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[ Abstract ] Background and purpose: Estrogen receptor (ER)-positive breast cancer always presents a
dilemma for resistance to endocrine therapy in a long time. The recent studies showed that the expression of estrogen-
responsive finger protein (Efp) and polo-like kinase 3 (P1k3) had a close relationship with breast cancer development.
This study was to explore the expression correlation between Efp and Plk3 in ER-positive breast cancer in order to
understand the influence of Efp and P1k3 on the drug resistance. Methods: The expression of Efp and Plk3 in 74 cases
of ER-positive breast cancer was detected by SP immunohistochemistry. The clinical significance was then analyzed.
Real-time fluorescent quantitative polymerase chain reaction (RTFQ-PCR) and Western blot were used to detect the
expression of Efp and Plk3 in ER-positive MCF-7 cells. Results: No significant relationship was found between Efp
and P1k3 expression and the clinicopathological features of 74 cases of ER-positive breast cancer (P>0.05). The number
of cases whose Efp showed positive expression was 51 (68.9%), while the number of cases whose P1k3 showed positive
expression was 23 (31.1%). Chi-square test analysis showed the expression of Efp and Plk3 was negatively correlated
in 74 cases of ER-positive breast cancer (x°=8.837, P<0.05). The result of RTFQ-PCR showed that the expression
of Efp mRNA in MCF-7 cells was up-regulated by estrogen stimulation, whereas Plk3 mRNA was not changed. The
result of Western blot showed that the expression of Efp protein in MCF-7 cells was increased by estrogen and MG132

stimulation, whereas P1k3 protein was decreased. Conclusion: The expression of the Efp protein is negatively correlated
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with Plk3 protein in ER-positive breast cancer. High expression of Efp may be involved in the resistance to endocrine

therapy.
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resistance
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Rttt
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PIFLIR A SR A, 210% P EEE S, &
WA, R4 pm S D) A, BT
JFU18 42 SR FHEDT A (pH=9. 0L S 16 52 3k o R 44 44
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HIBATELL, PA(++) ~ (+++) M FHPEAH
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1.5 ERPR4EMCF-74HAE1E 5%

A 16403 552 W (&% 10% i 4= 13 .
100 U/mLFE E X100 mg/mLEE% £)HEEER
FHYEMCF 7400 )5, TR AM % 8 R 1 x 10°
AL, EFF25 em®BEFRIRAT, #37 °C. CO,
IRFRUST B0 5% 1 TER 35 3248 h s 3R . 4l i
0.05% & B TIH AR AR
1.6 RTFQ-PCRS:I&

A i B = 4R B ERBHEMCF =741, K

211 0 2 B R #E M2 x 10°4/mL, $%4FFL100 pliz
FlTo6fL . 43 iR B2 (TooK 1) FIE,
ZH(E,HE A1 x 107 mol/L), &R %4 AL,
HT37 C. COMBBENS%IMIEFF H I+
48 h, WCAEANNL, 2 MG S Ui IA A5 0 i SRS
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WXTHRETTPCRY 4 . HWEEFMANZS 0519
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mRNAJFHI(#1),

®1 BHERSIWRT

Tab.1 Primer designing of target gene

Gene Primer name Sequence (5’—3’)
F primer CCGTGTGTCGTGCAGCTCCA
[-actin
R primer GCCTCGACCGTATCTGACTCT
F primer AACGGTCCCTGAAGGCTCAAA
Efp
R primer ACGACGGCCAGCCTAATACC
F primer ATCCACCCTACATCTTGTCG
PIi3
R primer CTTTTGAACGTCCCCGAACAC

1.7 Z|HB [ & ] ERifi&(Western blot)SEL&
BOKAE BYER FHPEMCF—740 B0, 5 20 fif 2355 3
PEEE}2 x 10~ /mL, $%EL100 pLizEFPF961L
M, a3 MR B (TEK S8 . B4 (B,
FER1 x 107 mol/L), MG—-13240(MG—-132¥¢ & Hy
5x 107 mol/L)FIE,+MG—1324H (E,#¢ B M 1 x
107 mol/L, MG-132¥& & 45 x 10° mol/L), F341
VAL, BT37C. COMBBECRS%RI R
FER TG FR48 h, WUEAN I AHPBSTEZR 2K, Nl
Al x SDS FREZE 300 uL, ¥k [ B30 min,
AR SR AN, 4 °C, 12 000 x g5 T B
10 min, WeAE FIERCOAIM2LH I . FHBCATL
FHEAER, 10%SDA-PAGETE B HL K> B,
RERCH30 pgfl, R REIR O R
I, S%WIEWIK4 CEFER, 11 1 000F5H
PRI BT AEREPT. 10 1 000158 B Pt A
PIK3EAHTANL 4 00015 BEMY St A\ B-actin it
FIREE L h, B3, AL = 3 000f5H: Y
BRI A A P A e B R ek e i P = T
HAEh, B3R, HECLENCRGI T,
XS AT EE AT, DhB-actinfE NS IR,

