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cally linked variable of neuraminidase inhibitors for influenza
iruses.
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4
ub-optimal Protease Inhibition of HIV-1: Effects on Virion
orphogenesis and RNA Maturation

ichael D. Moore 1,∗, William Fu 2, Roger G. Ptak 2, Wei-Shau
u 1

HIV Drug Resistance Program, National Cancer Institute at
rederick, Frederick, USA; 2 Southern Research Institute, Fred-
rick, USA

During or soon after release of HIV-1 from an infected cell
he virion initiates the process of maturation. The viral pro-
ease becomes activated, leading to the subsequent cleavage of
he viral polyproteins Gag and GagPol into their constituent
arts. As a result, an internal conical core condenses surround-
ng the viral nucleic acid and the particle becomes infectious.
oncomitant with this global alteration in virion morphogene-

is is a conformational change in the viral genomic RNA from a
oosely associated dimer into a more thermodynamically stable
orm. Protease defective viruses are capable of virus release and
iral RNA encapsidation, but these particles are non-infectious
nd immature due to an inability to carry out proteolytic cleav-
ge. Within these particles the viral RNA is also observed to be
n an immature state, demonstrating a link between the pro-
einaseous maturation and that of the nucleic acid. We have
sed sub-optimal concentrations (IC50 and IC90) of two pro-
ease inhibitor drugs (Lopinavir and Atazanavir) to demonstrate
heir effect on the Gag polyprotein processing and RNA prop-
rties of the treated virions. The results were then correlated to
heir effects on virion morphogenesis as determined by EM. The
esults show that even with high levels of viral inhibition (IC90)
ost of the viral protein is processed. However, a slight but sig-

ificant increase in processing intermediates was detected upon
rug exposure and a small decrease (2–3 ◦C when 50% of dimers
emained) in overall thermostability of the viral RNA dimer
as also observed. These defects correlated with an increase

n immature particles as observed by EM, but the numbers of
mmature particles did not adequately account for the level of
iral inhibition. These data suggest that the presence of small
uantities of residual processing intermediates, within the viral
articles, is capable of disproportionately inhibiting the viral

eplication cycle, without having comparative effects on either
NA maturation or virion core condensation.

oi:10.1016/j.antiviral.2008.01.088

P

t
i
I
m
i
n
e
d
s

Research 78 (2008) A1–A76 A45

5
ignificance of 3b-dehydroxysterol-D24-reductase (DHCR2

n life cycle of Hepatitis C virus

omohiro Nishimura 1,∗, Masaaki Sato 1, Makoto Saito 1, Yuri
asama 1, Michinori Kohara 2, Kyoko Kohara 1

Kumamoto University, Kumamoto, Japan; 2 RRINSHOKEN,
okyo, Japan

Hepatitis C virus (HCV) causes persistent infection often
rogressing to hepatocellular carcinoma (HCC). We previ-
usly reported that full HCV genome-expressing HepG2 cells
nhanced their clonogenic capacity after 44 days of passage (M6
4 days cells). We established monoclonal antibodies (MoAbs)
gainst surface antigens on these cells. One of the MoAbs specif-
cally recognized the molecule which was overexpressed in the
ancerous region of livers of all HCV-positive HCC patients. It
as identified as 24-dehydrocholesterol reductase (DHCR24),
hich was reported to be involved in cholesterol biosynthe-

is and hydrogen peroxide-induced cytotoxicity. The full-length
CV upregulated the transcription of DHCR24 in human liver

ells in the presence of p53. Expression of HCV induced the
pregulation of DHCR24 and p53, and was sustained in M6
4 days cells. However, activity of p21WAF1/CIP1 promoter in
esponse to hydrogen peroxide was impaired in M6 44 days
ells. This might be induced by the post-translational modifica-
ion of p53, which was regulated by DHCR24. Thus, DHCR24
lays a critical role in the regulation of the response to HCV and
ydrogen peroxide, and this pathway is a target of HCV during
ts persistent expression.

oi:10.1016/j.antiviral.2008.01.089

6
nhibition of Human T-Cell Lymphotropic Virus Type-1
ntegrase by Dicaffeoylquinic Acids Extracted from Coffee
Coffea arabica) Seeds

rdonez Paula 1,∗, Panay Joel 1, Cuesta-Astroz Yesid 1, Cebal-
os Carolina 1, Ceron Flavio 1, Moncayo Alejandro 2, Martha C.
ominguez 1, Sanchez Adalberto 1, Lareo Leonardo 3, Garcia-
allejo Felipe 1

Laboratory of Molecular Biology and Pathogenesis, Univer-
idad del Valle, Cali, Columbia; 2 Department of Chemistry,
niversidad del Valle, Cali, Columbia; 3 Laboratory of Com-
utational and Structural Biochemistry and Bioinformatics,
ontificia Universidad Javeriana, Bogota, Columbia

Human T-cell lymphotropic virus type-1 (HTLV-1) replica-
ion depends on the viral enzyme integrase (IN) that mediates
ntegration of a DNA copy of the virus into the host cell genome.
ntegrase represents a novel target to which antiviral agents
ight be directed. The C-terminal part of the HTLV-1 pol gene

s predicted to encode the HTLV-1 IN; however, this protein has

ot yet been detected in virions or infected cells. In order to
valuate compounds with anti-HTLV IN activity, we extracted
icaffeoylquinic acids (DCQAs) from coffee (Coffea arabica)
eeds. Using a baculovirus system we expressed a 38-kDa IN
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