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FEHNEES EGFR EAKRIAK EGFR ERART

RER AR, HHERR F—WEBER a8, it/ 30 341000; 2. A KF S _WRBER a~ 4,
A% F g 330006 )

(4 E]1 8 :FIREAEKE T 2R epidermal growth factor receptor, EGFR )TE B P JE s 20 21 v (0 35 5 K H e R e 7
T, 7 o BT TG4 B B b M rE B 224 — IR EE BT 2007 45 1 F % 2011 4F 4 A B1IA] (925 o8 5 i 40, 1 2 21 104 141,
Horp B N RERE ZH 2H 56 ] AR BRI AR TR N IRZH 2R 18 5] L IEH R N REZH 4R 30 4, B e A A T T 34 45 ZH 4 EGFR
FEHRIFEA, PCR VY 18 T2 B0 s 1E % T8 N BRZH 200 EGFR JERAN BT 19 21 FH IR Hoe s i, &R/ 7
BN B AL EGFR B PHPE R B FIE % F & R 73.2% (41/56 ) vs 30.0% (9/30), P <0.01 1 AR BB A B
[ 73.2% (41/56 ) vs 44.4% (8/18),P <0.05 Jo #—254 3 : C3 BT B W EGFR HFHMERIB R & F Gl &
[81.8% (9/11 ) vs 66.7% (12/18 ), P <0.01 ]} G2 2% 81.8% (9/11 ) vs 74.1% (20/27 ), P <0.05 |, ZENUZIZE > 1/2 4
RAY PR R R R B E THUZR 1 <172 4] 86.8% (33/38 ) vs 44.4% (8/18 ), P <0.01 ], {H EGFR BYZEik 5 F & Py B
FE M FIGO 43101 A Ok LS5 % R DU W AR SCHE . RO 1 75 IR L 20D EGFR BRI AT 19 G2281A Z27%, i 4 fik
T-21 ToRAE, 4 ¥ EGFR B FAPER AR5 15 B A0 21 8125 40 9 S VU2 IR AT 52 , T8 IN BRI 4 R A7 AE EGFR 418
F 19 i G2281A 578,
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EGFR protein expression and EGFR gene mutation in endometrial carcinoma

Zhang Leiying' > Fu Fen’( 1. Department of Gynecology and Obstetrics, First Affiliated Hospital of Gannan Medical Col-
lege, Ganzhou 341000, Jiangxi, China; 2. Department of Gynecology and Obstetrics, Second Affiliated Hospital of Nan-
chang University, Nanchang 330006, Jiangxi, China )

[ Abstract ] Objective: To study the expression and gene mutation of epidermal growth factor receptor ( EGFR ) in
endometrial carcinoma tissues. Methods: One hundred and four paraffin-embedded endometrial tissues were obtained from
Tumor Hospital of Jiangxi Province and the Second Affiliated Hospital of Nanchang University from January 2007 to April
2011, including 56 endometrial carcinoma tissues, 18 endometrial atypical hyperplasia tissues, and 30 normal endometrial
tissues. Immunohistochemistry was used to detect the expression of EGFR protein in the above tissues. Exon 19 and exon
21 of EGFR gene in endometrial carcinoma or normal endometrial tissues were amplified by PCR assay, and the mutations
were detected by sequencing. Results: The positive expression rate of EGFR in the endometrial carcinoma tissues was
higher than that in the normal endometrial tissues (73.2% [ 41/56 1 vs 30.0% [ 9/30 ], P <0.01 ) and that in atypical
hyperplasia tissues ( 73.2% [ 41/56 ] vs 44.4% [ 8/18 ], P <0.05 ). Further analysis indicated that, the positive ex-
pression rate of EGFR in the G3 endometrial carcinoma tissues was significantly higher than that in G1 ( 81. 8%
[9/11 Jws 66.7% [ 12/18 ], P <0.01 ) and G2 tissues ( 81.8% [ 9/11 Jws 74.1% [ 20/27 ], P <0.05 ), and the pos-
itive expression rate of EGFR in the >1/2 myometrial invasion group was higher than that in the <1/2 myomeltrial inva-
sion group ( 86. 8% [ 33/38 | vs 44.4% [ 8/18 ], P <0.01 ). However, the expression of EGFR had no correlation with
the FIGO stage and the lymph node metastasis of endometrial carcinoma. One endometrial carcinoma case showed the mu-
tation of exon 19 ( G2281A ) in EGFR gene, whereas, no mutation was found in exon 21. Conclusion: The positive ex-

pression rate of EGFR in endometrial carcinoma is correlated with the histological grade and the infiltration depth of mus-
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cular layer, and some endometrial carcinoma tissues show the mutation of exon 19 ( G2281A ) in EGFR gene.

