e 306 - rh R i 2 2 2009 4E 9 S 8 %5 5 ] Chin ] Infect Control Vol 8 No 5 Sep 2009

-
FE HIV &3E VPR FF 513 5t 48 B JE 38 0 B0 T 15 A Y 22 0

A AR R R L 4
(1 H R R 2EINRE B 2= B e AR NAE L IR D 41001352 g KA iRl S EOR2EBe o3 F AW 2=t oG TR Kb
41000833 FEF A —ERe i/ Kb 4100110

[# ZE]1 BH WA AREAE AL R B TR 1B CHIV-1) vpr B DR R 20 i J 399 R0 8 T2 1) 5
M o LA R 35 4 L o 01 AL P S M R T LRI I R REC R . ik DA 14 AN HIV-1 vpr R B peD-
NA3, 1+ ) FAZ R 2R 3 1 20 ok K5 L% 4 Hela 20, JH ST PRSTAR vpr ZE DN YL AL . R AR vpr-FS 2
PR A Y AT 2 2R AR T A O R A e 20 A ko s B, 23 6 it 22 SR it =2 B (RT-PCRO K H ) 35 51 5 Y B 2y
J5 PG I A R AR T B e e AR B Y S SRS 3 A A T, R 14 A ARV A HIV-1
vpr B B Hela 4 Hf 22 3 =X 40 ML ASCR I » S0 7S 13 A [] 0% S50 200 B J) 400 BEL T R St B T e 0 . R IR AR
PR B HIV-1 vpr (¥ Hela SR FCAH M 30 8 B0 G2 399 BE 3 0 240 FE 0 T o2 1) W ot o (HL G 2 opr C 2R i AR BT 199
vpr-FS 7 B4 25 3 peDNAS. 1 CHO R LA A A L Je iy Hela UM TN S . e T HIVA1 vpr BT
FUFEXT R Vpr BEEHEH 70V.85P . 86G . 94G ZAR 1l B 558 vpr ARSF i B SUS R 40 i G2 I BH. A F i T i g
JIUI R R W KB opr F5 5 G2 JABH T (1 73 3805 TS8O TR N8R . 8518 HIV-1opr JERA BT A
RGN A G2 JEIBH I RS MR T VR B vpr C R SmRWT Y vpr-FS R BOICULTRE . U] A S HIV-1
vpr FEHFRIRE AN 70V.85P.86G 94G 7 15 5 A R L SUR G 4 G2 BARH M MR TR ) F . vpr 5T G2
TIBE (AR 5 R TR T W] BEAE OC SR B 1 & AR AL AT BB — E 1 SRR . ARWESE b iE— 25 R HIVA
BOR LTI FIER R AT Be 0 T IR ES T 7 A .

[x & W] ASBEsrPAREEe; 30 s HIV-1 55 s oprs SUAEJE T A0HE IR 1

[hE4S%EE] R512.91 [XEiFRIREL] A [XEHZ] 1671 -9638(2009)05 — 0306 — 06

Effect of HIV-1 Vpr on G2 arrest and apoptosis in Hela cell
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[Abstract] Objective To explore the ability of vpr gene in human immunodeficiency virus type 1 (HIV-1 vpr) to
induce cell G2 arrest and apoptosis, and the influence when it mutated, the relationship between vpr-induced G2 ar-
rest and apoptosis. Methods Fourteen mutated vpr fragments were selected from patients with HIV. Both eukary-
otic expression vector pcDNA3. 1(+) and PCR products were purified, double-cut by Hind[[| and BamH [ , and
the cut products were legated and transformed into competent cells JM109. The 14 reconstructed plasmids were
transfected into Hela cells. Cells with pcDNA vpr-wt, pcDNA vpr-Fs and pcDNA3. 1 blank cells, and without pcD-
NA3. 1 cell were established. vpr mRNA expression was detected by RT-PCR. The DNA content and percentage of
apoptosis were monitored by flow cytometry. Results Transfected with 14 mutated HIV-1 vpr fragments, cells dis-
played different G2 percentage and apoptosis ratio. HIV-1 vpr induced cell cycle G2 arrest and apoptosis, whereas
Vpr Fs with a C-terminal truncation, vector pcDNA3. 1(+) and the blank cells can not. The G2 percentage and ap-

optosis ratio reduced when transfected with Vpr expressing mutation of 70V, 85P, 86G, 94G compared with the
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Vpr wild type. The higher G2 percentage, the higher ratio of apoptosis was induced. Conclusion HIV-1 vpr can

induce cell cycle G2 arrest and apoptosis, whereas Vpr Fs with a C-terminal truncation can not. The mutated sites

of 70V, 85P, 86G, 94G may reduce the ability of Vpr to induce cell cycle G2 arrest and apoptosis. The extent of

Vpr-induced G2 arrest correlated with the levels of apoptosis, This study can make a good foundation for further re-

search on gene therapy.

