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JDV Tat Transactivate LTR Involves Similar Cytokines as HIV-1Tat’

DENG Gang, SHARi-na, MU Jun-jie, Qiao Wen-tao, GENG Yun-gi, CHEN Qi-min"~
(College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract: In order to define if similar cytokines take part in transactivation of Jembrana disease virus
and Human immunodeficiency virus-1 Tat protein, two truncated Tat proteins, hTat47 and jTat70, which
contained intact activation domains but lacking binding domains, were constructed. We also constructed
-cyclin T1 and CDK9 eukaryotic expression and antisense plasmids. Overexpression of hTat47 and jTat-
70 both inhibited transactivation of JDV and HIV-1 Tat on HIV-1 or JDV LTR, suggesting that they may
involve similar cytokines. Antisense transient assay of cyclin T1 and CDK9 further proved that these
cytokines also participated in transactivation of JDV Tat.
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(i MS2/R17. Rev) W& DNA & &P
FHREEA, FHEBH XN RN E Tk XBE
HIV-1 LTR, iFM N %5 47 NEIEBYLE hTat 3
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Hr, EBH jTat 7Lk X PEE IDV M HIV-1 LTR Bf
W A& hTat R3S HIV-1 LTR KU A KA T, aT
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1.1 #H
JFRL pIDVLTR-luc~ pBIVLTR-Iuc pHIV-1LTR-
luc. pcDNA3.1(-)jTat. pcDNA3.1(-)hTat. Hela 70}
RAXRZERBR: pCI-T1 M pcDNA3-CDK9 H Dr.
Price 1#M; DMEM #5352, BA4- M7 . Tris. SDS-.
IHeRE. )6 #E . Lipofectamine 5 GIBCO/BRL
/vw]; DNA [EBR A QIAquick Gel Extraction Kit
(QIAGEN); &M LEMMBEI4EYAF: HEN
RN N E = A A
1.2 ZHRRIESF
& 10%k4 iR DMEM. 37C. 5%CO,
£t F3E3: Hela WL R -
1.3 5|/#&it5 PCR R
L pcDNA3.1(-)jTat 1 pcDNA3.1(-)hTat K4
], Wit5195 1 jTat70 F1 hTatd7. PCR K 444
H: 94°C, 3min 254 ; 94°C, 30s, 56°C, 30s, 72°C,
30s, 30 NMEF: 72°C B 10min. F1 jTat70 {9
319 A
Pl: 5’- GGCCTCGAGATTCAGATATGCCTGG -3'
Xho1
P2: 5’- TCCGAATTCCTCTGGTTCATCTTTTC -3'
EcoR 1
¥ 1% hTatd7 K1319K
P3: 5- GAGAGCTCGAGATGGAGCCAGTAGA -3'
Xho1
P4: 5-CTTGAATTCTTAATAGGAGATGC-3'
EcoR 1
14 JRRME
H# PCR =¥ RK A4k pcDNA3.1(-)4> %Il A

Xho 1 7l EcoR 1 S EEY) . I, ##E, REHK
AT S kP T . B Xba I 1 EcoR 1 &Y
pcDNA3-CDK9, [EI¥ 1.1kb ) CDK9 i, EA
pcDNA3.1(-), TREIE M EH T8 F pcDNA3.1(-)
CDK9, fiikk R EH 715%] CDKI (-). A BamH 1
# Xba 1 B§17) pCI-T1, [ 2.2kb [ cyclin T1 5 &,
A pcDNA3.1(-), &k IE 7 E41 T3 8| pcDNA3.1
()T1, JREREEHDFEE T ).
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RAME TRk E, BRESESN GIBCO/
BRL =@ 1. R R® 3 LT R, B
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H% B -gal WHIBIKRIESS, B FITHAZRER R
<15%. HRFIERMERITZE, AEDFERGH=
A R A2 & ESREE, Luc SRS f1LL 45 FIHIYGIR
FIR.
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Fig.l Activation of hTat, jTat, hTat47 and jTat70 on JDV and
HIV-1 LTR

A: Hela cells were cotransfected with 0.05ug of pHIVLTR-luc and 0.5ug of

widetype or truncated Tat. B: Hela cells were cotransfected with 0.05ug of

pJDVLTR-luc and 0.05ug of widetype or truncated Tat. The total amount of

DNA used for each experiment was kept constant by adjusting with

pcDNA3.1(-) plasmid DNA.

