HhE AR AR T 24 hitp://www. biother. org
Chin J Cancer Biother, Dec. 2008, Vol. 15, No. 6 . 527 -

DOIL: 10.3872/j. issn. 1007-385X * 2008 -+ 06 + 005 o SLAAEST .
A Id3 EE ZEFfBR 7 AS549 40 A6 AP #Y 3% 0% e B Xt 48 A A= < iy H0 )

A ERE 2 B % W ONEF EAR(l. ARAXFESE BAFE, AFERARLER &
JFs A, B 210002; 2. ARAFEFR BAFR, AR ERGREER WEAH, &% 210002 )

[ =1 HIM: BF5sMEESME30H T 3( Inhibitor of differentiation 3, 1d3 )% P 38 1k X AU 988 41 22 AS49 41 &
BEIE . V2 M 143 1 EGFP (il 4 3 P 3235 804K pEGFP/1d3 , R FH IS 1A% e £ AR¥% pEGFP/ 1d3 A A549 4.
FCM Z A% Q4 il EGFP R IRBUR, 2t MBI %S EGFP RIAE I ; 2 & i RT-PCR e 4 itk 27 o At 4L J5 A549 41 il
1d3 mRNA FIEE FFRIE . MTT IS5 AS49 4 M A= K H A& 0, FCM 43 Br A549 20 it & 913 F2 , Annexin V/7-AAD Fl
Hoechst33258 e (6% e f5 A A PR T 0. G5 R IR 1d3 15 EGFP Rl 3ER 225 80K pEGFP/1d3 ; 86 . M8
HFCM W3 EGFP A 83Kk, e Yt 48 ~ 72 h B EGFP Rk IR & 5 1d3 mRNA KA FI7ERE YL 1 A549 4 i v B A 803k
ik, FEUJ5 48 h A1 72 h,pEGFP/1d3 $5 Y4 A549 4 152 2181 B HI( P <0.01 ); 40 S5 31 43 BT 22 B, pEGFP/1d3 #5441
G,/ G, W20 2% 5 TRHEZ( P <0.05); Annexin V/7-AAD BUHLZS 5 57K, pEGFP/1d3 #5820 40 g i) 301 73R ( 10. 67 +
2.60)% 1B FEET pEGFP 41 (3.39 + 2.21 )% IFIAFEYAl (2.35 + 0.95)% | P <0.05 );Hoechst33258 He{f 45 it uE 5K
pEGFP/1d3 41 A549 4 ffa i BRI IR T IR R0 . G518« SMIRPE 1d3 3R 7 IR AS49 440 S v i) 2 3 RE 10 ) 240 i 34, F:
WA T

[EER] AbImH N7 3 ZEC 13 ) s Il 4 i ; S A s i v

[ hE4ZES ] R734.2; R730.54 [ XmFrERG ] A [ XEHS ] 1007-385X( 2008 )06-0527-05

Human Id3 expression in lung adenocarcinoma cell line A549 and its inhibiory
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[ Abstract ] Objective:To investigate the inhibitory effect of inhibitor of differentiation 3 ( Id3 ) on growth of human
lung adenocarcinoma cell line A549. Methods: Recombinant eukaryotic expression vector pEGFP/Id3 was constructed
and transfected into A549 cells by liposome-mediated method. Expression of pEGFP/Id3 in A549 cells was analyzed by
flow cytometry ( FCM ), fluorescence microscopy, semi-quantitative RT-PCR and immunocytochemistry. The growth inhib-
itory rate of A549 cells was examined by MTT assay; cell cycle change was evaluated by PI ( propidium iodide ) staining
method. Cell apoptotic rate and nuclear morphology were detected by Annexin V/7-AAD and Hoechst33258 staining.
Results: The recombinant eukaryotic expression vector pEGFP/1d3 was successfully constructed. The expression of EGFP
reached the peak 48-72 h after transfection; the expresion of pEGFP-transfected group was higher than that of the pEGFP/
Id3 group. RT-PCR and immunocytochemistry staining showed that Id3 mRNA and protein were effectively expressed in
pEGFP/1d3-transfected A549 cells. The growth of cells in pEGFP/1d3 transfected cells was significantly inhibited 48-72 h
after transfection( P <0.01 ). More cells were blocked in G,/G, phase in pEGFP/Id3-transfected group compared with
pEGFP group( P <0.05). Annexin V/7-AAD showed that the apoptotic rate of pEGFP/1d3 group ([ 10.67 +2.60 % )
were significantly higher than those of the control group( [ 2.35 %+ 0.95 % )and pEGFP group( [ 3.39 +2.21 ] % X P <
0.05 ). Hoechst33258 staining also showed that the cells in pEGFP/Id3 group had typical apoptotic morphology.

