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Bk (rhTRAIL) BXA 45 2550 AT ZI IR 40 U bk PC-3 MIBTIRE R . 555 LA Ad-NDRG2 Ao
FEM% PC-3 4l 1, M Western blot 75 :# 01 NDRG2 2 A £ 3E /KT 1784k o 240 B SO AT MTT S25;
5381 Ad-NDRG2 452 J5 PC-3 4l it TRAIL GUsktk (1) A8 4k o g ST AR IS AR AR Y, %% Ad-NDRG2 5 TRAIL
AR PUIRE . BRI BRI YL BT ) A0OMOI IR RS T35 100%. Ad-NDRG2 JE# 5
PC-3 4l i NDRG2 Fl p21 & [ &k W B30, T CyclinD1 %3k . Ad-NDRG2 WhRIESE 107 ng/ml LL
b thTRAIL /£ 48 h, RIHg30T PC-3 4H At A= HIE Y Gl 3 =37.5%) A S T-VEFH (P T2 =35.4%)
Yscih R M. rhTRAIL 240, Ad-NDRG2 41, Ad-NDRG2 5 rhTRAIL HEA25 2541 # AR HOHI138 2200 391 by
32.6%. 30.19%F11 54.7%, MZ5HHEAEHFE4 CDI 4 0.86. 451t i # N5 NDRG2 R4 s, wf
K A5 PC-3 40 MLAEAA N S ARSI thTRAIL IRURE .
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[Abstract] Objective To investigate the antitumor activities of Ad-NDRG2 and reconstruction human
TNF-related apoptosis-inducing ligand on human prostate cancer PC-3 cells. Methods The protein expressions of
CyclinD1, p21 and NDRG2 in the cells were determined by Western-blot. MTT and flow cytometry tests were used
to observe the effects of 10° ng/ml, 107 ng/ml, 10®ng/ml rhTRAIL and Ad-NDRG2 on prostate cancer cell line
PC-3 single or synergistic administration ways for 24, 48 and 72 hours in vitro. Male BALB/C-nu mice with PC-3
prostate cancer cell lines were treated by rhTRAIL and Ad-NDRG?2 singly or synergistically in vivo. Results ~After
infected by adenovirus, the proteins expression of NDRG2 and p21 in PC-3 cells all was high. But the proteins expression
of CyclinD1 was low. Ad-NDRG2 enhanced the growth suppression (suppression ratio=37.5%) and induced
apoptosis(apoptosis ratio=35.4%)by above 107 mol/L rhTRAIL in PC-3 cells. In vivo experiment showed that
rhTRAIL, Ad-NDRG2, combination of TRAIL and Ad-NDRG2 inhibited tumor growth by the rates of 32.6%,
30.1% and 54.7%, respectively. The coefficient of drug interaction(CDI) of TRAIL and Ad-NDRG2 was 0.86.
Conclusions Ad-NDRG2 can enhance the growth suppression and induce apoptosis by rhTRAIL in synergistic
way in vitro and in vivo, which showed its great potential in the treatment of androgen-independent carcinoma of
prostate.
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( TNF-relatedapoptosis-inducingligand, TRAIL) &
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1 ARE: #5407 3 98 R 4x (4 9% ' 8 1 (Enhanced
Green Fluorecence Protein, EGFP) [F) JIf %5 % %% 14
Ad-EGFP , #% 4 NDRG2 %t I () I i 75 %% 1k
Ad-NDRG2, 577 B-=F- LAk 11 1 Ak D 1) B o 23 48044
Ad-LacZ M5B ok PC-3 35 th AR % I O&
1%, BN NDRG2. CyclinD1 F1 p21 B35 444 K AH
KOGHEL =P AL E Santa AF]. rhTRAIL
) R&D A7,

2. EYIR TG RN E: % PC-3 4k
T 24 FLESFEMCP . FF 240 J5, 439IBA 5. 10, 20. 40
MOI CR B AL (1) Ad-EGFP &% PC-3 4 Jifd.
48 h JEEIE SO RMBINEE, THELET A BT KAk
PG [0 20 L S A BT B A Mg, o 2 LR R R
MOI 51 F BB 0% o KEBUB G R IA B 100%H 1)
MO AE b J5 S5 56 193 25 4t

