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for antiviral activity in both HIV-1 and HCV suggest that the
entry mechanisms of HIV-1 and HCV are similar.
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ive inhibition at concentrations of 0.1 nM. Experiments varying
eatures of the shRNA design showed that, for 25 bp shRNAs,
either the size of the loop (4–10 nt) nor the sequence or pairing
tatus of the ends affects activity, whereas in the case of 19-bp
hRNAs, larger loops and the presence of a 3′-UU overhang
ncrease efficacy. A comparison of shRNAs and siRNAs target-
ng the same sequence revealed that shRNAs were of comparable
r greater potency than the corresponding siRNAs. Anti-HCV
ctivity was confirmed with HCV subgenomic replicons in a
uman hepatocyte line. The results indicate that shRNAs, which
an be prepared by either transcription or chemical synthesis,
ay be effective agents for the control of HCV.

TransDerm, Inc., Santa Cruz, CA, USA.
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ynthesis and Anti-HBV Activity of 7-Deaza-Neplanocin A
nalogs

yo-Joong Kim 1,∗, Ashoke Sharon 1, B.E. Korba 2, Chung K.
hu 1

The University of Georgia College of Pharmacy, Athens, GA
0602, USA; 2 Georgetown University School of Medicine,
ockville, MD 20850, USA

our anti-HBV nucleosides (Lamivudine, Adefovir dipivoxil,
ntecavir and Telbivudine) have been approved by the US FDA

or the treatment of chronic HBV infection. In addition to these
rugs, several other nucleosides such as Clevudine (L-FMAU),
altorcitabine (LdC) and Tenofovir are currently under various
tages of clinical evaluation. However, a significant number of
atients develop drug resistance during the long-term use of
hese agents. Thus, there is a critical need to continue discovering
nd developing safe and effective novel anti-HBV agents to cope
ith the drawbacks of the current agents.
As part of our antiviral drug discovery program, it was of

nterest to synthesize less toxic neplanocin A analogs as potential
nti-HBV agents. For the synthesis of the analogs, we utilized
key cyclopentenyl carbocyclic intermediate, which was pre-

iously developed in our laboratory. From the synthesis, we
repared 10 7-deaza-neplanocin analogs.

Among the 7-deaza naplanocin A analogs, two analogs exhib-
ted significant anti-HBV activity with EC50 values of 0.43 and
.32 �M, respectively based on extracellular HBV virions with
egligible cytotoxicity (CC50 > 300 �M). In addition, these ana-
ogues also showed significant anti-HBV activity against variety
f clinically relevant Lamivudine-resistant mutants.
Acknowledgement: Supported by NIH AI056540 and NO1-
I-30046.
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Novel Class of Amphipathic DNA Polymers Inhibits Hep-
titis C Virus Infection by Blocking Viral Entry

akuya Matsumura 1,∗, Takanobu Kato 1, Zonghi Hu 1, Jean-
arc Juteau 2, Andrew Vaillant 2, Jake Liang 1

Liver Diseases Branch, NIDDK, NIH, Bethesda, MD, USA;
REPLICor Inc. Laval, Quebec, Canada

ong (>30 base) phosphorothioate oligonucleotides (PS-ONs)
re novel amphipathic polymers that display a sequence-
ndependent antiviral activity against numerous type 1
nveloped viruses. The amphipathic nature of these long PS-
Ns targets them to the amphipathic alpha helical “hinge”
omains of fusion proteins and inhibits viral entry by block-
ng virus-cell fusion. The antiviral activity of these molecules in
iruses with type I or II fusion mechanisms suggest that struc-
ural similarities exist between type I and type II fusion proteins.
he aim of this study was to assess the ability of long PS-ONs to

nhibit HCV infection by blocking viral entry. Huh7.5 cells were
nfected with the HCV-containing culture medium (HCVcc) and
reated with various PS-ON analogs to assess their inhibitory
ctivity. The antiviral mechanism of action of these compounds
as further examined in viral binding and entry assays with
CV-like particles (HCV-LPs) and HCV pseudovirus (HCVpp),

espectively and in HCV replicon systems. PS-ONs displayed a
imilar size dependent antiviral activity, plateauing with 40mer
nd longer PS-ONs. These compounds potently inhibited HCV
nfection in both the HCVcc and HCVpp systems with IC50 in
he range of 10–100 nM and were equally active against HCVpp
f various genotypes. Several chemical modifications of these
olymers which eliminated their amphipathic character also ren-
ered them ineffective against HCV infection. Active PS-ONs
ad no effect on viral replication in the NK5.1 and JFH-1 repli-
on systems or binding of HCV-LPs to Hep3B or Huh7.5 cells
ut did prevent internalization of HCVpp virions into Hep3B
ells, indicating that the target of inhibition by PS-ONs is at the
ost-binding, cell entry step. Thus PS-ONs (amphipathic DNA
olymers) are a promising new class of antiviral compounds
hat inhibit HCV fusion and entry. The similar chemical require-

ents on the PS-ON structure (size and amphipathic character)
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