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Hyperthermophilic microorganismsare attractive sources for novel biocatalysts in that
proteins purifications from these cell are often much easier than those from mesophilies"”.
However, archaeal genes are usually poorly expressed in Escherichia coli because of the
difference in codon usages3). The genes of thermoacidophilic archaeon Sulfolobus solfataricus
have a high content of rare codons for arginine (argU), isoleucine (ileW), and leucine (leuW),
which are rarely used in E. coli. To test rare codon effects, we heterologously expressed the
five ORFs of S. solfataricus (SSO0981, SSO2493, SS0O2585, SSO3107, and SSO3198) in E.
coli. Unlike from other ORFs, SSO3198 was scarcely expressed when their gene was cloned
in pRSET and expressed in E. coli BL21(DE3). However, the same gene could be
successfully expressed in E. coliBL21(DE3)-CodonPlus RIL strain”, which contains extra
copies of argU, ileY, and leuW tRNA genes. We tested the effects of the frequency of rare
codons and locations of them on protein expressions of two ORFs, SSO3198 and SSO3107,
which contain approximately the same rare codon frequency, by point mutation studies. From
these studies, we found that heterologous expressions of SSO3198 in E. coli depended on the

position of rarecodons rather than the frequency of rare codons.
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