[E&THE ] THENKRAA BG4S 7B H( No. 050203D ). Supported by the Talent Peak Foundation of Jiangsu province ( No. 050203D )
[EERIN ] RIER(1983-), B ZHAH LE A, BIHIF50A:, 325\ iR o 1A 2 5T

* Corresponding author. E-mail: lixiaojun62@ yahoo. com. cn



+ 528 -

rf [ s A AT 27,2008 4E 12 H,15(6)

Conclusion : Exogenous /d3 gene expression in A549 cells can induce cell growth inhibition and apoptosis of A549 cells.

[ Key words ]

SRR T SRR DNA 254411 B 7 inhibi-
tor of differentiation/ DNA binding, Id ), J& T 12 jig-4-
PEE HLH ¥ SR F RG22 —, R 2L S A
5t HLHC bHLH )& F1( 4 E &) &5 A kK 7
VER ; AR B B = DNA 454 0675 A BRIE LR 7
H,1d F A E BALS A RS R IRJ5 RES R 1E
E #H A AHAL bHLH & (454, 4 bHLH %% 5% 51
TR GRS ER  wELsh A 4 Fh 1d
FCId1 ~Td4 ), s 3 P 43 590 22 057 TR [ B4 e e ik
Fo Id FEDPIAE AR AR IR B A 6] & 7 B B 40 i e
A AR IABE RFP I P A TR A9 1d EEAE R E
BN TREREF AR T 2B A HEE
#ARFEIRISIRE . BRI 1d B % 40 3 R Y 7 45
LA YRR 2RI B S

1d3 VR I8 S 10 7 B 309 35 DR 78 /DN UG T
AN R P E R AL 1d3 B 5 LR A Y
R G IR TS T MR B U R T CE R
[ AN TR LIRS A AN L R 7 O 1= e
SR 10BT 13 KRR W R 2 AR i A o
B2, 5 1d S0 HAb S B A L, A7 56 13 3£ R Th BEF
FHAFFIRA

Shyitk— A A 1d3 PR B TR, AL 56 7E F 2
il R HA k3 Ak pEGFP/ 1d3 3L I, i
SNV 13 RS Y AS49 4, T U R IR 1d3 1A
il A e 0 A 2R AS49 4 A 2 38 BEA il 4 2 K
FAESAMIE T, 1% & B E— BT 1d3 R+
TORLR A YA T R R HAR DGR 138 B B T A

1 HRETE

1.1 EZREHA

B FRIKXFAK pEGFP-N1 1) [ ClonTech, X7
A2 DHS o A S50 & AR R AR, NS R
TR PC-3M HH 55 22 6 K24 B I 1 1A B2 e Ah
PSR AS49 AR = R
RT-PCR & 77 & W H Promega INEIR TagDNA B4
fiti |ANTPs T4 DNA i%E#%fi .\DNA Marker D1.2000 It
H Takara 23 &), Uk Al $2 4040 1055 & . DNA i [H1ili
A& W B L AEsE Y TR A A, RPMI 1640
MEM ,OPTI MEM K532 3 [ Gibeo 7 iy, it 4 IfiL
W M 79 22 F 28 Al TRIzol i | Lipofectami-
ne 2000 4 F Invitrogen A &), AL I 4E( propidium

