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NMR Studies of the fibronectin type ITI domain from Bacillus circulans WL-12
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Growing evidence suggests that horizontal gene transfer plays an integral role in the evolution of
bacterial genomes. One of the debated examples of horizontal gene transfer from animal to
prokaryote is the fibronectin type III domain (FnlIID). Certain extracellular proteins of soil bacteria
contain an unusual cluster of FnIlIDs, which exhibits sequence similarity to those of animals. It has
been proposed that the bacterial FnIlID had been acquired horizontally from animals. In this thesis, I
report the solution structure of the FnllID of chitinase A1 from Bacillus circulans WL-12. To the
best of my knowledge, this is the first tertiary structure to be reported for an FnllIID from a bacterial
protein. Striking structural similarities to animal counterpart are found. Sequence comparisons with
other FnlIIDs from bacterial proteins reveal that the hydrophobic core-forming residues of bacterial
FnIlIDs are highly conserved, and thus are under strong evolutionary pressure. The total lack of
surface-exposed aromatic residues displays that the role of this FnllID is different from those of
other bacterial B-sandwich domains which function as carbohydrate-binding modules. These results
may support th.e hypothesis that the evolution of the FnllID in bacterial carbohydrase occurred

horizontally.
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