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Table S1. Electrophysiological characterization of mPiezol and mPiezol/ PZO1 chimera.

SAC Parameter mPiezol mPiezol/PZ0O1
Imax (PA) -28 + 8 (n=16) -25 + 14 (n=8)
Threshold (mmHg) -31 £ 6 (n=16) -31 £ 7 (n=8)

Pso (MmHgQ) -47 £ 7 (n=15) -61 £ 6 (n=8)

Vrev Of current in cell-attached patch 0.4 £ 2.3 (n=6) 0.7+£1.3(n=2)
(mV)*

Inactivation rate, tau (ms) 67 + 13 (n=15) >250 ms (n=8) ***
Percent of peak current at 250 ms (%) 23 £ 6 (n=16) 92 £ 4 (n=8) ***

Methods).

® Vpipette at Which SAC reversed under cell-attached patch recording conditions used here to

increase intracellular K*; the pipette solution (extracellular) contained high Na* (see

Table S2. List of the sequence of the primers used to generate myc tags.

primer name | direction | Sequence

Myc tagl forward | gaacaaaaacttatttctgaagaagatctgctgctgaccagectggtcgetce
Myc tagl reverse | cagatcttcttcagaaataagtttttgttcctgcagagccagaaagtacatg

Myc tag2 forward | gaacaaaaacttatttctgaagaagatctgctgtacttctatctgggatataac
Myc tag2 reverse | cagatcttcttcagaaataagtttttgttcgtcgataaatccgcetcagec

Myc tag3 forward | cagatcttcttcagaaataagtttttgttccctttcatacttgacggtcte

Myc tag3 reverse | gaacaaaaacttatttctgaagaagatctgagcgtcgaccccctggatctg
Myc tag4 forward | taccgaacaaaaacttatttctgaagaagatctgcagcaacacgcetgetggettgg
Myc tag4 reverse | ctgcagatcttcttcagaaataagtttttgttcggtaggatatatgctccaage
Myc tagb forward | aatgaaagaacaaaaacttatttctgaagaagatctgcaaggcgaggcaacgagtaactc
Myc tagb reverse | gccttgcagatcttcttcagaaataagtttttgttctttcattgatatagaagcatgatc




trichome

Figure S1. Representative images of the expression pattern of PZO1 promoter activities in a
PZ0O1::GUSPIus reporter line. A, The expression pattern of PZO1 promoter activity in the
transgenic reporter line with the 823 bp PZO1 promoter (PZO1 (shorty::GUSPIlus). B and C, The
expression pattern in the upper root and root tip in the line with the 823 bp PZO1 promoter. Note
that the expression pattren of the PZO1 in the liness short and long promoter (Fig.1) are similar.
D-F, The expression pattern of PZO1 in the line with 2000 bp PZO1l promoter (PZO1
(long): :GUSPIus) in the trichome of the leaf, laterial root cap and pollen.
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Figure S2. Alignment between PZO1 and mouse Piezol highlights the residues of interest. A
multiple sequence alignment between mPiezol and PZO1l was generated using ClustalWw2
(http://www.ebi.ac.uk/Tools/msa/clustalw2/). The transmembrane topology prediction for TM1-
TM14 was obtained using on TOPCONS software (http://topcons.cbr.su.se/) and the topology
from TM15 to TM38 was derived from the structure of mPiezol1(1). Residues highlighted in grey
indicate the transmembrane domains. Residues in pink are transmembrane domains predicted to
be only in PZO1, but not mPiezol. Note that there is higher homology between mPiezol and PZO1
in the regions where the structure of mPiezol is resolved. Residues highlighted in green indicate
the junction between mPiezol/ and PZO1l in the chimeras. Chimera 1 was used for
electrophysiological recording. Residues highlighted in red indicate the position of the Myc tag on
mPiezol1(2). Residues highlighted in yellow, indicate the position of the Myc tag on PZO1. The
PFEW motif highlighted in blue is conserved among plants, mammals and protozoa (3).
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Figure S3. PZOL1 transcript level in roots of WT and mutant plants. RT-gPCR was performed
on samples harvested from whole seedlings (root and leaf) from 4 different plants. ***P <0.001,
N=4 (mean £SD).
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Figure S4. Root length of pzol mutants. A, Representative image indicating the root lengths of
pzol mutants when grown on top of MS media in plates tilted at a 90° angle. B, Root length of WT
and both pzol mutants pzol-5 and pzol-6 (n=30). C, Root length of pzol mutants when grown
inside the MS media containing the indicated agar concentrations in plates positioned at a 60°
angle. Data shown are for roots growing inside the MS media. ***P <0.001 (N=23, mean+SD).



