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Anti-prostate cancer activity of BH3-HIV-TAT

WEI Hua,HAO Xiao-ke,SU Ming-quan, ZHANG Jian-fang, LIU Jia-yun ( Department of Clinical Laboratory,
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[ Abstract ]
line LNCap. Methods: LNCap cells were treated with BH3-HIV-TAT ( 25, 50, and 100 p,mol/L) for 12 or 24 h. Then,

laser scanning confocal fluorescence microscope was used to observe the cellular localization of BH3-HIV-TAT; Ho-

Objective: To investigate the influence of BH3-HIV-TAT peptide on proliferation of prostate cancer cell

echst33258 staining was used to observe the morphological changes of LNCap cells during apoptosis; flow cytometry
( FCM ) was applied to study cell apoptosis and cell cycle of LNCap cells; and MTS/PMS assay was used to analyze
whether the effect of BH3-HIV-TAT peptide was concentration dependent. Results: It was found that BH3-HIV-TAT pep-
tide was mainly located in cell nucleus. The apoptosis of LNCap cells had 2 stages after BH3-HIV-TAT peptide treatment.
Flow cytometry confirmed the peptide arrested cell cycle and induced apoptosis of LNCap cells. MTS/PMS assay showed
BH3-HIV-TAT peptide had a concentration-dependent anti-LNCap cell effect. Conclusion: BH3-HIV-TAT peptide can
effectively induce apoptosis of LNCap cells, influencing the proliferation of the cells, which provide an evidence for targe-
ted therapy of cancer.
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1.1 #HHRR

Jik BH3-HIV-TAT % FITC-BH3-HIV-TAT ¥ iy 74 %
B AEYIBHEA BR 2 W) A B AT 5 R i 40 D PR LN-
Cap AAZE RAE; 40 3% 77 3 RPMI 1640 4 Sigma 24
A7 s /N AR LT S BN DO 2 N F] 4R LS CellTiter
96® AQueous I HICET 1 41 A 334 7 I 5 38500 0 ) Pro-
mega INE AR T — Hoechst Y @R 57 &0 A 2 &
KANH] 5 Cyele TEST™PLUS DNA 57 & 8 T 46 0 3t
F& OB R AR B AU B1SS) Bio-Rad MRC1024 )
K FACSCalibur it 240 HAL 4 Ry S8 BD 24 5] 77 i o
1.2 @ik

LNCaP 4iiffl 2 & 10% /N 13 100 p/mL 5%
% .100 w/mL §#5 Z 9 RPMI 1640 £ 37°C 5% CO, F
MRRERE SR W ALAR . S8 20 38 X Rl A= 4 40
1.3 BH3-HIV-TAT 0 /R & A% 64 #aim)

6 FLIG IR P W HCE 8 mm x 8 mm [ TEBY F, %
Flt LNCaP 40 0, fin A & 100 ml/L /)25 I 3 9 RPMI
1640 1.5 ml, 725 21 J G BE K 3 40% B, 5785 520, PBS
Ve, 4% 1 2 5 W BE [ 5E 30 min, FF PBS B, A
FITC-BH3-HIV-TAT 7E1% & N T 4°C i 1%, PBS ¥ i,
PLZE AT Y 15 min J5 FHPUOOCE K E il E R, T
JEHH IR AR A AR
1.4 LNCap tmfe A =it P HEERABEF T

H4 LNCaP 2 Hi B 420 T Fil e il i 56 3% 19 6 AL
FEFRAR A, N R AR U, T A AN BE I B 509% B
JIA 1000 pumol/L BH3-HIV-TAT #k£EK7 5% 24 h J& , WK
RUBEFEW A B E W, T 4°C [E %2 4 h, FH PBS ¥k 2 i
J& , I Hoechst 33258 YL 4%, YL 4 5 min, A PBS &
Pt i, B, 9 WA BE AT I . (R A 5 — X BE e, B
L PBS 0% BH3-HIV-TAT &b 2 il .

1.5 LNCap tafo A% &

LNCaP A KB 35 3% H 19 50% J& , #E 15 3200 4
A 25.50.1 000 pmol/L BH3-HIV-TAT, 4b# 24 h
J5 BRI, [ 5 , F] PBS W14, Hoechst 33258 {4,
5 min, PBS UEifJE B R, 2300 WA T g, X IRZH
FH PBS 1% % BH3-HIV-TAT 4hFRAHfE .

