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Table S1. Electrophysiological characterization of mPiezo1 and mPiezo1/ PZO1 chimera.   

SAC Parameter mPiezo1 mPiezo1/PZO1 

Imax (pA) -28 ± 8 (n=16) -25 ± 14 (n=8) 

Threshold (mmHg) -31 ± 6 (n=16) -31 ± 7 (n=8) 

P50 (mmHg) -47 ± 7 (n=15) -61 ± 6 (n=8) 

Vrev of current in cell-attached patch 

(mV)a 

0.4 ± 2.3 (n=6) 0.7 ± 1.3 (n=2) 

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) *** 

a 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 

Methods).  

 

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

 

  

primer name  direction Sequence 

Myc tag1 forward  gaacaaaaacttatttctgaagaagatctgctgctgaccagcctggtcgctc  

Myc tag1 reverse  cagatcttcttcagaaataagtttttgttcctgcagagccagaaagtacatg  

Myc tag2 forward  gaacaaaaacttatttctgaagaagatctgctgtacttctatctgggatataac  

Myc tag2 reverse  cagatcttcttcagaaataagtttttgttcgtcgataaatccgctcagcc  

Myc tag3 forward  cagatcttcttcagaaataagtttttgttccctttcatacttgacggtctc  

Myc tag3 reverse  gaacaaaaacttatttctgaagaagatctgagcgtcgaccccctggatctg  

Myc tag4 forward taccgaacaaaaacttatttctgaagaagatctgcagcaacacgctgctggcttgg 

Myc tag4 reverse ctgcagatcttcttcagaaataagtttttgttcggtaggatatatgctccaagc 

Myc tag5 forward aatgaaagaacaaaaacttatttctgaagaagatctgcaaggcgaggcaacgagtaactc 

Myc tag5 reverse gccttgcagatcttcttcagaaataagtttttgttctttcattgatatagaagcatgatc 
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Figure S1. Representative images of the expression pattern of PZO1 promoter activities in a 

PZO1::GUSPlus reporter line. A, The expression pattern of PZO1 promoter activity in the 

transgenic reporter line with the 823 bp PZO1 promoter (PZO1 (short)::GUSPlus). 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 PZO1 promoter (PZO1 

(long)::GUSPlus) in the trichome of the leaf, laterial root cap and pollen.  
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                            Chimera4      TM1     Chimera5 

PZO1        -----MASFLVGFLLPSL||LLAAALINWSVISFLDLIAFL||LVHYIAPEIGYRFQRRHWLLW 55 

mPiezo1     MEPHVLGAGLYWLLLPCT||LLAASLLRFNALSLVYLLFLL||LLPWLPGP------------- 47 

            :.: *  :***. ****:*:.:..:*:: *: :**: ::                  

                       TM2                                           Myc1 

PZO1          PIFIFSFAVFLAQVVYLVIWAALGQDWDTPDTGWMRVIGFMILKSWRNPTVMYFLALQLL 115 

mPiezo1       ------------------------S----------------------------------- 48 

                                      .                                    

                                                         TM3 

PZO1          TSLVALADIYSSRFGFARWRDTWWSHFSGIFEHLGSHLRVASCLLL--PAVQLAVGICNP 173 

mPiezo1       --------------------------RHSIPGHTGRLLRALLCLSLLFLVAHLAFQICLH 82 

                                          .*  * *  **.  ** *   ..:**. **   
   

PZO1          SWVSLPFFIGSCAGLVDWSLTSNVSGLFRWWRVLYIYAGFNIVLLYLYQLPINFSDMIRW 233 

mPiezo1       TVPHLDQFLGQNGSL--WVKVSQHIGVTRL----DLKDIFN---------------TTRL 121 

              :   *  *:*. ..*  *  .*:  *: *      :   **                 *  

                                     TM4 

PZO1          IASFIGLFRISLETEGPDICSGLFLVLFYIMLSYV-RSDLEDMDF-------IMSTSENN 285 

mPiezo1       VAPDLGVLL------ASSLCLGLCGRLTRKARQSRRTQELDDDDDDDDDDEDIDAAPAVG 175 

              :*  :*::       . .:* **   *     .    .:*:* *        * ::   . 

