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HTLV-1 Tax protein is an essential transcriptional posi-
tive regulator of viral expression, interacts with a num-
ber of cellular proteins and is a potent activator of viral
and cellular gene expression. It has been previously
shown that HTLV-1 infected cells arrest at the G1/S
boundary when subjected to cellular stress. In addition,
it has been observed HTLV-1 infected cells to undergo
increased apoptosis upon cellular stress. In this study,
we performed time-lapse imaging to explore the spatio-
temporal patterns of cell-cycle dynamics during expres-
sing Tax in fluorescent ubiquitination based cell-cycle
indicator Fucci-Hela cells. In the case of Tax-expressing
cells, we were able to monitor dynamics of cells arrest-
ing at the G1 phase and apoptotic cells, which showed
rounded morphology and detached from dish after the
cell cycle arrest. To elucidate the mechanism by which
Tax induces the cell cycle arrest and apoptosis, we ana-
lyzed the regulation of a panel of host cellular genes by
Tax using the microarray technology. We identified 17
Tax-dependent genes related to cell cycle regulation
resulting in >2.0 fold up- or down-regulation and they
were involved in response to stress and DNA damage,
cell proliferation, mitotic cell cycle and inflammatory
response. Additionally, 23 pro- and anti-apoptotic genes
were regulated by Tax. Up-regulated genes were vali-
dated by real time RT-PCR analysis. To clarify the genes
involved in Tax functions, we are conducting knock-
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down experiments for up-regulated genes. Collectively,
our study permits the understanding of the biological
events affected by retrovirus Tax, as regulation of cell
cycle and apoptosis.
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