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Effect of Genistein on telomerase of human breast cancer cells in vitro
FENG Ming-xia, ZHU Jun-dong, MI Man-tian, LANG Hai-bin ( Department of Nutrition and Food Hygiene, College of Preventive
Medicine, Third Military Medical University, Chongging Key Laboratory of Nutrition and Foad Safety, Chongqing 400038, China)

Abstract: Objective To study the effects of Genistein ( Gen) on the proliferation of human breast cancer
cell lines in wvitro and the relationship with telomerase. Methods  Human breast cancer cell lines MCF-7
(ER") and MDA-MB-231(ER ") were cultured in vitro. MTT assay was used to determine the effects of Gen
and Estradiol ( E,) on the proliferation of the two cell lines. RT-PCR was conducted to detect the expression of
TERT mRNA and immunocytochemistry assay was used to observe the nuclear translocation of NF-xB. Results

E, promoted the proliferation of MCF-7 cells ( P <0.01) , the expression of TERT mRNA (P <0.01) and
the nuclear translocation of NF-kB, but had no effect on MDA-MB-231 cells. The effect of Gen alone on MCF-7
in low dose was similar to E, , and the effect of Gen in combination with E, was similar to the control. For both
cell lines, in high dose, Gen inhibited the proliferation (P <0.01), the expression of TERT mRNA (P <
0.01) and the nuclear translocation of NF-kB p65 when used alone or in combination with E,. Conclusion
The varied effects of Gen on MCF-7 and MDA-MB-231 cells are related to the status of ER expression and the
presence or absence of estrogen, and the underlying mechanisms of these effects may be through regulating the
TERT expression and nuclear translocation of NF-gB p65.
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1.1 ##

LlL Aokl MESCE 2 (ER ) LR 40 i MCF-7
UE B AT AR P (CER ) FLARE 40 i MDA-MB-231, 1t [ v [
S 240 A ) 0 ST 4 L

112 gl =¥ F P, M —FE0A ) Sigma £ d; PR-
MI1640 ik K5 7 5 Jy 3% [ Hyclone 24 @) 7= fir, B 2 1 il 1
Gibeo 7 s i 7 24 K TBD 24 w) i 4 L7 3 DMSO, 0 W (15
(MTT) , fh$78 ( Triton-X 100) , & Sigma 231 7= 5y AMV L f%
SERGEFN Tag DNA B FE W G 22 5 Promega 2 5] ; —Pifdn A
TERT kg il |- 7 =17 5 5 S-P il ) 5, DAB 2 (5 i5UR) 45 A
2w ™= o

1.2 Fk

12,1 4iffaks N FLIRIE AN MCF-7, MDA-MB-231 3¢
F PRMIL640 K5 H0 i HLIN A 10% Jif 4 1L i, 100 U/ml
WH 100 pg/ml EHETR T 37 C.5% CO,KEFMP %,
1.2.2 MTT B HOE AN, $ 24 2.5 x 10°/FL41 i
FEPh T 96 FLAR R, LM 100wl B5 3530, W AL T 1SR 24 h, ¥
1 i A B P O L 0, I AR B R L4 9 A (DB 4L,
(0. 005% DMSO 21, @5 x'10°° mol/L Gen 4. @40 x 10°°
mol/L Gen 2, (580 x 10 ™" mol/L Gen 41, @10 " mol/L E, 4,
(05 x 10 ™° mol/L Gen + 10~ mol/L E, 4. @40 x 10°° mol/L
Gen +10~° mol/L E, 4. @80 x 107 mol/L Gen + 10~ mol/L
E 2o A3 ASF47, 2 BIEE AR 24 48 72 b, RIS EEFL AN
A MTT(S mg/ml) iR 25 wl,37 CHEE 4 h, Fr i, HAL
JA DMSO 150wl F5 i 485 G BI0RE, 7 490 nm b i 5 15 O J8E i
[D(490) ],

1.2.3  RT-PCR ;| TERT mRNA ik i 42 4% 21 4,
Tripure JFHRBCE RNA 3158 F0Me B, #4150 B A5 a0k 7t e o
S, 7R - 20 C AR A7, Al PRIMER 5.0 840319149 ( %
1), 1% Invitrogen 2% 545 . PCR KW £ (25 pl) W0 F .
cDNABEAR 1.5 I, 10 x 5z i 28 i 2.5 pl, 10 mmol/L dNTP
0.5 l,25 mmol/L MgCl, 1.5 wl, 5#45 1.5 ul, Taq 0.2 pl,

