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Degradation of cation channel and the dysfunction
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i i In this research project, we have found that TRPAL channel, a subfamily of TRP cat
ion channel, is substantially induced by inflammatory stimuli in channel-expression and channel-function |

evels; a transcriptiona factor, which is activated in hypoxia, is involved in the induction and TRPAL gen
e promoter has a specific binding site of the factor. Because TRPA1 channel is involved in nociception, th

e present finding may contribute to developement of novel drugs for inflammatory nociception.



DNA
Liddle
Ca
TRP
TRPV4
TRP
TRPA1
3.1
(Swes2
Applications HEK293

ENaCa B y

TRP

TRPV2

Cell

100 u/ml G 100 pg/ml
10% FBS
5% CO, 37°C 293
DMEM 100 U/ml G 100
ug/ml 10%
FBS 5% CO, 37 °C
3.2 RNA PCR
PCR
AGPC total RNA 0.2
ug/ul
Applied Biosystems
PCR
human
PCR SYBR Green
B -actin
3.3
pCMV- B gal Dr. Jeffery L. Wrana
Samuel Lunenfeld Research Institute,
Canada pGL4.14
promega pCMVB -p300
pCMV-p65
PCR
pGL4.14
DNA

ABI3130-Avant Genetic Analyzer, ABI

3.4
293 24 well
5x10%celIs/well



pCMV-3 gal

DTX880 Multimode
Detectors Beckman Coulter

B -galactosidase

3.5 Ca
[Ca*];
fura-2 acetoxymethyl

ester fura-2 AM

340 nm 380 nm
510 nm
4.1 TRPV4
TRPV4
Itoh
et al., 2009)
TRPV4
TRPV4
TRPV4
TRPV4
TRPV4

-~
[2)
'~

= 0.6
=)
8 0.5
S
§ 0.4 i—1§
€ 03 $-
S’ 0.2
O 0.1 K g R
¥x « e (BB
0.01 0.1 1 10
GSK(nM)
Each value represents mean * SE
X X:p<0.01 VS con group(welch’s z-test)
TRPV4
4.2 TRPAL
TRP
TRPAL TRPV2 TRPV4
TRPAL
TRPAL1
3 9
10 1
TNFa ILla
24 mRNA 100
Ca
TRPA1
MO
MO Ca
3
TNFa ILla
NF-k B
TRPAL
NF-k B
TRPA1

NF-



KB 3 TRPAL
TRPAL
TRPAL
TRPAL
HIFla
HIF2a
3
HIFla TRPAL
MO TRPAL
Ca 3 5
3
TRPAL
HIFla 4.4.
TRPAL
TRPAL
TRPA1 HIF1 2
a hypoxia response TRPA1
element; HRE) 3
HRE HRE TRPV4 TRPAL
HREL hypoxia response
element like motif; HREL)
HIFla HREL
20
TRPAL
o @ |
IL1
TRPAL l
HREL
HREL 20 l\t’)
35 « NFkB :
HIFla TRPAL l i  NFKB
3 e | VW
76 |
4.3 TRPA1 VW
2 TRPA1




http://www.phar.agu.ac. jp/lab/cell_ph

arm/cellpharmacol .html

7
1. N. Hatano, H Suzuki, Y. Itoh & K.

Muraki. TRPV4 partially participates in
proliferation of human brain capillary
endothelial cells. Life Sci., 92, 317-324
(2013)

2. N Hatano, H Suzuki, Y Muraki & K
Muraki. Stimulation of human TRPA1

channels by clinical concentrations of

the anti-rheumatic drug, auranofin. Am.

J. Physiol.,.Cell-Physiol., 304,
C354-C361 (2013).

3. N Hatano, Y Itoh, H Suzuki, Y Muraki,
H Hayashi, K Onozaki, IC Wood, DJ
Beech & K Muraki. HIF1a switches on
TRPA1 gene expression via a hypoxia
response element-like motif to modulate
cytokine release. J. Biol. Chem., 287,
31962-31972 (2012).

