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Analysis of physiological roles of adenosine in taste cells
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ATP is one of the intercellular signaling molecules in taste buds, and extracellul
ar ATP fate is tightly regulated by its cellular clearance. However, there is a little information on ATPc
learance-relating molecules and adenosine receptors in taste buds. Therefore, we examined expression profi
les of ecto-nucleotidases, equilibrative nucleoside transporter (ENT) and ARs in rat circumvallate papilla
e (CP) by immunohistochemistry. ecto-nucleotide pyrophosphatase/phosphodiesterases (ENPP) 3 as a one of th
e ATP-degradating enzymes, prostatic acid phosphatase (PAP) as a one of the AMP-degradating enzymes, ENT1
as a one of the adenosine transporters, adenosine 2bR (A2bR) were detected in the rat CP. These results in
dicate that an ATP clearance system mediated by ecto-nucleotidases and ENTs and an adenosine signaling sys
tem mediated by A2bR, their coordination being considered to be important for gustatory signaling.

ATP



(ATP)

(Finger et al., 2005)
ATP

ATP

(Nagai et al.,, 2005;
Nagasawa et al., 2007)
P1
(Sawynok, 1998)
Dianna (2006)
ATP (nucleoside
triphosphate diphosphohydrolase 2

NTPDase 2)

NT

RT-PCR

cAMP

(2) ATP
MRNA
ATP

MRNA RT-PCR

(CP)

(NT) ENPP1, 3,
NT5E, PAP NTPDase2 MRNA
ENPP2 PLC-B2
CP mRNA
real-time PCR
ENPP2, 3, NTHE
PLC-82 mRNA NT
CP
(2 ENPP2
ENPP2
ENPP2

sonic hedgehog (SHH; Miura H
et al., 2001)

NTPDase2 (Bartel DL et al., 2006)

IPsR3 (Clapp TR et al.,
2001)
synaptosomal-associated protein, 25 kDa
(SNAP-25; Yang R et al., 2000; DeFazio RA
et al., 2006)

ENPP2
ENPP2
3 ENPP3
ENPP2
ENPP3 ENPP3
(NTPDase?2) (IPsR3)
(SNAP-25)
ENPP3
(4) NT5E PAP
AMP NT5E PAP
NT5E PAP
NT5E PAP
%) PAP
PAP
NTPDase2
SNAP-25
PAP
NTPDase2 SNAP-25



phospholipase C beta-2 (PLC-82; Clapp TR
et al., 2004) a-gustducin (Yang R et al.,
2000, 2007) aromatic
L-amino acid decarboxylase (AADC; Seta Y
et al., 2007) PAP

PAP SNAP-25

(6) adenosine
mRNA
Adenosine mRNA
RT-PCR CPp
NT adenosine A2B
(A2BR) mRNA
real-time PCR
CP A2BR mRNA NT
adenosine
mRNA
CP NT

(7) A2bR

A2bR A2bR

A2bR

A2bR
A2bR
negative control

A2BR A2BR

A2BR

(® A2bR

A2bR
NTPDase2 I
A2bR
IPsR3
GAD67
A2bR
GAD67
A2bR

NTPDase2

A2bR

IPsR3 A2bR
GADG67

A2bR

A2BR

(9) adenosine
cAMP

A2BR Gs
cAMP (Ryzhov et al.,
2006) A2BR
adenosine
cAMP ELISA
IBMX
cAMP 500 pM adenosine
control (0 uM adenosine)
adenosine cAMP
2

Nishida K, Dohi Y, Yamanaka Y, Miyata
A, Tsukamoto K, Yabu M, Ohishi A,
Nagasawa K., Expression of adenosine A2b
receptor in rat type II and III taste cells.
141(5): 499-506, 2014, doi:
10.1007/s00418-013-1171-0.

Nishida K, Kitada T, Kato J, Dohi Y,
Nagasawa K., Expression of equilibrative
nucleoside  transporter 1 in  rat
circumvallate papillae. 533: 104-108, 2013,
doi: 10.1016/j.neulet.2012.10.063.

10
D

133 ( ). 2013. 3.

2)

ecto-nucleotide
pyrophosphatase/phosphodiesterases
(ENPPs) 62
( ), 2012. 10.

y__

ATP
46
( ). 2012. 10.

4)Kentaro Nishida, Jyunki Kato, Yukari
Dohi, Teruyo Kubota, Saki Matsumoto, Ai
Miyata, Yuri Yamanaka, Akiko Ikukawa,
Katsunobu Tsukamoto, Takaaki Matsuo,
Kazuki Nagasawa: Expression profile of
ecto-nucleotidases and adenosine
receptors in rat circumvallate papillae.
The 11th Biennial Meeting of the
Asian-Pacific Society for Neurochemistry
/ 55th Annual Meeting of the Japanese
Society for Neurochemistry, (Kobe, Japan),




2012. 9.

5)Kentaro Nishida, Jyunki Kato, Yukari
Dohi, Teruyo Kubota, Saki Matsumoto, Ai
Miyata, Yuri Yamanaka, Takaaki Matsuo,
Kazuki Nagasawa: Expression profile of
ecto-nucleotidases and equilibrative
nucleoside transporter in the rat
circumvallate papillae. Purine 2012
(Fukuoka, Japan), 2012. 5.

6)
adenosine
132 C )
2012. 3.
[ I
54 C )
2011. 9.
8)
84
( ), 2011. 9.
9)
131 ( ), 2011.3.
10)
equilibrative nucleoside
transporter
44 ( ), 2010. 9.
0
@

Nishida Kentaro

20533805