[ Key words ] endometrial carcinoma; epidermal growth factor receptor; gene mutation

T B N K 95 ( endometrial carcinoma, EC ) T
EORAE L TG N W R R R R W E T
7S I A L v R R AR A o S H B
T A B IR T B R AN B & R (ELX I S5
SR B R BRI AT IR T O R R AR
K I F % & ( epidermal growth factor receptor,
EGFR )J& — Pl B A7 W% 24 IR ¥ M % Pk 10 o i 4R
H, KN SWESHFEKRS S 2R MR L
KRB BRI R, R KN T A
PR 3% B 410 i 5] ( EGFR-tyrosine kinase inhibitor,
EGFR-TKI) A B A TR 5 1, 38 B8 3 5k %
B Az K TR 32 K B 1 3% 38 i R 440 B X 0T 1
e A, BESE W, X EGFR-TKI IR 97
A EE /N 40 M b 9 h EGFR BE N & B R AR
KW EGFR-TKI IR B UKL ] fiE 5 ECGFR
B 5 A2 % ) AH ¢ . EGFR-TKI [7] B X 75 A
98 5L T i e 400z, HG 3k A o] R A R R R
# H ( mammalian target of rapamycin, mTOR ) f
FR R R AR MR TS BEgE R A
FE RO MR h £ AE EGFR B W R B,
EGFR-TKIH] L 33 5% Wi PI3K-AKT-mTOR i i
PEATHE R 9T, W EGFR 5 75 9 B 1 &
A R RS A VI G AR o TKIAY I Wi IR
W6 WoR EGFR A W1 W i 8 1 L B E
By EEEE B A BENLE 5 EGFR 5748
ERARESMA T HE Bk, A5 A
JH # 95 20 Ak B 35 DRI P 1) 7 3k A 0 - I B9
HAH EGFR H H KA & EGFR 2] 19 .21
SHNE TR ARG AL, LR EGFR 7E 7B N
S A R v B A Bl R

1 R

1.1 UG RFH

IO 48 I od 2 B B B R 2 5 B ) B B
2007 4 1 H 2 2011 4F 4 ] A a3 2]
21104 1], o5 OB 56 191 AR AL A TR
FE 18 5], IR 5 PO 30 3l Herp e oY B R
AEIR 44 ~70 % R AERE 55 2 H IR L IR S
Figa 28 27 5 W e ) B 491 =50% . MR 4 2000 4F FIGO
il A L AR AEEA T 20 30, L e 27 1,10
1919 451, T4 10 45 ; A1 1998 4F FIGO fllZH 21 P iiAE:
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TR Pk s Hoh G1 9% 18 i, G2 2% 27 i,
G3 2% 11 B R <12 2 18 i, WUZRE > 1/2
& 38 B A IR AR 10 4], ok 548 46 B,
A M A A - E N AR B AR IS AE 40 ~ 52 & Z 8],
PIAENS 46.5 2 5 IEH 15 NIBE B AR IR TE 40 ~ 48 %
Z Il AR R 43.3 %, A B R AT R #E T
TI7 BT ERIRYT . B A 56 5 R B B4 21 K 19
19155 N SRR A BB i AR B R A S 20, DA BL )
TEJIL I 32 ) W T B N TSR 6 2 2 30 191 A % R
AT EEEI Y . A AR A RS B 5K [
BOIFEBAERE.
1.2 EZiEXA

BTN EGFR B s RS [ [ 48 M 18
HEYHEARFFEARAF, S-P REEHLLEY
RAGE W T L AEE AR KA RAE, DAB &
A [ b5 Al A BRI & A BR 2 |, DNA
Marker ,DNA 7= 4li {17 & . PCR il & A I
AR TAY TR A AR, Big-Dye Ml 3 i 51 £ 11
H AB A H] . B5.0H A )R &l [ A AR
AR BR A
1.3 fzgafekbn 57 AREALR EGFR &8
o9 Ak

BALRUEN 4 um BV F,60 CHEFEER
R R A B TORG K, 28R K gk
PBS W Mk 3 Yk, 4R 3 min; Il 3% i A AL AL 5 TR RE
A 10 min, PBS YRS 100 wl B8 I TARW
37 CHEE 20 min; PBS YR 50 wl EGFR Hifk
(1: 150 ) TAEW, 4 C il B & ; PBS U J5 iR fin
100 pl! DAB %AW, BAMONEE 5 min, 47 AL 6N
FHAE . 7&K e, IR ARG % 1 min, ZE 1K ph ik
S, PR d R, 20 S G T g .

