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Results: The range, mean and median of serum Selenium levels in
PTB patients with and with HIV coinfection were 16 to 101.7,66.6,
and 69 ug/dl; and 29 to 109, 71.9, and 73 pg/dl respectively. The
same in control were 101 to 129, 113.1,and |1 1.6pg/dl respectively.
The mean (5.D) BMI status of HIV positive PTB, HIV negative PTB
and control were 18 (0.4), 18.5 (0.6) and 19.9 (0.6) respectively.
The differences among the group were statistically significant.
Conclusion: The present findings suggest that Selenium status of
patients with active pulmonary TB is low when compared with
healthy control. Low concentration of serum Selenium as well as
wasting was noticed significantly in PTB patients with HIV
infection than non HIV subjects. Hence, these cases require
nutritional supplements containing selenium.
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Background: Endogenous retroviruses are genetic parasites of
mammalian genomes.They are « remnants » of ancestral infections
by retroviruses that had integrated into the germ line of the host
and were then transmitted vertically, in a Mendelian fashion.
Studies of several endogenous retrovirus families have led to the
identification of functional elements, able to replicate inside the
host. Whereas some endogenous retroviruses behave as bona fide
retroviruses, with a replicative cycle involving extracellular viral
particles, some of them disclose a strictly intracellular amplifi-
cation cycle with viral particles accumulating in the cytoplasm or
in intracellular organelles.

Results: Throughout the study of two such “intracellularized”
endogenous retroviruses, the murine MusD and IAP elements, we

Figure | (abstract P77)
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have deciphered the molecular events that have led to their
emergence during evolution.We show that these elements derives
from ancestral retroviruses by alteration of the plasma membrane
targeting signal of the Gag protein, leading to the intracellular
sequestration of the virus-like particles, followed by the decay of
the env gene coding sequence. We demonstrate that replacement
of the N-terminal Gag domain of MusD or IAP by that of infec-
tious retroviruses restores the targeting of their viral particles to
the plasma membrane and their release in the cell supernatant.
These particles can further be pseudotyped with a functional Env
protein and become infectious, thus reconstituting a bona fide
functional retrovirus. Symmetrically, we were able to convert a
“classical” endogenous retrovirus, named IAPE, into a functional
“intracellularized” element by modifying its N-terminal Gag
domain (Fig. | A and B).This modified element gained the ability to
efficiently amplify via a strictly intracellular cycle (Fig. 1C).
Conclusion: These results led us to propose a scenario that
accounts for the generation, during evolution, of very successful
intracellular genetic parasites from ancient retroviruses.
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Bovine Leukemia Virus, an unparalleled oncogenic retrovirus
related taxonomically to HTLV and HIV, was diagnosed using Agar
Gel Immunodiffusion (AGID) among 485 Holstein cows older
than two years in five herds across the northwest of the Bogota
valley. Real serological prevalence of BLV infection varied from
68% to 89%, finding similar frequencies to those encountered in
dairy regions of the USA and Canada. The leukemic condition of

Conversion of a bona fide retrovirus to an “intracellularized” element. (A) Electronic microscopy images of viral particles produced by IAPE, a “classical

”

endogenous retrovirus, budding at the cell membrane. (B) Images of viral particles produced by a modified IAPE (in which the N-terminal domain of Gag
was changed). Particles are accumulating in the endoplasmic reticulum after budding into the cisternae (inset). Pm, Plasma membrane; Nu, Nucleus; ERm,
Endoplasmic reticulum membrane. (C) Intracellular amplification efficiency of IAPE and modified IAPE.
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Bl cells (CD5+) called Persistent Lymphocytosis (PL) was con-
firmed by carrying out White Blood Cells Counts (WBC) in
seropositive animals for three months after taking initial samples.
56 seropositive individuals (I11.55%) exhibited notorious PL. Only
51 animals were eventually selected to from the group to be
evaluated. The group of 51 animals was divided into two sub-
groups. Subgroup |, which comprised || control animals, did not
receive any treatment. The second group, 40 experimental cows,
was given three types of Thl/Th3-immune response-stimulant,
previously selected during the first phase of the investigation. 78%
of the experimental group developed slight hyperthermia (40°C
+/-1°C). These animals obtained normalization of their blood
values, as far as 75 days after-treatment when the experiment was
over. In contrast, those experimental cows that did not show any
thermic increase or that did not receive complete treatment, in
spite of recovering temporarily, returned to the leukemic status.A
case of incipient retroorbitary lymphosarcoma, confirmed by
histopathology, was submitted to therapy. The growth rate of this
tumor decreased substantially in comparison with two untreated
cases suffering from comparable presentations; at the extent that
one year after therapy the tumor maintained practically the same
size. These results suggest that |) Antagonistic cytokine dynamics
(e.g. Th2 cellular system predominance over Thl and Th3 system)
involved in pathogenesis of these retroviral presentations, as well
as their initial forms of neoplasia, may be reversed to protract
expectancy of life in afflicted patients. 2) Interestingly, different
manifestations of BL caused by BLV such as asymptomatic
stadium, PL, and Lymphosarcoma - also seen in other retroviral
infections in different species - seem to be consecutive stages
along an only process. Considering the foregoing, the length of
each presentation would be chiefly determined by means of
inherited MHC dominance and its subproducts (Interleukins,
chemokines, Inmunoglobulins, cell receptors involved, etc.) in
every individual response against retroviruses. 3) Extracorporeal
systems of hyperthermia might not exert the same response on
viral reservoirs as this procedure does through Heat Shock
Proteins (HSP) molecules and Th1/Th3 exacerbation.To generate
an effective response against this imperceptible agent (BLV), which
is using a Trojan horse-like mechanism to go unnoticed before the
immune system; it is necessary to stimulate NK and Y3 cells via
IFN-y/ai, IL-1, IL-2, IL-12, IL-15, TNF-0,, MHC I/MHC IlI, Cortisol
and HSPs. 4) This type of therapy, called as Transpositional
Immunity, would strengthen epidemiological strategies to fight BLV
infection; moreover, it could be seen as an animal model for similar
human and non-ruminant illnesses. Resembling Hairy Cell
Leukemia and Chronic Lymphocytic Leukemia in humans, including
its Ritcher’s syndrome, and being recently associated with Human
Breast Cancer in addition to Lymphoma in chimpanzees fed on
BLV infected milk; BLV cannot be ruled out as a carcinogen
zoonotic agent yet.