4. Yamamura H, S Ohya, K Muraki & Y
Imaizumi. Involvement of inositol

1,4,5-trisphosphate formation in the

voltage-dependent regulation of the

Ca?* concentration in porcine coronary

arterial smooth muscle cells. J.
Pharmacol. Exp. Therap., 342, 486-486
(2012).

5. Majeed, Y., S Tumova, B Green, V
Seymour, D Woods, A Agarwal, J Naylor,
S Jiang, H Picton, K Porter, D O’'Regan,
K Muraki, C Fishwick & D Beech.

sulphate-independent

Pregnenolone

inhibition of TRPM3 channels by

progesterone. Cell Calcium, 55, 1-11
(2012).

6. J Naylor, E Shawaf, P Manna, L
McKeown, P Manna, K. Porter, D
O’Regan, K Muraki, D Beech, TRPC5
channel sensitivities to antioxidants
and hydroxylated stilbens. J. Biol.
Chem., 286, 5078-5086 (2011)

7. Y Majeed, M Amer, A Agarwal, L
McKeown, K Porter, D ORegan, J
Naylor, C Fishwick, K Muraki, D Beech,
Stereo-selective inhibition of TRPC5
channels by neuroactive steroids. B. dJ.

Pharmacol., 162, 1509-1520 (2011)

11
1. Katsuhiko Muraki
Transcriptional regulation of TRPA1

channel: Links between inflammation and
channel expression

Finish Pharmacological Society, Annual
meeting 2014. 2014 4 7 (Tampere,
Finland, Invited Plenary Lecture)

2.

histamine
Cl-
anoctamin
123 2013 7
12 B-5
3. _
Wood Ian Beech
David
HIF1la TRPA1
25
2013 7 6 H1510
4. , , ,
NADPH TRPA1
133 2013 3 29
29amp-123.



5.

Wood Ian Beech
David

TRPA1
133 2013 3 29
29amp-117.

6.

Wood Ian Beech
David

TRPA1

133 2013 3 29
29amp-118.

7. Hiroka Suzuki, Noriyuki Hatano, Yukiko
Muraki, Yuka Itoh, Hidetoshi Hayashi,
Kikuo Onozaki, Katsuhiko Muraki
Potent activation of TRPA1l channel by
NADPH oxidase inhibitors.

86 2013 3 21

P1-151

8. Noriyuki Hatano, Hiroka Suzuki, Yuka
Itoh, Yukiko Muraki, Hidetoshi Hayashi,
Kikuo Onozaki, Katsuhiko Muraki

TRPA1 channel is a key regulator of

intracellular Zn2* in  inflammatory
synoviocytes.
86 2013 3 22
P2-98

9. Noriyuki Hatano, Yuka Itoh, Hiroka
Suzuki, Yukiko Muraki, Hidetoshi Hayashi,
Kikuo Onozaki, ITan Wood, David Beech,
Katsuhiko Muraki

Transcriptional regulation of transient
receptor potential ankyrin 1 channel gene
expression by hypoxia inducible factor-1a.
86 2013 3 23
P3-89
10. Noriyuki Hatano, Yuka Itoh, Hiroka
Suzuki, Yukiko Muraki, Hidetoshi Hayashi,

Kikuo Onozaki, ITan Wood, David Beech,
Katsuhiko Muraki

Inflammatory stimulation induces

expression of TRPA1 channel to regulate
cytokine release.

86 2013 3 21
P1-99

11. Noriyuki Hatano, Erika Kusugami,

Erina Kamiya, Hiroka Suzuki, Yukiko
Muraki, Katsuhiko Muraki

Selective and potent activation of human

TRPA1 by a disease  modifying
anti-rheumatic drug, auranofin.
85 2012 3 15

P2-19-3.

http://www_phar.agu.ac.jp/lab/cell_phar
m/cel Ipharmacol . html

o
MURAKI KATSUHIKO

20254310

@
HATANO NORIYUKI

50454319
SUZUKI HIROKA

00581026