Inhibitor of differentiation 3( Id3 ) gene; lung neoplasms cell; proliferation repression; apoptosis

[ Chin J Cancer Biother, 2008, 15( 6 ): 527-531 ]

iodide, P1 )1 | Sigma 2\ . /NPT A 1d3 McAb
( Abcam ) B AR i 48 AL P i ( HRP ) 5 10 (19 2 $T B
IgG( 145 )  AnnexinV/7AAD g H BD A #] , Ho-
echst33258 W = KRAH
1.2 pEGFP/1d3 dka Ak B &k BakegHs

FH RT-PCR 177 1 N TG 51 B9 PC-3M 4 fifd
TGN 1d3 cDNA B H- 5 A RIK# 4K pEGFP-N1 ,
N 1d3 5 pEGFP (Y& 5L BAL Rk a4
1.3 s b s 4

NIt B 9EE A549 40 ML 57 T & 10% g 4 1%
( FBS)Y MEM K: 32, & 37 °C .5% CO, ¥55%H
W32, 0. 4% JBEE/0. 02% EDTA 15 16 1% 18 40 i .
Y I IRCAE K RE G 1 A0 B R T 12 FLAR, B AL
(1~2)x10° I, FEAEAK = 85% ~90% fli
BT, R AR 4K Lipofectamine™ 2000 41~ 5 i) &
Yk ¥4 pEGFP/1d3 %4y A549 4 ffi, JSkL A 5T
RAGLEEFI R 0.8 g2 plo 3 pEGFP/I1d3 #5342 25 1
XTHE pEGFP 54 3 5004 .
1.4 %R IHMAFAX IR H A549 208 EG-
FP % 3%

B 12 FLARP YL 12 24 48 .72 .96 h J5 Y A549
A B T O B LS TR ISR A
A4 Bsf 1] A5 A0 20 AN BEZH AN 43 50 F 1.5 ml EP
B, 1 ml PBS PRI, 300 x g B0 5 min, 37 1
L, HA 3 K,500 wl PBS HHE AN, 8 1 i X 4i A
T EGFP By 263k .
1.5 RT-PCR #= %% 2 o/ 57 75 ik 3% 1d3 mRNA Fe
- F &L

WeBE e 48 h o % BECZH 4 fd, £ H 40 A s
RNA, UL GAPDH AN %, i2 F| RT-PCR £ A K il %
JLZHE 1d3 mRNA BYFIE . K4 ph 5 55 9%
A 6 FLAH , e Ye 48h 5 3R 5 IR, PBS R4
J PR 1 5, 5% B RE W8y 33 T £ 01 2 h, AN
U 1d3( 1: 500 ) HLsg BEPLIA 500 wl, ZHPEF 2 h,
PBST FELEAIML 5 YK, BFK 5 min, LA 1: 800 H5i BEAY
HRP-£Pi R 1gG, DAB B
1.6 MTT k4 AS49 Zm el 3874

O KR AS49 A EEFRF 96 FLAR( 1 x
10%/9L ), % HI vk B 95 M G e b, 7% Y )5 48 .72 h
F BEFLHI MTT(S g/L) 20 pl 46Eek55% 4 h 555k
R B35 A B 150 wl, F 37 CESE



RAGIR 5. N 1d3 FEDPIFENT IR AS49 4L rh (1% 363k B HEXE 4 A= 4 i il . 529 -

FOMEETE R K 96 FLAUA B BR AL,
492 nm ADCEEEE( D)o A KR % )
=( XA D {E-5% Y40 D (5 )/ X I D {H x
100% .
1.7 FCM ¥ A549 a2 1

Ay I YL 48 h AS49 24 i 1 ok B 41 i B ik
ANMIEE N 1 x 10°/ml, PI BEEYL (5 20 min, i 240
FRLAAG I 3 2 40 5 J 10 %) A
1.8  AnnexinV/7-AAD 547 A549 4m fig 6 -8 =

