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Piezol and Piezo2 Are Essential Components of Distinct Mechanically Activated Cation Channels
Mechanotransduction, the conversion of mechanical force into biological signals, has crucial roles in physiology.
In mammals, embryonic development, touch, pain, proprioception, hearing, adjustment of vascular tone and blood
flow, flow sensing in kidney, lung growth and injury, bone and muscle homeostasis, as well as metastasis are all
regulated by means of mechanotransduction. In plants, mechanical force strongly affects morphogenesis, for
example, in lateral root formation. Unicellular organisms such as ciliates sense touch and change direction in
response to a tactile stimulus. Mechanotransduction in vertebrate inner-ear hair cells is extremely rapid,
implicating an ion channel directly activated by force. Indeed, calcium-permeable mechanically activated (MA)
cationic currents have been described in various mechanosensitive cells. However, only few MA channels have

been identified to date, and definitive candidates in vertebrate mechanosensation has yet to emerge.

Neuro2A cells express MA currents.

To identify proteins involved in mechanotransduction, we sought a cell line that expresses a MA current similar
to those recorded from primary cells. We screened several mouse and rat cell lines (Neuro2A, C2C12, NIH/3T3,
Min-6, 50B11, F11, and PC12), applying force to the cell surface via a piezo-electrically driven glass probe while
patch-clamp recording in the whole-cell configuration with another pipette. The Neuro2A (N2A) mouse
neuroblastoma cell line expressed the most consistent MA currents and showed relatively faster kinetics of
adaptation (decreased activity in response to a sustained stimulus) as compared with that of other cell lines, such

as C2C12s (Fig. 2-1). <HH&>
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Piezo1 (Fam38A) is required for MA currents of N2A cells.

To generate a list of candidate MA ion channels in N2A, we searched for transcripts that are enriched in N2A
cells using Affymetrix microarrays. We selected proteins predicted to span the membrane at least two times (a
characteristic shared by all ion channels). We prioritized this list by picking either known cation channels or
proteins with unknown function. We tested each candidate using small interfering RNA (siRNA) knockdown in
N2A cells, measuring MA currents during piezo-driven pressure stimulation in the whole-cell mode. Knockdown
of Fam384 (Family with sequence similarity 38) caused a pronounced decrease of MA currents (Fig. 2-2A).
Attenuation of MA currents was observed with multiple siRNAs directed against this gene (Fig. 2-2B). All the
siRNAs tested decreased the abundance of the target transcripts as assayed with quantitative polymerase chain
reaction (PCR). Given that Fam384 encodes a protein required for the expression of ion chamnels activated by

pressure, we named this gene Piezol, from the Greek “migon” (piesi), meaning pressure (4).
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Fig. 2-2. Suppression of MA currents by means of Piezol (Fam384) siRNA. (A) Average maximal amplitude
of MA inward currents elicited at a holding potential of -80 mV in N2A cells transfected with scrambled siRNA
(blue dot, n = 56 cells), Piezol (Fam384) siRNA (red dot, n= 20 cells) or siRNA directed against other candidates
tested (open symbols). For each candidate, the black circle and error bar represents the mean £ SEM, n =4 to 27
cells each. The black line represents the average value of all cells tested (n = 807 cells), and the two blue dashed
lines represent a fourfold decrease or increase of this value. (B) Average maximal amplitude of MA inward currents
elicited at a holding potential of —80 mV in N2A cells transfected either with (blue) scrambled siRNA or (red)
different Piezol (Fam384) siRNAs. Smart-pool I is composed of four siRNAs, including siRNA 1, 2, and 3. ***P

< 0.001, Kruskal-Wallis test. (Inset) Representative traces of MA inward currents expressed in N2A cells



transfected with (blue trace) scrambled siRNA or (red trace) Piezol (Fam384) siRNA at a holding potential of —
80 mV.
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