http://www.retrovirology.com/content/6/S2
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Integration of the human immunodeficiency virus type | (HIV-1)
cDNA into the human genome is catalyzed by the viral integrase
protein that requires the lens epithelium-derived growth factor
(LEDGF), a cellular transcriptional coactivator. In the presence of
LEDGEF, integrase forms a stable complex in vitro and importantly
becomes soluble by contrast with integrase alone which aggregates
and precipitates. Using cryo-electron microscopy (EM) and single-
particle reconstruction, we obtained three-dimensional structures
of the wild type full length integrase-LEDGF complex with and
without DNA [1]. The stoichiometry of the complex was found to
be (integrase),-(LEDGF), by mass spectrometry analysis and exist-
ing atomic structures were unambiguous positioned in the EM map.
In vitro functional assays reveal that LEDGF increases integrase acti-
vity likely in maintaining a stable and functional integrase structure.
DNA-Protein cross-linking experiments show specific interaction
between viral DNA and the C-terminal domain of integrase. Upon
DNA binding, IN undergoes large conformational changes. Cryo-EM
structure underlines the path of viral and target DNA and a model
for DNA integration in human DNA is proposed (see fig. |, overleaf).
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Background: A number of macrocyclic polyamines and/or their
metal complexes are known to have anti-HIV activity. For example,
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Proposed mechanism for thei ntegration of viral cDNA into the host genome: The LEDGF envelope is represented in blue; the integrase tetramer is
shown as atomic structures. The viral DNA is in orange and the target DNA in red. On target DNA binding, there is a conformational change of the
integrase proteins to position the viral DNA for the integration within 5 bases pairs in the target DNA.

CADA compounds are triazacyclododecanes that specifically
down-modulate CD4, the principal cellular receptor for HIV.
Bicyclams and their metal complexes act as entry inhibitors by a
different mechanism, via specific binding to the cellular co-
receptor CXCR4. Manganese(ll) complexes of certain penta-
azacyclo-pentadecanes are superoxide dismutase mimics and
reduce oxidative stress in cells; one such compound, M40401, has
been reported to decrease apoptosis in HIV-infected astrocytes.
Materials and methods: By synthesizing and screening various
pyridine-fused macrocyclic polyamines, we have discovered several
lead compounds that act as HIV entry inhibitors by binding to one
or both cellular HIV co-receptors, CXCR4 and CCRS5.

Results: One of these new leads is SHO06, the manganese(ll)
complex of a novel ring-fused pentaazacyclopentadecane. SH06
inhibits replication of HIV-1 IlIB and NL4.3 in MT4 cell cultures
with IC; values of 0.2-0.4 ug/mL and with CC,; (cytotoxicity) of
20 pg/ml. Remarkably, SHO6 interacts with both HIV co-receptors
CXCR4 and CCR5, according to specific chemokine-induced
calcium-signaling assays. SHO6 acts as an antagonist toward SDF-I-
induced Ca?*-signaling in CXCR4-transfected cells (IC,: 0.3 ug/ml)
and inhibits SDF-I-induced chemotaxis of CD4* T cells (IC
0.5 ug/ml). However, SH06 acts as an agonist toward CCRS5. In
addition, the compound also has significant activity (ICg:
0.8-4.9 nug/ml) against several X4 and R5 viruses in PBMCs and
monocytes/macrophages.

