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Increased Expression of a Chemically Synthesized Human Lysozyme Gene in Saccharomyces cerevi-
sige. Kim, Ki-Woon, Sun-Uk Choi, Seung-Cheol Lee, Hyun-Dong Paik, and Yong-I Hwang*. De-
parfment of Food Engineering, Kyungnam University, Masan 631-701, Korea—We have already pre-
pared a human lysozyme (HLY) structural gene from chemically synthesized 38 oligomers with high codon
usage in Saccharomyces cerevisiae. For directing the synthesis and secretion of HLY in S. cerevi-
siae, two types of expression vectors, a YCp centromere-based vector, pHK101 and a YEp 2-um circle-
based vector, pHKS501 were constructed. With the resulting plasmids, we have confirmed that yeast
transformant harboring pHKS01 has more secreted HLY than pHK101-transformant by using a lyso-
plate and a turbidimetric assay. In flask cultivation, pHKS01-transformant produced active HLY about 8
times (55 units/ml) higher than pHK101-transformant. From batch cultivation, the HLY productivity
was obtained with 1.12 units/ml/h, corresponding to a 1.8-fold increase compared with flask fermenta-
tion. These results indicate that yeast transformant with pHKS501 vector overexpressed and secreted
HLY than that of YCp type vector.
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Fig. 1. Construction of human lysozyme expression vectors.
pVC727, Control (HLY'); pHK101, YCp type [centromere-bas-
ed low copy number (HLY")]; pHK501, YEp type [2-um circle-
based multicopy number (HLY")]. The inner archs represent the
region and direction of translation of these genes. Closed bars
arched arrows represent DNAs derived from S. cerevisiae. The
striped and obliquely striped bears the GAP promoter and HLY
gene, respectively.
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Fig. 2. Lysoplate assay of HLY" transformants harboring plasmid.
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A, Trp* transformants of HY-1 harboring the YCp type vector, pHK101; B, Leu’ transformants of HY-1 harboring the YEp type vector,

pHKS01.
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Fig. 3. Benchtop assay based upon digestion of peptidogly-
can prepared from E. coli JM109 in an agarose gel matrix.

A, 100 yl supernatant of Leu® transformant (pHK501) culture; B,
47 units soln of commercial human lysozyme; C, 100 pl super-
natant of Trp* transformant (pVC727) culture. The gel was left
for 16 h at 30°C and then stained with ethidium bromide solution.
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Fig. 4. Human lysozyme production by pVC727, pHK101
and pHKS501 transformed yeast cells in flask fermentations.
X, pVC727 cell growth; %, pHK101 cell growth; ®, pHK501
cell growth; — , pVC727 pH; B, pHK101 pH; A, pHK501 pH;
4+, pVC727 HLY activity -, pHK101 HLY activity; ¢, pHK
501 HLY activity. Growth conditions were described in the text
in details.
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Fig. 5. Human lysezyme production by the Leu’ yeast trans-
formants harboring the YEp type expression vector, pHK501
in a jar fermentor.

@, pHK301 cell growth; M, pHK501 HLY activity(units/ml); A,
pHK301 pH. Growth condition was described in the text in de-
tails.
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