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[ Abstract ]| Background and purpose: Human epidermal growth factor receptor-2 (HER-2), a member of
epidermal growth factor receptor family, initiates a diverse set of signaling pathways that ultimately affect such fun-
damental processes as cell proliferation, cell motility and cell apoptosis. It is reported that HER-2 was associated with
epithelial-mesenchymal transition (EMT) process. However, the mechanism needs further investigation. The purpose of
this study was to investigate the mechanism of HER-2 on regulating EMT process. Methods: Transwell assay was used
to determine the motility of breast cancer cells; Real-time fluorescence quantitative polymerase chain reaction (RT-
FQ-PCR) was employed to determine the expression of genes of interest, and reactive oxygen species production was
measured by reactive oxygen species detection kit. Results: HER-2 overexpression in breast cancer cells could promote
cell migration and invasion. Mechanistic study showed that HER-2 overexpression could upregulate ZEB1 expression.
ZEBI silencing by siRNA reduced cell motility of HER-2-overexpressing breast cancer cells. Furthermore, reactive
oxygen species produced in HER-2-overexpressing breast cancer cells were less than those produced in corresponding
control cells. Conclusion: Our study demonstrated that HER-2 overexpression endowed breast cancer cells with EMT
related properties by upregulating ZEB1 expression. ZEB1 could be a candidate target for further study of the relation-
ship between HER-2 and EMT.

WEEH . 25/NE  E-mail: guoxm1800@126.com



(¥ BEAER L) 20164E82685 12

969

[ Key words | Breast cancer; Human epidermal growth factor receptor-2; ZEB1; Cell invasion; Epithelial-mesen-

chymal transition

LRI R L e DL AR R, R
BN H R R B 1, FET-Fmepaf
JRE S A Mg . DAk, Bl FLIRIE LR
BRI FERARE, IR RE USSR RIR
W, H MR R 28 5 B In) )2 FLAR R T
T e A EE R A T, R R LR TR Y
HERNE, HI, FRIAERERZ LS
A EEMIGIRE Lo M HER R Z K (estrogen
receptor, ER). ZZ# X Z{K(progesterone
receptor, PR)FIAZE3 A KA F5Z{A&2(human
epidermal growth factor receptor-2, HER-2)[)
FIRAE, FLBRIE VT FE 2 ok = Fh AN [R] 5
A [ ER+AI(E)PR+AL . HER-2FHME A K — ]
B AR, =R AL U ETR YT
BAT TR, BURBA 25, Horb, HER-2
i FE IR R R R A K AE B B & T ER+ A (EK)
PR+%I(luminal#y), EIRHER-2HEHHIHE 0] 7G
J7 25 RRFRTT W] LB M HER- 25 Rk L 7L
PRIEE AT, {ELTRS 245 B e 2 6 [ At 35 ki 77
1 AR RW, HER-25 %k 7L IR
55 A S B 0 L IR g AR L, i R B R R AR
w00, ULWTHER-21d 36 0k 5 SLIE 10 R %
YIS, HEUTHER-2X0F 2L i 98 40 B 1 17 28 5% 7%
LA B T 7 H S R R s, 518
P FL BRI e RS Il R At — 2 JEL K

|- Jz 8] Fi %% {1k (epithelial-mesenchymal
transition, EMT) LAk M@ oe i s, &
8 b Rz 20 e 3 e R AR A S B (] i R A
PRt AR T EMT S5 g 40 i 45
B BRI, A, EMTS w40 i i ik
Y7 M A S s ik e . B
B9t %W, HER-2SEMT A&, |
HER-2 532 M EMT it B o (15 5 B K 4N ZEB1 |
Snail . SlugF Twist75 1) BAK S 2R H A58 0 85
b, ARSI B Transwell/ N2 AU 20 it 1Y 12 2
A1, ME/RHER-25EMTOCFR MH X ZL IR
1R R PRS2

1 BRI %

1.1 ZHREEESR

MCF-7. MDA-MB-231, SK-BR-3#1293T
HiFAEDMEMEL R HErh 5553 5 A10% 11 G 4
1My . 1 mmol/LIE T LR . 2 mmol/L -4
ZWERE, 100 U/mLAYTE FE 2 A100 mg/mL 4k
Bz, FE37 °C. COARFRITEH 5% 1R A BE
PREE PSSR
1.2 HER-2IFT XK AR RIE

B HER- 23 SRk ok, A2 955 5 4%
1K pCDH-CMV-MCS-EF1-Puro, fTRIzol%4
fift s MSK-BR-340 il #2 S RNA 3 iok 52 5%
S CDNA, AR5 i SERT O i R A i EE
J2 )i (real-time fluorescent quantitative polymerase
chain reaction, RTFQ-PCR)Y 1 HER-2FL[A
HER-2IYPCR FiiF5|#) %% 5 -AATTGCTAG
CGCCACCATGGAGCTGGCGGCCTTGT-3",
TSI HF5 . 5°-ATAAGAATGCGGCCGCTC
ACACTGGCACGTCCAGAC-3’, Nhe 1 FR#IE
IG5 . GCTAGC; Not 1 BRIPE PTG
Mi: GCGGCCGC; KozakJ#%1: GCCACC,

