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Abstract

(Background)

Severe cytomegalovirus (CMV) infection occurs in immunocompromised patients such as
HIV-1-infected individuals and hematopoietic tumor patients. In addition, risk of severe CMV
infection in adults is currently increasing due to the growing number of transplantation for
malignant diseases. However, only few therapeutic agents for CMV infections are currently
available, and each of them has problems such as toxicity. In this study, we aim to develop new
therapeutics against CMV infection.

(Method)

We established a drug evaluation system with CMV-infected cells (MRC-5). The inhibitory
effect of drugs was measured by MTT method and QPCR method. Using the assay system, over
100 compounds in a chemical library of nucleic acid analogs were screened and candidates as
lead compounds for anti-CMV drugs were selected. Structural optimization and synthesis for
new compounds that have greater activity with less toxicity was simultaneously conducted.

(Results and Discussion)

In the first year of the study, we have successfully identified lead compounds that belong to two
different groups. One is 4'-modified NRTIs (nucleic acid reverse transcriptase inhibitors) related
to CAdA and CdG with potent anti-HIV and HBV activity (Takamatsu et al. Hepatology 62:
1024-36, 2015). EFAA/MK 8591, which is currently under clinical trials as a new anti-HIV drug,
also belongs to the group. Although no anti-CMV activity was observed for EFdA, CAdA, and
CdG, we found that some of other 4'-modified NRTIs possessed potent anti-CMV activity
(IC50: ~10 nM). However, they also had somewhat strong toxicity, and thus structural
optimization toward higher activity with less toxicity is currently ongoing.

On the other hand, we also identified another lead compound (HKT2-1) with a
unique core structure and activity profile. Our preliminary data suggests that the compound is
likely to be phosphorylated (activated) by the UL97 of CMV as well as existing anti-CMV drug
GCV (ganciclovir), and thus it is less toxic to uninfected cells.

In the future we will continue to develop these two different anti-CMV drug
candidates. In addition, we will consider to develop novel lead compounds that have combined
advantages of these two different groups.
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