1. 6 LNCap %a ke & Al 2

LNCaP 4l 73 2 %f BRZH( 2K il BH3-HIV-TAT, LA

PBS # ), 25 pmol/L BH3-HIV-TAT 4k # 4, 50

pmol/L BH3-HIV-TAT 4t 324 F1 1 000 pmol/L BH3-
HIV-TAT ZbFEZH . 1537 1224 h J5 , WK 4 4L 4 i, i
DAL M B, 50 A0 LB 5 min, BRI 4R AR
CycleTEST ™PLUS DNA 2t ) & #5 15 106 B , 4545 0 Kl 17
A B.C W, FIREE 10 min, A0 AR
1. 7 LNCap 2078 =# )

WeE 22 25.50 .1 000 wmol/L BH3-HIV-TAT 4b 2
12 h .24 h J5 1% LNCap 404, JH?2 PBS ¥ 2 %X, /] Bind-
ing Buffer K 41 Jifd i A A W, FITC-Annexin , PI 4 {5 )5,
RAT, AN CE 15 min , FCM I5E
1.8 MTS/PMS | &

WO B K ) LNCap 40 M, 78 PR e s
e AILL 5 x 10°/FL M BCR 3 F0F 96 LIS IR, 1% 6
AL ARG BE S, I AN [ 9 B2 A6 B 1) BH3-HIV-
TAT (25.50.1 000 pmol/L ), [RIH} % R & £ ik L PBS
BACHIBATE X B L ,37°C 5% CO, 8597 . 44k 2k 55 3%
12 24 h J5, BFLINA 20 pl MTS/PMS R &, 4k 2e 55
F 4 h, BG5BT 490 nm 0 E AL G5 B
B . RS EE 3 K.
1.9 %itsam

SKH SPSS 1.5 BRAFH#EAT 4307 R I PI/IVEEAS ¢ K
5, P <0.05 AENAGHFE L.
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PI 3#0% K Ex )R 536 nm, & §F K Em )N 617
nm, FELLEDE; FITC BRI 488 nm, KSR N
525 nm, WEEEDOE . FH 488 nm Kk I K& FITC
FRiC Y BH3-HIV-TAT, 3 5 £5 1 33058 WL 42 31 HAE LN-
cap AN R IER TG, T4 T . B 536
nm PR AR PL LSS E HAE LNcap 40 P4 2 34T
Y, AL T . % 2 IRAFAS KRS, 3
—ESE BH3-HIV-TAT E M 7EMIAZC B 1),
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R R AR IS 0 . RS AU N WEE I
B 2 60 P A A% 2 TR €5 T R T 0 % 24 A%
SRRy, B R FHORBUR R L Bl AR
PN WA T W5 2 Bl % BT BH3-HIV-TAT ¥ & 11
B4, LNCap A9 08 TR EEAERS N, B BH3-HIV-TAT
DL BE AR #E T LNCap 40 T2 18 2 ).
2.3 BH3-HIV-TAT 4£ A # LNCap 0 fe 4% J & i 49 T
EFE

BH3-HIV-TAT 43 LNCap 401 24 h J& , AT W22 5]
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El1 BH3-HIV-TAT 7 LNcap HM A KIER( x400 )
Fig. 1 Localization of BH3-HIV-TAT in LNCap cells ( x400 )
A: FITC-BH3-HIV-TAT was mainly located in the nuclei;B: Nuclei were stained with PI;
C: The fluorescence of FITC-BH3-HIV-TAT overlapped with PI staining

2 BH3-HIV-TAT 432 /5 LNCap HAHBET-20ZE( %200 )
Fig.2 Apoptosis of LNCap cells after BH3-HIV-TAT treatment ( x200 )
A: Control;B: 25 pmol/L BH3-HIV-TAT;C: 50 wmol/L BH3-HIV-TAT;D: 1 000 wmol/L BH3-HIV-TAT.
High-concentration BH3-HIV-TAT treatment resulted in apoptosis

3 BH3-HIV-TAT £I2/5 LNCap fiA T3 R ZL B RAFEFZM( x400 )
Fig.3 Morphological changes of LNCap cells after BH3 — HIV — TAT treatment( Hoechst33258 staining, x400 )
A: Control;B: Stage I , Rippled nucleus; C: Stage Il a, Chromatin condensation; D: Stage I['b, Forming apoptotic bodies

2.4 BH3-HIV-TAT 2 LNCap 28} 8 69 A & Ao bf 7] BFEMREE DT X8 LNCap 0EBHHIE G,/ G 1, 25

O 50.1 000 pmol/L BH3-HIV-TAT 4bBE LNCapl2 h 5,5
PL25 pmol/L .50 wmol/L .1 000 pmol/L BH3-  XHRALANLE, LNCap 4L G,/ GBI P i () L ) 3 7 i

HIV-TAT £bF INCap 41} 12 b 124 b, 7] 52 LK | %, 55.7% ¥4 5 58. 7% , 1fii G,/M 3] i L 451 32 5 ik

