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1) Analyses of HTLV-I bZIP factor (HBZ) gene in adult T-cell leukemia (ATL) and
HTLV-I-associated inflammatory diseases: J. YASUNAGA, M. YOSHIDA, Y. SATOU, P.
MIYAZATO, K. TAKAI, T. ZHAO, J. FAN, J. TANABE, A. KAMAMOTO and M.
MATSUOKA.

Human T-cell leukemia virus type I (HTLV-I) is the first retrovirus that induces diseases in
human. HTLV-I causes both a neoplastic disease, adult T-cell leukemia (ATL), and the
inflammatory diseases, such as HTLV-I associated myelopathy/tropical spastic paraparesis and
uveitis. HTLV-I belongs to complex retrovirus, which encodes regulatory genes (tax and rex) and
several accessory genes, such as p30, p12, p13 and HTLV-1 bZIP factor (HBZ). Among them, tax is
thought to play a central role in transformation of infected cells. However, since it is a major target
of cytotoxic T-lymphocytes, its expression is often silenced in ATL cells to escape the host immune
system. The HBZ gene, which is encoded by the minus strand of HTLV-I, contains a basic leucine
zipper domain. Our previous studies showed that 3’LTR is intact and unmethylated in all ATL cells.
From our studies, HBZ gene was transcribed in all of the ATL cell lines and primary ATL cells,
while tax gene transcription was frequently silenced. Our studied indicate that the HBZ gene
promotes proliferation of HTLV-I infected cells by enhanced expression of E2F1, which is mediated
by HBZ RNA. In HBZ-transgenic mice, the number of CD4 positive T-lymphocytes was increased,
indicating that HBZ promotes proliferation of CD4+ T-cells in vivo. Dermatitis is frequently
observed in HBZ transgenic mice, and in the skin, infiltration of CD4+ T-cells is also found. In
addition, CD4+ T-cells infiltrate into alveolar septum. Such infiltration of CD4+ T-cells was
reported in HTLV-I carriers, indicating that the phenotype of HBZ transgenic mice is similar to that
of HTLV-I carriers. These findings suggest that HBZ is a critical viral gene for not only

leukemogenesis but also other HTLV-I-associated inflammatory diseases.

2) Characterization of the promoter regions for HTLV-1 bZIP factor (HBZ) gene: M.
YOSHIDA, Y. SATOU, J. YASUNAGA and M. MATSUOKA.

The human T-cell leukemia virus type | (HTLV-1) basic leucine zipper factor (HBZ) gene is
encoded by the minus strand of HTLV-1 provirus, and transcribed from 3’ long terminal repeat
(LTR). However, the promoter region and its transcriptional regulation of HBZ gene remain
unknown. We have characterized the promoters of the HBZ (HBZ) genes. The promoters of spliced
(sHBZ) and unspliced HBZ (usHBZ) genes were TATA-less, which contained initiators and

downstream promoter elements. We found that SP1 was a critical transcription factor for sHBZ gene



expression. Chromatin immunoprecipitation assay demonstrated the binding of Sp1 to the promoter
region of sHBZ gene. We compared the functions of two proteins derived from sHBZ and usHBZ
gene, and found that sHBZ showed the stronger suppressive capability to Tax-mediated
transcriptional activation through 5’LTR than usHBZ. Only the sHBZ gene had growth-promoting

function for a T-cell line while usHBZ did not.

3) Identification of cellular proteins interacting with HBZ and characterization of virological
and pathological significance of the interaction: T. ZHAO, J. YASUNAGA, J. FAN, K.
HAGIYA, Y. SATOU, and M. MATSUOKA.

We are trying to identify cellular factors interacting with HBZ by using yeast two hybrid or
functional analyses of various signaling pathways. In this study, we found that HBZ specifically
suppressed kB-driven transcription mediated by p65 and tax but not the alternative NF-kB signaling
pathway. Using coimmunoprecipitation, we demonstrated the direct interaction between HBZ and
p65, and this physical association abrogated the DNA binding capacity of p65. In other aspect, HBZ
induced p65 degradation through ubiquitination-dependent pathway. In addition, HBZ repressed
transcription of selected classic NF-kB target genes. This study suggests that this selective binding
to p65 modulates Tax mediated NF-kB activation.

4) Electrostatically constrained a-helical peptide enhances its binding to the target: a new
design for HIV-1 fusion inhibitors: K. lzumi, E. Kodama, Yasuko Sakagami and M.
Matsuoka

Alpha-helical domain of gp41 plays an important role in folding and interaction of proteins,
providing therapeutic targets. For instance, enfuvirtide (T-20), a linear region of an a-helical 36
amino acid peptide derived from the HIV-1 gp41 C-terminal heptad repeat (C-HR), inhibits
membrane fusion of HIV-1 and cells by preventing 6-helix bundle formation, and has been used for
treatment of HIV-1-infected individuals. Although replication of multi-drug resistant HIV-1
variants has been effectively suppressed by T-20, it has been reported that HIV-1 can emerge with
the resistance after prolonged therapy. To suppress such resistant variants, we remodeled the
C-HR-derived a-helical 34 residues peptide (C34). Hydrophilic amino acids, glutamate and lysine,
were introduced at the solvent accessible site to enhance the a-helicity. The modified peptide
(SC34EK) showed highly enhanced activity against fusion inhibitor resistant variants as well as
wild type viruses. The anti-HIV-1 activity of SC34EK was well correlated with thermostability of
their 6-helix bundle, and crystal structure analysis revealed the validity of the modification. Our

approach may be applicable to design of a-helical peptides with high efficacy with specificity.



5) Random screening of compounds that inhibit HIV fusion: K. Izumi, K. Shimura, T. Naito,
E. Kodama, Y. Sakagami, and M. Matsuoka

We performed random screening of compounds that inhibit HIV-1 replication using
HeLa/CD4-LTR-b-Gal indicator cells. The cells are stably transfected with HIV-1 receptor CD4 and
long terminal repeat (LTR) driven b-galactosidase, indicating that the cells are permissible for
HIV-1 infection and induced b-galactosidase expression with Tat, HIV-1 transactivator protein after
HIV-1 infection. Using the cells, we easily examine HIV-1 infectivity within 2 days and apply to
random screening for the compounds. Some compounds are commercially available and some have
been synthesized in Kyoto University. In 2007, we performed approximately 20,000 compounds
and finally identified 27 compounds that inhibit HIV-1 replication over 50% at concentration of

lower than 10 uM. We will reveal the mechanism of action and also perform further screening.
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