WA RIS G e 48 h 41, A 1.5 ml EP 48+,
1 ml PBS ¥E5 40,300 x g B> 5 min, 7 FiE, E
3L N100 wl 454 S i, B A S ul
Annexin VFl 7-AAD, =& FEHOEEE 15 min, HE
T 400wl 4562 s LV T, FCM 3k EG-
FP FHM: A AS49 A, B Annexin V B4 1) 48 ity B
SR HIR T AN, SCEGAEAR R SR T EA 3 K.
1.9 3% 8 #4549 K Hoechst33258 # & )5 A549
mpeA T e S T AL

W3 AR AL 2 x 10° AR THiG
YR 6 AR R ATE A TR Y A, 48 h S5 5
EREFRW, PBS $EUE, T VA A [ 5 40, 4% B® Ho-
echst33258 177 & & fL I 0. 5 ml Hoechst33258, i
JEIEE 5 min, PBS 3R 3 W, #I A BB NPIOOE
VRN, 56 B N WA 1~ J5 MBS A1k
1.10 %itspa s

HHBHE R R R x +s Fon, 1] SPSS13. 0 #
rgeit, e 2= 5 R H ¢ K56 .

2 & R

2.1 pEGFP/Id3 *F A549 #m it el 4% e 5k %

EEYL A549 411 12 h kT 7ESOE B TR
F| EGFP ) # ik, i@ id FCM 43 #r pEGFP/Id3 Fl
pEGFP % YL 4 Jf 75 AN [m] e Gl fif i) (12,24 .48 .72 .
96 h )i EGFP Fik= YL K2y 48 h By AT L3k
1 m K EGFP 235% (B 1), MFIZMET,
EGFP 25 # A0 75 YL 2 i 5 T pEGFP/1d3 H . 25,
R4 EGFP MR IN BRI YL 5 A s K- 3R5 B
ek 1 B2 5, %% Y pEGFP/1d3 AU 40, EGFP %
IRFAE 48 h KB R, Z 5 2 TFRE,96 h Z
JEILFRIANE] EGFP 33K
2.2 #:Fmmpe 1d3 mRNA fo & G ¢ Rk

FEHURL YL IS 48 h () AS49 4B RNA, 2 & &
RT-PCR 43T/ % J5 4i i 1d3 mRNA k7K 254k,
GAPDH /A NS, 45 nE 2 WoR,1d3 78 3 4140
Marb A Rk B Y ALY 1d3 mRNA k7K V-

A K BE AT 2 B, pEGFP/1d3 2H 1d3 mRNA fi
FR KX A B 10 £5 4 4, W 1d3 6 A
AS49 MG  AE AP ARG R IR . s 4
A2k WoR R YL S Y AS49 4 1d3 A& A5 24 3L
Fik(E 3 ),

801
pEGFP

—m—pEGFP/1d3 _1,_____{._‘_‘_‘_‘_‘___‘_‘1._[_
60 T . 3

T

40 |

20

EGFP expression (%)

Time (t/h)

B 1 EAREHME pEGFP/1d3 3 AS49 /G
A& E & EGFP IR i%
Fig.1 EGFP expression in A549 cells transfected with

recombinant expression vector at different time points

1 2 3 M bp

600
500
400

Id3
300
200
100

I 2 3 M bp
600
500
400
3040
MW
1040

GAPDH

2 B3R5 AS49 4 1d3 mRNA KR
Fig.2 1d3 mRNA expression in pEGFP/1d3
transfected A549 cells
M:DNA marker; 1: Id3- EGFP-A549 cell;

2 :EGFP-A549 cell; 3: A549 cell

7 B
Ve, 'S
% s b G
L —
= -
& e
4 LA Sy
\ A T4 . B

B3 HEE AS49 M 13 EEHRIE
Fig. 3 1d3 protein expression in pEGFP/1d3
transfected A549 cells| x320 )
A:Control ,B:A549 transfected with pEGFP/1d3



rf [ s A AT 27,2008 4E 12 H,15(6)

+ 530 -
2.3 #: 4 pEGFP/1d3 J& &F AS549 fm e £ K e 4pHl  0.59)% ; 5xF R, 2R BB G 42 X P<
%R 0.01 ).