EGFR [ 2 o7 T H I8 A0 A B, 3 304 B €0 B
R (L RIURE B Ay P A 4l e o 20 i 0 S
SRIE T RBUWE R G ISy . BARIR B R bk
P10 A=A OLET, 43001 H 50 100 A4 g, 155 FH 4
FiIKAITI. TTHECHME N 0 57, B OHMMEE <
10% K 1 45,10% < & A% <50% /2 57,
50% < B ME <75% N 3 4y, B O >
T5% K 4 5yo YetasmpE  JCE N 0 43, IRBE A0 1
o BRE R 2 43 AR e 3 4. 0~3 R - ),
4~5500 +),6 ~7 53 R(H ), KT8 4 A H),
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b+ ) UL B BHME RIS, 5 43 B LUR 9 A%
Fik,6 43 KL BB R EIA

1.4 PCR =¥ T2 ABBELELR Y EGFR S 2T
19.21 /%)

K B G AT 75 H 56 I 41 DNA, BBk 4l Ak 5
AT 2% T PR BE BE UK, SR AR O R B e
DNA it ., RJH Web Primer #43% it 4t X EGFR
FEHE 19 f121 4B FH519,19 bR T EiFS
). 5 -ACGCAGCATCATTAAATTCTG-3", F iif 5l
1.5 -TGTCAAGAAACTAGTGCTGGG-3" ;21 4 i
F FIE5 14 :5'-GTCCAGTAAGTTCAAGCCCAG-3", T
s ¥ .5 -CTGTTCCCAAAGCAGCTCTG-3", ) |
Sl FEA T Ay T RA R A E H A .
PCR W AR 2R Ay 25 l, Hvoopr e K i B 2 20 3%
KIZH DNA 735028 1 wl.3 pl; PCR B 25144 -
95°C #3311 min,94 C7ZEE 1 min,56 C( 4h
T 19)/60 C( 4hE T 21 )iB K 45 5,72 °C FE A
1 min,35 NG ;72 °C ZEH 10 min, ¥ 38 =4
I Bt s A e Jsc L K AT RS, O X 8 S A

Yyt tratifh .
1.5 FTARBAELEF EGFR 92T 19.21 PCR
= B

¥ EGFR 5.1 19 .21 PCR P2 ¥ dE A5 PG R,
FERAKRZR R PCR )5 wl T 5149 2wl G
R BIGDYE )2 pl ddH,0 1 pl; #IEHRFRF 195 C i
A5 3 min, 95 CAEME 10 5,50 ‘CiR & 10 s ,60 C #iE
#1150 s ,35 MERIG 4 CHAF . BRIEA S8
dksralifl, AR BRANR  AIEIRS5 RS, BUE 384
FLAR, L 180 x g BEE B0 5 BEALINAIAL 95% L1
- TR 30 wls B E#, IRTedR % IR 51, - 20 C
WEEHHE 10 min, 4 °C .3 000 x g 5.0 30 min, BUH
384 FLA, FEH FL A B AR 8107 B b Tk 4K 1
FEFLINA 70% 215 35 pl, £ B34 °C,3 000 x gL
15 min; B0 5, B 384 FLAR, B FLH A, B4
FEZ LK AR I 3B HCE 15 ~ 20 ming LN 8
wl F B, BB 1154 9C 1 000 x g B0 1 min, K5 H
Pt iz P, 2545 JFE L I8 30 ~ 120 min; ABI3730XL [ 3
T FPAL_EMLI ), 42 F DNAStar J2 Sequence scanner
BRA N B R 41 55 GenBank 2T & 2 (9 FE 51 LR,
A TR AR
1.6 %itsam

K SPSS13. 0 GEit#k i, izl x* Ki30al Fisher
WAV MRk e it o i, RN R A REH ¥ K&
Spearman AHC TR S AT 0 M. P <0.05 5L P <
0.01 RERAGITFE L.

