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P-142 DEVELOPMENT OF CAGED DIACYLGLYCEROL-LACTONE
DERIVATIVES AND THEIR APPLICATIONS

Yuki Serizawa', Wataru Nomura', Nami Ohashi', Yoshiaki Okuda'?. Hironori
Matsumoto'?, Hiroshi Tsutsumi', Toshiaki Furuta'?, and Hirokazu

Tamamura'?

'Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University,
Chiyoda-ku, Tokyo 101-0062, Japan, ’School of Biomedical Science, Tokyo Medical and
Dental University, Chiyoda-ku, Tokyo 101-0062, Japan, 'Faculty of Sciences, Toho
University, 2-2-1 Miyama, Funabashi, Chiba 274-8510, Japan

Caged compounds are molecules designed so that their biological activity will be
temporary disappered and then reactivated by applying external triggers such as ultraviolel
light. These compounds receive widespread attention as temporary and spatially controlled
probes of cell-based processes. Protein kinase C (PKC), which is a serine/threonine-specific
protein kinase. plays a pivotal role in cell signaling by functioning as a central signal
transducing element. These signals are generated by a broad range of ligands which produce
the lipid second messenger, diacylglycerol (DAG). Marquez et al have developed DAG-
lactone derivatives with a significant increase in binding affinity for PKC as possible
templates for the construction of conformationally constrained analogues of DAG. In the
present study. caged DAG lactones were synthesized and their photochemically properties
were characterized. We confirmed that caged DAG-lactones are photolysed by ultraviolet
light irradiation with HPLC analysis and that uncaged DAG-lactones activate PKC by
imaging analyses using a confocal microscope system. These results indicate that activity
control of DAG-lactones with photo-removable protecting groups could be a useful ool for
clucidation of activation mechanism of PKC in mammalian cells,

signal transduction
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P-146 SITE-SELECTIVE CYTOSINE METHYLATION BY A SPLIT DNA
METHYLASE

Wataru Nomura', Hirokazu Tamamura', and Carlos F. Barbas, I11°

'Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University,
Chiyoda-ku, Tokyo 101-0062, Japan, *Departments of Chemistry and Molecular Biology, The
Scripps Research Institute, La Jolla, California 92037, US A

Covalent modification of DNA, such as cytosine methylation, can induce heritable gene
silencing. If epigenetic modifications can be specifically targeted, new approaches to
transcriptional therapy should result. To address this challenge, we sought to design
methyltransferases that would act only at a desired site by adapting the sequence-enabled
assembly strategy. Methyltransferase Hhal (M.Hhal) was split into two domains and N-,
C-terminal domains were fused to HS2 and HS1 zinc finger domains, respectively. Detection
of site-specific methylation was performed by using Hhal restriction enzyme digestion.
Moreover, the site-specific methylation was determined by bisulfite sequencings. Our split
DNA methylase performed site-specific CpG methylation in living cells without any
background methylation when appropriately assembled at the target site. This is the first
successful application of the sequence-enable enzyme reassembly approach in vivo. This split
domain re-assembly strategy will allow creation of programmable zinc finger methylases that
act at any specific CpG site in the mammalian genome. Programmable methylases should
orchestrate heritable gene silencing and should find application in DNA tagging approaches

and in nanotechnology.
:I Assembled M.Hhal
I-IS‘l :.'l
5

Figure. Schematic representation of split-methylase binding to the target DNA.
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Fig. | Induction of change of the gp120 conformation by CD4 binding in HIV-1 entry
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CD4 mimic small molecules targeted for dynamic supramolecular mechanism of HIV entry

Yuko Yamada', Kazuhisa Yoshimura’, Chihito Ochiai', Tomohiro Tanaka'. Junji Shibata’, Makiko Hatada’,
Hiroshi Tsutsumi', Wataru Nomura', Shuzo Matsushita’, Hirokazu Tamamura'""

'Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, “Center for AIDS
Research, Kumamoto University, 'School of Biomedical Science, Tokyo Medical and Dental University

To date, highly active anti-retroviral therapy (HAART), which utilizes & combination of HIV protease
inhibitors and reverse transcriptase inhibitors, has brought us a great success and hope in the clinical
treatment of HIV-infected patients. However, HAART involves serious clinical problems such as the
emergence of multi-drug resistant strains, These drawbacks encouraged us to develop brand-new drugs
with novel action mechanisms. Recently, a molecular mechanism invelved in HIV-entry and -fusion into
host cells has been disclosed in detail. The elucidation of the dynamic supramolecalar mechanism in
HiV-entry and -fusion has provided insights into new type of drugs that can block HIV infection, Based on
this finding, we have developed entry inhibitors such as coreceptor CXCR4 antagonists, T22 and T140. In
this study, we focused on CD4 mimic small compounds, such as NBD-556'", and performed their
structure-activity relationship study. In addition, effects on the dynamic supramolecular mechanism of HIV
entry and a combinational use with CXCR4 antagonists or neutralizing anfibodies were investigated.

NBD analogues having various substituents on the phenyl ring were synthesized, and their anti-HIV
activity was evaluated. Some compounds showed potent anti-HIV aclivity. In addition, NBD analogues
showed highly synergic effects with an anti-gp120 antibody and with T140, In the FACS analysis. in the
presence of NBD analogues, the anti-gp120 antibody strongly hinds 1o the HIV envelope. It suggests that
CD4 mimic compounds induce a conformational change of gp120.

CD4 mimic compounds might expose the epitope region of gpl20, which was hidden inside. These
compounds would be important probes directed 1o the dynamic supramolecular mechanism of HIV Entry,
and useful lead compounds for cockuail therapy of ATDS,
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