K MTT A6 AS49 41 i 45 RE 1 B K/,
DAAZAT (] Ab BB AS49 41 i 38 5 35 710 100%
S REEYL 48 h I, pEGFP/1d3 2H 41 g 48 {75
TRET 37.2% , 19 62.8 £0.82 )% ; 554 72h, pEG-
FP/1d3 HAREEAE TS T TR T 64.1% , (35.9

o0
>

- Dipl
W Dip G2
3 Dips

600

G,/G,: (43.06:£2.82)%

Number
4(uy
Mumber
400

200

200
i

2.

]

3 Dip &
GG (44705 3.400%

2.4 #:4 pEGFP/1d3 %+ A549 2m it ) #1649 % v

FCM 4387 75, pEGFP/1d3 41 G,/G, W20 i L
B 60. 1 £1.24 )% S5XFHRZH(43.1 +2. 82 )% Al
pEGFP Z(44.72 +3.4 )% W4 M It ,G,/G, W4
Fe I R T P <0.05, K14 ),

I -
= bips

GG (60,092 1.24)%

Number
400

200

50 100 150 200 250 50 100

Channels (FL2-A)

Channels (FL2-A)

Tloo” 150 200 250
Channels (FL2-A)

&
150 200 250 ‘ 50

4 FCM SR E&EME G,/G, BHpaLL 5
Fig. 4 Cell cycle distribution of G,/G, in each group as analyzed by FCM
A: Control group; B: pEGFP group; C: pEGFP/1d3 group

2.5 #:3 pEGFP/Id3 *t A549 28l =69 %A

FCM NS5 R(C 5 ) iR, AS49 AIFE Y 48 h
J& , pEGFP/1d3 41 4ff Jif - W1 98 17 % 24 ( 10. 67 +
2.60 )% , 125 B SE Y 2 RN 25 1 6 R 20 40 30
PATZ 20 40 5 A (3,39 2,21 )% (2. 35 =
0.95 )% ,pEGFP/1d3 4 [F] A549 4Hff1=S 141 pEG-
FP WZHARLL , 225 B A Gt 2 (P <0.05 ).

Hoechst33258 4 J5 24 AR N s R
(E6),%: Y% pEGFP/1d3 4% A549 4iifig ¥ 1=
PG, AT 20 M By A0 B A AR R A /N R L
145 , SSRGS A2 5 T2 11 ARG Y28 20K T
R A549 AR WA SR PR T

(18

7-AAD

1 10 e

T-AAD

" 1 LR [ 1

T-AAD
[ [ A T S 1

(VRS L L VS [V (1

e
(VR U L [ S VA [
Annexin Y PE

i
woe o et

Annexin Y PE Annexin Y PE

B 5 FCM 7473 AAMENEHATE
Fig.5 AS549 cell apoptosis rate in 3 groups as detected by FCM

A: Control group; B: pEGFP group; C: pEGFP/Id3 group
3 3 it

— AN, Id B DR G5 94T O 5 9 2 A
o Ferb 1dl SRR A A R E R ER R E

1980w AT . (05 Id] A ANE), 1d3 5 o
FEIE AR M T AR AS BIUESL, 11 H. 1d3 78 AN TR 4141
FRZS %) i o 2 BOR R R B Rk itk . 1d3 7R A&
PESES B S IE AN R AR 4 i v 2 A
17T 7E FEODR AR R | O S0 rh R B PR3 ) 63
YA A0 R 8 26 A 1d3 20 76 3 s # A BIDIRZS
AR A EEE L,

Bl 6 Hoechst33258 BN A549 ZHREIRET( %200 )
Fig.6 A549 cell apoptosis detected by
Hoechst33258 staining( %200 )