1.8 Sit=FAbiE

K FHASPSS 13.080 i H A T AR e A B, 1
BOGORER T R 36 Efp FIPIK3 Y 26 3540 S 1 BF
G R Py 3 5 A TE (R A B . P<0.05°K 2%
SAGIEE X

2 4 3B

21 GREALNFZEKRNERPAMEIIREAR
FREfpFIPIKHI E B RIE

HPEH LU RIS R R, EfpFIP1k3
FERE TR AT, R a2
H R FR e fioh s dHeR(E L, 2),

(SP, x200)

B 1 ERFEMIAREAAREPRE

Fig. 1 The expression of Efp in ER positive breast cancer

A: Positive expression of Efp; B: Negative expression of Efp
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(SP, x200)

B 2 ERPAMZLEREHLA FPIKIFKIE

Fig. 2 The expression of PIk3 in ER positive breast cancer

A: Positive expression of Plk3; B: Negative expression of P1k3

2.2 ERPAMZLIRE B EEPFIPIKIEARIES &
ElERHIX R

TAGIER BH ML e B # 4 h, Efp A
Plk 34 122 35 55 1t AR R AR 1F T D Sk P A DG e
(P>0.05, #2).

2.3 ERPHMEZLAREA LA P EfpFIPIKIE B RIZH
XD

TETABERBHVEZL R B 2 b, A 51018
HEMFBHME, PHMHERNR68.9%; A234]H 4
PIK3RIA R, FHTEARHN31.1%. TES1HIEpHR
KPR E R, A 11HIPIK3E R BHTE, 2361Ep
FEIRBIVE B TP AT 130IPIK3R B B . Bkt
SR, ERFHMEZLAVE AU Efp MPIk3 EA
B E R AR (=8.837, P=0.003).
2.4 BEHEITERAMZLIFEMCF-74 A Efp
mRNAFIPIk3 mRNAE FE 3% B 2200

KHRTFQ-PCREZIMER FHYEFLIRFEMCF-7
IR Efp mRNAFIPIK3 mRNAKE R 3k 150,
RN, SXTRAMEE, E,4AHMCF-7404E
2 R S Efp mRNARIZEIA B3, 1
PIk3 mRNA )RR T B AR R (E13).

%2 Efp. PKk3ZERFRAEERMMIIEARTHRIESIRKBEEHEX R

Tab.2 The Relationship between expressions of Efp and Plk3 and clinical characteristics in ER positive breast cancer

Efp PIk3
Clinicopathological feature n
+ - P value + P value
Agelyear
=50 48 32 16 18 30
0.570 0.206
<50 26 19 7 6 20
Tumor diameter size d/cm
=3 24 16 8 5 19
0.772 0.187
<3 50 35 15 18 32
Histological grade
Stage [ 11 7 4 3 8
Stage IT 45 31 14 0.889 15 30 0.873
Stage 111 18 13 5 5 13
ISS stage
Stage 1 12 5 7 4 8
Stage 11 46 34 12 0.183 13 33 0.776
Stage 111 16 12 4 6 10
Lymph node metastasis
Positive 32 20 12 7 25
0.298 0.135
Negative 42 31 11 16 26
Pathological types
Ductal 52 37 15 15 37
0.891 0.523
Other types 22 16 6 8 14
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3 i EITERFAMZLAREMCF-T4 M Efp N PILSE E KA
BISm
Fig.3 Expression of Efp mRNA and P/k3 mRNA in ER positive
MCEF-7 cells induced by estrogen

2.5 WEHMEME GBI FHIFXTERA M ZLAR
EMCF-74 IR EfpFIPIk3E B FRiZ RIS

*FHWestern blotfa il ER FHM:FL IR EEMCF-7
YA Ep AIPIK3E IR A . SR BN E,
2 41 it 25 Wk 35 2RI Efp ) B 1 R IR0 fR 2
W ERMM P38 B B R R MG 1324141 fifg
25T P TR 35 350 SR 3505 Pk 32 1 et HE 4 i
FHOM; E,+MG 13220 41 i 28 MES ZE AIMG 13251
WU, EfpfOE I FABMG 13241 W& 1, 1
PIk3ZE 13I8 B I T B (1&14) .

