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In this thesis, a novel production method for bio-active beads and their applications in biotechnology were
described.

In Chapter 1, general introduction of bio-active beads and their applications were described.

In Chapter 2, the novel bio-active beads production method and its application were introduced. Bio-active

beads are micro-gels made of alginate and Ca?* ion with various bio-materials. Alginate is a kind of hydrophilic
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polysaccharide that gelates in the presence of Ca?* ions. Alginate has been widely used for immobilizing DNA,
proteins, or living cells for applications in a variety of fields. In our laboratory, bio-active beads have successfully
been used for DNA transfection into microorganisms, plants, and animal cells. There are several previous
bio-beads production methods, such as sonication method, high voltage method or reserve micelle method, etc.
For different applications, a different producing method that is the most suitable for each purpose should be
employed.

In Chapter 3, bio-active beads for a new enzyme-displayed yeast cells screening system were described. Recent
reports on high-speed affinity screening systems for yeast cells using flow cytometry have not been adapted to
screening yeast cells that display hydrolyzing enzymes. Because of the fluorescent molecules which are released
from fluoresceinated substrate diffuse into a solution after enzymatic reaction. By capturing cells within small
beads, the released fluorescent molecules could be held in the beads for certain duration, and the sorting of those
beads showing elevated fluorescence was possible. Accordingly  bio-active beads captured
with B-glucosidase-displayed (BG+) yeast cells were screened from the mixed suspension of BG+ and negative
beads by fluorescent-activated cell sorting.

In Chapter 4, the future applications of protein-immobilized bio-active beads and cells-captured bio-active
beads were discussed. In this study, the protein-immobilized bio-active beads with small and uniform size were
produced. The size and shape of the beads are suitable for applying them to flow cytometry. The uniform size
makes it ascertain that the volume of immobilized-proteins in every bead will be the same for the following
reaction and insure the precision of the detection. Thus in the future applications, the protein-beads produced by
using this new method would be useful for the detection of protein-protein interaction by using flow cytometry.
The results of bio-active beads for screening of enzyme-displayed yeast cells suggest the possibility of their
applications in the screening for certain enzymes with novel function and/or the higher performance.

In Chapter 5, the general summary of the study was described. In this research, the new applications of
bio-active beads in biotechnology were explored. A new method for developing size- and shape-controlling
protein-immobilized bio-active beads was also successfully developed. This method should be useful for detecting
protein-protein interactions for the future applications. A new screening system for enzyme displayed yeast cells
was developed by using bio-active beads. Bio-active beads will be a useful tool for screening efficient enzymes
using yeast surface display method. Therefore I concluded that the bio-active beads are useful in various fields of

biotechnology.
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