2 & R

2.1 EGFR ZGETENEBARFHEL

R 25 5% B 1) %M . EGFR F H7E 75 WK
AL T HERARRES TIEY F 5 N
[73.2% (41/56 ) vs 30.0%( 9/30 ),P <0.01 |}k
MR B A TR L 73, 2% (41756 ) vs 44. 4%
(8/18),P<0.05 ], 4R 4#/x,EGFR HHA 515
A ISR B UTAH OC o

E1 FEAREHELH EGFR EAMFRIK( x400 )
Fig.1 Expression of EGFR protein in
endometrial carcinoma tissues ( x 400 )

A: Normal endometrial tissues; B: Atypical hyperplasia

endometrium tissues; C: Endometrial carcinoma tissues

2.2 FEAMREECGIR RO ikiis LmEoR
ZEA &

W 1 iR, EGFR & ATE T 5 W o ih &
K5 T E N U5 R X Z R R 2 A
K A E N 2122 o 3 i, EGFR 22 1
1) B 26 IR B (P < 0.05 ) ; [RlRE, Bt 5 WLZ
RV B A IR, EGFR & 11 14 BHM: 3R 3K 28 3% 7 3
nCP<0.01), 31 [FAHEERV] EGFR EEHTEFE N
g 238 5B B AL 2L FIGO 433
B HA MBI B XR(P >0.05),

2.3 PCR =¥ ¥ & EGFR $F2-F 19.21

ARFY BEHY EGFR AMNEF 19 21 K435 K
650 bp,660 bp Ky 34 5 19 7 9 F) FH 3 Ris 0 6 Jie H
VKA, 25 5 C 1 2 ) R WA iz AR R D B 1
EGFR M 19 21 47
2.4 FEF A EGFR 92T 19 £ K 694

WX EGFR B E5 19 .21 A8 1B
KILEGFR FEH 19 A F 55878 1 il K13 ):19
A3 99 AL, Horh 5 97 AL G S
9 A BB G2281A( 2281 183 EGFR 28 M/ F
3633 NI ALAYES 2 281 PERIEH G AN
A)o AR BN, Z BB HE AL EGFR
BRI N HECH ). HAR T8 N IR 4 4
R EGFR 4.1 19 .21 2878
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Tab. 1 Relationship between EGFR expression and clinicopathological parameters of endometrial carcinoma

Expression of EGFR ( n)

Positive expression

Index N P
~ . m Ht rate ( % )
Grade of FIGO
I 27 10 8 4 5 17/27 (63.0)*~ 0.334
I 19 4 8 5 2 15/19 (79.0)% 0.732
i} 10 1 2 4 3 9/10 (90.0) 0.705
Grade of histological
Gl 18 6 7 4 1 12/18 (66.7 )4Y 0.458
G2 27 7 10 7 3 20727 (74.1)" 0.037
G3 11 2 1 2 6 9/11 (81.8) 0.017
Depth of myometrial invasion
<1/2 18 10 5 2 1 8/18 (44.4) 0.001
>1/2 38 5 13 11 9 33/38(86.8)
Lymphatic metastasis
No 46 14 16 9 7 32/46 (69.6) 0.055
Yes 10 1 2 4 3 9/10 (90.0)

* P < 0.05 vs grade of FIGO [T, ®P <0.05 vs grade of FIGO T, *P <0.05 vs grade of histological G2,

Y P <0.05 vs grade of histological G3

Exon 19 Exon 21
bp 1 23 45 6M bp bp M12 3 45 6 bp

600 700—
400 500—

500 300—

—100 100

B2 EGFR % 19.21 M8 F PCR ¥ 1874
Fig.2 PCR amplification product of EGFR exon 19 and 21
M: Marker; 1-6: PCR product

3 3t it

EGFR J&—F 40 Jifd 5 2 1o A% 2 1 324K, 8 T
1 AU R s 2 R A L 2 AR, 5 AR AR K
A ¥ 32 /& ( human epidermal growth factor receptor,
HER )2 \HER3 \HER4 [f]J& T 3% Bz A= K A 32 fA R
W7, AT X BEAARLs A X ) 2R MR IX R i P X i
RBLEETE ALK ) =B . W5 A X 2 G

MIPCAAR 3 2 3K B2 4 K I F-( epidermal growth fac-
tor, EGF ) 5 b4 K A F-a( transforming growth fac-
tor-a, TGF-o ) 2 25 & 1 3R Je £ K - heparin-
binding EGF, HB-EGF ) . P 8 1T 22 ( amphiregulin,
AR DFE ST ZE RS X X5 5 5 S R A 4
VERD s LD DX T 7 25 A T 5 ATP 85577 AR
TR b P i 20 T WK il 45 ) i % 2 R R i 455 ) S 4
RO WS R EGFR A R AF 5 i i
Z 52 MMM R . EGFR =35 7] LAE i
v IEE 200 Y 3 L 45 28 S e A% 0 i A i e T
Ejskjaer 25 °' % 3 HER1 \.EGFR ,HER2 \HER4 J¢Ji¢
& TGF-o HB-EGF 7 '8 P4 5 21 21 v ) 3 10
FmTIER FENBAZ. Livasy T
82% T B NIRIEAL LU EGFR w1k, HA 18%
(5 B A 20 EGFR ARFIA T H RN Rik, HF—
PRI A O R EGFR 5 283K 19 T 5 N B £
SRR S I TR R IR B AN Rk R,
KW EGFR 55 N I 0998 il & A ok e B
HIELR,
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CCTCCGATGTCAGTTTCTGCTTTGCTGTGTG
360 365 370 375 3 3

