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Correlation between EGFR Expression on Breast
Cancer and NVB Sensitivity

Ning Yongling'?, Xie Yewen?, Chen Jie?, Zhou Hong'*, Qi Chunjian**
("College of Basic Medical Sciences, Nanjing Medical University, Nanjing 210029, China,
2The Affiliated Hospital of Nanjing Medical University, Changzhou No.2 People’s Hospital, Changzhou 213003, China)

Abstract Breast cancer treatment has been individualized for a long time. Epidermal growth factor
receptor (EGFR), whose expression level in tissue was generally associated with high tumor grade and elevated
growth fraction, was a postoperative prognostic factor for breast cancer. As a salvage treatment after anthracyclines
and taxanes in advanced breast cancer, vinorelbine (NVB) also had encouraging activity when used as a single
agent. We found that EGFR expression in primary breast cancer specimens was significantly correlated with NVB
sensitivity (P=0.001), while no significant correlation with pachitaxel, adriamycin or 5-fluorouracil. EFGR-
negative breast cancer line MDA-MB-435s was resistant to NVB, while EGFR-positive line MCF-7 had a high
sensitivity to NVB which could be reduced by anti-EGFR antagonistic antibody. Moreover, NVB upregulated
EGFR expression in MCF-7 and affected ERK1/2 phosphorylation consequently, which could be partially inhibited
by pretreatment inhibitory anti-EGFR antibody. Our study showed that breast cancer cells sensitivity to NVB was
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associated with EGFR expression on cell membrane, suggesting EGFR expression may be used as a predictive

marker for breast cancer treatment strategy.
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sensitivity assay, ATP-TCA)

ATP-TCAJ& — Fli WL (1 b 988 44 T7 24 50K U

1 5012 BR R B A BY IR AR FHIE
Table 1 Clinical characteristics of S0 patients with
breast cancer

i R ARFAIE GRS
Characteristic Results
Age (y)

Median 56 years
Range 32~79 years
Menopausal status

Premenopausal 22(44%)
Postmenopausal 28(56%)
Histopathologic grading

Gy 15(30%)
G, 24(48%)
G; 6(12%)
G4 5(10%)
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ADM). 2% #2F#(pachitaxel, PTX). NVB[{TDC%}
A Sh25 pg/mL. 1 pg/mL. 13.8 pg/mL %1 pg/mL,
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MR R P A3 w32 AL, AL %
H2x10% 37 °C. 5% COH% 775~6 dJa, JIA50 uL
BRIV B DRI CRME, EAURI . PRI bRt
AR 50% M ¥ &£ (50% inhibition concentration,
1Cs0) F190% 1 1] #¢ J&(90% inhibition concentration,
ICop): — i} 24, 1Cee>100% TDC }1Cs5>25% TDC;
+: B, 1C9<100% TDC }1Cs>25% TDC; ++:
J&, 1Ce>100% TDC J1Cs50<25% TDC; +++: 5 H,
ICy=100% TDC MIC5<25% TDC.,
1.5 Western blot

4 FPBS PRI I, F1 mL A IR RIPAZE M

@ A A

A-DIKIRF R FUIE AR T EGFREIEK - Hy— +. ++, +++ E-HIK

R RHER-2FR BT H— +. . +++

(1xPBS, 1% NP-40, 0.5%/li % I [ 44, 0.1% SDS) X
FHI 710 mg/mL PMSF, 30 pug/mLHll ik Bfaprotinin,
100 mmol/LAN FR8H) 4 5, - 1VK 1230 min. 4 °C,
10 000xg, 50010 min/5H 3. H10% SDS-PAGE
OB G EE . 4 ng/mLINEGFRA A ErkBiiAmkp-Erk
Pt 4K % 1 hjim, TBST(50 mmol/L Tris, 150 mmol/L
NaCl, 0.1%/t:3£20, pH7.5)¥E321K . F M A40 mU/mL
IPODFE it it — 1% 530 min, TBSTYE 54X ),
2 ORI, R
1.6 ¥ESHIT

S B P Dimean=S. DB XK R B B, LA
K FH R 56 5% L IR 36 07 22 2 HT(ANOVA); g B 45
B 540 97 245 W0AH 5¢ P Al H Spearman’sAH 5% 43 #7 .
P<0.05% /8 LA Ge it 27 55 o

2 HR
2.1 Gz fE LR M L BR 2 ¢H L PEGFR#N
HER-2H)FR %

EGFRFTHER-2# [ 7 FL g 41 23 b 2 [F] 7K
RIS, Sue Ak Y05, W M (O R R Y
HEVEP oy AL e, 59 BIPEQR T (R) . Bl

i B 3

A-D represented EGFR expression level of breast cancer tissues as —, +, ++, +++, respectively; E-F represented HER-2 expression level as —, +, ++,

+++, respectively.

