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Currently, infections account for about 30% of annual mortalities worldwide, and it is feared that the ratio may rise
abruptly in the future. This is because new viral infections have recently emerged one after another. One representative of
such infections is AIDS, which kills about three million people every year. As well as human immunodeficiency virus type I
(HIV-D) is the etiologic agents of AIDS, human T cell leukemia virus type I (HTLV-D) induced adult T-cell leukemia (ATL)
and bovine leukemia virus (BLV) induced enzootic bovine leukosis (EBL) constitute a unique subgroup within the
retrovirus family. The main subject of our unit is to understand the molecular mechanisms of AIDS induced by HIV-T and
leukemogenesis induced by HTLV-I and BLV, and, in addition, to develop new methods for prevention for these viral
pathogenesis. In preparation for the coming threats from newly-emerging viruses, our unit focuses on the development of a
new drug targeting a replication mechanism shared by many viruses.

1. Pathogenesis of HIV-1-induced AIDS and development of anti-HIV-1 strategy

Vpr, one of the accessory gene products of HIV-1, is essential for the nuclear import of preintegration complex (PIC) in
these cells, although the role of Vpr in the entry mechanism of PIC remains to be clarified. We have shown previously that
Vpr is targeted to the nuclear envelope and then transported into the nucleus by importin o alone in an importin
B-independent manner. Here we demonstrate that the nuclear import of Vpr is strongly promoted by the addition of the
cytoplasmic extract from macrophages but not from monocyte, and the nuclear import activity is lost by immunodepletion
of importin o from the cytoplasmic extract and by siRNA transfection corresponding to importin o, indicating requirement
the expression of importin o for a nuclear import of Vpr. Furthermore, interaction between importin o and the N-terminal
o-helical domain of Vpr is indispensable not only for the nuclear import of Vpr but also for HIV-1 replication in
macrophages. This study suggested the possibility that the binding of Vpr to importin o that precedes a novel nuclear
import process is potential target for therapeutic intervention. Interestingly, by ELISA-based binding assay, we isolated
small molecules that inhibit not only the binding between Vpr and importin o but also HIV-1 replication in macrophages.
Finally, this lead compound interacted Vpr and interfered Vpr-induced apoptosis.

2. Mechanisms of leukemogeneses by human and bovine leukemia viruses and development of new methods for prevention

BLV, which is closely related to human T-cell leukemia viruses types 1 and 2, is the etiologic agent of enzootic bovine
leucosis (EBL). We investigated the molecular analysis of influence of host genetic differences on development of
BLV-induced leukemogenesis. We here demonstrated that bovine MHC class II alleles associated with resistance or
susceptibility to development of BLV-induced bovine lymphoma and developed a new DNA typing method for the diagnosis
of alleles associated with resistance or susceptibility. Moreover, we established a new real time quantitative PCR assay of
quantitation of BLV proviral load using SYBR Green interaction and found that the proviral load of BLV-infected cattle
with the resistance-associated alleles was significantly higher in those of cattle with the susceptibility-associated alleles.
Now we try to clarify the distribution of alleles associated with resistance or susceptibility and to apply our new method in
North America continent.

3. Molecular mechanisms of nuclear entry of influenza virus and development of new antiviral strategy

Influenza virus is a negative strand RNA virus and its one of the rare RNA viruses to replication in the nuclear. Its virus
genome is split up into 8 RNA and the complex consisting of viral RNA, the polymerase complex and the stoichiometrically
bound NP is called the ribonucleoproteins (RNP) complex. The 8 RNPs represent independent units for transcription and
replication inside the host cells. Nuclear import of influenza virus RNPs are imported into the nucleus with interaction
between NP and importin o/f. Therefore, we performed in silico screening for NP to isolate small molecules that inhibit the
interaction between NP and importin a/f.
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