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Function of PIEZO channel...

* Piezol is required for the development of the mouse
vasculature.

Li, et al., Nature. 2014

* Piezo2 is required for the mechanosensitivity of Merkel
cells that detect light touch.

lkeda, et al., Cell. 2014

Woo, et al., Nature. 2014

* Deletion of Piezo2 in sensory neurons and Merkel cells
led to loss of low threshold mechanosensation (LTM).

Ranade, et al., Nature. 2014



Qust. 1, Gating of mechanically activated (MA) channels.
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A laminin-like protein filament (~100 nm) may
link RA-MA channel to ECM

[ Piezo2 2 ] Hu J, et al., EMBO J. 2010

Nilius B, et al., Trends in neurocience. 2012



Qust. 1, Gating of mechanically activated (MA) channels.
(d) (e)

Reconstituted mPiezo1

5s
Coste B, et al., Science. 2010
Coste B, Xiao B, et al., Nature. 2012

Mechanical sensitivity of Piezol ion channels can be tuned by

cellular membrane tension. Lewis AH, et al., eLife. 2015

Removal of the mechanoprotective influence of the cytoskeleton

reveals PIEZO1 is gated by bilayer tension
Cox CD, et al., Nat commun. 2016



Osmotic-induced cell swelling
increase the membrane tension.
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1. Osmotic swelling (420 mOsm) potentiates rapidly adapting
mechanically activated (RA-MA) currents in rat DRG neurons.
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2. Osmotic swelling potentiates DRG neuronal RA-MA
currents at different mechanical stimulation intensities.
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3. Osmotic swelling potentiates RA-MA currents
in HEK293 cells expressing Piezo2 channels.
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4. Assessment of channel numbers and unitary current sizes of
RA-MA channels of rat DRG membranes. (hypo = 220 mOsm)
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5. Static plasma membrane tension of primary afferent
neurons is measured by the micropipette aspiration technique
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6. Disruption of actin filaments by cytochalasin D (CD) abolishes
osmotic swelling-induced potentiation of RA-MA currents.
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6. Disruption of actin filaments by cytochalasin D (CD) abolishes
osmotic swelling-induced potentiation of RA-MA currents.
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7. Osmotic swelling-induced potentiation of RA-MA currents is
diminished by latrunculin A and jasplakinodide.

Figure 8
A # N B__- W E_."' N —
I- it o Mt =
= =1
{ : / 32 min \5_. 32 min \5::
32 min mD”;h 100 s
[
| § Hypertonic Hypertonic
| Hypertonic +LatA +lasp
D &00- E : F G
] Hyperton 507 =3 Hyperonic 1
B +Lath = | B +Lata 1o, & Hypertonic 1800 7 g NS
coo 4 R +lasp = N +lasp [ +LatA qﬂ:'
: = g —
IE:L 400 1 b l —_ s f:E 00
= 2 30 £ =
= = — ann
T 300 ] S NE = 20
— a [ ] .\"E
- £ 20 e, £ oo
< 200 = . = " il
= = 3 M ap
100 5 10 = T
] T T 5 207
® Tnidal | 32 . al 3 il 32 TE o8
nitia rmim Inibdal 32 min nitia min E{‘Pﬁg&?"t s ,."-."""J
o




8. Osmotic swelling, static plasma membrane tension, and RA-MA
currents can be rapidly reversed in isotonic condition.

A B C Fig.9
. o ) I-g ?E lso- Hypo- Ise-  _[0.074 —&— [sotonic .
Initial 16 min in 4minrecovery &£ E —8— Iso-Hypo-lsotonic
(isotonic bath)  Hypotonic bath  in isotonic bath % g, waw FEX £ o Hypo  lso
:_g Wk S 0.054 ok
= 3 HhH a
R T
- L
=o 2
e §0.03;
o 5
% g- T L
o =00
Imitial 4 & 12 16 20 ' Initial & 15 20
Time {min) Time (min)
D E F
— N o _ 8 —T =
w
e WD * E
[ =] —
- g E &1
nitia =3
Iso g Lt . 2
[=]
Iso |‘ E; b 8 w
o wk E
E o =
g * = o
‘ l ra L = =4 * g 8
Hype r 8 |— Oy T Y Y T T 1 =L
100 ms 0 4 B 12 16 20 24 lintial 16 min 20 min
Time (min) lso-  Hypo- lso-
| J
§' === |sotonic w* L
. E i Wk
= | - Hypotonic = ] 1
g7 ok ©
=5 = 2 :
58 g =
o e g+
o ﬁ- & O
: 3
[=] 2 — [ ]
=4 ]
g .
o == ———r—r—rTrrr =} o

1 2 3 4 5 & T Iso- Hypo- lso- Hypo-
Membrane displacement (pm)




9. Osmotic swelling increases mechano-
excitability rat DRG neurons.
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10. Extracellular hypotonicity induces behavioral
mechanical hypersensitivity.
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(a) Bilayer model (bﬁether model \
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b : modulated by tether model?
membrane e"ﬂ‘i’f&s B, et al., Trends in neurocience. 2012
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