3. #%40MuF NDRG2. p21 1 CyclinD1 ik ()
YE: R S G, R R e BT
YA BCA MR T S g e, B 50 pg B A TRE
HEAT SDS-PAGE #t i FRLUK 5 bl b 1R B 1 e i 2 it
b BRC TR E . 50 mg/L AR W A, ik
1 : 500 FiBE ) B HTt A NDRG2. CyclinD1.p21 Fll p-actin
ik, 4 CHPE IR, TBST Bk LU Zhric 4
o PG E IR B 1 h 5, RS B4
iy, AT R AR, THE EAREE S AHN N 2 1 HE
VR A B

4. MTT SE5G: HOSEAE KM PC-3 411, 1%k
J o3 RN T 96 FLEE TR, WAL N A, Ad-LacZ 4,
Ad-NDRG2 41, ¥ f% 4 10 ng/ml. 107 ng/ml. 10® ng/ml
(1) hTRAIL 252 K555 Ad-NDRG2 P[] FH 2
Mo BRHBL 5 APATER AL, 7 al{EALT 24 h, 48 h
A72h I MTT iElE A A i, FESE 3 XK.
MG HI R = (1—SCI0 I A490 fE/ 4T R4
A490 fH) X 100%.

5. a4 AKIN PC3 41uH T 10: Ad-NDRG2
&Y PC-3 40, 1597 24 h J5 INANBEEERRE () rhTRAIL
REERE 48 h G B AL, WOER S A, B2
Ri R, 4 CHUAI PBS M4l 2 7%, i1 ml i
B 70%LRE 4 CHEEAIM 12 h, 20 LBRCEE,
20 ul RNase A (1 mg/ml) F 37 “C/K# 30 min,
N\ 100 pl AL P BEFT FITC-Annexin V (TR VTR (&

WL LpgimbD , JRATET 4 CEDEYLE 30 min, i
XA HAER 3L, ALK ER 3 K.

6. it N4 M AKT W40 )5 1. Ad-NDRG2 & 4
PC-3 4iifiid, 3597 24 h Ja I ABLEEEMRE R rhTRAIL 4k
SeRngE 48 h S HEREE AL, ORI, B0 b
FEW, LL 4 CHIAK PBS VB4l e, 1500 r/min &
L5 min, TEFHR, FLHE, LL05 ml Hik K PBS
TR, o\ 3000 75 M HLALF) RNase A, 37 C/Ki#ty
30 min; VKRR, #¢1k RNase A f/ERT G, A
L IBESLHE 0.5 ml Hett 30 min, 40 AR .
YHE 3L, ASLIKEL 3 K.

7. PRNPUIRE S WSk 5X 10%ml [ PC-3 4
g 0.1 ml %50 THEE BALB/C #1 A MIIRES % F. £F
K AR 150 mm® iy, B ELBERL N 6 41,
46, Rl AN . Ad-LacZ 41. Ad-NDRG2 4.
rhTRAIL 41. rhTRAIL + Ad-LacZ 41 . rhTRAIL +
Ad-NDRG2 41. rhTRAIL (VRS FRHIRE 257 &
20 mglkg, RS 7d. 14d 4524, SE425 2 k.
YR NS IR (1X20° pfu % T PBS 100 pb)
3d—x, L7k, B 5dWE—IIFEMEKRE (@ Fk
(), $V=axb’2. WA IR ST R 395
(%) . PEHE AR R4 Ccoefficient of drug
interaction, CDD) 11152/ 4 : CDI=AB/ (AXB) ,
ot AB PR 25T 415 0] B AT AR LUAEL, A 51 B
T A5 P AT 21 5 5 FR AR AR R LA 4 CDI
<1, A FELEM.

