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Activation mechanism of Pannexin 1 channel by using patch-fluorometry
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Pannexin 1 (Panxl) is activated in response to membrane depolarization,
mechanical stress, caspase-mediated cleavage of the C-terminus and interaction with activated P2X7
receptor. Panxl contributes to release of ATP, and act as a' find-me’ signal that recruits
macropharges to apoptic cells. Although the open probability of Panxl channel increases by membrane
depolarization, the detailed single-channel gating kinetics of Panxl channel is still largely
unknown. Here, we investigated the electrophysiological characteristics of mouse Panxl channel by
using patch-clamp technique. The voltage-dependency of single-channel opening and closing rates are
dramatically different at hyperpolarized and depolarized potentials in the boundary of the reversal
potential. These results suggest that the direction of movement and the quantity of movement per
unit time of charge carrier control the voltage-dependent opening and closing rates of Panxl
channel.



MS:
mechanosensitive
MS

2004 MS
MscL  MS channel of large conductance
Yoshimura, Nomura et
al., Biophys J, 2004 2006
MS MscS MS
channel of small conductance
Nomura et a., Biophys J, 2006

MS
MS
Nomura et al., PNAS
2012 MS
MS
MS

Pannexinl Panx1 2003

Panx1
1) 4
6
1A
Panx1
ATP 2
1B Panx1
3 Panx1
PoX;
’find-me” ATP
)
oMo
o[Qare
COOH—> ©
1 Panxl
A Panx 1
ATP B
Panx1
Panx1
Panx1

Panx1

1 Panxl

2 Panxl

Panx1

HEK293
Panx1
Panx1

1 Panxl

Panx1
2A Panx1
Panx1
Panx1

A Cell-attached (Vp = -120 mV)

8
=t
e

3

t
0 -
. 0 H
E7 W-44.4 mmHg 1—14 mmeg
H s
B Cell-attached (Vp = -120 mV)
C=-
wr W W05
05s
2 Panxl
A
B
2 Panxl

Panx1

Panx1



1 Panxl
HEK?293 Panx1
Panx1
2A
Panx1
2B Panxl
Panx1
Panx1
2 Panxl
Panx1
Cr
17.8 = 1.8 pS
78.4 £ 3.8 pS
3 FF NO; Br SCN
Gluconate”
21.7+23pS 177+
29pS 199+2.6pS 22.6+2.8pS 19.8
+ 3.9 pS Cr
ocr 107
e F
A NO3~ 81
A Br- <
o SCN~ £ 6+
m Gluconate™ *ac';
£ 4
=]
o
2 .

fal
\°2

oo

-100 Bﬁ )
-2 4

4

SCN° Gluconate

50 100 150
-Vp (mV)

F NO; Br’
Panx1

448+ 49 pS
80.8£2.7pS 81.4+15pS 70.3+3.9pS

13.7 £ 2.1 pS F
Gluconate Ccr
cr
cr
F NO;y Br SCN Gluconate
Panx1
Opening rate -Vp= -80to -
40 mV -Vp =+40 to +120
mvV 4A,B Opening
rate
A Opening rate
0.6
0.4
0.2

T T 1 T G L L L L L
-100 -80 -60 -40 —2%26 20 40 60 80 100 120 140

] Vp (mV)
044
1 E
064 ¢
1®
-0.84 2
1.0
-1.2-
B Opening rate
0.015
%k
S
E
2 0.010
[0]
®
{2
S
£ 0.0054
[0]
Q.
S T
w
. & &
5 5
60 [$)
& ey
\<\\‘A O\).Q‘A
4 Panxl

Openingrate



Closing rate

5A, B

Panxl1

A Closing rate

0.6

0.4
0.2

T T T T 1
60 80 100 120 140

£

T T T T L4
-100 -80 -60 40 -2% zc 20
ha ~Vp (mV)

044 <
1€
—0.6—_ g
-0.8 2
1.0
1.2-
B Closing rate N
Q
Q'
o&‘eﬁ\ 0\>\\
0.005 - X o
W2 N
Q& ()
S
“»
£
o
© -0.005 -
g
£
8 -0.010
) |
%k
-0.015 -
5 Panxl
Closingrate
Panxl
Panxl
Panxl1
6A
Panxl
6B
Panxl1

”gating charge”

1)

2)

3)

4)

B
841 BisiE
®
& @@ @
® © 6@
4@ &% e

i

=
=

ov®
@ @@
¢ attraction @ @
&) repulsion
6 A B
Panx1
Panx1

charge carrier

Ma W, Compan V, Zheng W, Martin E,
North RA, Verkhratsky A, Surprenant
A. Pannexin 1 forms an anion-selective
channel. Pflugers Archiv : European
journal of physiology 463: 585-592,
2012.

