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[H ZFE] BB HEHSE A 2 CANP2) X 178-#E B2 (E2) Fil# MCF-10A 4L 41 3% 55 fE /7 .GREBI JE£[A
TR E KA . ik AFLIRIE MCF- 10A $540 400 BIF 5 A58 , ZLARSE MCF-7 20 i Jky BH 4 % B, R
E2(50 nmol/L) §il3#4 2 FP4u L 24 h J5 , - # v B 7 76 WA 41 i B 3 FE B8 715 DL 0. 1% 19 — HH WE 1 ( DMSO ) Jill %
MCF- 10A \MCF-7 4ifa >y BHPEX B2, L CANP #1157 Calpeptin( Calp ) FiAb#E 2 Ji 3 1) MCF-10A ¥4 41 /i1 h
o shRNA-CANP2 63 2 J# MCF-10A $6 AL AN AR T 2R3 B 63k, Wi % 57 B2 X BE 4 R e 25 2 ik B2 % i
4, R H qRT-PCR Kl ZH il GREB1 JEPH Fe3h /K AR 3 b2 5 v SR AN A 34 58 RE ) o 6 R SN R LL
& E2 fE 18 MCF-10A #54L 40 MCF-7 4iJiisF GREB1 231k (P <0.01,P <0.05) ;5 E2 St HE4H L%, Cal-
peptin FEfH] E2 1 MCF-10A $5{L 40 Fl MCF-7 4 GREBL 3£ R ik, A2 4Nl A9 3478 (P <0.01) 5 55
YL R B2 X BRZLAH H , shRNA-CANP2 S K TUBRBE A MCF-10A % {040 i 1 MCF-7 240 i 38 5 58 71 955 (P <
0.01) , 4l E2 #3# % MCF-10A % b 40 i b GREBl FiEH) LM (P <0.01,P <0.05), &i: W] Re o
CANP2 E2 if5 GBS AL FLIR b K 400 GREBT BE[H Rk ALK .
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Regulation of GREB1 Gene Expression in Breast Tumor Cells
by Calpain 2 Mediated Estrogen
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[ Abstract] Objective: To investigate the effect of calpain 2 ( CANP2) on the expression of GREBI
gene in MCF-10A transformed cells stimulated by 17 B -estradiol (E2) and its mechanism. Methods :
E2-transformed MCF-10A mammary epithelial cells and MCF-7 breast cancer cells were used as model
cells, calpain inhibitor calpeptin or calpain2. Using MCF-10A transformed cells of breast cancer as re-
search model and MCF-7 cells of breast cancer as positive control, the proliferation ability of two kinds
of cells was observed by plate cloning method after 24 h stimulation of two kinds of cells by E2 (50
nmol/L). MCF-7 cells were stimulated with 0. 1% dimethyl sulfoxide ( DMSO ) as negative control
group. CANP inhibitor Calpeptinine ( Calp ) was used to pretreat the 2-stimulated MCF-10A trans-
formed cells for 1 h or shRNA-CANP2 transfected silencing gene expression in transformed cells in-
duced by MCF-10A. Meanwhile, E2 control group and empty vector E2 control group were set up.
QRT-PCR was used to detect the expression level of GREB1 gene in the cells, and the proliferation a-
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bility of the cells was observed by plate cloning method. Results: E2 can up-regulate the expression of
GREBI gene in MCF-10A transformed cells and MCF-7 cells compared with negative control ( P <
0.01,P <0.05). Compared with E2 control group, Calpeptin inhibited E2 up-regulation of GREB1
gene expression in MCF-10A transformed cells and MCF-7 cells, and promoted cell proliferation( P <
0.01). Compared with the blank vector E2 control group, the silencing of shRNA-CANP2 gene de-
creased the proliferative ability of MCF-10A transformed cells and MCF-7 cells( P <0.01) , and inhib-
ited the up-regulation of GREBI1 expression in MCF-10A transformed cells stimulated by E2( P <0. 01 ,
P <0.05). Conclusion; CANP2 E2 can induce the expression of GREBI gene and cell growth in

breast epithelial cells.
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vated neutral protease, CANP) J& T Ca’ " i 4 19
e B AR B K i 280 , 72 GPER A N5
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MCF-10A Fe Ak 4l i o A BF 58 41 il 75, LR

