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Involvement of membrane lipids in temperature-dependent TRP channel activation
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First, we observed the effect of methyl-b-cyslodextrin (MCD) on thermosensitive
TRP channel activation stimulated by temperature changes, in order to understand the interaction between
TRP channel activation and membrane fluidity. Some TRP channel activation was changed by pretreatment of
MCD, the others was not changed. Next, we tried to construct planar lipid bilayer systems. Because, in
this system, channel ﬁrotein are isolated from various biological resources and reconstituted into an
artificial membrane that has a defined lipid composition. We succeeded to observed TRPM3 and TRPM5
channel currents by ligands in this system and application of PIP2 regulated these channels activation.
In addition, we did not observed any temperature-dependent activation of these channels, indicating that
these channel could not be activated by temperature itself.

TRP



atu
1997 TRPV1
TRPV1
TRP
TRP
TRP
1 phosphatidylinositol

4,5-bisphosphate PIP2 lysophosphatidic
acid  lysophosphatidylcholines

TRPM8
TRPM8
TRPV1
TRP
TRPA1
TRP
TRP

TRP

€Y
HEK293
TRP

Lipofectamine

fura-2

MCD

140 mM NaCl, 5mM KCI, 2 mM CaCl,, 2 mM MgCl,,
10 mM glucose, 10 mM HEPES, pH 7.4

®
Lipofectamine
TRP
HEK293 -60 mvV
AXOPATCH

200B Molecular Devices

140 mM KCI, 5 mM EGTA, 10
mM HEPES, pH 7.4

€)
TRP myc
stable cell
line  HEK293JN

myc TRP

TRP

AXOPATCH 200B
Molecular Devices

MCD
0.1 -10 mMmMCD 5 10 15 30 60
10 mM 15
TRP
HEK293
TRPV1
TRPM8
TRPM2
TRP
TRPV4



TRP
TRPM3
1.0 1.0 *
=) =)
[ [
o o
S S
= * o
g g
0
TRPV1 TRPM8
Heat Cold
0.6 0.6
i~ )
S S *
< S
o =
e
. 0
TRPV4 TRPM?2
Heat Heat
1 TRP
TRPV1 TRPM8 TRPV4 TRPM 2
= 10mM MCD 15
- +
*P<0.05 Student” s t-test.
TRP
TRPM3
TRPM5
LMMD FC-12
TRPM3
TRPM3 POPC  POPE
POPG TRPM3
TRP
PIP2
nifedipine
PIP2
TRPM3
PIP2

nifedipine

TRPM3

010
2.0

TRPM3

2IRBEFEBEEICHITBEELRITHT B TRPM3
F v RIVERDE,

$5% TRPM3 F v %IV Z I\ B% POPC:POPE=3:1
DOFEEFRICEHAL, BEEZEFETETH TRPM3
Fy RIVEEITHFOSNED DT,

100 nM Ca**
_ 45
bl
S
£30
@
0 60 120 180
Time (sec)
Temp (°C)

25 30 35 40 45

0 nM Ca?*

100 nM Ca%t

3TRPM5 F ¥ RV DREKEFNGEE(EERDE
LB RNy F U5V TERRAVE TRPMS

F v RIVOBREKENGEECER. Mi2RAILT Y
LGREIE 100 nM,

TE. LROBRZRE—BERCTOY b LK, #
RBAAILVY I LZEONMICT B &, REKRENGENE
fbldH5 Nz,

TRP TRPM5
TRPM5

TRPM5
37




TRPM5
PIP2
PIP2 TRP

1
Kunitoshi Uchida and Makoto Tominaga.
Extracellular zinc ion regulates TRPM5
activation through its interaction with a
pore loop domain. J. Biol. Chem. 288
25950-25955 (2013)

4
Lusine Demirkhanyan
Eleonora Zakharian
TRPM3 92
2015 3 21

Lusine Demirkhanyan
Eleonora Zakharian

TRP 61
2014 11 8
TRPM2 91
2014 3 17
Kunitoshi Uchida. The functional

analysis of a thermosensitive channel
TRPM5: thermosensitivity and inhibition
by Zinc ion  The 6 Nagoya Global Retreat.
2014/2/15. Aichi Health Plaza. Nagoya.
Aichi

http://ww._nips.ac.jp/cs/

o

Uchida, Kunitoshi

20581135




