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Abstract: Objective To investigate the inhibiting effect of gamma-secretase inhibitor, N-[N-(3,5-

difluorophenacetyl)-L-alanyl]-S-phenylglycine t-butyl ester (DAPT), on Notchl and its effect on the growth

and apoptosis of ovarian cancer cells. Methods Expression of Notch 1 and hesl in four human ovarian
cancer cell lines, A2780, SKOV3, HO-8910 and HO-8910PM, and one ovarian surface cell line IOSE 144
were detected by Western blot and quantitative real-time RT-PCR. The effects of DAPT on ovarian cancer

cells were measured by MTT assay, flow cytometry, ELISA and colony formation assay. Results Expression

of Notchl and hes] were found in IOSE144 and all the four human ovarian cancer cell lines, and they were

the highest in ovarian cancer cells A2780 compared with other four ovarian cells. Down-regulation of Notchl

expression by DAPT was able to substantially inhibit the growth, induce G, cell cycle arrest and the apoptosis

of A2780 cells in a dose- and time-dependent manner. In addition, hesl was found to be down-regulated in
a dose- and time-dependent manner by DAPT in A2780. Conclusion DAPT could inhibit the growth and
induce the apoptosis of A2780 cells in a dose- and time-dependent manner. DAPT inhibiting Notchl activity

represents a potentially attractive strategy of targeted therapy for ovarian cancer.

Key words:Ovarian carcinoma; Notch1; Notch signaling

i E-HBY ARiTy-% kB dp 4] A s Notch 1 69 #p F4E A BT i R mpe £ RIpH A A o Fra., F
7% RJA Western blotZ 5% i € F PCRAZ M vk 57 £ 7% 2 o, ( A2780, SKOV3, HO-8910, HO-8910PM )
B—#RIP & L safe (10SE144) Notchl & 2t F ik Whesleg £k ol; KAMIT, AX@pR.
ELISA B %, 695 A%, 52 Bt il y- 2 ik B 375 %) ( DAPT ) *T9F £ mintd %, 458  Notchl, hesliE
IOSE 144 % va sk 0 £ ta e % P39 A K ik, A JEA2780%m 0 4 ¥ 49 £ ik % % ; DAPT T A Notchl 7T 4
HA2780%m e K . FFam G A 5 SR oF 2ILAT R A A SR MU, R BT A2780%m it P
DAPT TFi#hes] A I o &k b 2 ILNE B Ao ) ZAR MM, 4518 -2 3L 8374 F DAPT =T 49 h) 9 3 /& 4m e
A27804 K | FFaABE T, y-2 kBT H] F) T ANotch 7T 82 97 SIS I 69 kA S b

KR 9P £ J%; Notchl; Notchiz 5 il %
FE45 %S R73-3; R737.31 XEktRINAg . A

0 3%
UP BRI PR, SET SRR R IR
B BIRT AR BACTT I i AWt f e, B0 S
BT SRR R X ER A Tt — 5T
TR, A AT AT 0 S & A & R ik
Notch {51 B & — 45 5 B AR ST 1945 5 1%,

YFEBHE: 2013-08-09; {&EIEHE: 2013-11-11

EH BN 1. 610083 AR, MARE R E R =H;
2 BWEEXFOHREREZ4

EEE N WL (1979-) , B, Hd, FBETF,
EBNF AN LGSR

Notchf5 5735 K H AN TR I8 TE . 71k, 4
TRl R HEEAE MR, SR Noteh (5 Sl ik 5 £

SENENR ) A A=A 55, Noteh L7E BRI A fi2
JEVEFI®, 55 00 L SRR EEAR DR, Thiy-43
AT )57 7T 368 32 Noteh {5 530 P& 0 h 40 ifg A= 1<
AR T (B3 I T R B S A
HBET I Noteh 15 S i@ i, FFAmI AR 7
SFAEIETIA FF it — DR, NI, AR H
FI8 ST B8 Ty -7 AT 1 77 05 Noteh 1A i BE 75 5 |
B BT SE 90 A A ) B P T