Conclusions: New macrocyclic polyamines and their manganese
complexes have been shown to interact with the HIV co-recep-
tors CXCR4 and CCRS5 and to inhibit HIV replication in various
cell types. In particular, the manganese complex SH06 showed
promising activity against X4 HIV-I, but also against R5 HIV-I.
Analogs of this compound are of interest as potential novel
chemokine receptor inhibitors and anti-HIV agents.
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Background: The viral load test provides important information
that is used in conjunction with the CD4 cell count: to monitor
the status of HIV disease, to guide recommendations for therapy,
and to predict the future course of HIV, decreases the compli-
cations of HIV disease and prolongs life. As per National AIDS
Control Organization (NACO) Guidelines HIV-1 infected patients
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are treated with either one of the primary line regimen as follows
SLN (Stavudine + Lamivudine + Nevirapine) Group A, ZLN (Zido-
vudine + Lamivudine + Nevirapine) Group B, SLE (Stavudine +
Lamivudine + Efavirenz) Group C, ZLE (Zidovudine + Lamivudine
+ Efavirenz) Group D.

Materials and methods: A total of 214 HIV-1 infected patients
attending the virology OPD of KEM Hospital who were on
Primary line ART were recruited for the study. All these patients
were evaluated for their CD4 Count by using BD Flowcytomter
and their plasma RNA Viral Load by Tagman Probes using Roche
RT-PCR machine.

Results: In 214 HIV-1 infected Group A (SLN) patients showed
mean CD4 count 330.5 that was 278.6 six months ago. Mean CD4
count of Group B (ZLN) was 306.6 six months ago and now
decreased to 256.3.Mean CD4 count of Group C (SLE) was 244
six months ago and changed to 181.5. Group D (ZLE) patients
showed slight decrease in the mean CD4 count. A total of 42%
patients had Gastro intestinal discomfort and Insomnia. 7 patients
on ZLN regimen, 2 patients on SLE regimen had viral load more
than 1000 copies/ml. No patients from ZLE regimen had viral load
above 1000 copies/ml.Widely used SLN regimen patients had viral
load ranging from 1042 copies/ml to 31,13,018 copies/ml. Out of
214 HIV-1 infected patients, 30 patients showed a range of viral
load copies from 57 to 31,13018. 17 out of 30 patients were on
SLN (Group A). 50% among them showed viral load more than
9000 copies/ml. 9 patients out of 30 were on Group B (ZLN).
More than 50% among these had viral load above 15,000
copies/ml. Only 2 patients of each Group C (SLE) & Group D
(ZLE) had increased viral load. Recommended ART regimen is
expected to decrease viral load and increase CD4 count.
Conclusion: Our Study confirms that The HIV cross clade
variants is produced depending on the antiretroviral drug and the
host genetic factors.
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There are currently 25 drugs belonging to 6 different inhibitor
classes approved for the treatment of human immunodeficiency

http://www.retrovirology.com/content/6/S2

virus (HIV) infection. However, new anti-HIV agents and treatment
strategies are still needed to confront the emergence of drug
resistance and various adverse effects associated with long-term
use of antiretroviral therapy and the inability to cure infected
individuals. We developed visual, HIV full replication assays and
implemented them in high-throughput compound (n = 200.000)
and genome-wide siRNA screens, which allowed the identification
of a few thousand novel small molecules with potent anti-
retroviral activity and a few hundred host factors required for HIV
infection, respectively. The identified compounds and host factors
are opening unexplored avenues to novel antiviral drug and target
discovery and validation, and should feed the drug development
pipeline in the near future.
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Background: miRNAs are short 21-24nt RNAs that mediate
post transcriptional repression of target genes. Various reports
have shown that miRNAs are capable of repressing the gene
expression levels of different viruses, leading to the suggestion
that miRNAs are key mediators of host-virus interaction [1]. HIV-1
is a retrovirus known to cause AIDS, one of the major diseases in
humans. The nef gene of the HIV-I has been shown to be
important for virus repression of CD4+ cells and virus progres-
sion. It has also been shown earlier that patients infected with nef
deleted HIV-1 do not progress from infected to diseased state for
longer periods of time, resulting in the Long Term Non-Progressor
phenotype [2].

Materials and methods: We computationally predicted five
endogenously expressed human miRNAs to target the nef gene of
HIV-1 retrovirus. On applying other stringency parameters we
could focus on two of the five miRNAs viz. hsa-mir-29a and hsa-
mir-29b as they were predicted to target the nef gene, at sites
highly conserved amongst other clades of HIV-1[3].

We then created reporter carrying the nef gene inserted
downstream of a luciferase reporter. miRNA expression vectors
were also made which would express the pri-miRNA when
processed and thereby lead to high levels of the miRNA inside the
cells. We then identified various cell lines for validating nef as a
target for hsa-mir-29a and hsa-mir-29b.

