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[FE] HM BTS2 (testosterone, T ) 78 LRI 40 A H 4 R AZ R P9 VI (flap endonuclease 1, FENT) #3515 1
JHMUH . ik L MCF-7 /R R %8 4, R RT-PCR WAL — W2 (17 B-estradiol , E2 ) BMAE FH LA K 43 591 5 k9 3R 32 1k
(‘estrogen receptor, ER) F5H1 71 1C1182,780 (1CI) A1 MAPK & 424157 U0126 [ /E AT FEN1 ik 284k, LI MCF-7aro
(F5 &AL R T 2k 10 MCF-7) /R A58 % 42, 2% B RT-PCR ULEEAN A B (16 S22 i LA R 52 I A0 55 7 A B8 370 4 570 ok iy 1k ( letro-
zole) FL[FFE I FEN1 2351251k ;SR F} Western blot W04 SR B 40 75 F LA B 3 531 45 5 il e A 00126 JL[R]VE FH RS FENT
p-ERKHI p-Elk (75 4k, 59 SXTHBLH L, A ME— )5 MCF-7 4 FEN1 mRNA (93855 FHE 2.04 f% (P <0.01),
HAICL F1 U0126 J&5 43 B FEARK 10. 63 f5H1 2. 17 £ (P <0.01) , fil A 22 j5 MCF-7aro 403 FEN1 mRNA 935345 T+
1.66 % (P <0.01) ,FEFAYFIATI G 1.80 f5(P <0.01) s AR M#J5 FEN1 mRNA A58 T 2. 38 1%, 75 (1 B F a1k FRAK
1.84 f% A U0126 J&5 7& 1 () F2iAFFAIK 2. 28 fi5 (P <0.01) s A S J5 ERK A Elk-1 (8582 1L K 743 31715 2. 28 £ AN
2.60 f%(P <0.01) , A M5 ERK F1 Elk-1 BB ALK B4 S AR 2. 60 {550 2. 37 45( P <0.01) ,Jin A U0126 J5 ERK
A1 Elk-1 ABEER b K- 43 A 10. 38 £5 11 119.50 f5(P <0.01) , &5 2] @ MAPK i&4%2 8 MCF-7 aro 41
FEN1 23k,