> 5 AR AH & .
A AT LN Cap ATIE 8T L 22 1), DI 8% B 9. 49% 2 H A 525,50, 1 000
5.5 BHAEIV.TAT 8 LNCan & B 15 # & & wmol/L BH3-HIV-TAT 4t ¥ LNCap 4 ffl 24 h J5, 5%}
. - - ap ZH AL Ja) 75 8 P
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Tab.1 Concentration and time-effect of apoptosis-inducing
effect of BH3 — HIV — TAT on LNCap cells

BH3-HIV-TAT 12h 24 h
(pmol/L)  Apoptosis rate (% ) Apoptosis rate ( % )
0 2.9 6.6
25 7.4 14.4
50 8.8 15.0
1 000 9.0 31.7

%2 BH3-HIV-TAT 43 LNCap £0ff1 12 h =
24 h REEBEAS % JHHE
Tab.2 Cell cycle distribution ( % ) of LNCap cells 12 h
or 24 h after BH3-HIV-TAT treatment

BH3-HIV-TAT 12'h 24 h
(pmol/L) G, G, S G, G S
0 54.2 14.7 31.1  51.9 13.1 35.0
25 55.7 11.8 32.5  53.7 14.5 31.8
50 56.7 10.5 32.7  59.7 12.1 28.2

1 000 58.7 9.4 31.9 68.2 11.6 28.1

2.6 BH3-HIV-TAT 7| & #= B 8] 4% #i b 3o 49 %] LNCap
om oL 6 38 78

B BH3-HIV-TAT ¥k BEHE i, LNCap 4t i 7717 2 5
Wk . 7 A BH3-HIV-TAT ¥&JE 4 25 mol/L,
50 pmol/L #1 1 000 wmol/L B R 12 h s, IS
3R 98. 0% (81. 7% Al 36. 0% ; X 41l il it A% 13 1
FHAHE A BB TE2E (P <0.05 ), /EH 24 h J= , 4
TETH YN 82.9% \79. 1% F1 25. 0% , % 20 Jid 114 5%
e AR B A B 2 22 54( P <0.05 ), BH3-HIV-TAT
YEF 12 h A1 24 b X4 %) 5 O/ AR Tk S5 [R]
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PRI AN B8 T 5 | & ) A O A0 T~ 1 v R Y
AR fEMaE R, BCL2 FME R A LKL B
YEH. BCL-2 F G FRAFME M & 4 iy 4 o8 BH1 . BH2 |
BH3 .BH4 AY%HEF X I8k, X s 25 # 4l & BCL-2 R E A
KRR CHE AT E . B 4ESE: BCL-2 FIEME M T
A B BH3 S5F 00T 75 & T 17, 5 0% 25 0 Sl T 81
—HERBE IR, Y 5P TR BCL2 RIEEN 4SS

s, T4 40 B B U T R B A LA . PUMA ( pS3
up—regulated modulator of apoptosis )J&H VT & FLAY Bel-
2 HEAZE I — 5 BT BH3 S5HIBR %454 S
RN T E R R EEMEM . TR0t
i 1 Bax/Bak % Bel-2/Bel -XL HIE RIS . 4k
1M, HF BH3 KA 55 Ao 4 i, D i BR 1 7 & 1
JEZ R I, TR S T EEA L AR
ZE AT R SRR AR UE A 4NN, 13k M 5 R AR
Wi, T PR T N ATDRE 3 26 R Sk 30 14 24 8%, A1
ARSI TS A . A SOk R &
e S 45 K 8 HIV-TAT 2 A rl e i 5 (%02 A 40
Wo EA, ) IZ U5 4145 : HIV/TAT , Penetratin A1 5L
RN TEAR VP22, AR 44 o - 4 2 ik ak
EH PR, TR e RBIL 5
T TR 3R I 2 BE 1 25 ) — /Ny 7, IR
B — 2B R Ay T, AT LA B AT AR 2R s
BRAT DIE i 251 0 i 258 ia T H.. M\ HIV-TAT
A MR —/ K, B B R 38 V£ R, /N
WORLE 8 1, WK B RR S 26 (L S 45 HIV-
TAT B FH R R BUN 11 SRR ) e
W

ARSI A B9 BH3-HIV-TAT BK& A P94 20 %
#53 : HIV-TAT 8CH #o4 K FET- 45145 BH3 2 A LN-
Cap 4PN ; BH3( A IET PUMA f BH3 45438 )i S
LNCap £ & A= 98 7 - 300 1 200 i 470 98 1 1 200 J 1975 780
A SIS TE ST, BH3-HIV-TAT Jik 5% 5 {37 £ LNCap 28
MDY o B AT A R 5 5 A R 9 A1 3R LNCap 19
PAT, DTS i EL A 5