1 %f&EHALENEGFRITHER- 27 FLARFELH LA AR IX
Fig.1 Expressions of EGFR/HER-2 in breast cancer tissues detected by immunohistochemistry

*2 50%IZ BREFRAFEGFR. HER-2BIFIEER
Table 2 Expression status of EGFR/HER-2 in 50 breast cancer specimens

ik sl FA 1 S5 PR S
Expression status Negative Weak positive Positive Strong positive
EGFR 30(60%) 8(16%) 7(14%) 5(10%)

HER-2 21(42%) 14(28%) 7(14%) 8(16%)
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B BB 560%- 16%- 14%K110%: HER-2[91 1 Table 3 Correlation between drug sensitivity and HER-2

or EGFR expressions in breast cancer tissues
55 P BB B 2353 7429 28%- 14% F1116%6(42) - IR E R LD
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22 FRBEQHNBEIENER b St PR BT

o e 1 N NN s HER-2 EGFR

Hl /ﬁﬂ E(] ﬁﬁ jbjifﬂ’ ATP_TCA/%H U\ ﬁ )&ﬂﬂm{m” PTX Correlation coefficient —0.035 0.038 8
¥ 9RE A0 J S T AT A R RBUR T AR SIZEG &5 R P 0.809 0.788
. - Correlation coefficient 0.304 0.223
N, T A AT S-FUL ADM, PTX. NVBHJ ADM 0,031 8+ o
/@& E‘z S ﬁJ\ 7HJ[J 7‘96%\ 24%- 62%%[]42%0 Spearman’s S.FU Correlation coefficient -0.232 -0.128

e N SR e = S ek P 0.104 0.375

*H 9% ﬁj *ﬁ Q % 7R, EGFR%% Ji rﬁ {H‘ %PTX‘ ADM NVB Correlation coefficient 0.064 0.452
BUS-FUR) BB o AH OGP, H & 5NVBE IEAH K P 0.657 0.001*

#:(P=0.001); MHER-2% ik §§ ¥l SPTX. NVBgf /<005

(A)
MDA-MB-435s MCEF-7
100 10
S S MDA-MB-435s MCF-7
%80 P
< <
=] =]
560 & | b | SGFR
[ ()
$u0 EY
= =
20 5
5 5 R R epp— B-Actin
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0010 10 100 100 100 10 10 100 10¢
FL2-H: EGFR-PE FL2H: EGFRE
EGFR
(B)
MDA-MB-435s MCF-7
g 1001 g 100 t—\ - PTX
£ 0 £ 30 " = NVB
s 5 -+ ADM
g 00 S 607 - 5FU
= - £
=z 401 =z 40
2 2
&0 &0
5 201 \ £ 20
g g
£ 0+— . ; r ' £ ol— , . T T
200 100 50 25 12.5 200 100 50 25 12.5
Test drug concentration (%) Test drug concentration (%)
2507 x 600-
CJ MDA-MB-435s
2004 Bl MCF-7
—~ ~4004
2 1504 2
<1004 )
200+
50- [ I
doe Ll oM (1R J11 o al |
PTX NVB ADM 5-FU PTX NVB ADM 5-FU

A WA . Western blothor Il A\ LI 41 o kMCE-7HIMDA-MB-435s_EGFR & A 7KF; B: 40 4R 2)(PTX. NVB. ADM. 5-FU), 5
TR L I (200%, 100%, 50%, 25%, 12.5% TDC)AbIEMCE-7HIMDA-MB-435s. 48 hJi, Kl Aks7 240 fssak i, 22 il Iha 4 i 2 K3l i 22,
T HICHMICo. K75, *P<0.05, MDA-MB-435s41 5MCF-741 LL4% .
A: expression of EGFR on human breast cancer cells MCF-7 and MDA-MB-435s measured by flow cytometry (solid, isotype IgG) or Western blot; B:
growth inhibition curves of MCF-7 and MDA-MB-435s exposed to four reagents (PTX, NVB, ADM, 5-FU) with various test concentritions (200%,
100%, 50%, 25%, 12.5% TDC) for 48 h and compared ICso and ICo (% TDC) values. *P<0.05 MDA-MB-435s group vs MCF-7 group.

