PE R AEYIRTT 24 hip: //www. biother. org

Chin J Cancer Biother, Dec. 2016, Vol. 23, No. 6 . 795 -
DOI:10. 3872/j. issn. 1007-385X. 2016. 06. 010 * '% K ‘}T‘ 7‘?1 *

B EF AP IR EALAR Efp A PIK3 IR IZERHIEKRE X
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(i E] 86 FiTHEEZU estrogen receptor, ER )FHP:AYFLRIEE B R 4L 20 Efp F PIk3 A ERIA K HIG TR & SCFI AT
REROMERILE . & & R GRS UL 2RI T 2010 4F 1 A & 6 H 7L ERCA 4 10 E B LR AHME BEr9 86 4] ER FH
P E FLIE A LU Efp AN PIK3 (R (12635, T Wi 2 2238 1A SGPE B 5 1 PR BRFE AR I 5C R o R qRT-PCR IEAZ I FL
NI 40 MCF-7 A1 MDA-MB-231 " ER \Efp mRNA (W22, R RT-PCR & Western blotting YA i 2 M35 ER FHAE
FLIRE AN MCF-7 W Efp (Plk3 FEPI 5784k, 5% F Western blotting VA6 i 2% M 4 BRI MG132 43S MCF-7 41
b Efp PIK3 (93K 4251k, £ K 86 4] ER BHE A FLAR M 4140 h, 55 1] Efp 263K FHAE( 64. 0% ), 28 il PIk3 2 ik B4
(32.6% ). Efp FiRBAMEAIZIF PIk3 ik MR 23.6% , Efp Rk HMEAILUH PIk3 Rk BN 48. 4% , Efp 1 PIk3 B 3%
IRAAEW] A SAHDG( P <0.05 ), Efp 8 355 5 2LIR R 1k B 45 AR 00 2 W e IEAH G P <0. 05 ), PIk3 25 3R35 5 3L
Ji R AR EL 25 R R S W g S A2 P < 0. 05 ). MCF-7 4l ER mRNA #5383k, I MDA-MB-231 4l JfifY) ER mRNA fik3
ik, MDA-MB-231 4 £ M M)5 , Efp mRNA (354 UL BB 228 , MCF-7 2 M5 Efp mRNA KR M %KL
BRI P <0.05 ), 17 Plk3 mRNA R 35 7 ULEH iR , AR Al 2 PIk3 25 A9 3Rik . MG132 4b3# 5 MCF-7 48 it Plk3 (%
EHFEIR W R, MCF-7 M S5 , A MG132 438, Efp A& HFX BERINC P <0.05),T PIk3 HEHEXSWE T
FE( P <0.05). %+ : ER BIPEFLARE T Efp M1 PIK3 R (2R T77E W B A9 ST G  Efp AT {2 0E PIK3 BOZR (1A JE T RES 5 T
ER FHPEZLRE B35 50 WA YT 1 2413 2
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Expressions of Efp and PIk3 in estroen receptor positive breast cancer and their
clinical significance
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[ Abstract ] Objective: To explore the expressions of Efp and PIK3 in patients with estroen receptor ( ER ) positive
breast cancer and to analyze their clinical significance and possible mechanisms of the actions. Methods: Immuno histo-
chemistry was used to detect expressions of Efp and PIK3 proteins in ER positive breast cancer tissues of 86 cases who
were hospitalized in Department of Breast Surgery, the 4th Hospital of Hebei Medical University during January to June,
2010. Correlation between expressions of the both protein and their relationship with clinical pathological features were an-
alyzed. Expressions of ER and Efp mRNAs in breast cancer MCF-7 and MDA-MB-231 line cells were detected by qRT-
PCR assay. RT-PCR and Western blotting assays were used to check expression changes of Efp and Plk3 genes in ER posi-
tive breast cancer MCF-7 line cell after stimulation of estrogen. Expression changes of Efp and PIk3 proteins in the MCF-