Results and discussion: Gene reporter assays and ectopic over-
expression of miRNAs conclusively showed that human cellular
miRNAs hsa-mir-29a and hsa-mir-29b could bring down the nef
protein levels and also affect viral replication[4]. These results
would provide a better understanding of the mechanisms that
could regulate the viral gene expression and human cellular
antiviral defense mechanisms whereby miRNAs could serve as
potential therapeutics to treat various viral diseases.
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Gene Regulatory Network represents how the genes interact
with each other. Using genetic network modelling, it is possible to
explain the cell functions at molecular level. DNA microarrays can
measure the expression levels of thousands of genes simul-
taneously. Two steps method adapted to model large-scale Gene
Regulatory Networks using time series microarray data. Firstly,
genes are clustered based on existing biological knowledge (Gene
Ontology annotations) and then a dynamic Bayesian network
applied in order to model causal relationships between genes in
each cluster. Finally the learned sub-networks are integrated to
make a global network. This project aims at inferring the regula-
tory network that provides us the interaction between the
various genes. Our aim is to apply data mining technique to gene
expression data and infer regulatory network for various experi-
ments, which include experiments in good and bad conditions
using the information available in Gene Ontology.

Figure | (abstract P85)
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Background: Breast milk is recognized as a predominant mode
of HIV-1 infection in infants. Cell-associated HIV-I may be the
main source of virus transmission during early phases of breast-
feeding. We have previously observed that HIV-|-infected cells
spontaneously producing virus persist in breast-milk from women
under antiretroviral therapy. Treatment of expressed milk with a
microbicide such as Sodium dodecyl sulfate (SDS) is proposed as a
simple and safe option to inactivate both cell free and cell
associated HIV-1 when formula feeding is not practicable.
However, the effect of SDS on spontaneously HIV-1-producing
CDA4*T cells in breast milk has not been fully explored.
Materials and methods: In this report human milk was spiked
by HIV-1-infected cells and treated with increasing exposure time
and SDS concentration. CD4* T cell apoptosis and death, cell-
associated HIV-1 RNA production, and spontaneous HIV-1-Ag cell
secretion were quantified after SDS treatment.

Results: Cell death increases in presence of SDS in a concen-
tration- and time-dependent manner, 50% of T lymphocytes death
after 2 minutes with 0.14% SDS and 90% after 10 minutes with
0.1% SDS (Fig. 1A). Undetectable HIV-1 RNA cell production was
achieved following exposure with a minimum concentration of
0.1% SDS during 2 minutes, IC50 = 0.03% (Fig. IB). The inhibition
of HIV-1 Ag secretion was explored at a single cell level by ELISpot
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Effect of SDS exposure on T cell death (A), cell-associated HIV-1 RNA production (B), and sponataeous HIV-1-Ag cell secretion (C).
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assay. Using this method inactivation was 100% for SDS
concentrations = 0.25% within 2 min (Fig. | C).

Conclusions: By comparison with results previously reported
using an infectivity model based on [-galactosidase MAGI cells',
we observed that a two fold higher SDS concentration was
required to complete inactivation of HIV-1-Ag-secreting cells. This
concentration remains in the reported safe limits for ingestion of
SDS by children (Ig/kg/day). Regarding the possible occurrence of
transmission to the infant after controlling cell-free virus in breast
milk from women on antiretroviral therapy, SDS treatment of
expressed breast milk may be an interesting strategy to optimized
the prevention of HIV-1 pediatric transmission.
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The analysis of HTLV-2 expression during the infection process is
essential to understand the influence of viral gene products in
proliferation, cell cycle and signalling. To date, very little infor-
mation has been obtained on the profile and temporal regulation
of HTLV-2 gene expression in infected cells.

To address this point, time course of transcription of individual HTLV-
2 viral mRNAs was evaluated by real time RT-PCR using splice-
junction-specific primers. PBMCs from HTLV-2B infected patients
were cultured with IL-2 and the level of the different mRNAs
analysed at the following time points: 0,2,4, 8,21 and 48 hours.

The results obtained showed an early transcription of tax/rex
regulatory transcript, followed by p28- p22/p20 rex-2 and by a
gradual and steady increase of gag/pol structural transcripts and of
p28- p22/p20 rex-1. The level of expression of gag/pol and p28-
p22/p20 rex-2 was about 103-10* fold higher than tax/rex and p28-
p22/p20 rex-1. These findings indicate that the expression of
different HTLV-2 genes follows a distinct timing in PBMCs isolated
from infected patients. The regulatory transcripts are the first to
be expressed whereas the structural mRNAs are expressed at a
later time point. Moreover, the level of expression of the
accessory genes was lower than that of structural viral genes.

This study identified distinct patterns of expression of HTLV-2
transcripts in infected PBMCs, thus indicating that the control of
viral gene expression is highly regulated both in its kinetics and
expression level.

