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Biosensing of pain-sensation-related chemicals and in-vivo fluorescent imaging
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By mimicking the transient receptor potential vanilloid receptor 1, two-types of
potential artificial receptors that recognize and bind various vanilloid molecules were newly
synthesized. The amino-acid sequences of the peptide hosts were as follows: LAMGWTNMLY HHHHHH (VB-His)
and YSEILFFVQS-HHHHHH-SLAMGWTNML (VB2-His). Fluorometry spectra for VB-His obtained in the presence of
vanillin and related compounds revealed that the host could recognize vanillin to give spectral
responses. VB2-His, on the other hand, gave spectrum almost similar to that of the intended guest
molecule, capsaicin, which made further applications difficult. Although various fluorophores were
examined as alternatives, none of them gave positive outcomes ever. As a consequence one of the initial
plan of capsaicin detection for applications to chemical pain sensing was unsuccessful. However, by
taking advantage of quartz-crystal microbalance measurements, VB-His was successfully applied to vanillin
sensing.



Transient Receptor

Potential, TRP
TRPV1
TRPV1
TRPV1
TRPV1
in vivo
TRP
6 o—
TRPV1

1)

2)

10

3) 3

TRPV1

TRPV1

BROE, EBBEORE

TRPV1

Ni-NTA

TRPV1

Ni(II)~-




20
10
TRPVI

VB
His

VB-His
2

His
VB,-His
Entry  Abbr. Sequence

VB LAMGWTNMLY

LAMGWTNML Y-

VB-His HHHHHH
YSEILFFVQS
VB,-His HHHHHH-
SLAMGWTNML
TRPV1

-hU A= DS E G T2 TR T R,

VB VB-His

uv

His

VB-His VB,-His His
Ni(Il)-= kY =

rTRPV1

nm (111)

VB-His

VB-His
VB-His
224 + 120 pmol cm™ (n = 8)

0.725 mM
VB-His

57 pmol
cm™ VB-His 66%

2.7 %x10°M™!
Kapp = [VBH-vanillin], / ([VBH], x [vanillin])

=~ [VBH-vanillin], / ([VBH]s * Cyanittin)

10



Oscillating Frequency, Hz

VB-His
26784000
26783900 |- 1
26783800 |- 2)
26783700 |-
26783600 |- | | |t
r ! | 4)
26783500 |- 3%
26783400 |- [\\"N
26783300 " | f | N | \ |
0 500000 1000000 1500000 2000000
Time /s
5 Hz
| e
S S
4)
VB-His
1)
2+ .
2) Ni 3)VB-His
4)

K. Nakano, S. Hirata, J. Horiuchi, R.
Ishimatsu, T. Imato, T. Onodera, K.
Hayashi, Synthesis and Self-Assembly of
His-tag Hybrid of Substrate-Binging Short
Domain in Transient Receptor Potential
Vanilloid Type 1 for Vanillin Sensing
Application, Transactions of the Materials
Research Society of Japan, ,
2015, in press.

P. Rattanarat, P. Teengam, W. Siangproh, R.
Ishimatsu, K. Nakano, O. Chailapakul, T.
Imato, An Electrochemical Compact
Disk-type Microfluidics Platform for Use

as an Enzymatic Biosensor, Electroanalysis,
, Vol. 27, pp. 703-712 (2015).

R. Liu, R. Ishimatsu, M. Yahiro, C. Adachi,
K. Nakano, T. Imato, Fluorometric
flow-immunoassay for alkylphenol
polyethoxylates on a microchip containing
a fluorescence detector comprised of an
organic light emitting diode and an organic
photodiode, Talanta, , Vol. 134.
Pp. 3747 (2015).

S. Guo, R. Ishimatsu, K. Nakano, T. Imato
Automated Chemiluminescence
Immunoassay for a Nonionic Surfactant
using a Recycled Spinning-pausing
Controlled Washing Procedure on a
Compact Disc-type Microfluidic Platform,
Talanta, , Vol. 133, pp. 100-106
(2015).

R. Liu, R. Ishimatsu, M. Yahiro, C. Adachi,
K. Nakano, T. Imato, Photometric flow
injection determination of phosphate on a
PDMS microchip using an optical detection
system assembled with an organic light
emitting diode and an organic photodiode,

Talanta, , Vol. 132, pp. 96-105
(2015).
G
, Journal of Flow
Injection Analysis, , Vol. 31, No.

2, pp. 111-114 (2014).

R. Ishimatsu, S. Matsunami, T. Kasahara, J.
Mizuno, T. Edura, C. Adachi, K. Nakano, T.
Imato, Electrogenerated
Chemiluminescence of Donor-Acceptor
Molecules Displaying Thermally Activated
Delayed Fluorescence, Angewandte
Chemie International Edition, ,
Vol. 53, No. 27, pp. 6993—-6996 (2014).

K. Nakano, T. Kimura, Y. Kitamura, T.
Ihara, R. Ishimatsu, T. Imato,
Potentiometric DNA sensing platform
using redox-active DNA probe pair for
sandwich-type dual hybridization at
indicator electrode surface, J.
Electroanalytical Chemistry, ,
Vol. 720-721, pp. 71-75 (2014).

R. Liu, R. Ishimatsu, K. Nakano, T. Imato,
Optical Sensing Systems Suitable for Flow
Analysis on Microchips, Journal of Flow
Injection Analysis, , Vol. 30, No.
1, pp. 15-20 (2014).

R. Ishimatsu, A. Naruse, R. Liu, K. Nakano,
M. Yahiro, C. Adachi, T. Imato, An Organic
Thin Film Photodiode as a Portable
Photodetector for the Detection of
Alkylphenol Polyethoxylates by a Flow
Fluorescence-Immunoassay on Magnetic
Microbeads in a Microchannel, Talanta,



, Vol. 117, pp. 139-145 (2014).
R. Ishimatsu, S. Matsunami, K. Shizu, C.
Adachi, K. Nakano, T. Imato, Solvent
Effect on Thermally Activated Delayed
Fluorescence by 1,2,3,5-Tetrakis(carbazol-
9-yl)-4,6-dicyanobenzene, The Journal of

Physical Chemistry A, , Vol. 117,
No. 27, pp. 5607-5612 (2014).
S , His TRPV
b 63 b
DNA
, 63

K. Nakano, S. Hirata, J. Horiuchi, R.
Ishimatsu, T. Imato, T. Onodera, K.
Hayashi, Self-Assembly of Vanilloid
Binging Domain in Transient Receptor
Potential Cation Channels based on
His-Tag Chemistry at Gold Surfaces and
Guest Molecule Responses, The 15th
IUMRS-International Conference in Asia
(IUMRS-ICA 2014), Fukuoka, Japan.

> > > >

DNA

>

62 , .

S. Hirata, K. Nakano, R. Ishimatsu, T.
Imato, K. Hayashi, Synthesis of His-Tag
Fused Vanilloid Receptor in Transient
Receptor Potential Channels for Biosensing
Application of Vanilloids, The Twelfth
Asian Conference on Analytical Sciences
(ASIANALYSIS XII), Fukuoka, japan.

>

, His TRPV1

>

http://www.cstf.kyushu-u.ac.jp/~imatolab/index-j
.html

€Y
NAKANO KOJI



