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Development of Liposome Immobilizing with Small
Peptide (2) — Peptide Mobilities in Lipid Bilayer

Yuzo Kasuya', Megumi Endo?, Hiroki Ogawa?, Naoki Hirai*, Yasuyuki Ikeda’,
Kazunari Matsumura'

!Graduate School of Material Science and Engineering, Shibaura Institute of
Technology, Tokyo 108-8548, Japan, *Department of Material Science and
Engineering, Faculty of Engineering, Shibaura Institute of Technology, Tokyo
108-8548, Japan

The amount of dyed liposome bound to the small amphiphilic peptides on the
polymer beads was determined. Both hydrophobic and hydrophilic segments
contribute to the activity of immobilizing liposome, but cause different liposome
size dependence. The fluorescence polarization measurements confirmed that the
peptide increased fluidity of liposome membrane according to its binding activity.

Introduction

Transmembrane receptor proteins, which bind ligand molecules for biological
role, are intensively studied in respect of pharmaceutical and medical application. The
presence of lipid bilayer environment is essential for preserving membrane protein
structure integrity and their function. Therefore, it is focused to develop immobilizing
techniques of lipid vesicle as plasma membrane mimics on a solid support [1, 2].
These techniques are applicable to analytical devices incorporating cell, controlled
drug release systems, and bioreactor using cell aggregates. We studied liposome
immobilizing activities of small peptides synthesized on polystyrene support.

Results and Discussion

We prepared liposome dyed with lipid/Rhodamine B conjugates to quantify the
binding of the vesicle to the peptide-modified solid support. Fig.1 depicts the amount
of immobilized liposome on the various peptide-modified solid supports determined
by a centrifugation assay. The typical peptides which have a Trp residue and several
Lys residues show high liposome binding activity. The liposome size dependence of
the amount of immobilized liposome has a bell-shape between 50 nm and 1000 nm,
and a maximum appears around 100 nm. In contrast, the amount of liposome




immobilized by the K5AS peptide which has no Trp residue increases monotonously

according to the particle size of liposome.
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Fig. 1. Dependence of amount of immobilized Iiposomes on particle sizes.

The fluorescence polarization assay showed that the mobilities of Trp residue in
the anchoring peptides decreased in liposome solution. Further more, the liposome
membrane fluidity was increased by these peptides (Fig. 2). There was a positive
correlation between the fluidity increase and the immobilizing activity.

These results show that liposome binding ability and its particle size

dependence can be controlled
by a contribution of both
hydrophobic and electrostatic
forces. Single-pass
transmembrane peptides are
potent liposome immobilizing
motifs which are designed
corresponding to the targeting
biomembrane.
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Fig. 2. Fluorescence polarization change of lipid/Rhodamine B conjugate in
liposome induced by the immobilizing peptides.
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Degradation of The Endocrine Disrupter using Rare Earth Metal Complexes

O Yumiko Awau, Asako Kudou, Shinichi Tanaka, Yasuyuki lkeda, Kazunari Matsumura

Retention time /min

Fig 1 Reversed phase HPLC patterns for the
degradation of BPA by CANIV(5X 16" *mol/) at

r.t.: The broken line {(substrate solution), the gray
line(t=2h).

Shibaura Institute of Technology, Shibaura Tokyo 108-8548, Japan

We have focused attention on Cerium(IV) diammonium nitrate (VCAN) has advantages: it is safety for living
organism and it has no special device to expression of function. In this study, we report the effective degradation
by MCAN to Bisphenol A (BPA) which has endocrine disrupting action.

The deionized water: Acetonitrile (95:5 v/v) solutions that containing BPA (5X 10*mol/) and VCAN (5%
10°mol/T) are prepared and analyzed for their change with the lapse of time by reversed phase HPLC. Accordingly,
we detected only a Ce(IV) has the remarkable activity for degradation. '

Substrate (BPA) was decomposed in presence of YCAN so smooth and decreased 80% for 4h. And that’s

decomposition rate is k=1.40 X 102min 'and half-life is 123min. The base of decomposition product is identified

as p-Hydroxyacetophenone by HPLC and FAB-MS.
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