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Improvement in Electron Transfer Efficiency
Between Multicopper Oxidase and Electrode
by Immobilization of Directly
Oriented Enzyme Molecules
Eiichiro Takamura™', Haruto Suzuki™,

Takuto Nakamura™, Hiroaki Sakamoto™,
Takenori Satomura™, Haruhiko Sakuraba™,
Toshihisa Ohshima™*, Shin-ichiro Suye™*’

*! Department of Advanced Interdisciplinary Science and
Technology, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-
8507, Japan

*2 Department of Frontier Fiber Technology and Science,
Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

*> Department of Applied Chemistry and Biotechnology,
Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

*+ Department of Applied Biological Science, Faculty of
Agriculture, Kagawa University, 2393 ikenobe, miki,
kagawa 761-0795, Japan

*> Department of Biomedical Engineering, Faculty of
Engineering, Osaka Institute of Technology, 5-16-1
Omiya, Asahi-ku, Osaka 535-8585, Japan

We investigated the effects of the distance between redox
site of multicopper oxidase from Pyrobaculum aerophilum

(McoP) and the electrode surface on efficient electron transfer to

optimize biodevice performance. The O, reduction peak current

densities of the electrode on which McoP was directly
immobilized using C-terminus His-tagged and Cys residue
introduced McoP, and the electrode on which McoP was
immobilized using C-terminus His-tagged McoP and self-
assembled monolayer (SAM) were 203.6 pA/cm? and 167.4 pA/
cm?, respectively. The O, reduction current per unit enzyme
activity of McoP was 88.9 mA/units in the electrode on which

McoP was directly immobilized using C-terminus His-tagged

and Cys residue introduced McoP, and 68.4 mA/units in the

electrode on which McoP was immobilized using C-terminus

His-tagged McoP and SAM. McoP was directly immobilized

onto Au electrode while controlling McoP orientation using

cysteine residue on the C-terminus of McoP. As a result, O

reduction current was increased. Improving the electron transfer

efficiency between redox site of McoP and electrode surface was
achieved by reducing the distance between them. J. Fiber Sci.

Technol., 75(5), 47-51 (2019) doi 10.2115/fiberst.2019-0007

©2019 The Society of Fiber Science and Technology, Japan

UV Shielding Properties of Fabrics
Supported by Ceria Particles Prepared
Using Ozone Oxidation Reaction
Akemi Yasukawa™', Shioka Gotoh™,
Yasuyuki Kobayashi™®, and Keiko Gotoh™
*! Faculty of Education, Hirosaki University, 1 Bunkyo-
cho, Hirosaki, 036-8560, Japan

*2 Faculty of Human Life and Environment,
Women s University, Kita-uoya-nishi-machi, Nara, 630-
8506, Japan

*3 Osaka Research Institute of Industrial Science and
Technology, 1-6-50, Morinomiya, Joto-ku, Osaka, 536-
8553, Japan

** National Institute Technology, Nara College, 22, Yata-

Nara

cho, Yamatokoriyama, 639-1080, Japan

Cerium oxide (CeOgz, ceria) particles were supported on
cotton and nylon fabrics by immersing the fabrics into the
solution containing cerium chloride (CeCls) with bubbling of
ozone (O3) gas. The amount of supported ceria on the fabrics
was increased with increasing of [CeCls] concentration and
immersing period. Ultraviolet-visual (UV-vis) spectra of the
fabrics revealed that ultraviolet (UV) shielding properties were
enhanced by the supporting of the particles and the properties
were kept after washing with water and SDS solution. The
exposure to UV light reduced stretching strength and breaking
extension of the nylon fabric supported by titanium oxide (TiOz,
titania) particles, but they never reduced those of the fabrics
supported by ceria particles. J. Fiber Sci. Technol., 75(5), 52-57
(2019) doi 10.2115/fiberst.2019-0009 ©2019 The Society of

Fiber Science and Technology, Japan

Device for Simultaneous Measurements of
Viscosity and Light Transmittance
with Example of Application

Motoki Shibata, Koji Nishida, and Tsuyoshi Koga
Department of Polymer Chemistry, Graduate School of
Engineering, Kyoto University, Katsura, Nishikyo-ku,
Kyoto 615-8510, Japan

We have developed a device for the simultaneous
measurements of viscosity and light transmittance. In general,
aqueous solutions of associative polymers often show gelation
and/or phase separation. Viscometry and light transmittance have
been standard methods in order to evaluate the gelation and
phase separation, respectively. However, so far, a unified device
to evaluate the both phenomena simultaneously has not been
available, although such a device should bring numerous
benefits to understanding the mechanism of the gelation and
phase separation of aqueous associative polymers. In this study,
constitution of the device and several examples of the device are
presented. J. Fiber Sci. Technol., 75(5), 58-62 (2019) doi
10.2115/fiberst.2019-0008 ©2019 The Society of Fiber Science
and Technology, Japan
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