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Heptose production by transketolase from Arthrobacter globiformis M30
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Transketolase (TK) is an enzyme of the pentose phosphate pathway in almost animals and plants. TK catalyzes the transfer reaction of a two-carbon fragment from phosphorylated ketose (D-xylulose 5-phosphate) to phosphorylated aldose (D-erythrose 4-phosphate) affording D-fructose 6-phosphate and glyceraldehyde 3-phosphate. For previous study, TK from Arthrobacter globiformis M30 catalyzed the transfer reaction of non-phosphorylated ketose to non-phosphorylated aldose, and L-Sorbose was produced from L-erythrulose and L-threose by TK. In this research we focus on production of heptose by transketolase.

The reaction used TK from A. globiformis M30 was performed using 1% L-erythrulose as a donor substrate and 1% eight kinds of aldopentose as a receptor substrate at 30℃. After the reaction, the sugar composition in the reaction mixture was analyzed by HPLC. As a result of carrying out an enzymatic reaction with TK derived from A. globiformis M30 using L-erythrulose and 8 kinds of aldopentose as substrates, it was confirmed that the peaks of the products increased with time for all the substrates. The conversion rate for the 96 hours reaction was 63% for L-arabinose, 59% for L-lyxose, 52% for D-ribose, 8.3% for D-arabinose, 7.8% for D-xylose, and 7.4% for L-ribose, 7.2% for D-lyxose and 3% for L-xylose.
The transfer reaction by TK was performed using L-erythrulose and D-ribose as substrates. The product was isolated by HPLC using a Hitachi gelpack GL-P2611 column, and the product was identified as D-sedoheptulose by HPLC analysis, NMR spectra and optical rotation measurement.
TK from A. globiformis M30 was immobilized by anion exchange resin. Immobilized TK increased temperature stability and pH stability. Therefore, the immobilized TK may be able to produce heptose more efficiently.

We are now under investigation on the development of heptose production using TK from A. globiformis M30.
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