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Fig.5 Stereo view of wild-type GI and GIQ20L
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Mutations of Q20L and G247D Improved the Specific — activity and
Optimum pH of Glucose Isomerase

ZHU Guo-Ping' LUO Dan' CAI Yun-Fei' ZHU Xue-Yong' 2
TENG Mai-KUN' 2 WANG Yu-Zhen!
' Department of Molecular Biology and Cell Biology and > The Key Lab of Structural Biology USTC CAS
School of Life Science University of Science and Technology of China Hefei 230026

Abstract The mutants of Q20L and G247D of glucose isomerase GI were constructed by in vitro site-directed muta-
genesis of GI gene with double-primersmethod. The recombinant plasmids pTKD-GIQ20L and pTKD-GIG247D were
expressed in E . coli K38 strain. The comparison experiments of mutant enzymes with wild-type GI showed that 1 the
optimum temperature of GIQ20L was decreased by 5C . Its thermostability was only 78 % half-time of the wild type.
But its substrate affinity was enhanced. 2 The specific-activity of GIG247D was increased by 33% and the optimum
pH was lowered by 0.6 unit. However the thermostability of GIG247D was decreased. We supposed based on the above
facts and 0. 19nm resolution crystal structure of SM33GI that GIn20 locates between a0-helix and al-helix the substitu-
tion of hydrophobic side chain of Leu for hydrophilic side chain of Gln may enhance the hydrophobic interaction of the
molecular surface leading to the decrease of the stability and thermostability of GIQ20L. Gly247 which is the last amino
acid of a B-sheet from 242 to 247 residues locates in the active core of GI. After replacement Asp247 which has strong
nagetive electricity may change the electrostatic distribution and influence the charge transfer processes of the active core.
So the specific-activity of GIG247D was increased. The introduced charge could alter the pKa of dissociable groups and
make the optimum pH lower. In addition the side chain of Asp247 seems to be very crowded in the surrounding space
conformation and is easy to exclude with the other side chains therefore influences the stability of 3-sheet. Furthermore

Asp247 is in the vicinity of the interface of subunits so it could interfere with the stability of the interaction between sub-
units. Thus the GIG247D decreased the thermostability of SM33GI. The higher enzyme activity and the lower optimum

pH will be very useful for industrial production of GI.
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