B 1 4R EIR hTat F jTat fE R K BETE HIV-1
LTR, hTat47 # jTat70 A GE & S #3% HIV-1 LTR.
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jTat B8 RGNS JDV LTR, hTat. hTat47 §l jTat70
¥IABE R A% JDV LTR. hTatd7 Fl jTat70 LA 58
BB, HEANGE R UBGE HIV-1 #1JDV LTR,
Al LME AR E FRZFY . R hTad7 M
jTat70 B85 R4 5% 4 P 34 hTat F1 jTat XF LTR 1 3\
W%, ULEHBE I RSB T B T E 2R LU 4t Rl
AT
2.2 hTat47 # jTat70 %% hTat A2 SHEHDH] £

¥ 1~20 155 5 8 1) hTatd7 F jTat70 ik Frki 4y
51 0\ 3] hTat 1% FURL AT pHIVLTR-luc FL A §ih R
h, B FRE TR A 2.
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B 2 hTat47 F jTat70 X hTat (3% 43016 H
Fig.2 Competitive inhibition of hTat-induced transactivation
by hTat47 and jTat70
A: Hela cells were cotranfected with 0.05ug of pHIVLTR-/uc, 0.5ug of hTat
and the indicated amount of the hTat47. B: Hela cells were cotranfected
with 0.05ug of pHIVLTR-/uc, Q.5ug of hTat and the indicated amount of the
jTat70. The total amount of DNA used for each experiment was kept
constant by adjusting with pcDNA3.1(-) plasmid DNA.

FEREERERERTEH MALER hTatd7
F35 JFokE, hTat X HIV-1 LTR (3805 12 505 7 BRA% .
B0 20 135 hTat47 B, hTat Xt HIV-1 LTR 1R
THEETIBEAK 63% (H 2A); ZFHTIMA L ER jTat70
FE3k Bk, hTat XF HIV-1 LTR PT343 Bt 28 8 4
%, AN 20 1% jTat70 B hTat %G8 7 FRAK 53%(H
2B). 5 ST hTatd7 ALl T 35 G Ao 40
JiO 5 4 hTat i) R R, i & jTat70 e 0E
I hTat (995 P50 BE A 1 45 A R A LR 7.
2.3 hTat 1 jTat70 X jTat #8935 SHNH{1EFH

¥ 1~20 15 R B (1) hTatd7 1 Tat70 31% FOkL 45
BN ZF jTat Fik FUki F1 pHIVLTR-luc pJDVLTR-
luc FILEERAE R, BT RIX T4 R LA 3.

HEREE R A RTMATEMN hTad7
jTat70 23 Bk, jTat 5 HIV-1 F1 JDV LTR BI#E
5 HOEET B 290N 20 1% hTatd7 B, jTat X HIV-1
LTR 385 B8 71 P15 58%C & 3A); N 20 1% jTat70
i5F, jTat % HIV-1 LTR §805 &8 77 B4 50%( B 3B);
JOA 20 £ hTat47 B, jTat Xt JDV LTR B 8877
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Fig.3 Competitive inhibition of jTat-induced transactivation
by hTat47 and jTat70
A: Hela cells were cotranfected with 0.05ug of pHIVLTR-luc, 0.5ug of jTat
and the indicated amount of the hTat47. B: Hela cells were cotranfected
with 0.05ug of pHIVLTR-/uc, 0.5ug of jTat and the indicated amount of the
jTat70. C: Hela cells were cotranfected with 0.05ug of pJDVLTR-iuc,
0.05ug of jTat and the indicated amount of the hTat47. D: Hela cells were
cotranfected with 0.05ug of pJDVLTR-/uc, 0.05ug of jTat and the indicated

amount of the jTat70.