[Key words] human immunodeficiency virus; acquired immunodeficiency syndrome; HIV-1; gene; vpr; cell cycle;

cell apoptosis
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RO opr 7 BOM R S5 R A Clustalw 344 A
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1.4 PCR¥F ¥ AAEARE I 14 MHir4An PCR
AT PCR Y1 9748 7 Be2y 310 bp., it 1514
K oopr- b i 5° — CCCaagett ATGGAACAAGC-
CCCAGAAGA - 3'; vpr-F iif: 5° — CGCggatee
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1.5 EaMkfemiattf 1% BLiBHEREY) AT
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Wikl Pk 2 1,25 mmol/L ) MgCl, 4 L., 10
mmol/L ANTP 447 2 L .RNA gl 20 U,
Oligo(dT)150. 5 pg/pl 1 pL, AMV 3 %% i 15
U, JfRF 20 p1,42°C 60 min,95°C 5 min K{F, 7K
WY . RGOk T PCR, A LR 39 PCR
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YRRy 15~18 5 (i 15 5/ 16 S AN LA
JE HIVopr £ 57 35 A opr 48 53D, RT-
PCR FIE I HE VKA U 4 L opr (9 3R3K AT DL 4520
Jifi RT-PCR ;= 43545 B 5 11) vpr 2574 .

5 IR I 235 R S 7 P 90 o e Ay, TG
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Figure 1 Sequence map of recombinant plasmids
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AARSEITF vpr e e 1) Hela 200 G2 HABHAR ] B: & BB S0k vpr-FS #4411 Hela 40 G2 BB 5 C: JR5F T 51 vpr #6441 Hela 401
AT D A RS SRR vpr-FS $5 Y4 i) Hela 4 57 1= &
2 REEYLI KR YL vpr B A RE Hela 1A JH A T 209 A8 1k

Figure 2 (G2 arrest and apoptosis ratio in Hela cells transfected with wild HIV-1 vpr or vpr-FS {ragments

1 Jurkat 5220 A 2 R ST BELA R T

Table 1 G2 arrest and apoptosis ratio in Hela cells transfected with different mutated HIV-1 vpr fragments

w wwanis veram VOV ko0 |an wmmwes veesm OV w0n
(G2, %) (G2,%)
1 94G AE 23.28+1.08 19.82#3.15 | 10 63T C 31.65£2.11  27.45+1.29
2 70V AE 24.26£0.81  21.62+2.42 || 11 631 C 30.55+1.41  26.46+1.24
3 86G AE 24.07+0.85 20.66%1.78 || 12 {R5FFH BC 39.40%£2.17  34.14£3.52
4 86G AE 21.86%1.61  19.23+0.92 || 13 701 C/BC 38.48£1.37  30.12+2 41
5% 70V AE 19.85+1.98 17.15+1.53 | 14 89S C/BC 36.39£2.43  29.13+0.96
6 94E AE 21.33£1.75 18.66%2.35 || 15 4 HARSFITS] Vpr 32,67+1.73  28.33£2.33
7 85P AE 20.31£1.32  17.93+0.94 || 16 &K AESHK" VprFS  16.52%1.62 13.53+3.04
8 ST 5 B 35.21£2.31  30.84+1.75 || 17  HyssBokidiie pcDNA  16.32+2.79  12.58+2. 71
9 89A AB 32.41+1.65 28.04+2.87 || 18 ARFG YL 4l L 2H 14.67+0.37  11.67%0.24
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BERYIR T BRI 2 — HGR W) Vpr S TR i
il FE B Z A IhRe : (D 520 SR Sk R T
P (O VE TR G & G IR — DR 2 50
DNA #iz 2 4 Mi A% 5 (3) i % e 20 it J&] 491 & 2E G2
BE AT 5 (4 P R AL R 125 (5) 57 F A
] s 2L iE HIV-1 9 LTRE 4, Vpr % AIDS
FIRY 0 2ok A L o S, LS B TR 51 i B 6 ) 78
S AT RE 3 s 75 19 52 1 B8 1 08055 e i e ik i A
2% A FAR B i R 5 SO 7 S st B2 32 i B )
it TR .

WrgE KB, Vpr il it & ATR-Chkl /S
KAy s (checkpoint) 38 & , 14 2 g J& 1A 9 55 [+
S MEK2-ERK 3 # ifii 5 24 i G2 Wiy, ATR
i % SR S DNA B8 52 % V1A DG, ATR J@
R AL 5 KA S EE 1 (checkpoint kinase-1,
Chk1) ZFf Al 7E T o it 48 B 43 2445 1k AT 2R A7
DNA & a5 S 40 M-, Vpr /] Bz 5 ATR
8¢ ATR AHOCHE R I B 45 6 805 S A% 588 . 52
P REEMTE 0 ATR, fE407E G2 i, it
Hb, Vpr WRE EHAS & 40 5% 0 5, 20 DNA
0 [ B0E ATR Gl . 40 91288 B AR 1
1l (cyclin dependant kinase, CDK) i i3 i iz £ Fl1
BRI ALAE F VRS A R . e o 2 G2
S A S S AR p34\ ede2 55 4T
JAEE E Bl Ceyclin BO A EAE Y G2 Hm M
LUNDE 22