8. Giil )7k KM SPSS 13.0 Gl #Ati3t4T 7
Bro Bl A B bz (X £s) Fon, WML
BRI FEA t K5, P<<0.05 2 A 4t 2% X

% R

1. B BGCREI E « o B3 YL A7 A 40 MO
IR GLRE mTIA 100% (K 1)

2. IR # )5 NDRG2. CyclinD1 }% p21 [
FIEKEMAE (B2, 3) « &5 ) Western
blot 25 % Z7~: NDRG2 KIA7E Ad-NDRG2 4141 s (4H
X LGB A 0.43 4 0.032) 8% 60 EAH RS LEAEL Y 0.18
+0.012) H1 Ad-LacZ 41 CHHXHU{E Y 0.17£0.013) 1
iR (P<<0.01) ; CyclinD1 #ik7E Ad-NDRG2 41
Y CHIXFEEAE R 0.06540.0081) 4525 (AT HE4] (A
SFEEAE A 0.23+£0.016) 1 Ad-LacZ 41 AR ELAE A4 0.25
+0.018) W] B FEML (P<<0.01) ; [AH p21 Fik7E
Ad-NDRG2 4141 g (A EL{E A 0.1940.012) %5 A
o FEZH CRIXEEE A A 0.085+0.0082) Fl Ad-LacZ 2H CHf
X HEAE A 0.082+0.0075) B s (P<<0.05)
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3. rthTRAIL I Ad-NDRG2 X Hi 41| i PC-3 4 il
BB RAMEIE ] . Ad-NDRG2 %f PC-3 4il 7 48 h Al
72 h IR 23 590k (21.1+3.13)%11(23.1+3.10)%.
10°° ng/ml rhTRAIL b3 24 h RIW] 5 35 A6 KAMHI7E ],
HIR &2/ 3E7E 107 ng/ml LL_EA % PC-3 4R i KA
B2 BEIAE s LA A s R S 2R R R L.
Ad-NDRG2 #h[RI¥ % 107 ng/ml LL_L rhTRAIL 1£ /1 48
h, WIS PC-3 41 M A= K AMBEIEH CHliflR =
37.5%) . P67 41 L Ad-NDRG2 + 10 ng/ml
thTRAIL HAEH 72 h o4 W, FIHIZE R 43.3% (R 1) .

4. WAL A : Ad-NDRG2 H— ] 25 S35
41 fitw 5 BHBH T LA GO/GL #24 F[ (51.3+£4.3) %], 5%
ML (39.2+7.6) %llbify B EMEZER (1=4.16, P
<0.01) . H Ad-NDRG2 2yl T %[ (15.6+
2.3) %) B E AR (5.3£1.3) %], A EEMH%E
5 (1=3.21, P<<0.05) . #J% 107 ng/ml LA_E rhTRAIL,
B2 48 h I T e i B, Herpid 10 ng/ml
rhTRAIL 1 [F] Ad-NDRG2 1] 48 h 4Lz ok I &, 1
#Jy (42.845.9) % (1=18.62, P<<0.01) ; 107 ng/ml
rhTRAIL 13 [F] Ad-NDRG2 £ 48 h 4likZ, AT K
(35.4+4.2) % (1t=20.53, P<<0.01) . HIKJEH/DELE
107 ng/ml LL_LWp[A] Ad-NDRG2 5 st ] 24 41 L 5 4
MHT- AR BEEZR GR2) .

5. shWscieds KM : Ad-NDRG2 A ) [q] 1 5i
rhTRAIL [Puimistt (K 4) o ABJE% 21d, %41
PR E R, HITLHEr.. MBS, B BT
IR AT I o AL IR ARl 1506.4 mm®,
Ad-NDRG2 F1 rhTRAIL 877 41 /98 AR B 5 )
1012.5 mm® i1 1053.2 mm®, 1M P 24 2 F 41 AR 1A AR A
610.4 mm®, Xt A KO3 S BIIA R T 32.6%.30.1%
154.7%. THEARIN A HAERTEE CDI 24 0.86, 1iF
W rhTRAIL F1 Ad-NDRG2 A8 H HA WA /EH]

it

TRAIL S2 J}J U8 5 PR -1 4 i PR~ 2 e AR T 1l
S T A0 B AR R BET 324K (death receptor,
DR) 454, % Caspase-8, M il £k 444 i K 25
LSRR ) 1842 15 RO A0 R AR Do v AR R
SR, {E TRAIL [IBET 520k SUAE iR 4 e A 2%
ik, MAEIE ALl LT R RIL, BEnr
ATE 5 A 2% 105 22 Tl b 0 4 B, % 1 ZH 23 40 i e
el

A NDRG2(N-myc downstream regulated gene 2)
J2 1999 FF R IR —NTE g 2 2R vh a7k F- BAIR (10
LM, I TS ) NDRG2 LRI 2 4« e Jié
wh e 4 AR IO, CyclinD1 48 Sy 4 ifa J 0 5 3 0 1

% 1 NDRG2 Bt& rhTRAIL % PC-3 41 g G F4H)( X 5 )

