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Various host cells are used for a large scale production of recombinant proteins. Among
them, bacterial cells are the most economic system due to their rapid growth and production
cost. However, bacterial system often suffers expression of inactive, non-native protein as
insoluble inclusion bodies. This problem may be overcome by increasing the stability of the
expressed proteins. It would be desirable to increase the stability of the proteins by changing
the cellular environment, but not by changing the protein sequence. Moderately halophilic
bacteria may be ideal candidates as such a host cell. Moderately halophilic bacteria
accumulate, against extracellular osmotic pressure, not only salts but also compatible solutes,
including amino acids, sugars and polyols. Compatible solutes stabilize proteins in solution
at sufficiently high concentration. As the intracellular concentration of compatible solutes
can be modulated by changing the extracellular salt concentration, the stability of the
-expressed protein can also be modulated. I have initiated to establish the expression system
using these bacteria.

| First, a promoter was isolated from the moderately halophilic bacteria and its activity was
examined using expression of beta-lactamase, as a reporter, derived from moderately
halophilic bacteria. Both promoters from porin (hopP) and chaperonin (groESL) genes
showed high transcriptional activity. This expression system using the above promoter was
applied to the expression of human serine racemase (hSR). The hSR activity has been
expected as a therapeutic target of neuropsychiatric diseases, since the product, D-Ser, is a
modulator of the glycine site of N-methyl-D-aspartate (NMDA) receptors. Abnormal
activity of NMDA receptor was shown to relate to several psychiatric dysfunctions such as
'schizophrenia. Previously we expressed hSR in E. coli as insoluble inclusion bodies and
were able to refold the protein into the active structure with detergent/cycloamylose-assisted
method, but with a low yield. The newly developed expression system using moderately
halophilic bacteria lead to soluble expression of hSR in an active form of high quality and
quantity. These results demonstrate that the expression system developed using moderately
halophilic bacteria can be used for an efficient, cost-effective production of heterologous

proteins in an active form.
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