*+ 058 « ADBBLG 38372014 F 55414555988 Cancer Res Prev Treat,2014,Vol.41,No.9
1 MR5FE IS 245 S Zk 52425, 50, 75 pmol/L DAPT,

1.1 4uffds 3R

451 S 20 i 2 A2780, SKOV3, HO-8910,
HO-8910PM % Bl & I fZ 41 IIOSE 14455 5% T 7 10%
INEITE (FCS) | H&EE (100 w/ml) | #HER
(100 ug/ml) FRPMI16405538W H, B TF37°C.
5%CO 55 F A1 N2 o Rk SC I 1 3k F Ak 1 X 5
ARSI A M A THE ARSI
1.2 y-43 WA i 550 b 2R

V=43 IAEEAIIF] (DAPT ) I T-RHNotch 155
W AL FXBUE RN B AT 1x 1074
R AR EEDAPT (25, 50, 75 umol/L ) g4
AT, X BRZH FH0.1%DMSOAL FE . 76 AS [R5 a] S 4
Notchl Jzhes1 /) 4eik, [RIIHAGI AMALAE 45 . 4
JERIA AT . AR T S TR R
1.3 S s SRG BiFHE [ (RT-PCR)

VUK B 596 200 i Az — Rk B9 £ - F7 S IOSE 144
2 i FH Trizol 247 J5 F RN A B2 BT 125 452 B2 i
RNA, F M3 o6 o B v i Fok B & 4l
Notch1 % B-acting | ¥ ) 1 TaKaRaZ\ w] % 115 1 .
Notchl Fi#514: 5°- TCA GCG GGA TCC ACT
GTG AG-3’, Fii#514%: 5°- ACA CAG GCA GGT
GAA CGA GTT G-3’; hesl FiF81#: 5-TGGAAA
TGACAGTGAAGCACCTC-3’, Fi#51¥): 5°-TCG
TTCATGCACTCGCTGAAG-3’; B-actin 154
5°-TGG CAC CCA GCA CAATGAA-3, Fiia 4.
5’- CTA AGT CAT AGT CCG CCT AGA AGC A-3",
SEAFRT-PCR 42 B = i 1hd B 5 44, RO Sk 2%
1. 37°C/KIA15 min, 85°C 5's; RT-PCRJZ W 551
95°C7EME10 s, 95°CIB K5 s, 60°CHEMI31 s, ZABI
PRISM 7000145 CTIE A2 “ 3k oMb 2
1.4 Western blot 43 ¥

BT A O L A0 B 20 20 Al T R T, BT S
UMW, T4°CF12 000 r/mini.(>10 min, B b
WA /AR TR S<SDSE FIINFE 22 vl , &
W10 min, FREMIKMER: Fr3EOrts, &
3%SDS-PAGES & 5, ML BHIRLA 4RI L,
(TR FAR RN Rl S Ry 4 I B R N S N
. DI50 /LI ky A2 b, RUImA
Notchl “EZ TEEHIA(Z 2 h, TBS/T¥E2YK, TBS
PELK) . RPUETHU(EIR2 h, TBS/T#2K, TBS
VEIR), A ANBT/BCIPJEY) (4,
1.5 MTTSH

BSOGTH50A AK 0T %) 240 JEL 3] 46 % 13 A 1 10°/ m gk
W, R TOOFLIE IR, AFFL100 pl (1x10%4>) , 52

IyRESE24 . 48, 72 WO E IR, HEAL
I JC LT B FEMTT (5 mg/ml) 10 pl, 37°C,
5%CO k2L 774 him, Zbksiae, Wk BIEH,
FALINDMSO150 ul, 743410 min, FERFE R
PERTMNL 570 nmAb I FE WO RE(ODYE, 5 X IR
P, RS A A AR . SEI0 R & 3UR I
FEIE.
1.6y N A S 4 B R 40