W FEAE
il
24 h 48 h 72 h
o 4 0.542+0.044 0.908+0.028 1.028+0.044
Ad-LacZ 0.531+0.041 0.854+0.032 0.992+0.039
Ad-NDRG2 0.527+0.039 0.716+0.036° 0.791+0.033*
10°° ng/ml rhTRAIL 0.432+0.033° 0.643+0.035° 0.825+0.042°
107 ng/ml rhTRAIL 0.491+0.046 0.708+0.051° 0.856+0.045°
10 ng/ml rhTRAIL 0.573+0.086 0.752+0.059 0.932+0.056
10 ng/ml rhTRAIL +Ad-NDRG2 0.397+0.073 0.479+0.056° 0.583+0.068°
107 ng/ml rhTRAIL +Ad-NDRG2 0.421+0.066 0.575+0.063° 0.642+0.072¢
10 ng/ml rhTRAIL +Ad-NDRG2 0.523+0.052 0.682+0.059 0.796+0.071
T SRR, *P<0.01, "P<<0.05; 5 10®ng/ml [ rhTRAIL 4%, “P<<0.01; 5 107 ng/ml /¥ rhTRAIL Ee#%,°P<<0.01
F 2 Ad-NDRG2 B4 TRAIL 1] 48 h Xt PC-3 4l il &3 A T34 (%, X +s )

A Go/Gy GIM S P
Pyt 39.2+76 6.3+1.2 545+9.7 53+13
Ad-Lacz 40.3+6.3 6.8+1.7 36.9+7.1 49+16
Ad-NDRG2 51.3+4.3% 85+15 24.7+6.4 15.6+2.3°
10 ng/ml rhTRAIL 36.6+2.2 304455 33.1+36 17.5+3.3°
107 ng/ml rhTRAIL 39.8+53 232465 37.2+3.1 11.7+2.1°
10 ng/ml rhTRAIL 436+8.9 25.1+53 27.3+4.4 7.1+18
10 ng/ml rhTRAIL +Ad-NDRG2 54.2+45.6° 21.5+6.8 243452 428+59°
107 ng/ml rhTRAIL +Ad-NDRG2 453+6.1° 22.6+39 321453 35.4+4.2¢
10 ng/ml rhTRAIL +Ad-NDRG2 40.7+9.1 13.6+25 20.7+5.4 18.6+3.9

T HXRALEE:, P<0.01, "P<0.05; 5 10°ng/ml 1 rhTRAIL HLEL,

P<0.01; 5 107 ng/ml ff) rhTRAIL ik, *P<<0.01
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o . SIF ThAT A . . . . L]l I'._: & .
E3 NDRG2X[Cyclin D1fiIp21 & (A 2eiAACF e, S AL, P<0.05; a4, “P<0.01 B4 /R

Jiseg A i

R R T8 16 e A it R o 2 o 9,
AR N, 400t A S WIS CyclinD1 3 /i .
7t CyclinD1 JEPRGE 5L T, CyclinD1 & R4k
Fik, ¥ FEGL WA, FERTHEN S W, 40 Huh i
gp, ARTEREE,

AWFFEIEE NDRG2 FEFI K IA M -, Ko 2
20 ) 3O 2 R R SR A A BR - p21 A B, T4
JL A EE 1 D1 ik R R, dbman e AREEAN S W, 1
B BHVAFAE G1 . 1X 7~ NDRG2 i [K] 51 fiy 1 ik 41
MLgE AT RS AL N R4 MRS B D1 A O [R] AR
FEW 8¢5 TRAIL 5 Ad-NDRG2 B4 Ji G2/M 34
ML BT F %, GO/GL Hign i Lb s i, — & Pl
A47 PC-3 41 o Pty S5 40 i ) S0 3 e £ 28] S 2 BELYS, 40 i 07
TR EESR N, I BAERNRIGIESE T R Ee.
FARHLHITT B NDRG2 L ifi4n farh ps3to ik, dk
M BT p21 Wik, MEl T 40 A a1 Dl
M2k, Rl it NDRG2 F: R RE K1)k
TS0 M B0 G IR . Seprfomrsmty, 4
MBI G 5L G2 JHBHW: It TRAIL Jrifs S 41

NI TER] G, % TRAIL ST Hi 040 o =) 31 RH i
F b ed 40 B A SE B PR L PR AR I« BRI, 2 Ad-NDRG2
SR FT AN A G IR, TRAIL F(EI T3
PR, MIM{E Ad-NDRG2 ¥ I T2 1S3 T 2
EJiOELiiE
Zi b, ARSEERIL TRAIL 54547 NDRG2 5 1)
I 9 5 A B ) P A LA Sk 3 8 e AT 0 T 4
PC-3 4 s, (2BEHR T, JFnT LRI p21
fRIZeik, [FIINFR i CyclinD1 (k. A4 Py ik ] i A
PRI SR 2 ki e BB 2R, R W] S P ) AT AR
e VA P S IR R IR T ROR o
2 % x M
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