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The three-plasmid yeast expression system utilizing the portable small ubiquitin-
like modifier (SUMO) vector set combined with the efficient endogenous yeast protease
rapidly produces large amounts of soluble functional protein. It provides high levels of
expression for three different proteins simultaneously. This system is used to express a
peptide of potential commercial value in an industrial Saccharomyces cerevisiae strain
also engineered to express xylose utilization and metabolic correction enzymes. The
xylose isomerase (XI) gene for pentose utilization is expressed using the first of three
SUMO vectors. A value-added co-product is expressed in the second vector. The test
product here is the putative bioinsecticidal peptide, lycotoxin-1 (Lyt-1). The third vector
is employed to express metabolic correction genes to enhance pentose utilization.
Engineering of the yeast strain involved three steps. First, using a novel PCR assembly
strategy we cloned the X1 open reading frame (ORF) into the URA-selectable SUMO
vector and placed it into the S. cerevisiae strain. Second, using amino acid scanning
mutagenesis we generated a library of mutagenized Lyt-1 ORFs, cloned it into the TRP-
selectable SUMO vector, and placed it into the Xl-yeast. Third, the Yersinia pestis
xylulokinase gene was cloned into the LEU-selectable SUMO vector and placed into the
Lyt-1-XI-yeast. Yeast strains expressing xylulokinase and Lyt-1 in addition to XI
showed improved growth on xylose compared to XI-yeast.
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