Molecular cloning of human glucose-6-phosphatase catalytic subunit 2 gene, and enzyme
characterization
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ABSTRACT
Human glucose-6-phosphatase ( G6Pase ) located in the endoplasmic reticulum, that catalyzes the hydrolysis of glucose-6- phosphate
( G6P ) to glucose and phosphate. There are three G6Pase genes from human : G6PC1 ( glucose-6-phosphatase catalytic subunit 1),
G6PC2 ( glucose-6-phosphatase catalytic subunit 2 ) and G6PC3 ( glucose-6-phosphatase catalytic subunit 3 ). The three G6Pase
genes expressed in different tissues, if the enzyme defect can cause different symptoms. This study focuses on G6PC2, it specifically
expressed in pancreatic islets. We have commissioned the company to produce cDNA with the size of 1,068 bp that was significantly
ligated with pQE30 expression vector and then transformed into E. coli Nova Blue for overexpression. The gene expressed the
peptide chain G6PC2 with the molecular weight of 45 kDa. This protein was isolated by 6 His-tag can be purified by Ni-NTA
column and assayed by glucose dehydrogenase-coupling method in finding activity of the enzyme. We found that wild type of
G6PC2 enzyme had optimal reaction under 100 mM boric acid pH 8.0 at 37 O which was catalyzing 5 mM G6P in 30 mins.
According to this condition, then add several metal ion in the reaction, this enzyme is not affected by metal ions. Following the
course, we selected one clone with higher level activity and three clones with lower level activity from 116 screened clones. These
four clones are single-point mutation, the amino acid mutations were H78P, Y42H, Y124H, and E99K. We purified the four mutant
proteins, assayed by glucose dehydrogenase-coupling method and to analyze the enzyme kinetics. The comparison with wild type
G6PC2 results, in Km part : Y42H and Y124H mutants were higher than wild-type in 2.62 fold and 1.09 fold, respectively; E99K
and H78P mutants were lower than wild-type in 0.61 fold and 0.65 fold, respectively; however in kcat part : Y42H and H78P
mutants were higher than wild-type in 4.29 fold and 2.63 fold, respectively; Y124H and E99K mutants were lower than wild-type in
0.6 fold and 0.56 fold, respectively. We observed the amino acid alignment of alkaline phosphatase of E. coli, that has 50% similarity
with G6PC2. The calibration of all the mutations in this model was tryed to indicating the possible reasons for changes in activity.
H78P position in the active center of the bottom of the catalytic barrel, and proline forms a larger turn, may be related to stretch the
opening of the barrel to make it easier for substrate binding to the enzyme. Y42H mutation becomes more positively charged nature,
which may affect D51 and S102 to attract substrate. So that was made the substrate closer to the hydrolysis of phosphate by R166,
and increased enzyme activity. E99K and Y124H have similar effects on the outcome, may be due to an increasing positive charge,
when the substrate was closed to these two mutants, the phosphate easily be attracted, which led to lower the risk of hydrolysis by
R166.
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