Control E

2

Efp
~-“ —— 6 bp

- —

. — .

E,+MG132 MGI132

B 4 BEBEE QRS X ERPEEZLAREEMCF-7 4R Y
Efp#nPIk3%E B FiX KM
Fig. 4 Expression of Efp and PIk3 protein in ER positive
MCF-7 cells induced by estrogen and MG132

ERBHEFL R 85 % NG P it 25— B
SN R L ROXERT, AR B, IR

FHPLRE T I A ER T i 41 5L A I 1 M 5% 36 /e 1
TR SE R R AARE e, B T EELIRE
i 25 B R EE N E 7 Bfp EEEK
T e R R SR, AN LR AT
B LA, BRAEFICIESS, Efpm Rkl
T SO PR AR R A R R FE DA, Zhao
s U R B, MEN R S ER BH A LI 98 2
MurhEfpr ik, FEAWE K FKLFSFEE . Efp
FEERFAPEZL IS T WA E S R A M S, Ueyama
i L1055 558 VT 2R MG F — 7 2L i 938 40 B P E £ 1Y
Fik, FEMCF-7 0K 51 38 58 57 3] B 3540
il o P, Efpnl Bt S5 3L it 245 5
) — A EE SRR, S RIAMWEp/E N —Fb
TR, v RO R AN
ZM SR ISR A E A, WPIk3 8
Mo PIK3TEAPIKE R LI Z —, &A%
Ay 53 TS Ay 22 RIDN A5 A0 B 0 A 5% B
Fl o Naik4g Uk S ] LI 40 i P13
MW, ARSI AN S A . Yan
a2 A R, R LI R I
HPIk3E IR . Rk, HEMEpFIPIk3 AT
62 5 T ERHMEZLIRE B3 W 2 MR YT 2

AR ER A PEZLIR I TH EfpAIPIK3E H
FIRM N, TETABIER FHPEFLIR L 2R Efp Al
PIk3 % [ 383K 5 B 1 I R BRARR 1E S UL BH i
FBE(P>0.05), T ks abrat B won, ERFEME:
FLIR I H A P Efp FIPIK3 HA B3 1 K R
((’=8.837, P<0.05); WLl HpEdlLUfb 2z
o, TER—A-ZLIE B W 2L IR A 2R A
W, Efp e R AR R AR PIK3 O 3%
/R Efpisy 2k nl R HEPIK3 Y B (AR fipe . b —2F
L2 AN I i 2 N B P AT TR MG 132 )% s
T 8 M Efp X PIk3R I E I, 25 R R,
MCF-740 i 28 MER RIS Efp mRNARYZR IS B
FHAIN, MPIk3 mRNARYFRIETCI B AL, 1
WM R e i R i Efpfmi 3Rk, X PIk3RY R
IRAT=H 52 o Bl S AT 138 3 Western blot#G il
AN [ B0 MCF =7 248 L Ep AT P13 85 Y 5200
RN, MCF-740 MR RIEE , Efphy
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B A R B IR B N, Wi PIk3 8 LR
TR PLK3AE 20 b o] B 8 1 A MG 132
FaE ", YMCF-74ZMG 132045, PIK3
B AR IR W . MCF-741 i & M R
FIMG132[F] i BIFS , EfpRYHE R IBEMG132
2 YN, WIPIk3EE FIRAMIE PR, Lk
gL — BB UE T Efp e # ik v fE UEPIK3 A 1
RSt

gE P Ark, EERFHMEFLIES, MEMERE
PEFEEfpE FEak, MEEPIK3AYEE IR, MM
A AT EA MR O P Y ER BH A 2L AR 40 i
FOBEEE . P, EfpHIPIk33E 5B 28 4k Al BEXF A
A3 VAT 25 1 2 0 T 17 A — R R
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