PR 54%(FE 3C)s AN 20 1 jTat70 B, jTat 5t JDV
LTR [B0E B8 /1 FRIR 44% (18] 3D). XULEE R BoR
hTat47 f1 jTat70 ¥96EH 234 jTat X3 JDV FI HIV-1
LTR ME, #—F 38 jTat KANBE JDV A
HIV-1 LTR B3R A5 hTat 24 E T .
2.4 cyclin T1 1 CDK9 #t jTat 89 E 1M

cyclin T1 1 CDK9"%& hTat R #E HIV-1
LTR ¥ A EZAME T S THX P4 40 i B
FTREMSET jTat 5 JDV A HIV-1 LTR kK
BE, KXCHEEARFNEM cyclin T1 F CDK9
Fi& FURL pcDNA3.1(-)T1 #l pcDNA3.1(-)CDK9 i
AZF| jTat MR Fiki pHIVLTR-luc. pJIDVLIR-luc
Pt gUE R, BN RE TR E 4.

I LA RZ B INALEM cyclin T1. CDK9
BEE A cyclin T1 1 CDK9 ¥ ASGEHE i jTat XF
HIV-1 LTR 1= N#E. A 20 5/ cyclin T1.
CDK9 &%, cyclin T1 # CDK9 %% JFoki £ & $ 3 jTat
WIEE T 17%. 20%F1 37% (B 4A). &M
cyclin T1. CDK9 Z[A K I cyclin T1 1 CDK9 1,
ANBER D jTat X IDV LTR R BUE, A 20 1%
JRE [/ cyclin T1. CDK9 B cyclin T1 1 CDK9 *i&
TR B jTat WIERE I TF% 18%. 14%F0 41% (]
4B). UBHZHMEA cyclin T1 F1 CDK9 H&# 2 i 7 ¥
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Fig. 4 Effect of cyclin Tland CDK9 on jTat-induced transac-
tivation
A: Hela cells were cotranfected with 0.05ug of pHIVLTR-/uc, 0.5ug of jTat
and the indicated amount of the cyclinT1and CDK9 expression plasmids. B:
Hela cells were cotranfected with 0.05ug of pJDVLTR-/uc, 0.05ug of jTat
and the indicated amount of the cyclin Tland CDK9 expression plasmids.

2.5 cyclin T1 1 CDK9 & X¥ZFRRIAT jTat #GE
BN EI1ER
A —HUFH cyclin T1 1 CDK9 &5 5T
jTat X JDV F1 HIV-1 LTR (#x RiE, Kl B
cyclin T1 H1 CDK9 & X ¥ ¥ 5k T1(-)F1 CDK9(-)
A jTat 1 pHIVLTR-luc. pIDVLTR-luc H13L%
PR, BN RE TSR RE S,
FERFERERP AN TIOW E K jTat X
HIV-1 LTR (& 5A) 1 IDV LTR (& 5C) &
A&7, N 20 % T1(-)Rf jTat X HIV-1 1 JDV LTR
WIS R 157 B BEAR 88% F0 87% . fmA CDK9(-)
&1 B 52 P& A% jTat % HIV-1 LTR( & 5B)F1 JIDV LTR
(F 5SD) HI¥E, nA 20 £ CDKO(-)FUkLRT jTat
X HIV-1 A1 JDV LTR HJ#0E 68 7173 AU FEAE 74 %6 0
76% . B cyclin T1 F1 CDK9 3% 5 T jTat % HIV-1
F1JDV LTR HIBE, H cyclin T1 38 R/ 0%
TEHIHSIVE R KT CDK9.