Vpr if5 58 G2 WIRHA7E HIV-1 592G b i
Bpfeflt T 2Rk FE UL S AR AR G2 M E i 1 e
HIV-1 19 LTR B0 52 0 2 5 300 1 3 S e
WA R e s S G2 IRH A A ] T 20
B RE IR T 4 i s R 3 . DTG4 161 22 Bt
PRI A . SR Vipr 55 4H ] 30 BEL A R0 04 2 1
MEXFRMA T . 3CRHX 2 FIfEZ B 7R &
MR EE R . Ik vpr B AR HLIE T G2 RS Y 7
P A R TS A A 40 ) 40 3 5 L4 o
KIEI G5 vpr BRTFESIIRE™ . G2 HBHL A
T R I 2 ATR 13X — A3 R X Fh 5 R 4844
TR AR R, Vpr BUE DNA 505 45 A f0 s
ATR ARG R OAE 383X — 05 15 5 BT IiE ik 2 ™
2% DT SE B0 G2 3T BELE AT 200 Jf 6 T2 T RE .k B4
RE5 Vpr SEEEAA B Z P DNA #ifh. )%
B Vpr Fak gl B e G2 ], iAW TomisE Ty
R,

NSRS IR A L A S R B UK S

F| HIV-1 wpr Jp 41 C AR i e 2L 13 A48 S Wk e
HIE R AT FE AT T 52 M), JF: 0 38 o S IR 5 1 X 26 AR
S R H B Hela 40 M98 - A9 B8 &A= A8 1k,
ER A [l B X B G2 Wifshiv e ) kA 2R A fb R
TWEE . EAME HRGE AR Vpr SOG4 i 1
) Z -5 H N A AR S REAH G . e T AN [
Xy HIV-1 AT bA B 22 5 HAR ARG 18 £ %7
S T P o R 0 T A DGR R R
ERYLH HIV-1 vpr JER 2385 MR EE S L Im R &
S it R R B T WAL AT R 756l B
AEERAME.

ASCERGT T E HIV-1opr 28 57 51 SO i E
S REL A A2 M R T B R ) BB Z A A T B DG &R
KL HIV-10pr {57 7 51 Al B 2 #ifif Hela 41 i &
A G2 HHRH R o R S B AR R 125 17 C A i T
B vpr SEFRHIABE T BOX LE I G, I A e 2s 2k
BORFE YL 2R 1 Hela 41 ffd R BLAHRL (P =>0. 05),
Jy—J5 s H E & HIV-1 vpr JF 91 70V,
85P.86G 5, 94G i s AR 8 Vpr {R-F 7 51 UG
Y G2 J A BE W RO 8 TR RE D R R A SR
SL(P<C0. 05) , {EATS fry T Yo 23 A sl oK B e 2 Ak
1) Hela 400, XA SEHHT ST vpr FEH 2478 F 1)
TN s opr P G2 R AR F9REE 5 H I Tk
A REAH B 57 9 1 R AR LTI T BB AT — 2 1Y
RIS & —MEAFHE— ARy ]

(& % x #t]
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(EMB) =>KM> X 2 5K 7 R 1 (PAS) = Py i 57 A
Wz (1321 TH) >CPM, 484 A g 2003 4 7 A—2007
A7 HIEA B A 100 5145800 5 1 45 % AT 5 XF
10 FRHTE5AZ 25 W0 i (RS MR 245400 5 45 5 SMZ>INH
>RFP>AMK>EMB> L > & 7 & (OFLX) >
PAS>1321TH>CPM, 1] LU F 1 CPM 7E4 #1 [X Hy
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A KM % B Dy g 5% i) L 45 B 8 3 28 | ke 28 i
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THEA AR R B e RO MRS
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WS G R EB 2 2 B R 45 % . Bl SM
i 25 23 AT T IR LA R SM AT RE
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A L FE SR IR A ] DNA Jié % it (3 P  BEL A%
DNA py& il kK HEHiEEN . A R &N
BB SYD B 20T S A L i GE
LVX X} BG40 M A A0 04 45 1% 81 18 AR A 1 2% 1 410
T S B AR B e JE (MIC) 2 0. 25 pg/mL, KT
AP R MICC0. 5 pg/mL) , Hoig B Ry D B2
1 2 4% 2 IE A R E S B T MDR-TB
(1 EERIT 2 4F WHO Tif 22 25 25 8% 040 BRI
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JB TWREHHRUR S 259 = W0 8 h, %2513
J32F 13 A v R S AR B4 R 1 0 24 9 L G
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H 5 EWAMRIE R T R AT . AIEIT
2 RBE U T T (AT 8 TR B A 3k 83, 33 %0,
it 5 kb S 2 R Ui O 63, 3300, 3 i ] A R
71. 43 %, BRAR T X R AL, 5 [ P AH S RGBT ok
AR, BEB] CPMLLVX K PAS B G075 78
MDR-PTB BIGITH AR T R Z—
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