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Skin pigmentation treatment of lysosomal fraction modified to overexpress glutathione peroxidase

11 eukaryotes have lysosomes that contain hydrolytic enzymes, such as protease, that degrade waste materials and

cellular fragments. As a cellular organelle, lysosomes function as the digestive system of the cell, serving both to
degrade material taken up from outside the cell and to digest obsolete components of the cell itself. In a previous study,
melanin compounds were bleached using lysosome-related organelle extract (LOE) in which glutathione peroxidase
(GPX) contributed decisively to melanin decolorization. In this study, Saccharomyces cerevisiae was engineered to
overproduce GPX, which increases the melanin color reduction activity of LOE. In addition, the peroxidase activity
of the recombinant yeast was measured for each compartment. In spite of the modification to overexpress the GPX
protein, with the peroxidase activity of the lysosome fraction specifically higher, the overall peroxidase activity of
the cells remained constant. The overexpression of GPX2 among the GPX present in S. cerevisiae increased both the
melanin-decolorization activity and peroxidase activity of LOE. These results indicate that the peroxidase activity is
related to the melanin decomposition and antioxidant enzymes such as GPX. In an artificial skin tissue test, the LOE
extracted from the recombinant yeast was efficient in reducing the melanin. These results confirmed the enzyme’s
ability to penetrate corneous tissue, and they suggest the possibility of further development as a new whitening
cosmetic. This work was supported by Korea Institute of Planning and Evaluation for Technology in Food, Agriculture
and Forestry(IPET) through Crop Viruses and Pests Response Industry Technology Development Program, funded by
Ministry of Agriculture, Food and Rural Affairsc MAFRA)(321108-04)
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