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The aims of this research are elucidation of (i) structure and function of the 80-kDa heat shock
protein, HSP90, and (ii) structure and function of an actin-binding protein, cofilin.



HSP90 is ubiquitous among all species from bacteria to human. Though HSPS0 has been
known to interact with various target proteins including steroid hormone receptors and certain
protein kinases, structure and function of the protein remained to be investigated. We have
elucidated native molecular structures and some domain structures of HSP90, We have found
that HSPOQ protects casein kinase II, a physiologically key protein kinase, from self-aggregation
and inactivation. In addition, we have created temperature-sensitive mutants of HSP90 in the
budding yeast and suggested functions of HSP90 from their terminal phenotypes at the restrictive
temperature. We have also genetic evidence that YDJ1, another major stress protein, interacts
with HSP30 in the expression of the both proteins.

Thermotolerance can be induced to some extents even in the presence of an inhibitor of
protein synthesis, suggesting that reorganization of cellular structures such as cytoskeleton
might be in part involved in the acquisition of thermotolerance. We found that cofilin, an
actinbinding protein, is translocated together with actin from the cytoplasm to the nucleus upon
heat-shock, This phenomenon leading fo reorganization of the nucleus may be related in the
acquisition of thermotolerance. We have shown that cofilin is essential for yeast cells to survive
and that hyper-expression of the protein also causes cell death. The nuclear location signal, an

actin-binding domain and a phospholipid-binding domain of this protein were identified,
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