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M Overview (background, goal, detail)

To clarify the initial perception mechanism of heat stress response in animal cell, | am focusing on a membrane glycolipid "cholesteryl
glucoside (CG)".

CG is a glycolipid in which the glucose residue is linked by a B-glycosidic bond to cholesterol, and was first discovered by our research
group as a key molecule of heat stress response (Kunimoto et al., 2000, 2003). CG is rapidly induced by heat shock in animal cell membrane
before the occurrence of heat shock transcription factor 1 (HSF1) activation and heat shock protein (HSP) production, and the addition of CG
induces HSF1 activation and HSP production to the culture of human fibroblasts and rat gastric mucosa (Kunimoto et al.,2002, 2003). It is
highly conceivable that CG functions as a crucial lipid mediator in the stress responses in the animal (see above figure).

The glucosyltransferase that takes charge of CG-synthesis reaction has not yet been identified in animals, therefore, it has not been
clarified how CG is synthesized in heat stress dependent manner. Moreover, HSF1 activation mechanism mediated by CG is not clarified yet.
In the present study, | address these challenges, and am aiming at the clarification of the initial perception mechanism of heat stress
response in animal cell.

M Process, case study
(1) Analysis of CG-synthesis mechanism in animal cell :
Thus far, it had been thought that CG was synthesized from cholesterol and UDP-glucose. However, in the present study, it was clarified
that CG was synthesized by membrane-localized glucosyltransferase from cholesterol and membrane glycolipid glucosylceramide
(Akiyama et al., 2011).
- Itis expected to become a strong clue about the clarification of the initial perception mechanism of heat stress response.
(2) Identification of animal CG-synthesizing enzyme : Purification of the enzyme from hog stomach and identification of human enzyme gene

(3) Analysis of HSF1 activation mechanism mediated by CG

M Potential (applications, future goals)

It is thought that the involvement of CG-synthesizing enzyme in heat stress response is animal cell specific.
Therefore, the present study which clarifies the initial perception mechanism of heat stress response mediated by CG might become a
breakthrough for the clarification of the homeostatic mechanism in animal cell. Because heat stress response is involved in various diseases,
CG-synthesis mechanism that might be the basis of a lot of diseases will be able to be used as a drug discovery target.
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