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Rapamyecin is a potent immunosuppressant, but this drug is also known for its activities against
cancer cell proliferation and for life span extension. The cellular target of rapamycin is a Ser/Thr-
specific protein kinase named TOR, which forms a high molecular weight complex together with
multiple regulatory subunits, including mLST8. Here we show that human mLST8 can be
produced at a high level as a recombinant protein in the fission yeast Schizosaccharomyces pombe.
The protein was successfully expressed from the thiamine-repressible promoter as a fusion to
glutathione Stransferase (GST) at a detectable level by Coomassie blue staining. Expression in
a fission yeast strain which lacks multiple protease genes allowed increased expression and
stability of GST-mLST8. The soluble fraction of GST-mLST8 was affinity-purified and assayed
for its ability to bind the mTOR protein kinase in the lysate of cultured human cells. These
studies contribute to biochemical and structure biological analyses of mLST8 to elucidate its
function.

The fission yeast S. pombe is only distantly related to the budding yeast Saccharomyces and
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can serve as a unique eukaryotic host to express recombinant proteins. To further develop the
fission yeast expression system for diverse research purposes, we constructed a number of
expression vectors using the thiamine-repressible promoter and the heat-shock gene promoter in
combination with different types of tag sequences such as GST and the commonly used epitope
tags. Using those vectors, protein kinases from fission yeast and humans were successfully
overproduced in their active forms. We also constructed a vector to express recombinant protein
as a fusion with the secretion signal sequence derived from the carboxypeptidase Y (Cpy1), so
that the protein can be recovered in the culture medium in the presence of mild detergent. In
addition, new expression vectors with the heat shock gene promoter and a strain lacking multiple
protease genes were found to significantly improve production and stability of recombinant
proteins.

Analysis of protein structure by NMR and X-ray crystallography as well as dissection of
protein-protein interactions within a complex are greatly aided by molecular labeling techniques.
Here we have developed methodologies to label recombinant proteins expressed in the fission
yeast system. For *N-labeling of recombinant proteins, concentration of NH4Cl in the Edinburgh
Minimal Medium (EMM) was optimized by examining the rates of host strain growth and protein
expression at different NH4Cl concentrations. In addition, a protocol to incorporate unnatural
amino acids (UAA) into recombinant proteins has been established; we constructed a plasmid to
express the bacterial amber suppressing tRNAT* together with a modified version of Tyr
aminoacyl-tRNA synthetase. In fission yeast strains carrying this plasmid, UAA was successfully
inserted to recombinant protein where the amber codon was introduced within the gene encoding
the recombinant protein. When photo-reactive UAA was used, interacting proteins were
covalently crosslinked within living S. pombe cells irradiated by UV light. These techniques are
expected to allow researchers to utilize fission yeast as a protein expression system useful for
protein structure and in-vivo interaction studies.
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