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Post-genome Era and Importance of Protein Thermodynamics

Kunitsugu Soda

(Received January 4, 2005; Accepted January 13, 2005)

It is described that genomic-DNA sequence analyses of many living organisms have been
completed, and studies on structural and functional genomics are now proceeding. The dual nature
of natural proteins is remarked that they have two different aspects of technological and scientific
entities, which is distinct from industrial functional elements. Characteristic aspects of the
molecular thermodynamic quantities of proteins, and their physical and biological implications
are explained including the enthalpy-entropy compensation and the large positive heat-capacity
change in protein denaturation. Finally, perspectives on the research of protein thermodynamics
at the post-genome era are presented and a possibility of the development of protein science in

the expanded sequence space is discussed.
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Fig.1 3D-structural models of proteins typical of the four structural types, (a) al a, (b) all B, (c) a/B, (d) aO B.
Spiral ribbons, arrow-shaped ribbons, and thin strings represent a-helices, B-strands and coil segments,
respectively. (a) Sperm whale myoglobin, (all a). (b) Jack bean concanavalin A, (all (). (c) Protease,

subtilisin carlsberg, (a/B, lower) combined with an inhibitor, eglin-c (upper). (d) Hydrolytic enzyme, (-

lactamase, (a0 f).
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Fig.2 Temperature dependence of the denaturation-
thermodynamic quantities of an electron-

transferring protein, horse heart cytochrome c.
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Fig.3 3D-structure of cold shock protein (csp A) and
its hydrophobic cluster: (a) The underlined residues
in the one-letter coded amino-acid sequence (upper)
and the residues indicated with vertical bars on
the secondary-structure (lower) are hydrophobic-
cluster residues. (b) Ribbon model of the 3D-
structure of cspA. (c) Hydrophobic cluster of cspA.
Hydrophobic residues cluster inside the sandwich-

like structure formed of two [-sheets.
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