Bao L., Locovei, S. & Dahl, G.
Pannexin membrane channels are
mechanosensitive 6 conduits for ATP.
FEBS Lett 572: 65-68, 2004.
Gulbransen BD, Bashashati M, Hirota
SA, Gui X, Roberts JA, MacDonald JA,
Muruve DA, McKay DM, Beck PL,
Mawe GM, Thompson RdJ, Sharkey KA.
Activation of neuronal P2X7
receptor-pannexin-1 mediates death of
enteric neurons during colitis. Nat Med
18(4):600-604, 2012.

Chekeni FB et al. Pannexin 1 channels
mediate ‘find—me’ signal release and
membrane permeability during
apoptosis. Nature 467(7317):863-867,
2010.



7
Nomura T, Sokabe M, and Yoshimura K:
Voltage-dependent inactivation of MscS
occurs independently of the positively
charged residues in the
transmembranedomain. Biomed Res Int.
2016:2401657, 2016.
Nomura T, Cox CD, Bavi N, Sokabe M, and
Martinac B. Unidirectional incorporation of
a bacterial mechanosensitive channel into
liposomal membranes. FASEB J.
29(10):4334-4345, 2015.
Almanjahie IM, Khan RN, Nomura T, and
Martinac B. Hidden Markov analysis of
improved bandwidth mechanosensitive ion
channel data. Eur Biophys J. 44(7):545-556,
2015.
Cox CD, Nakayama Y, Nomura T, and
Martinac B. The evolutionary 'tinkering' of
MscS-like channels: generation of structural
and functional diversity. Pflugers Arch.
467(1):3-13, 2015.
Slavchov RI, Nomura T, Martinac B, Sokabe
M, and Sachs F. Gigaseal mechanics: creep
of the gigaseal under the action of pressure,
adhesion, and voltage. J Phys Chem B.
118(44):12660-12672, 2014.
Wang Y, Liu Y, Deberg HA, Nomura T,
Hoffman MT, Rohde PR, Schulten K,
Martinac B, and Selvin PR. Single molecule
FRET reveals pore size and opening
mechanism of a mechano-sensitive ion
channel. Elife. 3:¢01834, 2014.
Shaikh S, Cox CD, Nomura T, and Martinac
B. Energetics of gating MscS by membrane
tension in azolectin liposomes and giant
spheroplasts. Channels. 8(4):321-326, 2014.

8
Pannexin 1

94
2017 3 28

Martinac AD, Bavi N, Cortes MD, Bavi O,
Nomura T, Martinac B, and Perozo E.
Structural Dynamics of the MscL C-terminal
domain. Biophysical Society 61th Annual
Meeting. 2017 2 11 New Orleans,
USA

Sawada Y, Nomura T, and Sokabe M.
Molecular Dynamics Analysis on the Force
Transmission Pathway via Inter-Subunit
Pathway for Mechano-Gating of Bacterial

Mechanosensitive Channel MscL.
Biophysical Society 61th Annual Meeting.
2017 2 11 New Orleans, USA
Nomura T, Shiraishi M, Taruno A, Sokabe M,
and Marunaka Y.
Current-direction/amplitude-dependent

single channel gating kinetics of Pannexin 1
channel. International Symposium on Ion
Channels, Transporters and Signal
Transduction. 2016 5 21

Nomura T, Taruno A, Nakahari T, Sokabe M,
and Marunaka Y. Voltage-dependent
single-channel gating kinetics of mouse

pannexin 1 channel. 92
2015 3 21

Nomura T, Taruno A, Nakahari T, Sokabe M,
and Marunaka Y. Single-channel gating
kinetic analysis of mouse pannexin 1

channel.
2014 11 1
Pannexin 1
2014 10 28
Pannexin 1
107
2014 10 25
@
NOMURA Takeshi
10706790
@
©))
©))