LB K 15.8 pl, BAIGF 95 CHRAE S min,9% €30 s,i8 K
52 °C 30 5,72 C 1 min, 30 P{FEHJ5 72 CERGE 10 min,
1. 2% BT B8R 166 v 9k, Bio-Rad ¥ 152 %045 B A 42 46 4% At
B4 Quantity One X 25 HEAT K BE 4347, A H 19 248017 55 17 2 18
SR Y FE LE MBS 26 H MR mRNA (25K

F 1 RT-PCR [ RI5| 45 50 BB AR E

¥ Ekcligd EORE TR I (bp)
TERT  5"-GCTCCAGGCACAACGAAC3' 52 °C 30 220
5'-CTCGACGACGTACACACTCATC-3'
GAPDH  5"-AGCCACATCGCTCAGACAC-3" 52 °C 30 616

5'- CCATCACGCCACAGTTTCC- 3'

1.2.4  fEsiudbeye s CRIEBEJCH b ai B A (10 mm
x 10 mm) B A 24 FLEFFRH A, P4 40 vk A T A 2 ml 4 i
BN, S AL B AL TR RO 1 R MCF-7 F1 MDA-MB-231 A
FLAREEANG 24 48 .72 h 5 /G IO AN T Ek s A L
AR R A 2 R0 4% 2R P EFERE E 15 ~ 30 min,
0. 5% H, 0, FI s i 8 Ak 24 30 min , 2356 P TR S AL 6
AEUR ik 3, e S-P i ) i I A9 T 0 A0 Ak A e
(SABC) ,
1.3 %it$atzw

B & + 5 32055 iz SPSS 10,0 G5 - %) 97 B is YL it
FTo B 2504

2 &R
2.1 Gen #F5LAR A 40 i, MDA-MB-231 F» MCF-7 ¥ 5l
LRAR

MTT SE8s45 R F 0], % ER * FLIR A 40 i MCF-7, Gen {E{IG
W (S x 10 "mol/L) T, M WA M I s tE R (P <
0.05) , {515 1 E (40 x 10°° 80 x 10" mal/L) i 1) 2 31 4y 0]
(I R (P <0.01) s E,7E 10" mol/L e JE T, 6F 1248 i 2 B0
S WY S ({2 K 8 A T, IR P JBE 1) Gen ICF5 1 FH AR, SR 36
HREH AR S A E ST A T (P > 0,05 ) {HL T v BE ) Gen
1A A R, 30 A A 50 A i £ T (P < 0. 01), {05 Gen &
W EE P ot ER LR AN MDA-MB-231, Gen ¢ L
AF 8 A A 60 PR D T L A i e FEE B ) Py 8 o 7 D o 2% 5, B
A R 68 AR Fe B A ] 2 L B 5 Gen 36 [ £ FH I
5 Gen Y EH BB EME2ER(P>0.05), WFE2,

F#2 Gen F E, M FLARAARAE AR n =3, X x5)

MCF-7 MDA-MB-231
15
24 h 48 b 72 h 24 h 48 h 72 h
IEHE 0.530 £0,018 0,626 +0,015 0.811+0.012 0.583 +0.020 0.678 £0.017 0.892 +0.015
0.005% DMSO 0.532 £0.015 0.628 +0.013 0.814 +0.013 0.577 +0.011 0.676 £0.009 0.895 +0.010
5 %10 ~Smol/L Gen 0.569 +0.023" 0.672 +0. 018" 0.863 +0. 024" 0.571 +0.015 0.654 +0.010" 0.843 £0.025"
40 % 10 ~%mol/1. Gen 0.385 £0. 025" 0.416 +0.017" 0.481 +0.016" 0.433 +0. 0180 0.481 +0, 023" 0,547 £0.018"
80 x 10 ~%mol/L Gen 0.326 +0.017" 0.342 +0.011" 0.383 £0. 008" 0.376 +0, 009" 0.411 +0, 008" 0.431 +0.016"
10 ~"mol/L E, 0.611 £0.013b 0.723 +0. 0145 1.003 +0. 025" 0. 585 0. 026 0.681 +0.015 0.895 £0.015
5 %10 ~mol/L Gen + 10 ~*mol/L E, 0.529 £0.033 0,631 +0.016 0.810 +0.017 0.575 +0.018 0.654 +0. 014" 0.839 +£0.018"
40 % 10 “®mol/L Gen +10 ~*mol/L E, 0.391 0. 012b 0.424 =0, 021" 0.498 +0.016" 0.433 +0,013" 0.484 £0.011" 0.551 £0.015"
80 x 10 ~Smol/L Gen + 10 ~*mol/L. E, 0.328 +0.013P 0.353 +0.017" 0.397 +0.017" 0.381 +0. 015" 0.413 +0,012" 0.429 +0,017"

a; P<0.05, b P<0.01, 5B 40 ki
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2.2 Gen #v E, 3 5LAR % 49 6 TERT & B mRNA £ i
&9 %5 vf)