MCF-7 Al B vb SR B b e 40 1A 5 5 10
DMEM/F12 #1555 % Z W B 3 [F Hyclone /A H],
A2 IME A 3 35 [ Gibeo A7), E2 EFLER (&1L
AJ AL . DMSO K CANP #ifi[5] Calpeptin 114 F 3¢ =
Sigma-Aldrich 2y %], sh-RNA T 18 5% 5 W B L&
w I AE L EANRS R A Ei Y, R
H KA F(EGF) Il H Peprotect 2y ] , RT-PCR {25
& A %[ Takara Bio A wH], GREB1 1y L5114
J#51(21 bp) & 5'-CTGTACCACA GACGGGTTTTG-
3 FUWER IS (21 bp) 3 5'-TTCCGTGAAGTAA-
CAGA AGCC-3',GAPDH E 5|31 (21 bp) Hy
5'-GGAGCGAGATCCCTCCAAAAT-3', Nk g ¥ ¥
51(23 bp) N 5'-GGCTGTTGTCATACTTCTCATGG-
3", ¥ invitrogen 23 &) G o
1.2
1.2.1 MCF-10A ¥4k 40is  MCF-10A 40 Jifg 55 3%
T F12 58 2R FR M (10% D 3% 10 pe/L A FL 7
.10 mg/RES R (50 we/L A AL AT 1AL 20 pg/ 3
FAEK LA K 1% F/45 % 2= 1) DMEM/F12) ,
MCF-7 #0815 5% B 97 2 (10% Jif 28 I35
1% E/ 583K ) 55975 R 37 C ORI 5%
CO, WYL SRAR b B %, TR0 M0 1 18 70% I,
PEATHEARE SR
1.2.2 shRNA #4u i, CANP2 Fik  FYLqy
1 d, %5 x10* 4~/FLH MCF-10A 5 L20 g 11 MCF-
7 YRR A E 24 LR, BEALIA 500 pl 58 4 K R
HE AN I BE , I AR B Polybrene (5 mg/1.)
NG o 7 IOV B B AL b, 24 h S SE AT 0 58 4 B
FRHE, A Puromycin TR 1E 24 h, ¢4 Ik F]
LI 5 64T western blot Rl % YL,
1.2.3 Calpeptin 5 sh-RNA %5 4Lt E2 #il) i 7L IR
TG AR SRR DL MCF-10A %% A4 ik
WAL, LA MCF-7 2R Ry BRI REAHM, 45 2 Fob
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S A Calpeptin (10 wmol/L) FiAb#H 1 h 5%, sh-
RNA i CANP2 f93%35,2 44l #m A E2
(50 nmol/L) il 24 b, >R FHI~F- i ve B i 52 56 WL
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K, 4% F S [ 58, i 0. 1% 45 b R YL o g o,
SR IR K 8 Uk 2 J (O, 25 T TR B
ORI R = (eREgl + HAh A gl x 100% , 7
WXt HE LA Bl 100% |, S50 2045 B AR 1 1 434K
Bt B Ry e BT R

1.2.4 Calpeptin 5§ sh-RNA $54L%F E2 %l 187l bR
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JE-FHIA E2 (50 nmol/L) #3541 24 h, SR F 52652
2 HE PCR SEB WS A0l GREB1 $E K 234 7K -
Ao BARERAE D A MIAL B 24 h 5, T 0. 25% [
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W, B H B0 1 mL i Trizol, JEA]J5 -80 CLR
7, 3% Trizol 124 15 B 43 2 B 4% 2H 6 RNA, JT3E
Rnase-free H,O & fi#, 3© & M A260/A280 4k OD
{EL, P RNA AOZERE 715 RNA ¥ EZ 5 3% cDNA 23
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FH GraphPad Prism 6. 02 {4403
L3 SGit2ehbst

SEEHE R SPSS 13. 0 et kAT 4t it,
%l GraphPad Prism6. 02 43174011 18, 45
FHPEC = BRUE2E (x = 5) Fom , I SE AR A ZH 18] 73 #r
K FBCX ¢ K, P <0.05 N HAGH 7 L.
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Fig. 1

E2-stimulated up-regulation of GREB1 gene expression in MCF-10A transformed cells

(MCF-7 as positive control )
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632

AbFE AT BT S #0 R E2 ) MCF-10A %% 4k 2 i Fn
MCF-7 4l i) 5e B T2 i, 23 BRI T (57. 80 =
8.62)% F1(83.48 +6.07)% , 5 E2 Ji 3 41 M 45,
ZERAGIFEL(P<0.05),



