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Tk-SP is a subtilisin-like serine protease from hyperthermophilic archaeon Ther kodak is. To
examine whether the enzymatic properties, maturation mechanism, and structure of Tk-SP are similar to those
of Tk-subtilisin, which is another subtilisin homologue from the same organism, Tk-SP was overproduced in E. coli
in a pro-form (Pro-Tk-SP), purified, matured, and structurally and functionally studied. Pro-Tk-SP consists of
640 amino acid residues and is overproduced in Z. coliin a soluble form. Tk-SP is matured from Pro-Tk-SP upon
autoprocessing and degradation of N- and C-propeptides. Tk-SP exhibits activity in gel assay in the absence of
Ca?*, suggesting that Tk-SP requires neither propeptide nor Ca2* for folding. Tk-SP is highly active at alkaline
pH even at 100°C and highly resistant to thermal and chemical denaturation as Tk-subtilisin is. Thus, Tk-SP
has great potential for biotechnological application. The crystal structure of the active site mutant of Pro-Tk-SP,
which lacks C-propeptide (ProN-Tk-S359A), has been determined at 2.0 A resolution. The overall structure of
ProN-Tk-S359A is similar to that of Pro-Tk-subtilisin, except that it contains the B-jelly roll domain at the
C-terminus of the subtilisin doﬁmin and does not contain Ca2* ions in the subtilisin domain. Two Ca2*-binding
sites were identified in the B-jelly roll domain. The B-jelly roll domain contributes to the hyperstabilization of
Tk-SP only in a Ca2*-bound form. Mutation of the catalytic residue, Ser3s9, to Cys was used to analyze the
maturation process of Tk-SP because this mutation reduces the enzymatic activity of Tk-SP by ~2000 fold. The
result shows that N-propeptide is autoprocessed first and the Pro-Tk-SP derivative lacking N-propeptide is an
intermediate form of maturation process.
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