HiNhe 1 . Not | Y] Z 5 AL #HER-29"
W B, PRI T4 DNAVERERRES:, &
JE i KAFF R A . e . DNAfHE . B
Y5 E X DNA 3 55 4iF 58 S HER -2 520 8 58 R 1)
Fa g, HER-2T3 Uk shRNA A4 2 o #2 e AC
)i Fak ok k4 8, # [ HER-2 ) shRNA ¥ 51
22 TRCN0000039878: 1E[15-CCGGTGTCAG
TATCCAGGCTTTGTACTCGAGTACAAAGCCT
GGATACTGACATTTTTG-3"; [[1]5’-AATTCA
AAAATGTCAGTATCCAGGCTTTGTACTCGA
GTACAAAGCCTGGATACTGACA-3’, shRNA
R B AR TAY) TR () e A PR Al A B
HARM G H P B8 2% pLKO. 1 puro B 45
YEF W (http://www.addgene.org/tools/protocols/



970

%

B, 4. HER-2E3ZEBIfE gt FL I 00E 5 [a) stk

plko/) o BEAE LT 14 S5y 3 Ao 0 7 ) 26 AR ol
SR, PR RS B L AR A e,
ERSEEZR (1~5 pg/mL)FiivE FHVEAHM, A5
HER-2i:f K35 1 FL i 40

1.3 Transwell3£1&

FH Transwel NSRS I T 75 (1R 58)
SCE, R SLE MR 2B S AL BRI A AR, O
[F) P 2 12 28 S 0 T 2 7E Transwel /N3 JiC B Al &
FT I, LA o I 2 58 52 5 o 19 15 3R H Oy vk 2P
BR . TR T AR Sk . 2440 FIEPAE T
W MR BUREUE , TOR A N AEUK bRk,
¥ Transwel/NE B T 2440 BT 5T
MEREFEIELIL « 3~1 : SIELBIRS), RIS H
60 pLiE& W E T Transwell/N=E, 37 °CHUE 1 h
i RCEEE AR sy, WAL 4Ei, PBSYE
IR, SRIE I s R R, T4k,
P 440 B0 E 95 3(2~5) < 104> /mL (AN [7) 4 i 422
PR H S SR E ) ; 200 pL 40 2R
JMA Transwell/hz, 7E/NVE T Q4AFLAH) A
500 nLE&2%~10%FBS s34 7637 °C T %
7724 h(OA[A] 4 B 35 R [ AN TR 5 B /A,
FHA%Z B W [ 230 min, SRJ5 FH45 b7
e PR IR 22 /INE T A S8 JBE 1) 200 it B 3
FRRE s 7EMRVE A T B LS S ) A
JiL,  UREE TR v R RS BEATLIRG A LT
SRJG VBT (R348 BT B
1.4 EESKEDN

FIH 138 25 KA AR A B 7 i
E=w ioalll 5wl e sl /ORs SN EORTE = W G L .
RS G U A5 . # IR 1 000 TC Iy
KRR B DCFH-DA , {24k & 410 pmol/L,
YIS 5 BT TR B4 i DCFH-DA Y, 2 fifg
el F3(1~20)x10°/mL, 7£37 °C T & 20 min,
FR3~5 minFEIR A — T, (HHE R4 i 72 5
FEfh . FHJCIME A0 M3 SR pE AR A I3 e, DhE
Iy LRI RIDCFH-DA, it A0 X
HTIE SRR

1.5 RTFQ-PCR

FHTRIzoI 2 42 HUGIRNA S5 SR 5
“ATakara-PrimeScriptTM RT reagent Kit; RTFQ-
PCR W& % “~LightCycler 480 SYBR Green I
Master(l [ B +Roche/A ) 5 BHE/SHr R H
20N TSR EE 3K, HRIEEINET
fL, FMIGAPDHAENNZ:, Kdi st AR IE 2
N, I HE IRTFQ-PCRY W)y 51 WL 1

*1 HXEEKRTFQ-PCR5|#1F5I
Tab.1 RTFQ-PCR primer sequences of related genes

Genes Primer sequence (5°-3")
F: ACCCAGAAGACTGTGGATGG
GAPDH
R: TCTAGACGGCAGGTCAGGTC
F: CCCATATGTCTCCCGCCTTC
HER-2
R: GGTTTTCCCGGACATGGTCT
F: TACCAGAGGATGACCTGCCA
ZEB1

R: TGCCCTTCCTTTCCTGTGTC
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Fig. 1 HER-2 promotes breast cancer cell migration

A, B: Representative images of migrated cells; C, D: Quantitative analysis of the number of migrated cells; **: P<0.05

MCF-7 PCDH _MCF-7 HER-2 7530 NC 7530 HER-2i
b B

231 PCDH 231 HER-2 SK-BR-3 NC SK-BR-3 HER-2i

B 2 HER-2iATELAR

C

3 100, *PCDHHER2

0

= PLKO NC
00, ™PLKOHER2i ,,

mmPCDH Vector D
*%

MDA-MB-231 0

g 1
**

=

ZR-7530

%
=3

[SEEE 3
SO

Cell number perfiel
=)
S

SK-BR-3

MCF-7
FRABRIE RS

Fig. 2 HER-2 promotes breast cancer cell invasion

A, B: Representative images of migrated cells; C, D: Quantitative analysis of the number of migrated cells; **: P<0.05
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Fig. 3 HER-2 regulates the expression of EMT related genes

A, B: HER-2 overexpression upregulated expression of EMT related genes; C: HER-2 silencing reduced expression of EMT related genes
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Fig. 4 HER-2 regulates breast cancer cell migration and invasion through ZEB1

A: Verification of the efficiency of siRNA; B, C: ZEB1 silencing reduced breast cancer cell migration and invasion; **: P<0.05
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Fig. 5 HER-2 regulates reactive oxygen species production in breast cancer cells
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Reactive oxygen species produced in HER-2 overexpressed breast cancer cells was less than corresponding control cells. The opposite results was
seen when HER-2 was silenced. (Horizontal axis presents fluorescence intensity or Reactive oxygen species level)
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