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Beginning and Development of Micro Flow Devices/System Researches
Shuichi Shoji
School of Science and Engineering of Waseda University

Abstract

Brief history of the beginning of micro flow devices fabricated by Si micromachining technologies is
introduced. The starting circumstances of the micro total analysis systems researches and development of
MicroTAS conferences are described next. The flow of micro fluidic devices and systems which have

been developed in our group are also introduced.

Keywords: MEMS, MicroTAS, Micro flow devices/systems
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Construction of the Synthetic Cell Based on the Reconstructed

Cell-Free Translation System, PURE system
Yutetsu KURUMA, Takuya UEDA

Graduate School of Frontier Sciences, The University of Tokyo
*E-mail: ueda@k.t-tokyo.ac.jp; Address: Kashiwanoha5-1-5, Kashiwashi, Chiba 277-0882, Japan.

Abstract

Protein synthesis in a test tube is now common method to obtain a target protein as well as conventional
cell-using method. Such technology is called as “cell-free system”, and now commercially available as a kit form
from several companies. Although the most of cell-free systems are based on cell extracts, a unique cell-free
system has been developed without any cell extract. It is a reconstructed cell-free system and called as PURE
system. The PURE system is composed of 36 kinds of enzymes and ribosome. All of the components were
highly purified from Escherichia coli and composed in a single reaction mixture under the optimized buffer
condition. The PURE system is useful kit not only for obtaining the protein in quick and clean way, but also for
applying to other biotechnologies, e.g., introduction of unnatural amino acid, ribosome display, or membrane
protein synthesis. Furthermore, the PURE system has a significant advantage in the study of synthetic biology
that aims to construct a living cell by bottom up approach. In this report, we introduce the feature of the PURE

system and advanced application.

Keywords: cell-free protein synthesis; unnatural amino acid, ribosome-display; eSol; liposomes; synthetic cell
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Innovation of Conducting Polymer Materials

Katsuyoshi HOSHINO
Graduate School of Advanced Integrated Science, Chiba University

Abstract

Recent progress in our study of conducting polymer materials is described. The conducting polymer
materials have been studied for their unique electrical, electrochemical, and optical properties. Our group
applied their properties to transparent conducting materials and dinitrogen fixation reaction. The former
application is based on the reaction of conducting polycarbazoles with metals to give conducting transparent
films and inks. The latter application was made using the junctions of some conducting polymer materials
(polythiophenes, polypyrrole, polycarbazole, polyfuran, and their derivatives) and titanium oxides.
White-light irradiation of these junctions induced the fixation of atmospheric dinitrogen into ammonium salt
and ammonia under ordinary pressure and temperature. This tutorial review describes the preparation and
characterization of the conducting polymer materials in their applications to transparent conducting materials

and dinitrogen fixation systems.

Keywords: Conducting polymers; Transparent conducting materials; Nitrogen fixation
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