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This thesis is composed of four chapters. Chapter 1 is a summary of previous
researches on thermodynamic analysis of small globular proteins. In general, small
globular proteins showed cooperative and reversible unfolding, and it can be
explained by using two—state model (N-D). On the contrary, when the association and
dissociation of reversible oligomer (RO) occurred at thermal denaturation of small
globular proteins, its thermal denaturation process cannot be analyzed by two—state
model. Because thermally denatured proteins are often led to irreversible aggregation
at high temperature, the association of RO at high temperature is considered to be
very unique phenomenon, and an important phenomenon in understanding the behavior
of denatured proteins at high temperatures. However, the physical properties and
mechanism of RO have not been clarified because there were few precedents. In this
doctoral thesis, the unique thermal denaturation processes of small globular proteins
were analyzed, and aimed to supplement information on the physicochemical properties
of RO at high temperatures

In chapter2, RO formation and inhibition by single mutation of Val380 on dengue 4
envelope protein domain 3 (DEN4 ED3) at high temperature were introduced. Even though
DEN4 ED3 is a small globular protein, its thermal denaturation process was complicated
due to RO formation and dissociation at high temperature (4Nel,o4D). Furthermore,
substitutions of Val 380 with a less hydrophobic amino acid (Ala, Ser, Thr, Asn, Lys)
were significantly affected to inhibit RO formation at high temperature, and its
thermal transition model was represented by two—state model (NeD). These results
implied that RO formation of DEN4 ED3 at high temperature is derived from hydrophobic
interaction via Val 380

In chapter 3, thermodynamic analysis of MG state of horse heart cytochrome ¢ under

acidic condition and RO formation at high temperature was introduced. The structural




and thermodynamic characteristics of MG state have been studied well, and recent
studies indicated the oligomerization would be involved with the refolding of
cytochrome ¢ from MG state to N state. Because the volumetric information of MG state
is insufficient, it is worth examining the oligomerization process during thermal
transition from MG state. As a result of analyzing the thermal transition of
cytochrome ¢ in the MG state by DSC measurement, RO formation at high temperature
was observed, and its thermal transition could be explained by a six—state model
(MG1oMG20De1/21501/31301/41,4). Furthermore, as a result of PPC measurement, the
molecular volume of I, state was smaller than MG state, and it was considered that
the hydration amount was greatly reduced.

In chapter4, all results were briefly summarized