A: Control group; B: pEGFP group; C: pEGFP/Id3 group

it S DL PR 2 — | A A I g
FUR B Tl R 1) K A SRR A S R M g
NHEA S —o R ERTIAT TR, 1d3 15 ANl
JTE A bR AS49 AR KA A BT 143
Tk & TR 7 T J i 40 L AS49 vh B T, 78 i h My
(IRlG LR pEGFP/1d3 A &R L, 38 1 fg B iR A~ =
(7754 pEGFP/1d3 %44 % A549 #iiffl, RT-PCR FI
B A0 AL 27 1 T R Y 1d3 mRNA FIER 1 7F



RAGIR 5. N 1d3 FEDPIFENT IR AS49 4L rh (1% 363k B HEXE 4 A= 4 i il . 531 -

A549 )ik ; il X EGFP ik 31 43 Hr & BE,
FEYy 1d3 SR Y0 EGFP ik %7E 48 ~72 h T L)
R B2 5 2R T RE, 96 h Z 5 JL-F Rl AN
2| EGFP (3R 3k, T 5% 4 25 s AR 41 L 1) EGFP /Y 3R
PRIKFATLARREER] 5 d DUS s 456 2605 T X 4n i
FEASHIIEE N 1d3 13 FRXF A549 4HiIA fe it U
ToRFERT. U In AS49 R R 43 A S MTT 245
DN 24 L35 BTG O 0 D7 R D 143 1Y R IR RE R
fifi A549 ZHAHTER T G,/ G, 90, 400 200 e 5 5 3 —
A Annexin V/7-AAD WU K BUFE Y 1d3 H K
F1%) 200 P 0080 1 AR B e R e s AR s X
MR, [RIRER 45 SR TE Hoechst33258 JRSRIUESE

FLTE 2001 4F, Kee %5 ATk & B, 5 84 F 14
1d3 %% %% B R4 RTIA( B lymphocyte progenitors )
A B A AT LA PR T2 TEEAIS 5 AR
F MG63 TSI, 1d3 132 e 35 T 3040 X It
BT T I T A U 1S . E BARHL R I A 8
PE— M ARSI R I S B, A
S A Burkitt #REUE Daudi 40 A T B3 58 40 U
ATLAGIE 1d3 mRNA (9 B85, 5 1d3 (9 194
FIKFTHEZ 5 TIN50 Daudi 20 A Ji] 191 BH i #1
ik 1) o8 vt T oA o T = S
Simbulan-Rosenthal 25 " BF5Y T 1d3 105407 363615
Sk A=A B N A A 20 i immortalized KC )P TS
MG AT A B, T3 I 1d3 0 3 XA I O
bax , P 7E 2 ALK BTE 1% Bax 52K 4. 3F H., Bel2
(Y SMIEE ZRIB AR T T B R Y BT bax 1Y 5E f7
IS o 1d3 (it 33K 5 caspases9 Fl-3 UG IR
AR . MR FRW 1d3 1F R RN S 54
RS AT, (1R Kee' " AOBF5E K W] 143
16 B itk CL 20 A9 S 00 8 12 91 A BB B Bel2 Fi
i, M H P53 WASHHT 2 ; FIE Kee i IA N
1d3 7] LA ¥4 1% caspases2, -3, and 9, (H & H A
Caspase2 25 1d3 FHERET . BE R R
SRITTEAN[F] (0 2 v 2R A7 1, (B3 A 22 |t 4 s
T RIS 1d3 FE 08 T-VE B NTERLE]

1d3 FEDI RSN IR 2R I8 50 AS49 20 Jifd 1 1 7 410
HIAPAT-RSE AR, 1d3 FEAE AS49 41 i &
PR T AL DR ) B BE R P . A7 5C 1d3 155 AS49
ARMLYR T8 3B 8 PR E— 2P RORIT S

(£ % LWk ]

[ 1] Benezra R, Davis RL, Lockshon D, et al. The protein Id:a nega-
tive regulator of helix-loop-helix DNA binding proteins[ J ]. Cell,
1990, 61( 1 ): 49-59.

[2] Ruzinova MB, Benezra R. Id proteins in development, cell cycle
and cancer ] ]. Trends Cell Biol, 2003,13( 8 ): 410418.