BOGHUA KW, IR % A 1x10°/ml,
AT 50 mIE SRR, INAMREE 43512825, 50, 75
umol/L DAPT, VEHI24 hi gl b L4, A
A AN E R (5%10° ~ 1x10°) /ml, ZZH2
APBS, R HAEETE, 1000 r/min, 2.0
5 min, R, HUEKEIAIEMAL ml PBSIE
21, FEHMA2 mUIJoK O BERE e, B2 b FHPBSHE
W3, R R A IS APV &, 4°CTK
B30 min, JAFCMAAZ, LI H K488 nmill]
€, FFHImodfit LTV2.058 470 r A0t Ja 3
1.7 P50

Fie RELTIS A 732050 & d W A0 BR A7 S 0
BURES .05 (1000 r/min, 10 min) , WEHZ20 ul
FVEW, AR S R AWML )
IARO plfefE ROV, =il FIFE2 h (ERRIR
&, 250 r/min) ; FF R, FH300 wlif & 2% il
PR3, /INDBS VR TINA100 plEEYIZR o
W, RN EESeTEEE; REELEs
B, FURZE B AVEZS X IR, A% 1405 nm,
225 K492 nm,,
1.8 FEREIE N SLE

A278041fifs X DAPTALHZH (5x10%/ml) IR
VLR T ofLAR N, BT 5%CO1G F-46H37 C vt
B4R, B8 DM A e .
1.9 Sil2=Jiik

SPSS14.0% ek 46 %) 25 R ik AT 73 #r, R
BbRvfE 2= KR, P<0.05% 22 A0 ge it 275 L

2 R
2.1 Notchl K hes] £ B &I A A2780HH H ik
S E R PCR K Western blot4lt 5 & I T Ak D 8L
FEANME A Noteh 1/ ik, HHNotch17EA2780
FIHO-891041 My H i 235 155 TAEIOSE 14441 i iy 2
ik, WA, 1B; Notchl i Fhes1 7EA27804H fifd
rh 2650 B 5 T7EIOSE 14440l rh i 2535, LA
1C, 1D, DA EZ5R R, Notchl & H Fiithes1 LA



AYEBRH 38 H3R2014F 55414555988 Cancer Res Prev Treat,2014,Vol.41,No.9 * 959 .

TEIH AU A2780M R 315, [RIILE FHA 27801 Y J&, &I Notchl Fiithes1 3L F mRNA K & 1t st

HEA TR B2 56 [B) (A AS BT 92 < 3 T8 20 T ARG, S5 0 s ] A s 42k
22 DAPT*fNotchl{Z -1 F& 0 /5 F JLE3C, 3D.

ANER EEDAPTHRER] 2 T Notchl mRNARY 2.4 DAPT Fi#Notchl %35 J5 XF A27804H g A= 1)
Fik, WERA; B THIINoteh g AU 2 AR SO0 4 R 95 VR
Ho B2 L, R Western blot )y 7 X} KA G W FEDAPTYE FH A2780 4 il 7 A A i
Notchl1 2 FAHEA 7434, S5 UESEDAPTR] 5[ Notchl () S 7o, RIRA278040 il AL K A2 BP0 il IF 2
AT, WER2B, X RWADAPTREMGION S BRI SR, HAE50 pmol/L . 75 pmol/Lif
HHfIA2780 Notchl 55 PKAYRIE, MMM IHIE B, WE4A, SeBIE Rtk RPIDAPT
P, PRUHCZE S0 wmol/Ligk & EA 7 T T A 5256 Qb PREZE A vE T BB AR T B0 2, ILIEI4B.

fifi J5 K 50 pmol/L DAPTALFRA27804 it 5 DAPTAR R AN MG A2 L7113 0 . G HA A e e
KIN, Notchl mRNAR] I Z 2N H0HIIF I EMK  Filwid, S &30, A27804H UG UIRH i
LI E KI2C, NotchlZ IR BWEFEFEM, W FHEAEMKEM (P<0.05), WLE4C~F, Xtz
E2D, ixsbshE BB, DAPTHEMSHNH A27804 1 #8728, DAPT T Notchl A #J i A27804 ffu A K-

Notch {5 5, F2 0 R ARG R

2.3 DAPTX]‘Notcthw?heslﬁtl%%Lﬂ Al 2.5 DAPT Fi#Notchl ik J5 XF A27804H I & =11
KPS0 2 S PCRATDAPTAL I A 27804 Jifd () e

mRNAZEFFAEI, DAPT[EJAES | Notchl T Jithes1 K50 umol/L DAPTALHEA278041 i, 7E24.

