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SUMMARY

Development of New protein drugs for autoimmune disease in skin area by
using PTD with Plant transformation.

Nowadays, a lot of new mechanisms of protein and DNA functions that have huge potency for new
drug development are elucidated. But there were no systems which can delivery these proteins and
DNAs into the cytosol or nucleus of the cell safely. For resolve this problem, PTD(Protein Transduction
Domain) have developed which can permeate cell membrane. Especially, our research team have
developed Hphl and Sim2, the smallest and the most economical PTDs found up to now. These two
PTDs can deliver the cargo protein in vivo and in vitro 50 times better than other PTDs.

Our research team tried to develop new drugs for autoimmune diseases in skin area by using PTD
conjugated therapeutically potential proteins on plant cells. As a target proteins, GAL4, Hsp70 and
survivin were investigated. Hsp70 and survivin have anti-apoptotic functions. Hphl conjugated Gal4 used
as a DNA transporter because of GAL4-DNA binding.

First of all, we saw PTD-conjugted proteins could deliver into the plant cells well by detection of
PTD-EFGP. Also we could detect PTD-EGEFP localization in plant cells because EFGP emanate green
fluorescence. After that, we had confirmed that PTD-EGFP fusion proteins have correct folded structure
through proteomics technique. In short, PTD conjugated proteins can deliver to plant cells very well and
also their structure maintained as naive form.

Secondly, our research team had studied for functions of PTD conjugated proteins which were produced
on plant cells. In this project, Hphl-Hsp70 and Hphl-survivin were used for leading anti—apoptosis
effect. As instructed above, these fusion proteins were examined whether they can move into the
mammalian cells or not. Results are fine. These fusion proteins were detected in cell lysates which
proteins had treated. After that, we had proved that transdcution of Hphl-Hsp70 and Hphl-survivin lead
suppression against apoptosis. From the results above, we demonstrate that delivery of PTD conjugated
proteins can be easily and lead specific functions through cargo proteins. Hence we optimized system for
protein production and purification.

Finally, our research team designed Hphl-GALA4 protein for development of new strategy at DNA
delivery area. The existing technology of DNA delivery give toxic effects to target cells. For that reason,
DNA delivery through PTD may establish broad approach for cell transformation because this method
does not affect to target cells. Development of transformed plants will be more easily too. Hence we had
examined DNA delivery by using Hphl-GAL4 protein. As a result, we established DNA delivery system
by using Hphl-GAL4 protein. This system will contribute to make various transformed plants that
difficult to develop meanwhile.

These study will make a significant contribution to development of novel therapeutic drug against

various autoimmune diseases in future.
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