E2 AFLAREMHAEMEGFREFZIEURNITTAHEER

Fig.2 Chemosensitivity results and EGFR expression of human breast cancer cells
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Tumor growth inhibition (%)
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0- _#- T

MCF-743 %1 0, 5, 10 pg/mLyLEGFRY AT AL FLT hjm, i 5NVB(100%
TDC)JLHG 7. 48 hfig FIATP-TCAVE A Wl 4 M A KAl 75 1. *P<0.05,
EHANVBA . EGFRYLA(S ng/mL)+NVBA LA .
MCEF-7 cells was pretreated with 0, 5, 10 pg/mL anti-EGFR for 1 h and
then incubated in presence of NVB (100% TDC). Growth inhibition was
tested by ATP-TCA after 48 h. *P<0.05 vs NVB only group and a-EGFR
(5 ng/mL)+NVB group.
El3 FREIREHNEGFRIUATALIEMCE-73NVBZ 8 £

Fig.3 Effects of pre-treatments with different concentrations
of anti-EGFR antibody on sentivity of MCF-7 to NVB
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5-FU M BB B2 TG AR DG PE, (R 5 ADM & IE AH G M
(P=0.031 8)(#%3).
2.3  FLARIEYRBEEKMCF-7F1MDA-MB-435s84 %5
BN s R

v 20 R I FTWestern blotfar i 45 5 ¥4 7R,
JIig 4 M PEMCF-7/ £ JAEGFR, [fiiMDA-MB-
435sJL T AN K IE(KE2A), TRk 3R AT % EXMCF-7F1
MDA-MB-435s1E & 52 5 % 4. FHATP-TCA%y
SRS I AT AFPTX . NVB. ADM M 5-FUK) i %
o 45 B oK, MCE-7TH NVBHUE (1C5=3.83£1.72,
1C9=203.01+3.89), XPTX 5 i /H(1C5=3.45+1.02,
1C9=6.2142.28); MMDA-MB-435s%fNVBA~ i J&
(IC5=236.48+7.51, ICo=425.66+7.38)(/12B).
2.4 HEGFRIETIRIINVBINHIZL IR 2 40 A B 2201

h Tt R LR 40 U EGFREZIAXINVB
TRURK 2 (1) 52, A A )9 B 1 LB GFRBTAA X 4
Mo HEAT TAL #E1 h, FF N A100% TDCIFINVB. 48 h
J, BINVBXMCF-7H #0615 Bl 45 R Wos, 5§

NVB - +

EGFR

5 20 0 5 20
+ + + + +
- - + + +
e ol i~ oes e
— ——

A: MCF-TZNVBALF 5 23 59 FH R i AR (28 wFIEZH, SE4E yNVBZ] ) FlWestern blotr I EGFREIA K- B: F20HT N iiE (5 54> T Erk1/211

WAL /KT, L HTEGFRYUATIAL B 5 |2 ) A2 1k

A: MCF-7 cells were incubated in presence of 1 pg/mL NVB for 24 h, then EGFR expression was measured by flow cytometry (solid: isotype IgG; light
line: non-stimulation; dark line: NVB stimulation) or Western blot; B: MCF-7 cells were pretreated with anti-EGFR antibody or control IgG for 1 h and
then exposed to 1 pg/mL NVB for 24 h. Their lysates were analyzed using antibodies specific for phosphorylated and unphosphorylated Erk1/2.
El4 NVBAEFEGFRE TiFES 5 FHEMCF-7THRIEREWL
Fig.4 The changes of EGFR and down signal molecules expressions in MCF-7 treated with NVB
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