[3] Norton JD. ID helix-loop-helix proteins in cell growth, differentia-
tion and tum()rigenesis[ J1. J Cell Sci, 2000, 113 ( P22 ): 3897-
3905.

(4] RAEAKZEGEE. Al K515 B AR e T kel T 1.
RIS A LR, 2008, 35(9 ): 986-990.

[5] LiXJ, Hata K, Mizuguchi J. Engagement of membrane immuno-
globulin enhances Id3 promoter activity in WEHI-231 B lymphoma
cells. J . Acta Pharmacol Sin, 2005, 26( 4 ): 486-491.

[6] Jackson PK. Developmental neurobiology: a destructive switch for
eurons J ]. Nature, 2006, 442( 7101 ): 365-366.

[7] Lasorella A, Stegmiiller J, Guardavaccaro D, et al. Degradation of
1d2 by the anaphase promoting omplex couples cell cycle exit and
axonal growth[ J ]. Nature, 2006, 442( 7101 ). 471474.

[8] Peng Y, Kang Q, Luo Q, et al. Inhibitor of DNA binding/ differ-
entiation helix-loop-helix proteins mediate bone morphogenetic pro-
tein-induced osteoblast differentiation of mesenchymal stem cells
[ J 1. J Biol Chem, 2004, 279( 31 ): 32941-32949.

[9] Christy BA, Sanders LK, Lau LF, et al. An Id-related helix-loop-
helix protein encoded by a growth factor-inducible gene[ J ]. Proc
Natl Acad Sci USA,1991, 88(5):1815-1819.

[ 10 ] Kee BL, Rivera RR, Murre C. 1d3 inhibits B lymphocyte progeni-
tor growth and survival in response to TGF—B[ J]. Nat Immunol,
2001, 2(3): 242-247.

[ 11 ] Kee BL. 1d3 induces growth arrest and caspase-2-dependent apop-
tosis in B lymphocyte progenitors J ]. J Immunol, 2005, 175( 7 ):
4518-4527.

[ 12 ] Lim RW, Wu JM. Molecular mechanisms regulating expression and
function of transcription regulator Inhibitor of differentiation 3
(1d3) [ J]. Acta Pharmacol Sin, 2005, 26( 12 ): 1409-1420.

[ 13 ] Perk J, Iavarone A, Benezra R, et al. 1d family of helix-loop-helix
proteins in cancef J ]. Nat Rev Cancer, 2005, 5( 8 ): 603-614.

[14] W, 7E #, 50 0, 5. 1d3/EGFP fil & 3 A ik 5 A 1
s R AR N B ss A b i 360 7 1. eI BE 24 24k
2006, 29( 12 ): 1111-1115.

[ 15 ] Arnold JM, Mok SC,Purdie D, et al. Decreased expression of the
1d3 gene at 1p36. 1 in ovarian adenocarcinomas| J ]. Br J Cancer,
2001, 84( 3 ): 352-359.

[16 JVE ¥, Z2508%, 50 W, 55 Zh Al 5 1d2 R 1d3 7E g 4n
M EEIAL T 1. BREERTIEAE A4, 2007, 1020 ): 20-23.

[ 17 ] Koyama T, Suzuki H, Imakiire A. Id3-mediated enhancement of
cisplatin-induced apoptosis in a sarcoma cell line MG-63[ J J. Anti-
cancer Res, 2004, 24( 3a):1519-1524.

(18] B W, 27, BEik—, 4. 4AYES: Daudi 20 i34 5 0 1)
H AL N 3 BFA AR T ] IR AR SR 2%, 2007, 25
(2): 111-113.

[ 19 ] Simbulan-Rosenthal CM, Daher A, Trabosh V, et al. 1d3 induces a
caspase-3- and -9-dependent apoptosis and mediates UVB sensitiza-
tion of HPV16 E6/7 immortalized human keratinocytes| J ]. Onco-
gene, 2006, 25(26 ): 3649 -3660.

[WeFsEH] 2008 -09 -08 [fEEIB# ] 2008 -10 -01

[AxXHmE] £ %



