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Photoaffkity labeling of HIV reverse transcriptase: 
Synthesis and utilization of 2’,3’-dideoxy uridylate 
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In order to investigate the recognition of substrates 
with HIV reverse tranwiptase and other DNA polymerase 
molecules, synthesis and characterization of a photoaffinity 
labeling reagent for these enzymes, 2’,3’-dideoxy-E- 
5-[4-[3-(trifluoromethyl)-3H-diazirin-3-y~]styryl]UTP 
(TDSddUTP), was undertaken. 

In the presence of 0.025 mM Mg2’ ion, photoaffinity 
labeling experiment showed that TDSddUTP could 
preferentially bind to the d’ITP binding site in 66-kDa 
subunit of the p66/p51 heterodimeric enzyme under 
irradiation by near-ultraviolet light (365 nm). On the other 
hand, in the presence of 4 mM Mg2’ or 0.05 mM Mn*‘, 

TDSddUTP was incorporated into the 3’-end of the primer 
strand by reverse transcriptase, and then the generated photo- 
reactive primer was able to bind to the 66.kDa subunit of 
HIV-1 reverse transcriptase by photo-irradiation. Thus, it 
was demonstrated that TDSddUTP should be an useful 
tool for studying of the substrates binding site of HIV-1 
reverse transcriptase. 
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T-20 (pentafuside. DP-178). a 36-mer synthetic peptide de- 
rived from the HIV-l gp41 transmembrane protein, IS a selective and 
potent inhibitor of HIV-1 fusion (IC ro=l nglml) and infection in vitro 
Pharmacokinebc studies in rodents revealed a surprisingly long half- 
llle in circulation (t,=2 4 hr), with sustained levels above the IC 5. for at 
least 6 hr Therefore, we tested the ability of T-20 to innibid HIV-1 rep 
kcabon m vwo m the HuPBMC-SCID mouse model of HIV-1 infection 
Female SCID mice (5-7 wk old) recewed 5X10’ adult human PBMC 
I P Two weeks after reconstitution, mice were Infected I P. on day 0 
wdh 10” TCID, HIV-1 9320 (passed in PBMC. AZT-sensitive isolate 
A018, D Rlchman) Treatment with T-20 was I P.. bid. for total daily 
doses of 2. 20, or 200 mglkg, beginning on day -1. The extent of in- 
fection m blood cells, splenocyles. lymph nodes (LN), and pertioneal 
cells (PC) was assayed by quantitative coculture with human PBMC 
blasts 1 wk later Infectious HIV-1 was recovered from - of the 
tissues from the animals treated wtth the 200 mglkglday dose. Fur- 
thermore, the two lower doses of T-20 reduced the recovery of HIV-1 
from cells m PC. LN. and blood. but not from spleen Additionally, 
wral load was auantltated bv the NASBA assav. and the results were 
generally con&tent wth those of cocultures. However. low levels of 
HIV-l RNA were detected m the plasma and cells of some, but not 
all, animals treated with the high dose of T-20. Antiviral effects also 
correlated with the protection of human CD4 lymphocytes (assayed 
by flow cytometry) from the cytotoxlc effects of HIV infection, with a 
dose-deoendent restoration of the CD4lCD8 ratio bv T-20. These 
results support the potential therapeutic efficacy of T-20 and this 
novel class of antiviral agents 
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The unique aspartic protease of HIV-I, responsible for particle 
maturation and infectivity belongs currently to the most appealing 
targets for antiviral therapy against HIV. The enzyme of a well 
characterized ~oviral clone, pNL4.3, was adapted to the @weral HIV-l 
sequence consensus. Based on this ‘wild type’ we generated a PCR- and 
M13-based cloning cassette for the introduction of complex point 
mutations into the protease gene. The changes resemble those patterns, 
reported to be critically involved in the emergence of viral resistance 
against clinically relevant protease inhibitors. A comparison of the most 
frequent variants reported by Roche, Merck, Vertex and with CGP 
61755 revealed a dramatic impact of certain mutations on the speed of 
replication, on viral protein processing, and on particle infectivity. 
Evaluation of he last parameter is far from trivial, since a decrease of 
virion-associated RT activity and of infectivity complicates the accurate 
quantification of viral gene activity and particle release: therefore 
complementing, cell based methodologies were employed. A persistent 
clinical benefit despite the emergence of ‘protease resistant’ variants has 
been recently observed in viva. By the use of complex but defined point 
mutants of a known, infectious HIV-l clone may we hope to be able to 
correlate certain in vitro characteristics of the mutated protease with the 
clinical activity profile of specific protease inhibitors. Moreover, 
molecularly defined mutants are currently being used lo find and 
characterize viral resistance classes and, as a consequence, fo identify 
therapeutically beneficial combinations of HIV protease inhibitors. 
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