FEmRNA R AT, FF 2900 E AR, 48, 72 hi[a) S TR R B, A278041 I YH T4

JLEBA. 3B, PRI RSPE, HAE48, 72 hisHET-$E L, WK

AL, K50 pmol/LDAPTALEFHA27804H fits 5,

B C

—
W

_.
W

% a b ¢ d e

*

a b ¢ d e

B-actin mRNA

—
(=}

Notchl [RRSR—
O - - hes] D s =

o
n

[aCtn o w————
Bactin e se— c———

(=}

Notchl mRNA/B-actin mRNA
)

hesl mRNA/|
e
wn

a b c d e a b c d o

A :mRNA expression of Notchl in the five ovarian cell lines were measured by real-time RT-PCR;B:protein levels of Notchl in the five ovarian
cell lines were measured by Western blot;C: mRNA expression of hesl in the five ovarian cell lines were measured by real-time RT-PCR;D: protein
levels of hesl in the five ovarian cell lines were measured by Western blot; : P< 0.05, compared with IOSE144; a:A2780;b:8910;c:I0SE144; d:
SKOV3;e:8910PM
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Figurel Expression of Notchl and hes1 in human ovarian cancer cell lines A2780, SKOV3, HO-8910 and HO-8910PM, and

ovarian surface cell line IOSE144
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A:Notchl mRNA expression in ovarian cancer cells A2780 treated with different concentrations of DAPT;B: Western blot analysis showed that the

protein levels of Notchl were down-regulated in DAPT-treated A2780 in a dose-dependent manner;C:Notchl mRNA expression in ovarian cancer
cells A2780 treated with 50 uM/L DAPT for 6, 12, 18, 24, 48, and 72 h;D: After A2780 were treated with 50 uM/L DAPT for 24, 48, and 72 h,
Western blot analysis showed that the protein levels of Notchl were down-regulated in a time-dependent manner. : P < 0.05; "™ P < 0.01, compared
with control group
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Figure2 Effect of DAPT on Notchl expression
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Aches] mRNA expression in ovarian cancer cells A2780 treated with different concentrations of DAPT; B: Western blot analysis showed that the
protein levels of hesl were down-regulated in DAPT-treated A2780 in a dose-dependent manner;C:hes] mRNA expression in ovarian cancer cells
A2780 treated with 50 uM/L DAPT for 6, 12, 18, 24, 48, and 72 h;D: After A2780 were treated with 50 pM/L DAPT for 24, 48, and 72 h, Western
blot analysis showed that the protein levels of hesl were down-regulated in a time-dependent manner;”: P< 0.05; " ":P < 0.01, compared with control
group
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Figure3 Effect of DAPT on hesl expression
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A:After A2780 cells were treated with 25, 50, and 75 uM DAPT for 3 d, MTT assay showed the cell growth was inhibited in a dose- and time-
dependent manner;B: After A2780 cells were treated with 50 pM DAPT for 14 d, colony formation assay showed the clonal growth of A2780 cells
was significantly inhibited; C-F: effect of down-regulation of Notchl on cell cycle distribution of A2780 detected by flow cytometry; C: Control
group; D: 25 uM DAPT treatment group;E: 50 uM DAPT treatment group;F: 75 uM DAPT treatment group. Down-regulation of Notchl caused G,
cell cycle arrest in a dose-dependent manner; ": P < 0.05; " ":P < 0.01, compared with control group
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Figure4 Effect of DAPT on cell cycle and biology of ovarian cancer
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DAPT-induced apoptosis in ovarian cancer cells A2780 was measured by
ELISA. After treated with 50 uM/L DAPT for 24, 48, or 72 h, the apoptosis
of A2780 was induced in a time-dependent manner; ":P< 0.05; " :P< 0.1,
compared with control group
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Figure5 Effect of DAPT on the apoptosis of ovarian
cancer cells
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