Figure S5. Pzol mutants are defective at penetrating a hard barrier. A, Original image of the
plant root that was challenged by barriers from Fig. 2e. B, Same image with adjusted light exposure
for better visibility of roots grown inside the MS media. Black arrowheads indicate roots within
the MS media or at the barrier interface, white arrowheads indicate root growth on the surface of
MS media. C and D, The barrier is imaged at an angle that enables visualization of the root tips at
the 5 mm wide barrier (brown; same data shown in panel A). C, Usually WT roots are observed
to grow fairly straight through the harder barrier. D, Some of pzol-5 roots are observed to also
form swirls at the barrier.



Empty plasmid

mPiezo1-508-Myc

PZO1-MycT

PZO1-Myc2

mPiezo1- 508-Myc/PZO1
Chimera

Figure S6. Myc tag staining of PZO1 and chimera. Representative images of non-permeabilized
staining using an anti-Myc antibody (red) in PZO1-myc —IRES2- eGFP transfected cells, mPiezol-
508-Myc tag (myc tag located after amino acid 508) and mPiezol-508-Myc/PZO1 chimera.
mPiezo1-508-myc used as positive control which indicates mPiezol trafficked to the plasma
membrane (red staining on the surface of non-permeabilized cells) (2). GFP expression indicates
cells were transfected. Scale bar is 20 pm.
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Figure S7. Ca?* signal in roots in response to cold stress. A and B, representative images of the
Ca?* signal in root tip before and after applying 20l of cold water (4°C) to the root of GCaMP3
seedling (1 cm from the root tip) (images are from Movie S2). C and D. Representative images of
the Ca?* signal in the root tip before and after applying 20ul of cold water (4°C) to the root of
PIN3::amiR-PZO1 seedling (1 cm from the root tip). (images are from Movie S4). The Ca?
recording images are representative from two different transgenic lines. E. Maximum peak
fluorescence in WT and PIN3::amiR-PZO1 (piezo knockdown) (N=6, mean +SD.) **P <0.001.
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Supplementary Video 1. pzol mutant poorly penetrates hard MS media. Seeds of WT and pzol-
CT mutant plated on the surface of agar 2 cm above the barrier (12 g/l agar in MS media).
Supplementary Video 2. Mechanical indentation causes Ca?* responses in the lateral root cap
cells and columella cells in the WT expressing GCaMP3. Four mechanical stimuli were applied to
the root cap beginning at 30s and followed in increasing increments of 20pum at 15s intervals. 20-
30 sec after last mechanical indentation, 20ul of cold water (4°C) was applied to the seedling (1
cm from the root tip).

Supplementary Video 3. Extensive mechanical stimulation (100 um) leads to wound/systemic
Ca?* fluxes that travel in both directions from the stimulation site. Five mechanical stimuli were
applied to the upper root beginning of 25s followed in increasing increments of 20um at 15s
intervals. At the 100 um of mechanical stimulation, Ca®* responses travel bidirectionally.
Supplementary Video 4. Mechanical indentation causes Ca?* responses only in the lateral root
cap cells in pzol knockdown (PIN3::amiRNA-PZO1) mutant expressing GCaMP3. Four
mechanical stimuli were applied to the root cap beginning at 30s and followed in increasing
increments at 15s intervals. 20-30 sec after last mechanical indentation, 20ul of cold water (4°C)
was applied to the seedling (1 cm from the root tip).
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