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JDV Tat has Strong Transactivate Ability Because of its RNA Binding Domain

DENG Gang SU Yang MU Jun-jie LI Yue QIAO Wen-tao GENG Yun-gi CHEN Qi-min~
(College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract In order to find the cause of different transactivate abilities among JDV, BIV and HIV-1 Tat,
four chimeric Tat cDNA expression constructs, JH, HJ, JB and BJ, were generated with the crossover
points at the boundary of activation and binding domains based on functional domain division of HIV-1
Tat and amino acid sequence comparision among HIV-1, JDV and BIV Tat. These chimeric Tat proteins
were co-transfected with JDV, BIV and HIV-1 LTR report plasmids in Hela. Transient assay showed that
different transactivate abilities among JDV, BIV and HIV-1 Tat were mainly caused by different binding
abilities of their binding domains. We further excluded some possibilities that may cause the poor
transactivate ability of JH on HIV-1 LTR, such as incomplete functional domains and the lack of related
cytokines.
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Tat LTR
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JTat Table 2 Primers used for different fusion proteins
JDV Tat Proteins Templates Primers
jTat pRSV-jTat P1 P2
hTat HIV-1hxb2 P3 P4
bTat BIV127 P5 P6
1 BJ BIV127 pRSV-jTat P5 P7 P8 P2
B pRSV-jTat  BIV127 PL P9 P10 P6
1.1 JH pRSV-jTat  HIV-lhxb2 P1 P11 P12 P4
HJ HIV-1hxb2  pRSV-jTat P3 P13 P14 P2

pJDVLTR-luc pBIVLTR-luc pHIV-1LTR
-luc pRSV-jTat BIV127 HIV-1hxb2 Hela

pCI-T1 pcDNA3-CDK9 Dr.
Price DMEM Tris SDS
Lipofectamine GIBCO/BRL

DNA QIAquick Gel Extraction Kit
(QIAGEN)
1.2
PRSV-jTat BIV127 HIV-1hxb2
94°C  3min 94°C 30s 54~59°C 30s 72°C
30s 30 72°C 10min  PCR [
tat 1

1
Table.1 List of primers

Names Primer Sequence

P1 5’- GGCCTCGAGATTCAGATATGCCTGG-3'

P2 5’- GCTCGAATTCAACGATCTAGTG-3'

P3 5’- GAGAGCTCGAGATGGAGCCAGTAGA-3'

P4 5’- GCGTTACATGAATTCCTTACTGC -3'

P5 5’- TAGCTCGAGGCAATATGCCCGGAC-3'

P6 5’- CCAAGGGTGGAATTCACCGTTATTG-3'

P7 5-TTCTTCCTTCTTCCTCCATAGTTGA-3'

P8 5’- AGGAATCAACTATGGAGGAAGAAGG-3'

P9 5’- CCGCGCCGTCTAGGTCCTGAATCATGTCTGATGCC-3'

P10 5’- ATCAGACATGATTCAGGACCTAGAC-3'

P11 5’- GTCTCCGCTTCTTCCTATCATGTCTGATGC-3'
P12 5’- AGGCATCAGACATGATAGGAAGAAG-3'

P13 5- CTTTTCTTCCTTCTTCCGCCATAGGAGA-3'

P14 5’- AGGCATCTCCTATGGCGGAAGAAG-3'

P15 5’- AAGGCTTTTGTTATGAAGCATAACTGGCAATG-3'
P16 5’- GGCATTGCCAGTTATGCTTCATAACAAAAGCCTTA-3'
P17 5’- CTCCGCTTCTTCCTGCCTTTCTTCCTTCTTCC-3'
P18 5’- GGAAGAAGGAAGAAAGGCAGGAAGAAG-3'

Underline indicated cutting sites for enzymes, boldfaced letters indicated
overlapping bases

13
PCR PcDNA3.1(-)

Xhol  EcoRlI

HIV-1hxb2 P1 P15 P16 P4
HIV-1hxb2 P1 P17 P18 P4

JH38 pRSV-jTat
J69H pRSV-jTat

14
10% DMEM 37 5%CO,
Hela
GIBCO/BRL
3 72h
Luc Luc 3-gal
<15%
Luc 4s
15
DNAMAN
2
2.1
PRSV4jTat BIV127  HIV-1hxb2
hTat jTat  bTat
PCR[15,16]
1
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Fig.1 Schematic representation of fusion proteins
Activation domains lie at the left side of chimeric site, binding domains lie
at the right side of chimeric site.
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2.2 HIV-1LTR JH hTat JDV LTR 4
JDV HIV-1 BIV Tat HIV-1 jTat  bTat BIV LTR
LTR JH HJ BJ JB jTat bTat
jTat hTat bTat
pHIV-1LTR-luc Hela 100- LA
2 2 807
. HIV-1 LTR 3
250 198.2 g 607
2 500 ] 182.7 2 0
2 200 5 40
= £ 204
s 04
£ Control HI JH BJ JB  jTat hTat bTat
3 Tat JDVLTR

