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Novel strategies against HIV-1 based on understanding the relationship between viral
replication dynamics and disease progression in hosts are vitally required to achieve the
functional cure from AIDS and related diseases. In this study project, we aim to found the solid
base for new anti-HIV-1 therapeutic methods by combining important information derived from
a primate model system and from infected humans. Major 3 themes in our research team are:

establishment of the HIV-1/rhesus macaque infection system, comprehensive analysis on the



accessory proteins/anti-HIV-1 host cellular factors/disease progression, and relationship between

the mucosal infection and pathogenesis. We vigorously work to elucidate these issues.

(Akio Adachi) We constructed several R5-tropic HIV-1rmt clones with clinical isolates-derived env
gene in last year. With the aim of improving the HIV-1rmt replication ability, we perform viral
adaptation experiments in a macaque lymphoid cell line (M1.3S cells) and generated adapted
viral clones. Growth ability of these new clones was higher than that of parental clones and was
similar to that of X4-tropic HIV-1rmt with the highest replication ability in macaques. Next year,
we are planning to conduct macaque infection experiments using the new adapted HIV-1rmt
clones.

(Koji Yasutomo) To evaluate HIV-1rmt/SIV growth ability in immune cells prepared from
intestinal biopsy, we established the experimental infection system by determining an activation
condition of immune cells and a method of virus infection. Next year, we will analyze whether
there is a relationship between replication capacity in intestinal immune cells and that in
macaque individuals.

(Masako Nomaguchi) We identified naturally-occurring single nucleotide mutations within HIV-1
SAlprox that vary Vif expression levels. Based on this result, we predicted that HIV-1 clones
carrying SAlprox nucleotide sequences from untreated patients display increased Vif levels but
those from patients treated with antiviral drugs decrease Vif expression levels. In fact, vif
mRNA levels of HIV-1 clones with SAlprox sequences from treated patients were lower than
that of a parental clone. We are planning to systematically examine the effect of SAlprox
sequence of clinical samples on vif mRNA/viral replication levels, and elucidate the linkage
between the SAlprox sequence and replication ability in the individuals.

(Hirotaka Ode) We searched low-molecular chemical compounds that likely bind to the
Vif-binding site in APOBEC3F CTD from Namiki chemical compound library containing 618,522
compounds by in silico screening. Computational simulations found compounds that attach onto
APOBECS3F CTD surface as higher ranked compounds.

(Takamasa Ueno) HIV-1 Vpr plays important roles in HIV-1 replication, but it is not known yet
whether immune-driven Vpr polymorphisms are associated with the disease outcome. Here, we
analyzed Vpr sequence polymorphisms and their association with disease outcome, by using
plasma viral RNA isolated from 444 HLA-typed, treatment-naive, chronically HIV-1 infected
individuals in Japan. We found that Ala-55 and Thr-63 were significantly associated with lower
plasma viral load and that the number of the two amino acid residues, located in a
functionally-important a-helical domain, correlated inversely with plasma viral load. Our
results suggest that Vpr polymorphisms at functionally-important and immune-reactive sites
may contribute to viral replication and disease outcome in vivo.

(Emi Nakayama) Rectal swab samples were collected from 4 SHIV infected and 4 un-infected
rhesus macaques. To know the effect of HIV infection, rectal swab samples were collected from 2
macaques periodically before and after infection. In addition, the rectal swab samples were also
collected from individuals infected with HIV-1 including 8 un-treated and 5 treated patients.
(Tomoyuki Miura) Characterization analysis of novel HIV-1mt[AK818] incorporating env gene

region of neutralizing antibody resistant CCR5 tropic SHIV-MK38 was performed. As a result, it



was revealed that HIV-1mt[AK818] is CCR5 tropic and shows neutralization resistance
equivalent to that of the parent SHIV-MK38. The ability to proliferate in rhesus monkey cells
was also confirmed. Since the newly constructed HIV-1mt[AK818] reflected the CCR5 tropism
and the neutralization resistance of the parent SHIV-MK38 as expected, it becomes possible to
go forward to investigate the proliferation ability of the virus in rhesus macaques.

(Kenzo Tokunaga) To determine the responsible region of MARCHS, we created and analyzed
mutants of two different Yxx® motifs located at C-terminal cytoplasmic domains, which is
associated with clathrin-dependent endocytosis, and clarified that the upstream Yxx® motif is
critical for antiviral activity i.e. anti-Env activity. We analyzed MARCHS&-induced intracellular
retention of HIV-1 Env by performing immunofluorescence, and found out that MARCHS
accumulated HIV-1 Env at trans-Golgi network after its downregulation. We also investigated
species specificity in antiviral function of MARCHS, and found that its function and related

regions are widely conserved among mammalian species.
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To determine the responsible region of MARCHS, we created and analyzed mutants of two different Yxx®

motifs located at C-terminal cytoplasmic domains, which is associated with clathrin-dependent endocytosis,

and clarified that the upstream Yxx® motif is critical for antiviral activity i.e. anti-Env activity. We analyzed

MARCHS8-induced intracellular retention of HIV-1 Env by performing immunofluorescence, and found out

that MARCHS accumulated HIV-1 Env at trans-Golgi network after its downregulation. We also investigated

species specificity in antiviral function of MARCHS, and found that its function and related regions are widely

conserved among mammalian species.
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