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The mechanism of sweet taste perception in taste cells and enteroendocrine cells
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In this study, I found the mRNA expression of glucose-dependent
insulinotropic polypeptide receptor (GIPR), which was originally identified in gut or pancreas, in
mouse taste tissue. Around 70% of GIPR positive taste cells were shown to be expressed with T1R3,
sweet-taste receptor subset in mouse taste buds. Additionally, | visited Monell Chemicelsenses
Center in the U.S. and learned about newly invented 3-D taste stem cell culture * taste organoid
and create that system also in Japan. In this system, taste stem cells are cultured in the medium
with Matrigel and they differentiated to taste cells. The mRNA expression levels of several taste
cell markers were increased in an insulin concentration dependent manner in medium. Thus insulin
signal may influence the cell growth or proliferation in peripheral taste organs.



GLP-1

Takai et al., FASEB 2015

GLP-1
GIP

GIP

T1R3

GLP-1
ATP

KO

RT-PCR
GIPR
IR
SGLT1 GLUTZ2,

27

Margolskee

Taste Organoid

ATP
P2X2/X3 double-KO

GIP
4,8,9 KATP
GIP
1
Dr. Robert F.
Monell

taste organoid

Dr. Peihua Jiang

taste organoid

taste organoid



GLP-1
ATP
GLP-1 ATP
P2X2/X3 double-KO
KO
GLP-1
KO GLP-1
P2X2/X3 double-KO
GLP-1
GLP-1
ATP
GLP-1
GIP
GIP mRNA
GIP (GIPR)  mRNA
GIPR 7
T1R3
GAD67 GIPR

GIP GIPR

GIP

taste

organoid

organoid
mRNA

1
1. The function of Glucagon like peptide-1

in mouse peripheral taste system
Takai S, Yoshida R, Yasumatsu K, Shigemura
N, Ninomiya Y :

Journal of Oral Biosciences, Volume 58,
Issue 1, February 2016, P10-P15

4
1. The expression of glucose-dependent

insulinotropic  polypeptide  receptor
(GIPR) and insulin receptor (IR) in mouse
taste cells Shingo Takai, Yuzo Ninomiya,

Noriatsu Shigemura
94 2017 3 29

2. The expression of glucose-dependent

insulinotropic  polypeptide  receptor

(GIPR) and insulin receptor (IR) in mouse



taste cells

Takai S, Ninomiya Y, Shigemura N

The 15th International Symposium on
Molecular and Neural Mechanisms

of Taste and Olfactory Perception
(YRUF2016/AISCRIB2016) 2016 12 3

3.
glucose-dependent insulinotropic
polypeptide receptor GIPR

58 2016 8
26

4.  Glucagon like peptide-1, sweet taste
and metabolic modulation of peripheral
taste information

Takai S, Shigemura N, Yasumatsu K, Inoue
M, lIwata S, Yoshida R, Margolskee RF,
Ninomiya Y

17th International Symposium on Olfaction
and Taste (1S0T2016) 2016 6 7

1
1. CHEMOSENSORY TRANSDUCTION: DETECTION

OF ODOR, TASTE AND OTHER CHEMOSTIMULI
Chapter 17: Peptide signaling in taste
transduction

Shingo Takai, Ryusuke Yoshida, Noriatsu
Shigemura, Yuzo Ninomiya

edited by Frank Zufall and Steven D. Munger
Elsevier (2016)

o

@

®

*

TAKAL, Shingo

30760475