Further studies are currently being performed to investigate the
kinetics of gene expression of HTLV-2A subtype in transiently
transfected human T cells.
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The functional analysis of regulatory proteins Tax-1 and Tax-2 can
provide useful information to further understand the difference in
pathogenicity between HTLV-1 and HTLV-2.

Tax-1 molecules phosphorylated at serine residues 300 and 301,
ubiquitinated or sumoylated at lysine residues 280 and 284 and
acetylated at lysine 346 have been identified. These modifications
control Tax-| intracellular localization, the formation of Tax-|
nuclear bodies and sequential steps in Tax-|-mediated activation
of the NF-xB pathway, a critical event thought to be involved in
HTLV-1 transforming capacity [I].

By comparing internally tagged Tax-l and Tax-2B, we demon-
strated that Tax-2B activates gene expression via the NF-xB
pathway, is present in nuclear bodies and in the cytoplasm and is
modified by ubiquitination and sumoylation similarly to its homo-
logue Tax-1 [2].

In the present study, we constructed a series of Tax-2B mutants
with substitutions of specific lysine residues by arginines.The post-
translational modifications, subcellular localization and capacity to
activate gene expression of these Tax-2B mutants will be
compared to those obtained for the corresponding mutants of
Tax-1.
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The Human Immunodeficiency Virus (HIV) coreceptor switch,
which entails the change in preferential coreceptor usage of the
virus for CCR5 to CXCR4 in ~50% of all HIV subtype B infected
patients, is an important determinant in the pathogenesis of HIV
infection. However, the mechanisms underlying this switch are
poorly understood, and prognostic markers for this switch are
unknown. Here, we describe the upregulation of the novel
adipocytokine visfatin (NAMPT) in monocytes of therapy-naive
HIV patients, which is reversed during antiretroviral therapy.
Induction of visfatin was observed both at the mRNA and protein
level and was mirrored by an increase in plasma visfatin in therapy-
naive HIV patients. Visfatin expression correlates with the viral
load, and high visfatin expression appears to be associated with
the dominance of CXCR4-using HIV in the plasma.We show that
visfatin is capable of selectively reducing the infectivity of CCR5-
using clones in primary cells (macrophages, resting PBMC) in vitro,
while at the same time remaining indifferent to or even favouring
infection by CXCR4-using virus. As such, visfatin may play an
important contributing role in the development of the HIV
coreceptor switch by mounting a selective pressure against
CCR5-using and in favour of CXCR4-using viruses.
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We have previously identified three AP-1 binding sites in the pol
gene of human immunodeficiency virus type | (HIV-1) and shown
that short oligonucleotides containing these sites functioned as
phorbol ester-inducible enhancers (Van Lint et al,, 1991, . Virol,,
65:7066-7072). These sites are located in a region, called fragment
5103, exhibiting a phorbol ester-inducible enhancing activity on
the viral thymidine kinase promoter in Hela cells. In this study, we
have further characterized each of the AP-1 binding sites and have
shown that transcription factors c-Fos, JunB and JunD interacted
in vitro with these motifs. For each site, we have identified muta-
tions abolishing AP-1 factor binding without altering the under-
lying amino acid sequence of the HIV-I reverse transcriptase. By
transient transfection assays, we have demonstrated that the
intragenic AP-1 binding sites were entirely responsible for the
PMA-dependent transcriptional activity of fragment 5103. More-
over, this PMA-stimulated activity of fragment 5103 was inhibited

http://www.retrovirology.com/content/6/S2

by a dominant-negative A-Fos mutant provided the AP-1 sites
were not mutated. Finally, we have investigated the biological
significance of the intragenic AP-1 binding sites in HIV-1 replication
and have shown that these sites are important for viral infectivity.
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By exploiting the Chromosome Conformation Capture (3C)
technique, we have previously shown that the HIV-1 provirus
forms a transcription-dependent gene loop structure between the
5’ LTR promoter and 3’ LTR poly(A) signal. Flavopiridol-mediated
inhibition of RNA polymerase Il elongation blocked 5’ to 3’ LTR
juxtaposition, indicating that this structure is maintained during
transcription [I].

The formation of such high order chromatin structure, if aber-
rantly generated between a retroviral LTR sequence and the
promoter of a neighboring gene, has the potential to activate
transcription of the cellular gene. This would provide a molecular
explanation to the insertional mutagenesis events observed in
several gene therapy clinical trials entailing the use of retroviral
vectors, leading to the activation of cellular protoconcogenes by
means of long-range chromosomal interactions. Indeed, despite
the vast amount of data on the insertion sites of retroviral vectors
in preclinical and clinical studies, the molecular mechanisms con-
necting retrovirus integration to aberrant cellular gene activation
are still almost completely obscure.