7 cell after treatments with estrogen and protease inhibitor MG132 were detected by Western blotting assay. Results: In
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ER positive breast cancer tissues of the 86 cases, Efp expression of 55 cases was positive ( 64.0% ) and PIk3 expression
of 28 cases was positive ( 32.6% ). Positive expression of PIk3 was 23.6% in the tissues of Efp positive expression and
that was 48.4% in the tissues of Efp negative expression. There was a significant negative correlation between expressions
of Efp protein and Plk3 protein ( P <0.05 ). Expression of Efp protein and lymph node metastasis of the patients with
breast cancer were obviously positive correlation ( P <0.05 ), and expression of Plk3 protein and lymph node metastasis of
the patients with breast cancer were obviously negative correlation ( P <0.05 ). Expression of ER mRNA in the MCF-7
cell was high, but expression of ER mRNA in the MDA-MB-231 cell was low. After stimulated by estrogen, Efp mRNA
expression of the MDA-MB-231 cell did not obviously changed. After stimulated by estrogen, mRNA and protein expres-
sions of Efp gene of the MCF-7 cell significantly increased ( P <0.05 ), however expressions of Plk3 mRNA and its protein
did not markedly changed, expression of Plk3 protein was not detected also. After treated by MG132, expression of Plk3
protein in the MCF-7 cell evidently increased. After stimulated by estrogen, treatment of MG132 significantly increased
expression of Efp protein and decreased expression of Plk3 protein in the MCF-7 cell ( all P <0.05 ). Conclusion: There
was obvious negative correlation between expressions of Efp and P1k3 proteins in the ER positive breast cancer. Efp protein
could improve degradation of Plk3 protein, and could involve in drug resistance process of endocrine therapy for patients
with ER positive breast cancer.
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WES 2R BZ A estrogen receptor, ER )BH:RIFLAR
T BB N AR T 7 TR 28— B I PR L i R g Ry )
AR 2 HLR AR B AR R,
eI 28 2B 48 2 1 ( estrogen-responsive finger pro-
tein,, Efp ), 75 E VR AR 109 2L 90 200 B 39 4 1 2
iR FEEAER] . MR S ER 456 Z R A5 Efp
IR, m IR Efp VB —FZ R IR, vl ot
12 RIEAE R AN N 22 b 5 U A0 N RS AR G Y
. Hri, Ep 414330 & 11932 F LI
ER P 7L 28 P 23 A0 7 T 24 1) B S I P 22
QM-SWO ﬁﬁﬁ%[m % B, Polo #F 1 & ( Polo-like ki-
nase )ZX DL PIk3 FEA0ME P AR S 5 32 3R ALRE A
HRTHE AR A B 57 MG132 Fa i . ARAFFE R T
86 1] ER FH LA 8 O FLIRE 2 R A Efp
L PIk3 AR, i TS ER FHAEZL IR &
4 N A BRAE bR 0 OC 28 , IF WLEE 1 METH R ( B2 ) F
MG132 Hi )5 ER FHAEZLIE A0 MCF-7 h Efp 1
PIk3 XA, PR Hlh R S o

1 #REFE

1.1 s R

YEH 2010 4F 1 F % 2010 4F 6 AL ER K
AR BEA TR VIR AR B ER PHEZL I 3
86 1, 21 R Pk AR 30 ~69 %, HFH RFT L4
W20 A B K VR B AT S Ok PR , LR AT AR AT
T AT RN AR YT , B B A3 i IR Sy
ER BAMEZLIME . TA BB AR T A &1,
TN R BB S B2 B 2L

1.2 EZEXMNEMNE

G LUE 24 & A DAB 8 B ¥ [ F
e EMHEARA RA R, BRI Efp 5
iy B £ [E BD Transduction Laboratories 23 H] , FRPT
A PIk3 BBT ARt A B-actin BHT I [ 3£ [H
Santa Cruz A7), J2 5 533857 & B Fermentas A5,
Real-time PCR 17| & W 1 Promega A7, ER \Efp 1
GAPDH 519135 g /E T4 /8. RPMI 1640 X% 5%
W B 2 E Gibeo AT, Leibovitz's L-15 537 W H
% HE Gibco A Fl. FLARJE A0 ML MCF-7 F1 MDA-MB-
231 ZHAEIA AR SE G E AR A, 43 I AE RPMI 1640 55
FEW A NaHCO, B4 Leibovitz's L-15 1537 g b 5%
Fro POGE R PCRAUE FH 5 [E ABL 24 H, BER LA
FY:M H 3 [E Image 237 .
1.3 Sedmasribsiktem Efp #o PIk3 & & £ 5L
JELLLE P 6 R A

o REH LUk 2 e (0 5 R SP LT, AR,
BB S KA T 1: 200 A58 B 0 BRBT ARG Efp B
PUEk 1: 200 54 BEAY BT A PIk3 FRATELL: 4 000
15 B0 e Bt A B-actin BAYT, 4 CHFE 0, T
= =P TAE R & DAB W )5, TR R
Yo PRI E o JRBE TSR B E I S A E
FREFC %200 ), THEI 88 48 H R0 FH 14 44 A, BH 14 41 A
R <25%1C 0 43,26% ~50% N 1 453,51% ~T5% H
295, >T75% 3 43 T 25000 1R 240 s 52 Ay e £,
SRIETESY, TR 0 4, A A 1 4y, fi A
W25y AERE N 3 4. DL B 2 B A
PRI R IM ) B, IR BG4 o B bk
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PIIEAS S AR AN, 0 43 F1C = ), 1 ~2 230 + ),
3~45 R H ),5-6 3 FIACHE ). ABFFELACH )
FCHE e SCHZEE A RB M, - )R + ) E X
RiZEE R BAE
1.4 qRT-PCR 4 ER #= Efp mRNA £ UM% 20
LA ey ks