[ R FLIRIMIR AR, T S20 s DNA SRR IR N VIS

[REESEES] R737.9;R968.1;R977.12 [ XEiFRER] A

Effect of testosterone on FENI1 expression in breast cancer cells

Wang Yang, Chen Bin, Jiang Xiaomei, Wang Yue, Fu Xiaohong, He Fengtian (Department of Biochemistry and Molecular
Biology, College of Basic Medical Sciences, Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To determine the effect of testosterone on the expression of flap endonuclease 1
(FEN1) in breast cancer. Methods The expression of FEN1 in MCF-7 cells was observed by RT-PCR after
the cells were treated with 17B3-estradiol (E2), E2 combined with ICI182, 780, an estrogen receptor antago-
nist, and E2 combined with U0126, a MEK inhibitor, respectively. In MCF-7 cells over-expressing aromatase
(MCF-7/Aro) , the expression of FENI was observed by RT-PCR when cells were treated with testerone or
testerone combined with letrozole, one of aromatase inhibitors. The expression of FENI protein, p-ERK and
p-Elk was observed by Western blotting when the cells were treated with testosterone, testosterone combined
with letrozole, or combined with U0126. Results In MCF-7 cells, E2 resulted in an increase in the expression
of FENI mRNA by 2.04 folds (P <0.01), which was inhibited by ICI182,780 or U0126 (10.63 and 2. 17
folds, P <0.01). In MCF-7aro cells, testosterone resulted in an increase in the expression of FEN1 at mRNA
and protein levels by 1.66 and 1. 80 folds respectively( P <0.01) , which was inhibited by letrozole (2.38 and
1. 84 folds, P <0.01) or U0126(2.28 folds for protein only, P <0.01). Testosterone increased the phosphory-
lation of p-ERK and p-Elk by 2.28 and 2. 60 folds, which was inhibited by letrozole by 10. 38 folds or U0126
by 119. 50 folds( P <0.01). Conclusion Testosterone up-regulates FEN1 in MCF-7aro cells through MAPK
signaling pathway.
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LRI T 53 A VA 2R MRS A R =1 0B R AR P 7 ol
Y ZE Wi I L W ET R ORI T IR, A 4 5 H L&
O U 3R ) 2 e AR I 2H 27 A B R R 28 05 A (Ll
femisket . E e R RS2 ( testosterone , T) 25 HE 384
FIE A g W T A — B (17 B-estradiol, E2) Y i 7 24
05 75 A0 (aromatase ) Sz G S T AR A il . Of ity e
(letrozole ) 12 55 = AX 05 7 Ak W41 ] ¥ ( aromatase in-
hibitors , Als ) 5HTPIACAH Hb EA W 5 B2 IR KT
X 55 B AL B PRI i R R R RS AL, BRI
IR BGRB8 IAIT ER + ZLIE 1Y
HikZi' . MR R N V)G (flap endonuclease 1,
FEN1 ) J& 4 35 EA% A ¥ e DR 2 RS PR Y G B il . 7
DNA &l ,FEN1 25 X i Boin T % H R 519
(DNA F1 RNA) f Y15 ; 76 DNA &4, FENT 7 L)
B 52 BUEE DNA 2L i 3R [a) PR o 1 2 42, B 1A
BL gL FIRERE 19 &% A= 3 FENL 362 5 4 3548 ki iA& DNA
(e B sk R 2 P . A BFsE @R FENL 15
FERE R R A R A I G R TEZ P e A > vh
T IR, U /NG i R A /N | R
RerEni i AR . FEFLIRE Tt A& B
FENT 52351 3 PR A K L4884 i o 32 12 96
WY E AN EEE P, 3 E2 B T FENT 29 2. 63
U AL H AT , FRATR & R AT L
WRTEFUIE S E2 AT LI _EIE FENL 935K, JF HaxX #h
YEAZ 38 iF ER/MAPK/Elk-1 3B 2 SE LAY, 1T B2 2
TEI7 BARTE VR TN 2 e 3R e 728 T ok 1Y), IS 4 e L
FVER TR A2 B REAR B 45 3R 7 ARESE
TEFE MCF-7aro fE N BIFFEXT G , WS S2 10 7 7L Mo 240 i
HiXt FENT %35 B2 0 S HAL

1 WS

1.1 ##
11,1 ZHAEkE FLIR S AN & MCF-7 1 MCF-7aro fAS
WFERAF

1.1.2  F35 2 x Modified Fagle 1% 37 5t AR K 3 fif 4
L7518 H Gibeo A E] . AR 3 B8 4 ( charcoal dextran ) Ab B f)
HGA- 13,100 x NEAA F1 100 mmol/L P4l iR 441 B HyClone
INE] . SRR ME T EE L ER F5PrF) 1C1182,780 (ICI) Fl letrozole
DMSO Ity § Sigma 2y 7], U0126 Ity H Promega /A 7], ERK K H:
WEFR AL PTIR Gapdh Hi{A 5 Cell Signal A, FEN1 #i{&, Elk-
1 B =Ry A B Santa Cruz A7), 314 RNAout 1 Bt
TR R4 A BR A Fl. DNA Marker DL-2000, Ex Tag
DNA 4G A Kj%E TaKaRa 3w, M-MLV % B B In-
vitrogen A H] . PCR 54¥1 1 i Invitrogen 23 &) & 1 .

