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Replacement and deletion mutations in the catalytic domain and

belt region of Aspergillus awamori glucoamylase to enhance

thermostability
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In summary, we have successfully increased GA thermo- stability by three
single-point, two replacement and one deletion mutation. The 23-30
replacement mutation is the most thermo-stable mutation yet obtained in
GA, along with the Ser30—Pro/Glyl37—Ala and Asn20—Cys/Ala27
—Cys/Ser30—Pro/Gly- 137—Ala mutations (Allen et al., 1998), which also
contain mutated residues in this part of GA. Therefore, the extended loop
region on the catalytic domain surface between a-helices 1 and 2 plays a
very important role in determining GA thermostability as well as substrate
selectivity. The highly O-glycosylated belt region on the catalytic domain
surface between residues 440 and 471 also has an important role in the
mechanism governing the irreversible thermoinactivation of GA; this result
strongly agrees with previously suggested functions of the O-glycosylation
region, which include pro-tecting GA from thermal denaturation. Amino
acid sequence homology provides direct and important information in pre-
dicting the functions of some important amino acid residues.
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