K TRIzol IR H&HUAH LAY A RNA , $ )2 7% 5%
RFN & UL F5 377 A RNA 3 cDNA [ERERI4%, 98
J& PCR 4744, GAPDH 1 NS B, it 519791

RS L 1, P g dR , AT A H Y
FEHA KNS EFE CT EITH H 3R 4] mRNA
FIRMFAXHE 2K 244, ARSI E R 3 K.
1.5 RT-PCR k4 Efp #= Plk3 mRNA f& 5UAZ f&
LA P o kA

[F] b B M M S RNA, #E47 A RNA £ cDNA $
Y, 9% J5 #E4T PCR 47314, GAPDH 15 N 2 B8, fif
SIF S K S N 5 2 3R 1

&1 PCRIMREZRIEER

Tab.1 PCR primer pairs and main operation reqesirements

Annealing Cycle Cycle
Gene Primer
(t/°C) ( RT-PCR ) ( qRT-PCR)
ER F: 5"-AGCACCCTGAAGTCTCTGGA-3’
R: 5'-GATGTGGGAGAGGATGAGGA-3’ 56 32 40
Efp F: 5'-TCCACTACTGGGAGGTGGAG-3’
R: 5'-GAAGATGACAAAGCCGTGGT-3’ 56 30 40
GAPDH  F: 5'-ACCTGACCTGCCGTCTAGAA-3’
R: 5'-TCCACCACCCTGTTGCTGTA-3’ 58 22 40
1.6  Western blotting 7 44 | L A% & 20 ie F Efp F=
2 & R

PIk3 % & % £ ik

A3 BIFREL B2 il K& B2 305 B MG132 Ak
FRfY MCF-7 4 il 25 (4, BCA IEE A E &, 10%
SDA-PAGE T ELHLUK 53 55 , 5 B 2R 1 T 21 3R &0 —
S E 5% BUIRWRY 4 °CBHAER, 151 00045 H B
B BT Efp BAHTEE 121 000 17455 By BT BY
PIk3 FA47TEL 1: 4 000 £5% i B 1Y St A Y B-actin HL
PLEIRMFE 1 h, BEVE 3 U, AL 3 0005 H ¢ Y Bl
MRt A LR IC P R R = B E 1
h, JEPE 3 IR, ECL kKGR G HEAT 52, W45 i
T, LUB-actinfE N NS IR, FRILKEE
3.
1.7 %itzae

K HI SPSS13. 0 Geit 34, HEUF B LR ROR,
SR R T K 56 B8 S I R O R 58 Efp AT PIK3
(2235 5 FLRRE B I R B AR AR Z M G R
KPS AEAS ¢ K 5053 A ER F Efp 78 FL 9 40
LA FA 15 B 5 FH Spearman AH2E 04 PIk3 Al Efp &
FIFRIAZIE A, A P <0.05 5% P <0.01
ERAEGIEE

2.1 ER MMSURIEA L F Efp f= PIk3 #9% & KA
G ARG S5 S 1 iR, Efp A1 PIk3
KRB RRTEANMI R, Efp FikHHEE N 64. 0% ,
Plk3 FiABHIEZR N 32.6% . 55 ] Efp Fik FHME4]
AUhA 13 4 PIk3 Rk BHM( 23. 6% ) .42 4] PIk3 3
KBATEC 76. 4% );31 1] Efp BB LR A 15
15 PIk3 263k BHAE( 48. 4% ). 16 1] Plk3 2 3k FA 1
(51.6% ). ER [HYERFLAME AL Efp A1 PIk3 3%
IMAETEWI R A P <0.05,% 2 ),

&2 ERPEEMZREARAD Efp 7 PIK3 RiAWKXR(n )
Tab. 2 Relationship between expressions of Efp and

PIK3 proteins in ER-positive breast cancer tissues( n )

