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We focused on the molecular mechanisms of AIDS in-
duced by human immunodeficiency virus type 1 (HIV-
1) and leukemogenesis induced by bovine leukemia virus
(BLV).

Vpr, one of the accessory gene products of HIV-1, is
a 96-residue protein with several functions. It is involved
in import of the HIV-1 preintegration complex into the
nucleus of nondividing cells, in cellular differentiation, in-
ducing cell cycle arrest at the G2 /M phase, in immune sup-
pression, and in enhancement of replication of the virus.
We first found that HIV-1 Vpr was a new cargo which
utilizes the importin « solely for migration into nuclear,
and, in addition, importin 8 inhibits the nuclear import
of Vpr promoted by importin . We also found that the
importin a-dependent nuclear import of Vpr requires not
only the interaction with importin «, but also localiza-
tion at the nuclear envelope. Furthermore, HIV-1 that
encoded mutant forms of Vpr that failed to interact with
importin-a and localize at the nuclear envelope replicated
at drastically reduced rates. Thus, Vpr might be a key
regulator of the viral nuclear-import process during infec-
tion in macrophages. Next, we found by RT-PCR, RNA
protection analysis, and in wvitro splicing assay, that Vpr
caused the accumulation of incompletely spliced forms of
a-globin 2 and B-globin pre-mRNAs in cells that had been
transiently transfected with a Vpr expression vector. The
splicing of intron 1 of a-globin 2 pre-mRNA was effectively
inhibited by Vpr but the splicing of intron 2 was unaf-
fected. Thus, it is likely that Vpr contributes to the selec-
tive inhibition of the splicing of cellular pre-mRNA. To my
knowledge, this is the first report of an HIV-1 protein that
leads to inhibition of the splicing of cellular pre-mRNA.
Moreover, we found that Vpr also accumulated a 9 kb and
a 4kb class of incompletely spliced HIV-1 RNA in HeLa
cells. Vpr changed the variation of tat and rev mRNA lev-
els but this variation was found not to be due to the effect
of Vpr on the cis-regulatory element around A3-A4 splice
site that generates tat and rev mRNA. Immunoblot analy-
ses of Env-HA, which is representative of an incompletely
spliced RNA, Vpr promoted Env-HA protein synthesis in
the presence of Rev. Thus, we found a novel function of
Vpr which promotes Rev-RRE dependent nuclear export
of HIV-1 RNA and promotes viral protein synthesis.

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 anal-
ysis of influence of host genetic differences on the develop-
ment of BLV-induced leukemogenesis. We demonstrated
that bovine MHC class II DQA1 alleles are associated with
resistance or susceptibility to development of BLV-induced
bovine lymphoma.

Research Subjects
1. Elucidation of molecular mechanisms of HIV-I-
induced AIDS

2. Elucidation of molecular mechanisms of leukemogen-
esis by human and bovine leukemia viruses
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