6 4] ;P

BHEE FIE 2 9 MG SR MR AN GREBT L 35R

A MCF-10A-Transformed

E2 E2+Calpeptin

K
__ 150
S
z
s
e
g
£ 50 (1)
[} — —1
E |
<0

E2 E2+Calpeptin

cell cloning rate(%)

B MCF-7
E2 E2+Calpeptin
m—

100
50 (1)
e el
0
E2 E2+Calpeptin

5 E2 4{ L%, P <0. 05
B2 Calpeptin #]%] E2 #|# MCF-10A % 1t 20 fa 34 78 66 7

Fig.2

2.2.2 Calpeptin #Jil E2 #i|i# MCF-10A #4040 g
GREB1 R[N Zi5  Unl&l 3 frzs, Calpeptin il 4b P
ATE ) E2 3 MCF-10A 4 1. 41 }fi Ft MCF-7

MCF-10A-Transformed

= 150

=

%

100

(1)

——

o

Relative expression
W
(=)

E2 E2+Calpeptin

Inhibitory of Calpeptin on the proliferation of MCF-10A transformed cells stimulated by E2

M GREB1 JEH Ak EIE, S5 BRA A He , BE
FRBIE T (76.12 £7.79) F1(46.39 +7.02)% ,
ERAEGIEE (P <0.05),

MCF-7
glb’
=
=
7
: )
(=9
g =
I
2
=
<
= E2 E2+Calpeptin

W5 E2 fH#, P <0.05
B3  Calpeptin $7 4| E2 %% MCF-10A #%{t. 40 i GREB1 3t & % 3

Fig.3

2.3 shRNA-CANP2 X} MCF-10A %% 4k 21 ffg 484 4% G
71 J GREBI &SR R

2.3.1 shRNA-CANP2 %% e i E2 3 ) MCF-
10A % Ak 200 ity 3 7 fiE shRNA-CANP2 §2 3L )5,
E2 J3# 1 MCF-10A Fe Ak 4 i CANP2 30K
IR LY 70% ;PR SCBESL I R, 5 NC 23 300
MRZH AR LL , CANP2 i 2 MCF-10A % {200 fid v b
TE LA NC 78 00 IR 2 PR IR (68.33 £9.23) %,
BRI o B PL B 988 MCF-7 40l o e I B4 NC 2
BT HALIFEAR (61,38 £4.11) % , 5 NC 78 800 1
ML, 22 A G EE (P <0.01) ; WL 4,
2.3.2  shRNA-CANP2 #E3e3ihl E2 34 19 MCF-

Inhibitory of Calpeptin on the GREBI gene expression of MCF-10A transformed cells stimulated by E2

10A #AL40 M GREB1 JEH FF  4nlEl 5 Fros, 18
MCF-10A %Ak 21 g 5% MCF-7 41 Jid v & 0% CANP2
FER FE R 0T API ] E2 5309 GREB1 3Rk L,
MCF-10A %% £k 40 M %5 X B4 B IR T (62.35 =+
6.20) % ,MCF-7 #fl Jitd 45 % R 41 P& Ik T (41. 61 +
3.76) % , S5XFRAHAH L, ZR A GRS (P<
0.05),

3 itig

E2 58 ot R SE A AR (PNCA) /38 5 A
KA Ki-67 14 238 A 1 a5 7L Ui 4 M0 1 46 B

633



SO B ORE R A R 43 &

MCF-10A Transformed MCF-7
X
= X
s § s §
Calpain2  ‘e— . 78 kD Calpain2 we— s 78 k])
GAPDH e s 3G LD GAPDH " T 3| )

—_
(9.3
3
—
W

=
<

=

o

=}
W
—_
—_
—
=
(9,3
i
—
—_
—

Relative protein expression
Relative protein expression

I
2

0.0
NC shRNA NC shRNA
MCF-10A Transformed Fo
MeF7 shRNA
¢ N
: -\
L4 \
150 150 -
S S
T T
£ 1007 Z 100 4
2 £
g g
< 501 (1) < 50, )
0- 04
NC shRNA NC shRNA

)5 NC 4l He#, P <0.05
Kl 4 shRNA-CANP2 471 E2 | # &y MCF-10A %% {b %0 g 3 74 7 /)
Fig.4 Inhibitory of shRNA-CANP2 on the proliferation of MCF-10A transformed cells stimulated by E2
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J3 X E2 4 g 20 0 4 B A O 43 1, BF
FEH S b 458 T RS 197 S E2 1A
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