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Novel small-molecule compounds
which inhibit strand transfer
activity of HIV-1 integrase

H Yan', T Chiba', Y Kitamura®, M Nishizawa',
M Fujino’, N Yamamoto' and W Sugiura’

t AIDS Research Center, NIID, Tokyo, Japan; and 2 Division of
Infectious Diseases, Institute of Medical Science, University of
Tokyo, Japan

OBJECTIVE: Integration of the proviral DNA into the
host genome is essential event in the human
immunodeficiency virus type 1 (HIV-1) replication life
cycle. Therefore, integrase {IN}), which plays crucial
role in this integration event, has been the attractive
target of anti-HIV drugs. Up to now, a number of
inhibitory compounds have been reported, yet none
has been successful in clinical treatment usage. In this
study we attempted to find new IN inhibitory com-
pounds, and screened a small molecule-compound
library.

METHODS: In-house strand-transfer assay was con-
structed to screen IN inhibitory compounds. In brief,
biotinylated 31 bp donor DNA was mixed with recom-
binant IN, followed by incubation with digoxigenin
(DIG}, labelled 29 bp target DNA and the test com-
pound. After 1 h incubation at 37°C, integrated prod-
uct was captured by streptavidin-coated 96 well plate,
and quantified by alkaline phosphatase-conjugated
anti-DIG antibody and CSPD chemiluminescence
detection system. Lineweaver-Burk plot analyses and
intercalation assays were performed to clarify the
mechanism of inhibitions. To evaluvate i vitro virus
replication suppressions, single replication assays using
HeLa/CD4/LTR-EGFP cell line were performed.

RESULTS: We tested 12000 small-molecule com-
pounds and discovered one compound, carbazole deriv-
ative, with potent strand-transfer inhibitory activity. To
analyse structural determinants of the strand transfer
inhibitory activity, we chemically synthesized 15 deriv-
atives with different side chains on the carbazole struc-
tural backbone. Among these 15 compounds, eight
derivatives have shown potent strand-transfer inhibi-
tions. IC_ s of these eight compounds ranged from 0.78
to 5.3 pM. The result of Lineweaver-Burk plot analyses
indicated the carbazole derivatives as competitive
inhibitor of strand transfer. No intercalation activities
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were observed. In HeLa/CD4/LTR-EGFP cell culture
assay, IC_ s of the eight compounds ranged from 0.49
to 1.92 pM. However, these eight derivatives demon-
strated cytotoxicity (CC,,;=1.97 to 5.04 pM) in this
HeLa cell cubture. '

CONCLUSION: We have successfully found novel
small-molecule IN inhibitory compounds carbazole
derivatives. Though their strong cytotoxicity may fmit
carbazole derivatives to be used in clinical at this
moment, it can be the lead compound for developing
novel IN inhibitors. In addition, analysing IN inhibirory
mechanisms of carbazole may give more detailed
information of HIV-1 IN structure and function.
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Changes in prevalence and patterns
of drug resistant mutations in
Japan — summary of nationwide
HIV-1 drug resistance surveillance
study (1996 to 2003) in Japan

W Sugiura', M Matsuda', T Chiba',

J Kakizawa', M Nishizawa', H Miura',

M Hamatake', T Ueda', M Fujino', K Yamada’®
and N Yamamoto'

1 AIDS Research Center, National Institute of Infectious.Diseases,
Tokyo, Japan; and 2 Japanese Foundation fo; AIDS Prevention,
Tokyo, Japan

BACKGROUND AND OBJECTIVE: Antiretroviral
treatment situation in Japan has been similar to other
Western countries, zidovudine became available in
1387 and HAART was introduced in 1997. As has
been widely reported, HAART has improved the prog-
nosis of HIV/AIDS sigrificantly. However, treatment
failure due to antiretroviral drug resistance is a critical
issue that must be overcome. We started HIV drug
resistance genotyping in 1996 to support the treat-
ment, and also to understand prevalence and patterns
of HIV drug resistance. Here we present a summary of
our 7-year surveillance study of HIV drug resistance in

Japan,

METHODS: HIV/AIDS patient blood samples sent to
our laboratory from November 1996 1o December
2003 were analysed. Drug resistance genotyping was
performed using in-house protocol. Briefly, HIV-1
RNA was extracted from patient serum, and protease
and reverse transcriptase fragments were amplified and
sequenced. Drug resistance mutations were defined
according to IAS-USA drug resistance mutation list.

RESULTS: During the study period, 5561 samples
from 1156 HIV/AIDS patients were collected and
analysed. The prevalence of NRTT resistance was 45%
in the beginning of our study, and remained at
40-45% for throughout the study period. [n contrast,
the prevalence of PI resistance increased dramatically,
There was no resistance case in 1996, but it increased
up to 35% in 2000. Subsequently, PI resistance fre-
quency decreased in 2001 to 2002, and reciprocally
the prevalence of NNRTI increased from 5% in 2000
to 15% in 2002. The data appears to reflect the avail-
ability and trends of antiretroviral treatment in fapan.

XIIl International HIV Drug Resistance Workshop: Basic Principles and Clinical Implications
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Pl was approved in 1997, prescriptions increased
thereafter, and the increase in PI resistance matched
this progression. Subsequent changes in the prevalence
of PI resistance and NNRTI resistance cotncided with
the availability of efavirenz, which was approved in
2000 and experienced increased use as a replacement
for PIs in HAART.

CONCLUSION: Qur data demonstrates significant
increase of HIV drug resistance in these 7 years.
Further continuation of the surveillance is necessary |
not onty to understand epidemiological status, but also
to find effective strategy to avercome the HIV drug
resistance issue.
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