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IntraceUular Inm'am~tion agah-~t HIV:I by Poly-TAR RNA Elements 
J . L i s z i e w i c z ,  P .L us s o ,  R . G a l l o  and  M . R e i t z  
[ai:oratoryofTumor Cell Biolog~ National Canoarlnstitute, Bethesda, MD. ~ USA 

TheHIV-1 tat prol~in actival~ HIV-1 gme ext:ression primarilyat Wansaiptional level and is 
essential for vires production. In addition, tat exhitits tiological effeds whida may~nlribat~ lo the 
pathco~esisof HIV infection; fla~gore inl~renae with ~t function is therapeufiaflly desiraHe. 
Our ~ d a  ~ is to devdop prolL~live glmes for intramllular immunization. The approach we 
have l:een u ~ g l o  s u ~  HIV4 glme extxe~on is lxtsed on ~ntrolled overexpression of 
mulfimefized TAR RNA to .seclues~er one or more compon~t involved in the tat response. 
Sinc~ tat has no 0dlular analog;amoditiedHIV-LTR w ~  used as an indudtte promoter to drive 
the inhitil~ryg~e product of viral expression. Cotransfecfion of an LTR mnlrolled poly-TAR 
plasrn id with LTR-tat and LTRCA'F plamaids inhitits the level of lhe reporl~ gene activity (CAT) 

much as 97%. The downrff~ation of HW-I gene expression o ~ e d  is dep~dent on the 
quart fityoftranffea~poly-TAR as ~v.ll as lhe number oflandma TAR K:,Wats ~ per unit 
transcrilYa Similar mnstructs lad6ngeither LTR upstream sequ(~o~s or TAR secluen~e have no 
si~TfifiGant effect, sugg~dngthat themmg_~iliveeffectismedial~tat the RNA levd. To ensure the 
h igh effiden cygane transf~ into the ~ cr, ll% LTR-50FAR was inserted in to the 3' LTR of the DC 
(~buHe mpy) retroviral vector (~t  from E Gill:xm) and Ihe resultant plasmid (DC-LTRRJrAR) was 
~nvertedinto file mnestx)nding virus u . ~ g  a murine amphotropic packaging lin~ T cp..ll lines 
d~roniczflly infeoed with HIV-1 w ~ e  superinfected with retrovirus containing DC-L'IR..q3rAR or 
with relroviral veclor alone as mnlrol. A t ~  G418 sdection, HIVq expression was anal~7_~ 
Uninfected T 0all-lines were also infeded with retovirus containing both construds and sdeck~ 
for CA1& Preliminaryresullsindical~d~gnificantinhitifion of HIV-1 production. 
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HIV infection is associated with qualitative and functional 
deficiencies. Previously we reported that in vitro infection of CD4 
~ositive cells with HIV was associated with sustained elevation of cAMP and 
cGMP. In this report the role of cAMP on HIV replication in MT-4 cells was 
investigated. MT-4 cells were infected with HIV (strain 3b), in the 
presence or absence of agents that increase intracellular levels of cAMP, 
through different mechanisms. At selected tmmes post infection, HIV 
replication was measured by reverse transcriptase activity or HIV P24 Ag in 
culture supernatants. Forskolin (FK, an activator of adenylate cyclase 1- 
100 uM), Isobutylmethylxanthene (IBMX, a phosphodiesterase inhibitor, thus 
indirectly increasing intracellular levels of cAMP, 30-100 uM) and dibuteryl 
(db) cAMP (0.I-I0 uM) enhanced HIV replication, in a dose dependent manner. 
FK, IBM)< and db cAMP enhanced HIV replication by 2 to 10 fold, 4 to 7 fold, 
and 2 to 6 fold respectively. Intracellular levels of cAMP were measured 
simultaneously by radiolr~unoassay and were also enhanced. Since cAMP 
exerts its catalytic effects through activation of protein kinase (PK) A, 
the effect of H-8 (a specific inhibitor of the cAMP dependent PK A) on HIV 
replication was simultaneously examined. H8 at doses of 0.i to i0 um 

mhibited HIV replication by 25 to 99.9%. Moreover H8 inhibited HIV 
replication in peripheral blood mononuclear cells by more than 90%. In 
conclusion HIV replication appears to be a cAMP dependent event, and that PK 
A could possibly be a target for development of anti-HIV therapies. 
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