BH3 MKME TSP, E T EAUER T
U W TN E N 1 e R b s S i S R R TR
MIBTRE 25, AR FIREA S TR T ([ A A0 3405 1 40
MBI T . HIV-TAT /8 R 4 A 52 ik T BH3 kR
S P N I 96 240 %) e o

SR, BH3-HIV-TAT B ARG T BH3 A9 4 ¥)1%
PE,fff BH3 KTE Z) 5 A 40, {5 G S BH3-HIV-TAT )i
FHFAP 48 BH3 KA AS (AT i3 40 i, vl B iR A
TE S fd B A AR, BT LA, 3 BH3-HIV-TAT f#4#8 ) 4
AEDAT A TR — 2 TRABF 5T I AR
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g ek N2 it B 3 T EL K. BRI R AR YT
PIMBST BT RIAE MG T R 3. RIRSE R F( tumor necro-
sis factor, TNF ) A PR P G 38 98 5 (R -, X 22 g 4 e 45
TN RRAE 23 4R 1k & B AL I e 80 o i 1) A=
W, EWIMFZ 25 W A TNF f85H Sk m sl 8
F) TNF Z875 (4, JE B B R, 2003 4F 4 A vh[E SFDA #t
LT B R — 285 25— 4L B B R BE (e
combinant mutant human tumor necrosis factor alpha, rmhTNF-
o), A0 R BT TR R B3 R AR TNF-oc 17 a5 19 1
P AREEERY IE R TR TNF-oo A 38 rmhTNF-o 51677 24
W2 2 HE( DOX ), B2 Taxol ) ZETEIAYT FLIE K58
FELFP IR IG T BB RORAE . AR AR
13} DOX 55 rmhTNF-o A 4h BR38 i 7 40l A549 %F DOX
BB | LA KOG RS M £ R KATL/CD82 R ik B S2 IR, If:
FERVIR ] B2 1Y) rmh TNF-o 20 ¥R )5 A549 X DOX 3
AR .

2 DOX AbFRJF I AS49 4 A, 76N [R) IS 8] F- 48 rm-
hTNF-o 20315 , | CCK-8 351 450nm T 45 I - 1153 241 i 77
T F . £ DOX( 2 pg/ml MALFH3 6,18 .22 h JFHZ rmhTNF-a
(500 U/ml )4bFE 16 h 5% 0.5 h, A549 21 JH B £E 3% 243 5l
13.3% .15.0% .20.8% .9. 8% ; MMi [FJ¥ T DOX H4b BEH A
79.2% o T] UL rmhTNF-o {8 A549 4%} DOX BRI R K
3R, 7E DOX( 1 pg/ml )ALEE A549 4AifE6 h J5 & rmhTNF-
o MRS E( 5.10.25 50,100,200 ,300 ,400 U/ml )ALHH, 41 iy
TR0 R 435N 83% . 86% . 88% . 84% . 82% . 86% . 81% .
79% ;i [alH B DOX BA b 3 iF, A549 40 i 735 28 92% .,
A DL rmh TNF-o ZERAGHR BE T i vl LAXT A549 41 ff i)tk e

BB . BAMAGE R IR A L& B rmh TNF-o B4 BERL
RIFAR G E R ENFBRBICR,

K2 2 i RT-PCR ARG & B, 76X A549 41 jifg it
1TV EE DOX AbFE 24 h J5 FFALHE tmhTNF-o 500 U/ml )0. 5
h,KAIL/CD82 ) mRNA ik 7K1t DOX( 2 pe/ml )3 .
KAI1/CD82 BR3¢ A S — B Mg 5 R i SR B
BB OGN T AR, B R i T R
BT LA S e MM R EH A EFYN KRR, AR
I 4 A rmh TNF-o 38005 (9 NF-xB 7E KAIL/CDR2 %
R s P B . KA/ CD82 1335 1l BEZ ALK
W2 . 4T pS3 JEHR R IR A K Z MR A,
A rmhTNF-o 19 Ah 38 3F 3006 NF-kB, 7T 40 5 5 KAIl/
CD82 FRFR AR IEZ —.

mhTNF BEA AR F 1097 26590 /9 /R AL, S Rg e 4 K
i 97 &40 A 1) R B BT 5 A 24 5 B T ) B I AR . AR
W 2R rmhTNF-o B DOX AL B fiijes A549 40, & 3R
HACR A B 4FF DOX BB, rmh TNF-o ¥R BARET, BITT
XoF 9 AS49 4R AR AR BH B A3 AR A . G AR e B 4
SE KAIL/CD82 f33k K3, I & ph Bl e, HL ek s, ]
LI rmhTNF-o 5 DOX (A FH 25 % il da v 7 B Bl
Eh=9"a
[ X%2#@ ] mhTNF-o, KAIl/CD82, DOX, fiiji
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