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INHIBITION OF HIV-1 INTEGRATION BY MONO- & BI-FUNCTIONALIZED 

TRIPLE HELIX FORMING OLIGONUCLEOTIDES 

Priscille Brodin’, Marina Gottikh’, Christian Auclair’ & Jean-Frangois Mouscadet” 

CNRS-UMR 1772, Institut Gustave Roussy, 39 me C. Desmoulins, 94805 Villejuif 1 

cedex, France 

Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State 

University, 1 17899 Moscow, Russia. 

ABSTRACT : HIV-I DNA integration is carried out by integrase, a viral protein which 

binds to specific sequences located on both extremities of the HIV-1 DNA LTR. 

Inhibition of integration was observed with submicromolar concentrations of mono- or bi- 

hnctionalized 1 1 -mer oligonucleotide-intercalators, which were designed to form an 

alternate strand triple helix with the U5 LTR end containing two adjacent purine tracts on 

opposite strands 5’-GGAAAATCTCT-3’/3 ’-CCTTTTAGAGA-5’. 

Integration of an HIV-1 DNA copy into the genome of a newly infected cell is an 

essential step in the replicative life cycle of the virus. Integration is carried out by the 

integrase, a viral protein which directs two distinct reactions: 3’-processing of the proviral 

DNA removing a dinucleotide GT at each 3’ end and strand-transfer which results in the 

joining of each processed 3’-end to 5’-phosphates in the target DNA. Those two reactions 

can be modeled in vitro, by using purified recombinant integrase’. 

The integrase-binding site located on the HIV-1 U5 LTR end contains two adjacent 

purine tracts on opposite strands 5’-GGAAAATCTCT-3’/3’-CCTTTTAGAGA-5’, in 
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5'-Acr-GGTITTAGAGA-Acr-3' 0.5 1 
5'-OPC-GGAAAACAGAGA-OPC-3 ' 1 0.5 

parallel orientations. A single strand oligonucleotide 5'-GGTTTTTGTGT-3' linked with 

the intercalator oxazolopyridocarbazole (OPC) forms a stable triplex with the target DNA 

and inhibits the two integrase mediated-reactions'. 

In order to optimize the inhibition efficiency, different third strand oligonucleotide 

sequences and intercalator structures were synthesized3. Oligonucleotide-acridine 

conjugates inhibitory effect on integrase 3'-processing activity is displayed on TABLE 1. 

Oligonucleotides alone do not have any effect on integrase 3' -processing activity. 

Functionalization at 5' end is more effective than at 3'. Finally, bihnctionalization leads 

to the best inhibition (It250 z 0.5 pM). Bi-functionalized (GT)-oligonucleotide-OPC gives 

dynamically stable triple 

TABLE 1. Acr: acridine, OPC: oxazolopyridocarbazole. 

Compound IC50 (pM) 
Processing Integration 

5'-GG"TGTGT-3 ' >5 >5 
5 ' - A c r - G G m G T G T - 3  ' 1 nd 
5 '-GG"TGTGT-Acr-3 ' 2.5 nd 
,5'-OPC-GG"TTGTGT-OPC-3' 0.5 0.5 

rise to the same inhibition of 

3'-processing activity and a 

stronger inhibition of strand 

transfer. The branched 

oligonucleotide OPC-5'- 

GGAAAAC*AGAGA-5'-OPC 

which can form a thermo- 
5 

5'-GGTTTTAGAGA-3' >5 
5'-GGTTTTAGAGA-Acr-3 ' >5 
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