 (9 FISH 45 5 fil B A1 B it 2L

X R R R s AN B AN AZ A A T, AN B R 5

IR R BED 3 o B Z/NT 1A 05 S RUREED 14 =5 247

AT RFNHIN o ROZO AT % e ) DX A T 33Tl B it 5%

ST, AEA IR A TS XA T RO LA B, 3 mT BB 7 AR i

PR B — P A B DAL o A DR A T R X — IS AL ) B A 4

BARE PG ST B T LA EFREOR By )R R,

FISH J2&— A ] BRI S FH A E R RS ARG I H AR S0, ZUIRE

EGFR LK 8§ 5 e ARG I EGFR 8 [ 33k /A 31, S

AHACAE TR EE R 9 484 D7 T4 S VEAIC, il FISH HOAR R] RETE S T

EGFR ) y3 7 (9] ) 3245
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