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nd/or the emergence of drug resistant virus. The identification
f HIV-1 inhibitors directed against new targets in the HIV-1
eplication cycle represents one approach to address the issue
f drug resistance. As part of an effort to search for inhibitors
argeting new mechanisms, a high throughput antiviral screen
as developed and reduced to practice on an industrial scale.
Methods: A high throughput antiviral screen was developed

sing the HIV-1 NL4-3 strain, MT-2 T-cells, and HeLa CD4
TR/beta-Gal indicator cells.

Results: In this study, we describe an HIV-1 full replication
ssay (HIV-1 Rep) that incorporates all of the targets required
or replication in T-cell lines. In the HIV-1 Rep assay, virus
eplication in infected T-cell lines is monitored using HeLa
ndictor cells that are co-cultured with the infected T-cell lines.

e demonstrate the HIV-1 Rep assay is sensitive to known HIV-
inhibitors of different classes targeting both early and late steps

n the viral replication cycle. In addition, we show that HIV-1
irions containing a non-functional Vif gene exhibit a 79–93%
eduction in replication signal in the HIV-1 Rep assay. These
ata strongly suggest that the HIV-1 Rep assay may be used
o screen for novel HIV-1 inhibitors, including inhibitors tar-
eting Vif. To demonstrate the utility of the HIV-1 Rep assay,
e show that assay exhibits characteristics (e.g., a favorable Z′
alue) compatible with high throughput screening in a 384-well
ormat and employ the assay in a high throughput screen of >2
illion compounds.
Conclusions: The HIV Rep assay represents a simple antivi-

al screening method with the potential to identify novel target
nhibitors that was executed on an industrial scale (>2 million
ompounds).

oi:10.1016/j.antiviral.2007.01.099
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C-SIGN is Not Required for HIV-1 Transmission to CD4+
Lymphocytes

mma Clotet-Codina∗, Berta Bosch, Ruth Peña, Bonaventura
lotet, Margarita Bofill, José A. Esté

Retrovirology Laboratory irsiCaixa, Hospital Universitari Ger-
ans Trias i Pujol, Universitat Autònoma de Barcelona, 08916
adalona, Spain

endritic cells (DCs) capture HIV-1 particles and promote effi-
ient viral transfer and replication in CD4+ T lymphocytes. Cell
o cell HIV-1 transfer from HIV-1 chronically infected T cells
o primary CD4+ T lymphocytes occurs through a mechanism
hat depends on SUgp120-CD4 interaction. However, the mech-
nism of virus transfer by DCs and the exact role of the dendritic
ell-specific ICAM-grabbing non-integrin (DC-SIGN) remains
nclear.

In our study immature monocyte derived dendritic cells were
sed to assess the role of DC-SIGN in the capture of HIV-1 and

ts transfer to CD4+ T lymphocytes.

Two-hour cultures of DCs with HIV-1BaL induced the cap-
ure of virus as measured by ELISA. This process was inhibited
y an anti-DCSIGN mAb or mannan confirming the apparent

i

t
t
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ole of DC-SIGN in HIV-1 capture. Coculture of these HIV-
BaL loaded DCs with primary CD4+ T lymphocytes induced
irus transfer and replication in the target cells, that could be
revented by the anti-gp120 mAb IgGb12, the fusion inhibitor
34 or the RT inhibitor AZT. Virus transfer was only prevented
y anti-DCSIGN mAb or mannan if they were present during
irus capture by DC. Virus replication in DC cultures was appar-
nt after 9 days post-infection and could be blocked by C34
nd AZT (>90% inhibition) and partially blocked by the anti-
CSIGN mAb (68 ± 20%) or mannan (72 ± 10%) suggesting
role of DC-SIGN in HIV entry to dendritic cells. However,

ocultures of HIV-1BaL productively infected DCs with CD4+
lymphocytes showed the ability of DCs to transfer p24 antigen

o the target cells, process that only could be blocked by IgGb12
Ab, but not by the anti-DCSIGN mAb or mannan.
In conclusion, our results suggest that DC-SIGN is not an

bsolute requirement for viral capture by DCs or their produc-
ive infection. Once infected, DC-SIGN appears to be irrelevant
o the process of HIV-1 transfer to uninfected CD4+ T lympho-
ytes.