1.2 7

12,1 guflssrssra

1.2.1.1 MCF-7 4tk & M 5x 37 K 10% Ba4- 1035 .
1% NEAA 1 mmol/L PR 44,100 U/mL % 5 % .100 wg/mL
HEAE RN MEM $532 3L 8535 0 % MCF-7 4 il 347 25 P9 IR P
FU I T 5% 0 5B R WM A9 G 4 1L L 1% NEAA
1 mmol/ LN FifR4N 0 Tols 2T MEM £5 35508735 48 h, 4R 5 &
10 x 10 ~° mol/L E2,1 x 10 ~° mol/L ICI, 10 x 10 ~° mol/L U0126,
10 x 10 ™ mol/L E2 +1 x 10 ~® mol/L ICI, 10 x 10 ~* mol/L E2 +
10 x 10 ~° mol/L U0126 f) 41 iy 55 3% AL B A0 24 h, X} HR 21
£ DMSO 2 M550
1.2.1.2  MCF-7aro 48 Jifl &k & B 355 5% KA 10% JiG 4= i
W5 1% NEAA .1 mmol/L TNERBEREN 100 U/mL 8% 100 pg/mL
FEFEZE N 100 pg/mL G418 ) 2 x Modified Eagle 137 Fe 5 3%
4 MCF-Taro 21 M#EAT 2 N VR MR A0 3 FH & 10% 7 -1
AR EIIE2E MYE (1% NEAA (1 mmol/L P2 4119 2 x Modi-
fied Eagle 33233535 72 h, 435I 4 10 x 10~ mol/L 227,200 x
10~ mol/L Letrozole, 10 x 10 ~® mol/L U0126,10 x 10 ~° mol/L
T +200 x 10 ~° mol/L Letrozole 10 x 10 ° mol/L T +10 x 10 ~° mol/L
UO0126 (Y 4N I3, Xt HEZH 7 DMSO (1) 40 g 4% 37 W b B8 40 iy
24 h, kil FEN1 7 mRNA I KPR E R, PLES&M
ALFRANAE 15 min J5 , K500 p-ERK A1 p-Elk #9428 {05 I
1.2.2 RT-PCR A RNAout #& B 40 Jfd i) 5 RNA, %5 5 5%
RNA B EERSEREME 5 B2 g A RNA T30 4% S50 G i i
SR cDNA, SR J5 ) PCR XY B . %% 44,65 C 5 min,
37 °C 52 min,70 °C 15 min, W= F 4 CIEFE. PCR 4%, TR
A5PE 94 °C 10 min, 48P 94 °C 45 s, 3B & 60 °C 45 s, FEff1 72 °C
1 min,72 C 10 min, GAPDH 3} 25 /&, FENI 3} 30 &
¥, FEN1 B]%): % 5'-CCAGCTCTTCTTGGAACCTG-3", F i
5'-CGCTCCTCAGAGAACTGCTT-3", GAPDH 2|4¥y, I i 5'-CA-
ATGACCCCTTCATTGACC-3, T i 5'-GACAAGCTTCCCGTTCT-
CAG-3', HLYKMHH 1% SRR WEEERS , 120 V,25 min, FHE B A4
N ERE-$
1.2.3 Western blot R AL BN A S PBS ¥k 2 vk, 4
M2 f% W (7 Cocktail 25 [ eI 1 71 ) 24 fig 20 ffL 30 min, Z4f#
YJF 4 °C,12 000 r/min &> 15 min, Bradford %71 ( Bio-Rad 2
A ) A BT . S50 g AN LM HE AT SDS-SR T M It K
B ALK , B BTp i A8 3 PVDF B2 1 SRS TE & 5% AR 2R
5049 TBST 22w (20 mmol/L Tris-HCI, pH =7. 5,150 mmol/L
NaCl,0.5% Tween20) 14t [4] 1 h,}f PVDF T 5 mL 35 K
(GAPDH . FEN1.T-Elk \T-ERK & 5% BS54 1y TBST 5§, p-
ERK p-Elk I 5% 4R I3 & 14 V 1) TBST)4 CHEF i,
TBST 68 5 K, 8K 5 min, FAHHW 1:5 000 758 91, %
PVDF B & FHIRER T ,37 CEIBFETH 1 h, TBST EBES 1K,
B S min, B PVDF R A b2 & 6l R, B = @k, L
GAPDH J 2,
1.3 BERELRITFHH

Bl x 5 FTono i Quantity One {44 RT-PCR FlI
Western blot 25 3L £ 2571 162 BEAE, F B B9 4l 3% B
H5RNS 5 NCE B2 LLE X Rk &, R SPSS 13.0
ST AT R R Z 7 2200, LR L BCR A ¢ A 56
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2.1 #e—A2xt MCF-7 fmfé FEN1 mRNA %% 69 % R