Control HI'  JH BI IB

jTat hTat bTat

2 Tat HIV-1LTR
Fig.2 Activation of different fusion proteins on HIV-1 LTR
Hela cells were cotransfected with 0.05pg of pHIV-1 LTR-luc and 0.25}.g of
different Tat fusion protein prokaryotic expression plasmids, pcDNA3.1(-) was
taken as negative control. The total amount of DNA used for each experiment
was kept constant by adjusting with pcDNA3.1(-) plasmid DNA.

2 jTat  hTat HIV-1 LTR
jTat hTat HJ BJ
HIV-1LTR HJ BJ
jTat hTat JB HIV-1LTR
bTat jTat
HIV-1 LTR
hTat hTat RNA
jTat JH HIV-1 LTR
2.3 JDV LTR
JH HJ BJ JB jTat hTat
bTat pJDV- LTR-luc
Hela 3
3 HJ BJ JB jTat bTat
JDV LTR H) BJ jTat
JB  DbTat JH hTat JDV
LTR jTat  bTat
JDV LTR jTat
bTat
2.4 BIVLTR
JH HJ BJ JB jTat hTat
bTat pBIV-LTR-luc
Hela 4
HJ BJ JB jTat DbTat BIVLTR
HJ BJ jTat JB  DbTat

Fig.3 Activation of different fusion proteins on JDV LTR
Hela cells were cotransfected with 0.05Mg of pJDV LTR-luc and 0.25Mg of
different Tat fusion protein prokaryotic expression plasmids, pcDNA3.1(-)
was taken as negative control. The total amount of DNA used for each

experiment was kept constant by adjusting with pcDNA3.1(-) plasmid
DNA.
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Fig.4 Activation of different fusion proteins on BIV LTR
Hela cells were cotransfected with 0.05Mg of pBIV LTR-luc and 0.25Mg
of different Tat fusion protein prokaryotic expression plasmids,
pcDNA3.1(-) was taken as negative control. The total amount of DNA

used for each experiment was kept constant by adjusting with pcDNA3.1(-)
plasmid DNA.
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Control HI J69H Jh38 jTat hTat

5 HIV-1LTR
Fig.5 Activation of JH fusion protein with enlarged binding

domain on HIV-1 LTR
Hela cells were cotransfected with 0.05Mg of pHIV-1 LTR-luc and 0.25Mg
of Jtat, Htat, JH, J69H and JH38 fusion protein prokaryotic expression
plasmids, pcDNA3.1(-) was taken as negative control. The total amount of
DNA used for each experiment was kept constant by adjusting with
pcDNA3.1(-) plasmid DNA.
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Fig.6 Effects of T1 and CDK9 on JH, J69H, JH38 activation
Hela cells were cotransfected with 0.05Mg of pHIV-1 LTR-luc, 0.25Mg JH,
J69H or JH38 and 0.5ug T1 or CDK9 prokaryotic expression plasmids,
pcDNA3.1(-) was taken as negative control. The total amount of DNA used
for each experiment was kept constant by adjusting with pcDNA3.1(-)
plasmid DNA.
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cyclin T1 7 JH
cyclin T1 hTat
TAR
Chimeric site
Core domain Basic domain  C terminal domain
HIV-1 Tat H SYG i RKKRRQRRE  AHQNSQTHQASLSKQ
JDV Tat SLQNGEE|RHD i GRRKKRGTRE GKGRKIHYAREITESGGQRAPNCA
BIV Tat 2L QUNEEIINYG SGPRRRGTlYy GKGRRIRRTASGGDQRREADSQRSFTNMDQ
6 hTatjTat bTat

Fig.6 Comparison of amino acids sequence near chimeric site of hTat, jTat and bTat
Black indicating the same amino acid of three proteins, grey indicating the same amino acid of two proteins. Chimeric site is between core domain and basic
domain.
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Fig.7 Possible model for defective activate ability of JH fusion protein

(A) Model of hTat-cyclin T1 complex binding HIV-1 TAR 8. (B) Possible model for defective activate ability of JH. Conformation of JH-cyclin T1
complex doesn’t support the binding of cyclin T1 and central loop of TAR RNA, this structure finally results in defective binding of JH-cyclin T1 complex
with TAR and the pause of transcription elongation.

Dr. Price pCI-T1  pcDNA3-CDK9
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