oi:10.1016/j.antiviral.2007.01.100

3

he Virtues of Unique Ribonucleotide Reductase Inhibitors
idox and Trimidox for Retrovirus Therapy

oward Elford 1,∗, Ron Lee 2, Jadwiga Turchan 3, Vincent
allicchio 4, Michael Ussery 5, John Hiscott 2, Avindra Nath 3

Molecules for Health, Inc., USA; 2 McGill University, Canada;
Johns Hopkins University, USA; 4 Clemson University, USA;
NIAID, National Institutes of Health, USA

ibonucleotide reductase inhibition (RRI) as a strategy to impair
IV replication functions by depleting the dNTP pools required

or proviral DNA synthesis and potentiates NRTIs by lowering
he competing natural dNTP pools. This strategy gained credi-
ility by the success of hydroxyurea (HU) to enhance the NRTI
dI in clinical trials. HU in HIV therapy has not shown sin-
le agent activity. The RRIs Didox and Trimidox have shown
ore anti-retroviral activity than HU when used alone or with

dI or the NRTIs abacavir and tenofovir in murine models.
e describe here two additional therapeutic attributes of the

nique RRIs, Didox and Trimidox, that can contribute to HIV
reatment.

Firstly, Didox and Trimidox have the capacity to downregu-
ate NF-kB activation. Since the NF-kB transcription complex
lays a crucial role in the intracellular efficiency of gene
xpression and replication of HIV, it is thought that impairing
F-kB activation should impede HIV infection. When Jurkat,

urkat-Tat or Jurkat T cells transfected with HIV LTR were
xposed to TNF�, NF-kB regulation was significantly down-
egulated. The data also indicate that IkB� phosphorylation was

mpaired.

Secondly, oxidative stress has been implicated in HIV demen-
ia. Since Didox and Trimidox are potent free radical scavengers,
hey were examined for their efficacy in protecting cultured fetal

dx.doi.org/10.1016/j.antiviral.2007.01.099
dx.doi.org/10.1016/j.antiviral.2007.01.100
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HIV resistance to CCR5 antagonists in cell culture has been
observed in the absence of coreceptor switch, but it is unclear
66 Program and Abstracts / Anti

eurons against toxic substances in CSF from human infected
atients with moderate to severe dementia. Mitochondrial poten-
ial was used to assess neuronal functionality. Didox nearly
revented the toxic CSF effect from moderate-severe demen-
ia HIV patients on the mitochondrial potential of cultured fetal
eurons.

These results demonstrate that this series of RRIs, particu-
arly Didox, have multi-faceted actions that can be beneficial to
IV patients. They can impair HIV replication through inhibit-

ng proviral DNA synthesis and potentiate NRTIs. Additionally,
hese RRIs can inhibit NF-kB activation. Lastly, they have the
otential to impede the development of HIV dementia.

oi:10.1016/j.antiviral.2007.01.101
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uman Immunodeficiency Virus Type 1 Does Not Escape
rom Novel Single-Stranded Dnazyme Expression-Mediated
nhibition

asaak Hyafune 1,∗, Yuka Mouri 1, Naoko Miyano-
urosaki 1,2, Kahoko Hashimoto 1, Hiroshi Takaku 1,2