We first wanted to test whether LTR-mediated gene looping is
also a characteristics of Mo-MLV-based retroviral vectors. In this
respect, compared to HIV-1, Mo-MLV has a much weaker poly(A)
signal, having thus higher potential to mobilize cellular sequences
due to the frequent 3’ poly(A) read-through. We produced and
characterized a number of Hela clones harboring single
integrations of a Mo-MLV vector carrying a selectable gene. Using
the 3C technique, we observed that, in all the analyzed clones, a
gene loop was present juxtaposing the 5’ and 3’ LTRs of the
vector. Thus, gene looping is not a prerogative of HIV-1 but a
characteristic also extended to oncoretroviruses.

We are currently in the process of analyzing, in our clones, the
levels of expression of the cellular genes neighboring the proviral
integration sites within regions spanning 50 kb upstream or
downstream of the insertions and correlating the eventual
changes with the formation of aberrant loops. In addition, 3C
experiments are also performed in a series of HaCaT clones in
which up-regulation of genes surrounding retroviral integration
has already been demonstrated (in collaboration with F Mavilio,
Milan, Italy) and will later be extended to cell clones from patients
with SCID-X1 who were enrolled in one of the recent gene
therapy clinical trials (with A.Thrasher, London, UK).
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Background: Approximately 8-9% of the human genome is
composed of endogenous retroviral elements (HERVs). There is
some evidence that HERVs may contribute to pathogenic condi-
tions such as cancer, autoimmune diseases, and neurological
disorders. Although most HERVs are silenced they may be
reactivated by environmental influences.

Materials and methods: To examine the effect of exogenous
viruses such as HIV-1 on the transcriptional activity of HERVs we
used a retrovirus pol specific microarray.

Results: We compared the HERV expression profiles of three
chronically HIV-1 infected cell lines (T-cells, epithelial cells and
astrocytes) that differ in their levels of HIV-1 virus production.
Several HERV elements belonging to class | and Il HERV families
were found to be upregulated in these cell lines. Real-Time PCR
analysis confirmed these data. After treatment with the HIV-1 speci-
fic siRNAs the expression of the HERV elements was decreased.
Conclusion: Our data demonstrate that HIV protein expression
leads to alterations in HERV transcriptional activity patterns in
human cells of different origin.

Furthermore these results suggest a correlation between activa-
tion of HERV-elements and HIV-productivity in infected cells.
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Background: ALIX (ALG2 interacting protein X) is a multi-
functional adaptor protein that plays a central role in the
regulation of intracellular protein trafficking and apoptosis. As an
ESCRT-associated regulator of protein trafficking, ALIX plays an
essential role in retrovirus release, an activity that is dependent on
the interaction between the central V-domain and the L-domain

http://www.retrovirology.com/content/6/S2

consensus sequence YPX L in Gag [, 2]. The trans-Golgi network

RING finger protein POSH (Plenty of SH3) is a scaffold protein

that acts as an E3 ligase and augments HIV-1 egress by facilitating

the transport of Gag to the cell membrane [3]. Recently, it was
reported, that POSH interacts with ALIX and thereby enhances

ALIX mediated phenotypes in Drosophila [4].

Results: In this study we identified ALIX as a POSH ubiquiti-

nation substrate in human cells: POSH induces polyubiquitination

of ALIX that is modified on several lysine residues in vivo and in
vitro. This ubiquitination does not destabilize ALIX, which suggests

a regulatory function. Consistent with the well known activity of

ALIX in virus release that rescues budding of L-domain mutant

HIV-1 [2, 5], we demonstrated that wild type POSH, but not an

ubiquitination inactive RING finger mutant (POSHY'44), enhances

ALIX mediated release of HIV-1,pr., variants. In further agree-

ment with the idea of a cooperative function of POSH and ALIX,

mutating the YPX L- ALIX binding site in Gag completely abro-
gated augmentation of virus release by overexpression of POSH.

However, the effect of the POSH-mediated ubiquitination appears

to be auxiliary, but not necessary, as silencing of POSH by RNAI

does not disturb ALIX mediated augmentation of virus release.

Conclusions: Thus, the cumulative results identified ALIX as an

ubiquitination substrate of POSH and indicate that POSH and

ALIX cooperate to facilitate efficient virus release. However, while

ALIX is obligatory for the release of YPX L-dependent HIV-I,

POSH, albeit rate-limiting, may be functionally interchangeable.
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Background: The equine infection anemia virus (EIAV) p9 Gag
protein contains the late (L-) domain required for efficient virus
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release of nascent virions from the cell membrane of infected
cells. The genomic position of p9 is analogous to that of the HIV-I
p6 protein and other similar proteins from different lentiviruses.
Compared to HIV-1 pé, EIAV p9 has only minimal amino acid
sequence homology and a considerable variation in the predicted
secondary structure. Besides the function of p9 in viral DNA
production and processing of the provirus [1], p9 plays, like p6 of
HIV-1, an essential role in virus release, which is governed by late
assembly domains (L-domains) [2-4].