%f ER ™ 4t MDA-MB-231 , & Gen {£JH 24 48 .72 h )7,
TERT 3£ mRNA A K FIEH 4 (P <0.05) , [fi Gen e i 14
1, mRNA FLIKERAK, H bR RIS E A7 4E S & 0952 0 5 1fif 4
T ER” M0 MCF-7, #ff 8 % 91 % {2 40 0 mRNA £k (P <
0.01) :7F Gen fIGHEFE(S x 10 “mol/L) i ,mRNA ik 45 521 14
(P <0.05) , B (40 x 10 *mol/L) B, mRNA #ik R ¥ F
[ (P <0.01) ;114 Gen Fl E, BK43 15 FJG , mRNA () &5 {54
TR ALY Gen BERVCCR(E1.2)

2.3 Gen Fv E, 2 L% 5 2w f2. NF-kB p65 AZ 45 4% 69 %5
v

I A L b2 3 5 ik, MCF-7 fl MDA-MB-231 44 Jfd 4
LI AR A% TP 445 NF-xB p65 %5 o E, i/ )i, MCF-7
00 452 T L 00 M € S o 4 R 4 5 R AR
MDA-MB-231 # g 45 %f B8 40 f 20 ol {5 /7] Bk (19 Gen 5300 3F
MCF-7 401 S E 2, &S EMR, S5IE%
AL 0 LAY Gen JCIE iR I G EL1ERT, SRR (AN
BB T (g A, 1 000 200 M R % {5 0 1 L X MDA-MB-231 £4 2,
BRI Gen JCiE W lg K & E, 05 F, 40 4 00 Bk (65
PRI, A f 15 (14 3)

M C P 5 34512 3 45

2000 bp—
OO0 bp—*
LA b=
500 bp—
250 bp—*
100 hp'*'

—GAPDH
+—hTERT

M: DNA 4 (DL 2000); C: E448; 1: 5 x 10 “mol/L Gen #1;
2:40 x 10 "mol/L Gen #8; 3:10 "mol/L E,#1; 4: 5 x 10 " mol/L.
Gen + 10 “mol/L E,#41; 5 40 x 10 ®mol/L Gen +10 "mol/L E, 41
E1 = RH Mt ILREME MDA-MB-231
TERT % [E mRNA &AM #0H

2000 bp—+

1 n:)nk: -

750 o s
200 bl;—- GAPDH
250 bp— +hTERT

100 bp—+

M: DNA 47 (DL 2000) ; C: SE4 4 1; 5 x 10 *mol/L Gen #1;
2. 40 x10 “mol/L Gen #1; 3; 10 “mol/L E,#8;4:5x10 “* mol/L
Gen + 10 “mol/L E,#0; 5: 40 x 10 *mol/L Gen +10 “mol/L E, 41
E2 ZgREH EFEERTIMREHAMR MCF7
TERT % [E mRNA RiAHEM

A: E4 MDA-MB-231 faff; B: 10 “mol/L E, 45 F MDA-MB-231 fmfi; C: 40 x 10 ““mol/L Gen 4 A1 F MDA-MB-231 4nfe; D; EF MCF-7 fa
B E: 10 "mol/L Eo 4 A1-F MCF-7 fmAf; F. 40 x 10 "®mol/L Gen 4£ A F MCF-7 fm g
E3 Genfl E, 3R NF-B p65 ZBAIARM  (SABC x400)

3 g

St 0 B 2 — ol e K S Y 1% 05 e SR b i b
RNA HBz (hTR) s g AH 5 32 1 (hTLP) i R i

kA 4 (hTERT) 3 i 43 4 A, 3 % 2 il 2 44 45 i 4L
(R FEE . iy 40 L 14 9 Aty T I A T S R Al Y
P AR08 ORGSO RE J1 . T TERT J2 b 6 5 1k
PRV AR B A R R, A A A A
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N TG " G T R SR A A T B
SISO T i O 0 1 AR O 40 P G

SRR (Gen) 2 — R4 ME B4 25, L4
LIE T RECE, ) AL, 76— 20 T AT L2 B H 400 3
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R R AR . X ER T MCF-7 40, {iK )
FHY Gen (5 x 10 *mol/L) Hugh 5 A1, Gen 7] 5 41 iy
NS & WER4HJ£WMM$#MEWWW
SRR D5 0 2SR 0 £ % Gen Y5 E, 64 4E IS, Gen
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