Department of Life and Environmental Sciences, Japan; 2 High
echnology Research Center, Chiba Institute of Technology,
sudanuma, Narshino, Chiba 275-0016, Japan

ecently, several groups reported that the antiviral activity of
hRNA targeting the HIV-1 gene is abolished due to the emer-
ence of viral quasispecies harboring a point mutation in the
hRNA target region. This finding is particularly relevant for
iruses that exhibit significant genetic variation due to error-
rone replication machinery, and the risk might be more severe
or RNA viruses and retroviruses than for DNA viruses. On
he other hand, ribozyme technologies are also major tools for
nactivating genes in gene therapy. One model, termed deoxyri-
ozyme (Dz), is especially useful because it can bind and cleave
ny single-stranded RNA at purine/pyrimidine junctions. The
NAzyme is similar to hammerhead ribozymes, at least in

erms of its secondary structure, with two binding arms and
catalytic loop that captures the indispensable catalytic metal

ons. We designed a vector to produce single-stranded DNA.
uman inmmunodeficiency virus type 1 (HIV-1) reverse tran-

cription was used to construct a DNAzyme expression vector
gainst the HIV-1 env V3 loop (Kusunoki et al., 2003). Initi-
tion of HIV-1 reverse transcription requires the formation of
complex containing the viral RNA, tRNALys-3, and reverse

ranscriptase. The expression vector contains the HIV-1 primer
inding site and tRNALys-3 at the 3′ end of its RNA transcript,
hus enabling the synthesis of a single-stranded DNA by HIV-1
everse transcriptase. We demonstrated that the lentiviral vector-
ediated DNAzyme expression suppressed HIV-1 replication

n SupT1 cells. Furthermore, HIV-1 did not escape from novel
ingle-stranded DNAzyme expression-mediated inhibition. This

entiviral vector-mediated DNAzyme anti-genes are promising
ools for HIV-1 gene therapy for the treatment of HIV/AIDS.

w
w
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eference

usunoki, A., Miyano-Kurosaki, N., Takaku, H., 2003.
Biochem. Biophys. Res. Commun. 301, 535–539.

oi:10.1016/j.antiviral.2007.01.102
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haracterization of a New Class of Polycyclic RSV
nhibitors

ngela Luttick 1,∗, Bo Lin 1, Craig Morton 1, Simon Tucker 1,
ilas Bond 1, Alistair Draffan 1, John Lambert 1, Chin-Yu
im 1, Jeff Mitchell 1, Vanessa Sanford 1, Mike McCarthy 2,
oAnn Suzich 2, Nita Patel 2, Bettina Richter 2

Biota Holdings Limited, Australia; 2 MedImmune Inc., USA

espiratory syncytial virus (RSV) is the most common cause
f bronchiolitis and pneumonia in children under one year of
ge and is a leading cause of severe lower respiratory infections
n infants and young children. Prophylactic antibodies such as
ynagis® (palivizumab) effectively reduce the incidence and
everity of RSV disease in high-risk pediatric populations but the
nly antiviral treatment available for patients with RSV disease
s ribavirin, a nucleoside analog with suboptimal clinical efficacy
nd safety profile.

RSV enters cells in the lung using a fusion glycopro-
ein (RSV-F), found on the virus’s outer envelope. Biota has
eveloped small-molecule, orally available, synthetic drugs that
pecifically target RSV-F, preventing it from functioning and
herefore stopping RSV infection from spreading.

We will present in vitro cellular data evaluating the antiviral
ctivity and cytotoxicity of this potent class of RSV inhibitors.
echanism of action will be reported including functional

ssays and genotypic and phenotypic analysis of resistant
utants. Cross-resistance data with known fusion inhibitors and
odelling studies to establish the proposed binding site will be

resented. The compounds display promising oral bioavailabil-
ty and efficacy in rodent models of RSV infection.

oi:10.1016/j.antiviral.2007.01.103
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IV Coreceptor Switch Induced by Antagonism to CCR5

emma Moncunill∗, Mercedes Armand-Ugón, Bonaventura
lotet, José A. Esté

Retrovirology Laboratory irsiCaixa, Hospital Universitari Ger-
ans Trias i Pujol, Universitat Autònoma de Barcelona, 08916
adalona, Spain
hether inhibition of HIV-1 replication with a CCR5 antagonist
ill lead to an increased rate of emergence of CXCR4 variants.

dx.doi.org/10.1016/j.antiviral.2007.01.101
dx.doi.org/10.1016/j.antiviral.2007.01.102
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