Results: In the present study the p9 protein and N- and C-
terminal fragments (residues 1-21 and 22-51, respectively) were
chemically synthesized and used for structural analyses. CD and
'H NMR spectroscopy provide the first molecular insight into the
secondary structure and folding of this 5l-amino acid protein
under different solution conditions. Qualitative 'H chemical shift
and NOE data indicate that in a pure aqueous environment p9
favors an unstructured state. In its most structured state under
hydrophobic conditions, p9 adopts a stable helical structure within
the C-terminus. Quantitative NOE data further revealed that this
o-helix extends from Ser-27 to Ser-48, while the N-terminal
residues remain unstructured. The structural elements identified
for p9 differ substantially from that of the functional homologous
HIV-1 pé protein.

Conclusions: These structural differences are discussed in the
context of the different types of L-domains regulating distinct
cellular pathways in virus budding. EIAV p9 mediates virus release
by recruiting the ALG2-interacting protein X (ALIX) via the YPDL-
motif to the site of virus budding, the counterpart of the YPX L-
motif found in pé [4, 5]. However, p6é contains an additional PTAP
L-domain that promotes HIV-1 release by binding to the tumor
susceptibility gene 101 (TsglOl) [2]. The notion that structures
found in p9 differ form that of p6 further support the idea that

Table | (abstract P94)
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different mechanisms regulate binding of ALIX to primary versus
secondary L-domains types.
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Obijective: To investigate HIV drug resistance and its influencing

factors, and then provide scientific evidence for antiretroviral
therapy and reducing drug resistance.

The results of drug resistance detection in 95 cases with AIDS

Group No. Low-midrange resistance (%) Height drug resistance (%) Total of resistance (%)
Stopping therapy 12 0 (0.00) 3 (25.00) 3 (25.00)
Single therapy I 0 (0.00) 6 (54.55) 6 (54.55)
Therapeutic alliance 4 0 (0.00) 2 (50.00) 2 (50.00)
No therapy 68 6 (8.82) 1 (1.47) 7 (10.29)
Table 2 (abstract P94)
The results of resistance detection of different drugs among 95 cases
Drug resistance
Low Midrange Height Latent
Group Drug No. Sensitive (%) resistance resistance resistance resistance Total (%)
Therapy DDI 27 19 (70.37) | | 6 0 8 (29.63)
DAT 27 24 (88.89) 2 | 0 0 (L1
EFV 27 15 (55.56) 0 | 9 2 12 (44.44)
NVP 27 16 (59.26) 0 0 10 | 11 (40.74)
No therapy DDI 68 66 (97.06) | 0 0 3 4 (5.88)
DAT 68 68 (100.00) | 0 0 4 5(7.35)
EFV 68 65 (95.58) | 2 0 0 3 (441)
NVP 68 65 (95.58) | 2 | 0 3 (441)
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Table 3 (abstract P94)
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The reasons of stopping therapy

Course of treatment

(Months) Death Liver damage Dizziness Skin damage Bellyache Total (%)
0~ | | 3 - - 5(29.41)
I~ 2 2 | | | 7 (41.18)
2~ 2 - | - - 3 (17.65)
7~ | | 2 (11.76)
Total (%) 5(29.41) 4 (23.53) 5(2941) 2 (11.76) I (5.88) 17 (100)

Methods: Questionnaires and blood sample collection for drug
resistance detection were conducted among 109 treated cases
and 84 non-treated cases.Viral load was detected by NASBA and
drug resistance was measured by nested PCR.

Results: The viral load of 95 cases (27 treated cases and 68 non-
treated cases) was more than | 000 copies/ml. The rate of drug
resistance of treated and non-treated group was 40.74%
and10.29% respectively (see Table ). The rate of different drug
resistance was higher significantly in treated group than in no-
treated group. However, the sensitive of different drug resistance
was lower significantly in treated group than in no-treated
group (see Table 2). Therapy schedule of |7 treated cases was
stopped due to a variety of reasons, such as death, dizziness, liver
damage, bellyache, et al (see Table 3). Except for five death cases,
two suicides were discovered at |16 and 42 days respectively after
stopping therapy.

Conclusions: Antiviral therapy can effectively reduce the viral
load and inhibit viral replication. Drug resistance exists differently
among treated and non-treated HIV/ AIDS cases. HIV gene
mutation may be the key reason for drug resistance.
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Background: GB virus C (GBV-C) a member of the Flaviviridae,
is a non- pathogenic virus, which replicates in lymphocytes and
shown to slow viral replication in HIV-1 patients thereby
decreasing progression to AIDS. The mechanism by which GBV-C
acts remains elusive.

