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Figure S1 Mutation K969E does not affect the ion permeation properties of TRPA1

(A) Effects of the charge-reversing mutation K969E on chemical sensitivity and voltage-dependent properties of the recombinant human TRPA1 channel transiently expressed in HEK-293T cells. The
voltage protocol consisted of 600 ms ramps from − 100 mV to +200 mV applied every 3.8 s, first in extracellular control solution, and then in the maintained presence of 200 μM AITC (bar above
the record). Time course of whole-cell membrane currents mediated by wild-type (left) and mutant (right) TRPA1 channel, measured at − 80 mV (green circles), +80 mV (blue circles) and +160 mV
(red triangles). Note the changes in the onset of activation in K969E. Voltage ramp traces measured without any stimulation (a), at the onset phase of the AITC response (b), at the inactivation phase
(c) and at fully inactivated state of the channels (d). Panels below the time courses are current–voltage relationships of the traces measured at the times indicated by arrows as a, b, c and d above.
Currents through K969E decay at more positive membrane potentials (>100 mV). The very close proximity of the first C-terminus helix (comprising Lys969, Arg975, Lys988 and Lys989) to the putative
inner vestibule of the channel makes it tempting to speculate that this helix can be orientated toward the plane of the membrane and its interface with the cytosol and may constitute a gating ring that
transforms AITC-modification energy or depolarization into the mechanical energy necessary to open the pore. (B) Ca2+ permeability relative to Cs+ was measured by using a ramp depolarization
(1 V/s) in bi-ionic conditions similar to those described previously [1]. Inward currents were activated by ∼40 s exposure to cinnamaldehyde (Cin) and voltage-induced currents were measured first
in Ca2+-free bath solution and then in high Ca2+ bath solution (128 mM Ca2+). In agreement with published data [2,3], wild-type (WT) TRPA1 channels exhibited relative permeability PCa/PCs of
3.0 +− 0.2 (n = 7). The K969E mutation yielded channels with unchanged permeability to Ca2+ (PCa/PCs = 3.4 +− 0.3; P < 0.05; n = 6), which indicates that this mutation does not affect the ion
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permeation process and most likely does not indirectly influence the Ca2+-dependent gating of the channel. The Ca2+-free bath solution contained 150 mM NaCl, 10 mM Hepes and 2 mM EDTA,
pH 7.3. For ion-permeability experiments, the high Ca2+ bath solution contained 128 mM CaCl2 and 10 mM Hepes (pH 7.3 with NaOH) and the pipette solution contained 5 mM EGTA, 3 mM CaCl2
(100 nM free Ca2+), 145 mM CsCl, 2 mM MgATP and 10 mM Hepes, pH 7.3 with CsOH. Cinnamaldehyde solution was prepared from a 0.1 M stock solution in DMSO so that the final concentration
of DMSO in the solutions applied to cells was 0.1 %. The relative permeability PCa/PCs was calculated based on the reversal potential (V rev) of the currents measured first in Ca2+-free bath solution
and then in the high Ca2+ bath solution (with Ca2+ as the only permeant ion) according to the rearranged constant-field equation PCa/PCs = ([Cs+]i/4 · [Ca2+]o) exp(V revF /RT ) [exp(V revF /RT )+1],
where F is Faraday’s constant, R is the gas constant and T is temperature [4]. The permeability ratio PNa/PCs was calculated according to the equation PNa/PCs = exp(V revF /RT ). The reversal
potential was corrected for the liquid junction potential (in the range 2–5 mV).
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