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Bvolutionary Features of Serine Protease and its

Inhibitor as Mosaic Proteins
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BEXABEDEES

The serine protease is a typical example of the mosaic protein.
It is a suitable material for studying molecular evolution of genes
and proteins, because a gene (and thus a protein) is now considered
to be composed of domains of independent evolutionary origins. The
serine protease has a proteasc domain and a domain called the
kringle structure. The kringle structure is a typical motif that has a
pattern of disulfide bridges. The Kuniz-type protease inhibitor, a
protein inhibitor of the serine protease, has also a smaller size of the
kringle structure called the minikringle.

The purpose of this dissertation is to study the molecular
evolution of the serine proteases and the Kunitz-type protease
inhibitors, in order to elucidate the evolutionary process of mosaic
proteins. To accomplish this purpose, I studied the evolutionary
dynamics of these proteins from various aspects of molecular
evolution in the following chapters.

In Chapter 2, I explained the kringle structures of the serine
proteases and showed characteristic features of its molecular
evolution. In Chapter 3, I discussed the difference in evolutionary
pattern between the protease domains and kringle domains, in order
to exemplify domain shuffling occurring in the evolutionary course
of mosaic proteins. The molecular evolution of the Kunitz-type
‘protease inhibitors was discussed in Chapter 4, which explored the
evolutionary origin of the Kunitz-type domains inserted into various
proteins. In Chapter 5, I described the evolutionary relationships

between the kringle and kringle-like structures, for the purpose of




showing the possibility that these structures have undergone
independent courses in molecular evolution of the mosaic proteins.
In conclusion, as mentioned in Chapter 6, I emphasized the

importance of domain shuffling in evolution of mosaic proteins.
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