Efp
PIk3 XZ P

5.531 0.019

e g g v Je e | 1) o, e R — A4
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FUNRIRE R SR AS T, Efp B 5 2 8 A A R] it
e PIK3 AU R IA; A B, Efp IR FR ki 4140

PIk3 I8 7K i 45 1

1 ERPAMZLIRE 2EMZLIREA L ER Efp . PIk3 FIRIER R REHLE, x400)
Fig.1 Expressions of ER, Efp and PIk3 proteins in the breast cancer

tissues of the patients with ER-positive breast cancer{ immuno histochemistry assay, x 400 )

A: Invasive cancer; B: Ductal carcinoma

2.2 ER MMASLRBE LR T Efp 4= PIK3 & & & A
5B\ R AR e X A

sk 3 fron, ER FPEFLIR A 20, Efp I
PIk3 [ 1Y 335 5 L6 8 A AR Y | i KD
g TS AU |20 AU A3 9%l DR 3 3 1 T B I AE O
(P >0.05);Efp S FIFRIA SFLRE B H ML,
FER IS B W IEAHOE( P <0. 05 ), PIk3 25 (15 7L
FEE ML RBRN 2B AMECCP <
0.05 ),
2.3 E2 4% $UA % 29 i MCF-7 #= MDA-MB-231
J& Efp mRNA #9 %k T AL

qRT-PCR #2855 & 2 ) 7R, MCF-7 41} ER
mRNA & %35, i MDA-MB-231 40 ii /) ER mRNA
fRZeIR( E 2A ), FHULHED MCF-7 & ER FHE A9 ZLAR
A ER . PIE L B2 JBUS , MCF-7 i ER
AL IE ] Efp mRNA B9 Rk B FHM(P <
0.05 ), 1 MDA-MB-231 4ijffirh Efp mRNA [k K
UL R A5 P >0.05 )( B 2B ). R btk — 25 5
T MCF-7 24 ER FHMMZLR A R .
2.4 E2 R ER M SUIR R 20 e, MCF-7 /& Efp #»
Plk3 72 mRNA K-FFo 2k G R -F 69 £ 38 T AL

RT-PCR 25 (& 3A ) i, ER BHYEAYFL
PRI MCF-7 28 E2 I35 , ER TR #E R Ef
mRNA A9 A BN P <0.05), i Plk3 mRNA
B35 A W I B AE . Western blotting i I 45

( #13B )5k, MCF-7 4ifflrh Efp iY 8 (1 3R35 1 21
JnC P <0.05 ), ARk 2] Plk3 £ AR

Kl 4 SR, B R ) MG132 AR B S , MCF-
740 PIk3 B EE R IR KCEBT R B P <
0.05),MCF-7 £ E2 J¥#U5 , -4 MG132 431, Efp
B 1A 20k AN, 1T PIK3 2B 1 F kW B R P
<0.05). VI E&EREMN,E2 il ER BS Efp 1Y
FEK IEIEF RE T, MCF-7 41+ Y PIk3 & FAR
PR B A, FRT LBk 2R 1 A 7 MG132 £ ; 1
SRR E3 2 R EE, = RN 0 Efp A Al RE {2
PIk3 114 85 11 A

3 4 it

I RS BRAIE S, N 0 AR T 72 ER BH AL g
BE BRSO I, SR, HAETIR IR 129 40% 1)
ER FHH LIRS 8 X N IR 7 P AR 2, ixX B 48
BCH ER PR ZLR I 16T 1 H B . Urano %%
il , Efp J2—5 ER B UIHCHIE A L 7E B2 HOi
P 1 7L 20 8 B A b R E AR . Efp 2
—Fh E3 V2 R4, E2 5 ER 256 25 W LA S
Efp 33K, @ 2RA 0 Efp 1 LUEHZ 2R 428 M40
ML 20 5 2L B G FE AR G R . Horh Efp X
14330 S HZ R ALFEAR 2 ER BPEZL IR 8
A3 IAYE T T 247 1) E S S TR 22—
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%3 Efp 71 Pk3 EEFRIZ S REREIRKFEFIERNEXME n)
Tab. 3 Correlation between expressions of Efp and PIk3 proteins and clinic pathological

parameters of the patients with breast cancer ( n )