A W

LI |
TCGAG
235

L T T O I |
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40 245 250

bt

3 EGFERNEEEE EGFR
MEF19 ERTNFER

Fig.3 Sequence of EGFR exon 19 mutation in one
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endometrial carcinoma patient

A: Upstream; B: Downstream

ARHIF 58 F) FH S 28 AL A K & R, EGFR 25
EF 5 NI S Y 20k = T IE W 15 R &3k
A R N, 2 BT R EGFR
(255 F 8 N A A 0 M E R R A
K AETFENBIRE WAL 2= 0 90h B R,
EGFR RN E M S, H EGFR EH 52 E
A, 4558 42%, EGFR 3k 5 15 N I
KA R REDIMC,

FEEE X EGFR WRE G IF R 5 T PSR i 2 1
AR/ NI RE 7. Paez S5 2 HYBFIT R R, i AR
BHE EGFR WP V45878 3K 21% , Horp L LA
H 2% ~8% , 1 HANGEAL Ky 26% . 1% 2 TR T il
YA X LR S8 AR AR AR T oM AR 2 kR R
P, 3K 5 R R O R R o AR R SRR
STRURATE— 5, BF5E™ BoR, EGFR 5 H 587
FEAIT 18 ~21 S+, Hrd1 90% i T 19 5 Jz 21
SHMNE A AR ST AR A A GEAR R AR
%, i EGFR MISCHFIT TR A , H7E 5 P 9
H A DS, Albatir 25 BF 58 T 185 N 5 40
Jif 58 2 PR K Tl A S [X 18 ~ 220 A T EGFR HE[H P
GIRIR, KIL EGFR 1850 Y A R (1) 787 PN 98 41
WA AE D AR | TR X AR SR 1R Y B R
Takahashi 25 ) [F) B X5 77 P B HeLa 20 Jifg bk F
1T EGFR JEH1) 18 ~21 “ZAM i+ k47 T I)F, &3
EGFR R:H7E HeLa #iffirh ok WL 28745 . (HEGFR¥ 4t
FUPGHE B HR SE BTN -5 YRS 1R T A AL, A
B E T B PN R /D BB AR iz P T B e P BT
TRIT RIS LE /N R A AE I, 2B EGFR #5407 %

B RS P ) YR T A R, PR — 2R B E T
B R A 2V R S AFFE EGFR BRI R AR HIAR
JY A H B R L, Hayes 5504 A GH 33 %) 45 4] 1
BRI B AT s A et R B 65% 11T
BRWMEIA A EGFR Had B3R GA X Y 35 4
ZURI DNA #4700 F A % B EGFR $£ 518 ~21
SMEFERAS . T EAR/N A T EGFR 3L %
AR EFAFAE T AR Lot AR KR R R,
PRI bR A9 o DL 5 A8 T R 5 4l 2Ok I A 6 578
WAL ),

ARHIFFE 38 35 X AN [ 7B N A 2L B DNA
Praaifb)s , % EGFR 55 19 .21 A1t ¥E47 B
FERr , & BAE— )15 NI L S R R 8 A, 5%
AL TFAMNE T 19 B 97 (iffiFE( G2281A ), T H:
SR 1 B HE TR Hh RO 1 R A SR AR I R A Tk , 1Y
D761N. EGFR 28 A7 ¥4t 3 633 ANk JE , 4ifidh ™
A1 210 ANEFERR, Hb iR 5 3 24,761
XN JE EGFR A0 F 55 2 281 MHg L 2 2 283
AHILRD GAT HHS T8 B AAT BHS T [RIAHZ &
FFE N I 4 4 EGFR R 19 23K o B P
(), 4278 EGFR FEH 972 5 HoAR [ 3k 1 JE v] g
AKX [RIBFAAH TR S RALR A5 N, gt
EGFR J:HAMNEF 19 £ 1 FIRA5( DT61N ), i 4h i
T 19 FHAE T EGFR JE X H) 1% S TR T B AR 5 X
U EGFR Jk X 98 75 {fi 15 1 SRR U BT 1 700 A 130 oY
FES S v A I DRAES o) 25 03697 R T E
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