7% E2 YEFF, FENI 9 mRNA 7K EH 55 2. 04 {5 (P <
0.01) ;4 E2 1 ICI 4t 7] fE T, FENT () mRNA % ik & T F
10.63 /% (P <0.01), >4 E2 F1 U0126 3 [ /F F B, FEN1 &y
mRNAZE R B FRHE2.1745(P<0.01), WE 1,

1 2 3 4 5 6

«FENI1(120 bp)

,q
L

g el N g

(==Y Y

1

FEN1 A%} 22k

o
n

25
1:34p820;2: K2 483 1CI 28;4.U0126 28;5:F2 + ICI 248;6:F2 +
U0126 21
A:RT-PCR;B:FENI ABxf A& ik ey e EAA LA a: P<0.01, 55
M3 ; b, P<0.01,5 E2 403b3k
1 RT-PCR # MCF-7 ZRarh E2 . ICI, U0126 %t FEN1 FRikHI800

2.2  Z@Azt MCF-7aro Zgfie FENI mRNA £:X 65 %A

FE 52T (9 /E FH R, FENT 9 mRNA 7K 734 & 1. 66 fif
[(1.03£0.06) vs (1.71 £0.06) ,P <0.01], S22 [{H% & Letro-
zole YEFJ5 ,FEN1 mRNA FEikH FIE2.38 f5[ (1.71 £0.06)
vs (0.72£0.06),P<0.01], WHE2,

—FEN1(120 bp)

1 2 3

1: s+B840 ;2. 8R40 ;3 : <287 + Letrozole 8
El 2 RT-PCR #il| 2R3t MCF-7aro FEN1 mRNA 3% ) 5

2.3 #EA MCF-7aro zm ¥ FEN1 & & & ik 69 % vk
5 B b, SRR FENT 28 (A9 R35 RIR T 1. 80 fif
(P<0.01), 227 + Letrozole, 2 i + U0126 £H 4H Lt S i 21 ,
FENI ZE (1M %5 T 1. 84 {5 (P <0.01) f1 2. 28 {5 (P <
0.01), WK 3,
2.4  EFAi@ T Beik 49 MAPK #4298 % MCF-7aro %8
¥ ERK #= Elk-1 44558440
5%t IRZH g, SR ERK Al Elk-1 A9 RR £k 7K 4331 L
JAT 2.28 45 (P <0.01) #12.60 135 (P <0.01) , 2 + Letro-
zole 2] + U0126 £ AH LU 224 , ERK B8R ALK P-4 501 T
2.60 fi5(P<0.01)F110.38 £%( P <0.01) ,Elk-1 {15 ft 7k F
SRR RE 2. 37 45 (P <0.01) F1119.50 £% (P <0.01) , L& 4,

1 2 3 4 5 6

S S B SR e e < FENT(43x10°)

: W L < GAPDH(36x10°)
- ®

2157
1.2 M840;2 . %8R0 ;3: £ 87 + Letrozole 28 ;4 ; Letrozole %85 ; < &R
+U0126 41;6:U0126 41
A :Western blot; B;FEN1 #ax+ £ %X 36§ & EAE s a: P <0.01,
LHarmaarkiz 5 b, P<0.01,5 MMt
3 Western blot il 2Z2#i %t MCF-7aro FEN1 & 1% 351850

—p-ERK(42/44x10°%)
SN D S e S B ERK(42/44x10°)

—p-ERK(62x10°)

f— —Elk(62x10°)
—_ «GAPDH(36x10%)
O ERK
30 W Ek
oy 25T =
]
i 20t
= 1.5F
5 bb
< 10f
&
£ o5t b
b
0 ®
1 2 3 4 5 6

215
1.2 MB20;2. 2 8A20;3; €87 + Letrozole 28 ;4 ; Letrozole %1 ;5 ; <& iR
+U0126 #1;6:U0126 28
A Western blot 2% ;B:p-ERK #v p-Elk 4% 48 2% & 1A & 69 & A1k
B oa: P<0.01, 55 maks; b, P<0.01,5 Mt
B4 Western blot # |52 xf MCF-7aro A+ ERK 1 Elk-1
B L RIS