Efp PIk3
Variables — X P E— X P
- + - +
Age( t/a) 2.770 0.250 0.497 0.780
<40 2 5 5 2
40-60 24 33 37 20
=60 5 17 16 6
Tumor diameter ( d/cm ) 3.993 0.136 0.681 0.712
<2 7 21 20 8
>2 and <5 19 31 32 18
=5 5 3 6 2
Pathological type 3.147 0.076 1.613 0.204
Ductal 18 42 43 17
Lobular 13 13 15 11
Histological grade 0.192 0.908 1.257 0.533
I 4 6 7 3
I 20 38 37 21
I 7 11 14 4
Clinical stage 1.906 0.386 2.103 0.349
I 3 7 8 2
I 17 36 37 16
I 11 12 13 10
Lymph node metastasis 6.825 0.033 6.401 0.041
0 13 10 14 9
1-3 12 23 20 15
>3 6 22 24 4
A B
ER mRNA st Efp mRNA
:: {‘ ’ O o
& L .l 2 (Es
E: 3
& 5
2 g 1}
= g
”~ o
& s
=0
MDA-MB-231 MCF-7 MDA-MB-231 MCEF-7

2 ZLARE MCF-7 #1 MDA-MB-231 AR s ER RNA BIRIEFNLZ E2 #i#/3 Efp mRNA BIRIA
Fig.2 Expression of ER mRNA and after stimulation with estrogen E2, expression of Efp mRNA
in the breast cancer MCF-7 and MDA-MB-231 line cells
A:ER mRNA expression situations in the human breast cancer MCF-7 and MDA-MB-231 line cells;
B: Expression of Efp mRNA in the breast cancer MCF-7 and MDA-MB-231
line cells after stimulated by estrogen;E2: Estrogen stimulation group; Ctrl: Control group
*P <0.05 vs MDA-MB-231 group; “P <0.05 vs control group
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- 800 -
A MCE-7 B MCE-7
B2 -+ B2 -+
PIK3 = PIK3 I |
GAPDH [-actin k—- ——]

3 ER [RH4ZLAREMA MCF-7 £ E2 RIEJE
Efp % PIk3 mRNA f1EHRFRIEMNETH
Fig.3 Expression changes of mRNAs and proteins of
Efp and PIk3 in ER-positive breast cancer
MCF-7 line cells stimulated by estrogen
A: Expression changes of Efp and Plk3 mRNAs
detected by RT-PCR; B: Expression changes of
Efp and PIk3 proteins detected by Western blotting;
E2: Estrogen stimulation

MCF-7 MCEF-7

;-
MGI32 _+ L

o -

MGI32 - *

- -
PIK3 PIK3|._ _..|
p-actin g |1-au11n§

4 ERPRMEZLERESM MCF-7 2 E2 #
MG132 Ba 4R fE PIk3 EAMRIETN
Fig.4 Expression changes of PIk3 protein in ER

positive breast cancer MCF-7 line cell treated
by MG132 alone and combination with E2
E2: Estrogen; MG132: Protease inhibitor

PIk3 J& Plk ZIRHI R, J&—Fh 22/ R AR & M
PR Sang MRS B, PIK3 AN AR S
Bz R H T g IR MG132 FaE . 1E
Mg EERD T 86 9] ER BHM:FLARE B & B FL
PRI LRA T Bfp & PIK3 EEARIE IS, 450 BN,
163X 86 FlFRA Y, Efp A1 PIk3 25 [ A 4776 A .Y
TG e A5 R R 78 R —FLAE
FHIFLIIEA LA T Bp A9 5 22k A1 R i R AR
# PIK3 AR I8 4, Efp MRk 0 B FLIR e 41
21 PIk3 19 3R 3K KT8 4 5 o ) DL B g5 R4
76 ER PEEZLIE 5 PIK3 B3R R T e
L REH Efp MR R —ENLR,

AWFFELERAE B, ER PR FUIRE AN MCF-
7 28 B2 JlE  ER R Efp mRNA (13R85
LRGN0, W Plk3 mRNA B9 FRIA R VLI B oA . 7E 4R
FIKSF -, 22 M2 R3S , MCF-7 4 Efp (92
F 2k o, R E] PI3 A MFRL, EA
RN 7] MG132 4bFH 5, MCF-7 404 Plk3 A9

FR K B FE. MCF-7 £ E2 f) )5, # H
MG132 4bFE, Efp (Y8R [ 258 & 1, 1 PIk3 & A
FRME TR, DL RS REERM L E2 v ER iR
Efp EH B EE, £ IEFRE T, MCF-7 40 i+ 19
PIK3 25 AR PRl B e , EL AT LA AR B 70) MG132
FoE VB —Fh B3 12 REEHG, = 323500 Efp £ T g
PRk PIK3 (R M . Efp 123 PIK3 YR (1 R 7]
825 T ER FHEZLIRE B 1 N 50 MAE YT 1T 25
bR, BARBLEA it — DR .
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