3 it
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Fig.5 Inhibition of antisense cyclin Tl and CDK9 on jTat
transactivation
A: Hela cells were cotranfected with 0.05ug of pHIVLTR-/uc, 0.5ug of jTat
and the indicated amount of antisense cyclin TI1. B: Hela cells were
cotranfected with 0.05ug of pHIVLTR-luc, 0.5ug of jTat and the indicated
amount of antisense CDK9. C: Hela cells were cotranfected with 0.05ug of
pJDVLTR-luc, 0.05ug of jTat and the indicated amount of antisense cyclin
T1. D: Hela cells were cotranfected with 0.05ug of pJDVLTR-/uc, 0.05ug of

jTat and the indicated amount of antisense CDK9.

B HE AT TAR Lk, cyclin T1 5 CDK9
4547 i P-TEFbP'. CDK9 Bk, RNAPII (1) C K
s (CTD) UM (et B &M o jTat &
Pz sR i R NBEREF, EANEERGE B & LTR,
©xf HIV-1 1 BIV LTR H¥ERE S H 258 T HIV-1
Al BIV Tat %1 5 5 LTR MIBIERENAC . [FFIRT LA
I jTat WHEEFERTHRERER S £ X0 X
B, B jTat $03E AN E] LTR AL FE o o] G857 FH 2640
hTat R MR T BT jTat S R B0OE 8 K B4 g
BT A B TRt H BORBOE AR 0 R AR A T K
EAFTH RNA HREMPEERA, FART
W IDV 2B G Bl AR A R BRI
= RNA Z&3, NBEEEEEAHKEN
hTat47 #1 jTat70 AgeRABIE HIV-1 58 IDV LTR
(FE 1), #BEH N4 hTat XF HIV-1 LTR (& 2).
jTat X} HIV-1 LTR (& 3A, B) @ JDV LTR (& 3C,
D) MIBE, R4 RIFE jTat RABE IDV
HIV-1 LTR R A8 R A 5 hTat 2L 00 8GENLE], o
RV HHMET. 75 bTat KA BGE HIV-1 LTR,
jTat ¥3& HIV-1 LTR %0 JDV LTR *#, MAtE
hTat47 1 jTat70 JEBUEEHEA B T W, HERFHEH T



http://www.cqvip.com

580 tE N ¥

DO 00 http://www.cqvip.co

B 19 %

BEGE S XL ME T-. A 20 /%19 hTad7 j5#
TEREE R TR 63%. 58%F 54%; TN 20 £
jTat70 JE#IE 5> 5 FFE 53%. 50% 8 44%, A
hTatd7 B35S HEEIERA B SR T jTat70, HEM hTat
BRI S M TS E 58 T jTat. hTat BiE
I jTat 45 5 344 B 1 1Y % & 5 (4 % HIV-1 M1IDV
LTR MBGERE B ES T jTat CBIEH X ER), i#
—PUE T hTat BUERSHKE THI4 AR R
F jTat Bid k.

Gel Shift {iEBf jTac K AP ARIBIE, EB)
AFRBXERERLSE S HIV-L /A BIV TAR
(transactivating response element) F®%, hTat 55 HIV-
1 TAR HI4&FE cyclin T1 25, T bTat fg 5
BIVTAR BE#4 4. jTat 5 HIV-1 TAR &5 7=
2l hTat, M5 HH K BIV TAR Hg54 75 AL
bTat®', cyclin T1 F1 CDK9 #3#ft] P-TEFb 35 T
hTat %f HIV-1 LTR B9¥ R EMa98E". HIV-1 i
FHI%t P-TEFb fyR XK FIEH Uk, P-TEFb HI5E
PEREAR 50% hTat BI5RBERE I BRIE R 1/6 3
120", {H7E Hela HMAF AT EHI cyclin T1
1 CDK9 KRB INABE A& EIFR B RS jTat X
HIV-1 ( JIDV LTR W ERBUERE S (B 4), 5HH
Hela 4 ffd % ' (] P-TEFb [ & & 4% S #¥ jTat Xt HIV-1
8 JIDV LTR # V& . A 20 EHF A E 75
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CDK9 ["#2% 57 RNAPI M ZiEEY, 98
P-TEFb £ M B a) THHER, SBHRIFH
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cyclin Tl I CDK9 & X # ¥ Fiti TI(-)Hf
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