Thl cytokines are strongly correlated with GBV-C/HIV-I co-
infection, thus allowing for latent seroconversation and longer
longevity. IL-16 a potent anti-HIV-1 Thl cytokine could explain
GBV-C role in co-infection. Hijacking host proteins is critical in the
replication, infection and expansion of HIV-1 in the human host.
Methods/results: Jurkat T-cells were transfected with (+) strand
GBV-C genome and viral load was measured with specific 5’-UTR
quantitative digital PCR assay. The GBV-C positive cells were then
assayed for IL-16 expression via digital PCR and protein array. The
RNA was then hybridized to high density oligonucleotide arrays for
total human transcriptome analysis. Over 3000 genes showed

differential expression in GBV-C monoinfection however only 20
were critical in HIV-1 replication with significant p-values under
(0e=0.05) via two tailed pair wise t-test. The average upregulation
of IL-16 in Jurkat T-cells was over |9-fold, p-value 0.001 on the
transcription level and secreted protein were similarly upregulated.
IL-16 is a known HIV-1 Tat/Rev gene inhibiting cytokine and high
density oligonucleotide arrays showed host factors that are 5-fold
downregulated that are involved in Tat mediated elongation and
Rev mediated importation/exportation. The TAR specific binding
protein | and the Rev binding protein were both downregulated
under GBV-C infection as well as aVPU related binding protein.
Conclusions: GBV-C mediated IL-16 upregulation allows for HIV-
| suppression in co-infected patients. The effects of IL-16 on HIV-I
suppression of Rev/Tat are relativity unknown except that down-
regulation of host HIV-1 related proteins give a more conclusive
clue to IL-16 suppressive effects. High density oligomicroarrays give
new incites to the transcriptome of GBV-C infected patients and
their longer longevity when co-infected with HIV-1.
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Objective: There are significant international efforts to reach high
risk urban youths with effective HIV/AIDS prevention programs.
However, such efforts have been hampered by challenges asso-
ciated with the recruitment and retention of high risk urban youths
in post-conflict environments. In this presentation, we provide
recommendations for effective program implementation in Sub-
Saharan Africa.

Methods: We conducted a community-based randomized
controlled trial (RCT) of an HIV prevention program to that of a
comparison health program among 709 high risk urban youths in
Monrovia, Liberia. Recruitment and recruitment strategies were
based on community norms and cultural acceptance, and further
driven by the inputs of the targeted population.

Results: Of 709 participants recruited into the RCT, we success-
fully retained 98% after one month, 94% after 3 months, and 95%
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after 6 months, respectively. We expect to retain about 94% after
12 months.

Conclusion: Community-based participatory-driven research
method is an important strategy to promote, support and sustain
the recruitment and retention of high risk populations in post-
conflict environments.
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Background: Mammals encode proteins that inhibit viral replica-
tion at the cellular level. In turn, certain viruses have evolved genes
that can counteract these intrinsic restrictions. Human BST-2
(bone marrow stromal cell antigen 2, also named CD317/HM1.24/
tetherin) is recently identified an IFN-induced antiviral protein
that blocks release of human immunodeficiency virus type | (HIV-1)
from the cell surface. This antiviral activity of BST-2 is counter-
acted by HIV-1 Vpu. Our group as well as the others have
generated data showing that Vpu antagonizes human BST-2
(hBST?2) but not BST-2 from African green monkeys (agm BST-2).

Methods and Results: Through mutagenesis study, we have
mapped the determinants of sensitivity to Vpu to several sites
within the transmembrane domain of agmBST-2, with deletion of
the 22-LL-23 residues conferring the highest degree of resistance
to Vpu. This resistance activity is further shown as a result of a
weak association of agmBST-2 or the hALL22/23 mutant with Vpu
and a refraction of these BST-2 proteins to down-modulation by
Vpu.With the aim of assessing the involvement of the proteasome
and the lysosome degradation pathways in Vpu-mediated down-
modulation of hBST-2, specific proteasome inhibitors and
lysosome inhibitors were tested for their ability of rescuing hBST-2
expression in the presence of Vpu. The results show that the
proteasome inhibitors ALLN and MGI32 restore hBST-2
expression to the control level, whereas, lysosome inhibitors
chloroquine (CQ) or bafilomycin Al (BafAl) partially blocks
down-modulation of hBST2 by Vpu. To determine whether
ubiquitination serves as the signal that triggers hBST-2 down-
modulation, we first co-transfected the HA-ubiquitin DNA
together with hBST-2 DNA in the presence or absence of Vpu. A
specific HA-ubiquitin signal was not observed for hBST-2 with Vpu
expression. Moreover, when the only two lysine residues (K18 and
K21) within the cytoplasmic domain of hBST-2 were mutated, the
K(18,21)R mutant is still sensitive to Vpu-induced down-
modulation and is unable to restrict production of wild type HIV-1I.

http://www.retrovirology.com/content/6/S2

Conclusions: Taken together, our results suggest that Vpu
triggers hBST-2 down-modulation mainly through the proteasome
pathway. The down-modulation event may be triggered by signals
other than direct ubiquitination of hBST-2.
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