3 g

LR A — ™ W 0 L B R 1Y) | i DL
(A G g o i 4 B 1 T % ~10% , Ho ok
S AL TP K M R A2 IR 3 B AR K T T T R B U

fiff 5% & ( human epidermal growth factor receptor 2,

HER2 ) 45 Z2 Rlbr i 55 DA A k2, R0 4 T 4R AL ) o
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R E ETELRE B I R IG YT 3 A X e
ZH ER BNAHIMIAYT VEFXT HER2 AY#5FETT (hercep-
tin) VAT A SR 7 A5 H R 3 A A o 3 B 9 7 4 i
AR DRI, M I 4 L e R R R, R
HAe gL &k R R B VE FHADBIL , o] Ay PR LA
FEIRYT FEB AR, FENL J2—FiZ2 5 DNA 85
HIZEF R SR I, 25 T 21> DNA fRiff k4%, 78
HEAp e RE e T T R T EEAE Y REm
WF5E 1 B FENT 3 R 75 I PR LI i 41 20 rhod 3%
5, FRATRIRTI TAE A A A a5 R e RS
g AN A G 1 3R % B2 A9TRAT, I T RE R M L
W R T bR B 2 — {H FENI %ik52 E2 [
B S PRI RN Wy 2f 7 SO AR TR . 5540, et o
g LW R R FENT A9 360k S 040 2 5am
WS b P A 56, A8 FENT [ 22 55 1T 5% M 3¢ 24k,
J7 WA o PRI, [ B L AR 4 40 FENT 3%
NIk Z B2 IS S LG S A2 2 G ]
A BT SR R G R FL AR A7 SRR ) BT it o

FATLART A BIF 5 A BLAE FL AR I B2 mT LA A
FEN1 {323k, 3 H X f 4/ F 4238 i+ ER/MAPK/Elk-1
SR (SR EkR) . AW EB E2 0] DL 1
MCF-7 Ziiffirh FEN1 mRNA {3535 K F, i FfE ]
DA ICI A1 U0126 104, i — 2Dk S T FATT iR i 5%
i, TR B2 R e R Aok, o
BB E X — AL GG . IR AR R R it 5
E2 M AHLEH EIH FENL (92638087 At ARBFSE L
75 B AL BT 335 19 MCF-7 (MCF-7aro ) R WF5E X 42,
WF9E 1 52 F 7 2L RREE A o FENT 263K i 52 ey -
MLl B —ARNEE AR B A B 7] =2 FiRyT
W A FL IR (RGO e = e 221 i sk i
MEVE RS 3 AR5 B AL B 570, AT = R IR YT
o 28 I L LR IR B T R A ket e T 40
SHE TR 22 A 5 S, AT 3 1) 91 <) ek 98 40 e 5 B 1 7 38
TEAHIEGE R, FRATTAI FH R iy sl VE Ay S2 8 4 FH A 30 31 590
T2 0, 52 AT LA _E I8 MCF-7aro 494 FEN1
() mRNA FIEE (1 FRIB 7K, 3R AT Lk f i s A
UO0126 13 , 156 B 2 30 o % 5 Fb il A8 e R )
A ¥R FENT 2635 09 RO , % 4E F 5 3 A THi )
BN FH R R R B RO AR L RIS, FRATT R R
B S2FR AT DY B2 ik ERK AN Elk-1 (33K, iX
FIE R AT DL gk ok it me F1 U126 11 ), 35 B 52 i X6
FENI 223k (19 | % 0t 9% & T ER/MAPK/Elk-1 %
13X 55 S8 1o 55 A A B AR B S R R R AE
FERA T PR G AR, A A Elk-1 215
WL Z TR 1Y Elk-1 —FE B IE 5 FENL J5 8h 7 X 45
4 T EMSA il ChIP A3 M7t —AAESL

L5 LTk, S T A A A S MERCR IS ,
T FENL f93RIK 80N I T ER/MAPK/ELk-1 i
Foo BRFEEE A AT — 2 e s I PR WL B A 7E LR
J P FENT s 228 105N, O TR FENT f35
IKF LASR i PR AL T BB BB I B T R
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