                                                              TM5 

PZO1          L-AERLLPPKYSFFIRESRAGVRHTNVLLRGAVFKTFSI--------NFFTYGF-PVSLF 335 

mPiezo1       LKGAPALATKRRLWLASRFRVTAHWLLMTSGRTLVIVLLALAGIAHPSAFSSVYLVVFLA 235 

              * .   *  *  ::: .    . *  ::  * .:  . :        . *:  :  * *  

                                TM6                               TM7 

PZO1          ALSFWSFHFA-------SLCAFGLLAYVGYI--IYAFPSLFQLHRLNGLLLVFILLWAVS 386 

mPiezo1       ICTWWSCHFPLSPLGFNTLCVMVSCFGAGHLICLYCYQTPFIQDMLPP-GNIWARLFGLK 294 

                ::** **        :**.:     .*::  :*.: : *  . *     ::  *:.:. 

                                                         TM8 

PZO1          TYIFNVAFSFLNTKVGKDMQIWEMVGLWHYTIPGFFLLAQFGLGMLVALGNLVNNSVFLY 446 

mPiezo1       NFVDLPNYSSPNALVLNTKHAWP-----IYVSPGILLLLYYTATSLLKLHKSCPSE---- 345 

              .::    :*  *: * :  : *       *. **::**  :    *: * :   ..     

                                                                  TM9 

PZO1          LSEESSRSSNERSY----VEADE----ETKVLVVATIAWGLRKCSRAIMLA--------- 489 

mPiezo1       LRKETPREDEEHELELDHLEPEPQARDATQGEMPMTTEPDLDNCTVHVLTSQSPVRQRPV 405 

              * :*: *..:*:.     :* :      *:  :  *   .* :*:  :: :          

                                                          TM10 

PZO1          ---LIFLIAM-----------KPGFFHA------------VYVIFFLMYLLSHNINRKIR 523 

mPiezo1       RPRLAELKEMSPLHGLGHLIMDQSYVCALIAMMVWSIMYHSWLTFVLLLWACLIWTVRSR 465 

                 *  *  *           . .:. *             :: *.*:   .   . : * 

 

PZO1          KSLILLCEVHFAL--------LYILEIDLVSNSLKQEGSASREVLFQLGLLRSESSWDFL 575 

mPiezo1       HQLAMLCSPCILLYGLTLCCLRYVWAMELPELP----TTLGPVSLHQLGLEHTR--YPCL 519 

              :.* :**.  : *         *:  ::* .       : .   *.**** ::.  :  * 

             Chimera6   TM11                           Chimera7  

PZO1       EIALL||ACFCAIHNHGFEVLFSFSAIVRHTPSPPIGFSILKAGLNK||SVLLSVYSSPSSSYS 635 

mPiezo1    DLGAM||----------LLYLLTFWLLLR--------------QFVK||EKLLKKQKVPAALLE 555 

           ::. :          :  *::*  ::*               : *. **.  . *::  . 

                                               TM12                  TM13 

PZO1          QD-NTTYERHIASFLSAIGQKFLSMYRSCGTYIAFITILISVYLVKPNYVSFGYIFLLLL 694 

mPiezo1       VTVADTEPTQTQTLLRSLGELVTGIYVKYWIYVCAGMFIVVSFAGRLVVYKIVYMFLFLL 615 

                   *   :  ::* ::*: . .:* .   *:.   :::  :  :    .: *:**:** 

                                         TM14                     Myc2 

PZO1          WI----TGRQLFEETKRRLWFPLKAYAVLVFMFIYCLSSFVSLQLW--LSGFIDLYFYLG 748 

mPiezo1       CLTLFQVYYTLWRKLLRVFWWLVVAYTMLVLIAVYTFQFQDFPTYWRNLTGFTDEQL--G 673 

               :    .   *:.:  * :*: : **::**:: :* :.       *  *:** *  :  * 

                             TM15 

PZO1          YNSKAPLLDNVWESLAVLIVMQLYSYERRQSGHYIPGQSSLLHPGVFGF--------FE- 799 

mPiezo1       --------DLGLE---------QFSVSEL--------FSSILIPGFFLLACILQLHYFHR 708 

                      *   *          :* ..          **:* **.* :        *.  

                                        TM16 

PZO1          ----------------RFLAWHGQKIL-FAALFYASLSPISVFGF--VYLLGLVICTTFP 840 

mPiezo1       PFMQLTDLEHVPPPGTRHPRWAHRQDAVSEAPLLEHQEEEEVFREDGQSMDGPHQATQVP 768 

                              *.  *  ::     * :    .  .**      : *   .* .* 

                              TM17 

PZO1          KSSSIPSKSFLIYTGFLVSAEYLFQLWGMQAQMFPGQK----------------YAELSF 884 

mPiezo1       --------------------EGTASKWGLVADRLLDLAASFSAVLTRIQVFVRRLLELHV 808 

                                  *   . **: *: : .                    ** . 

                                          TM18                      TM19 

PZO1          YLGLRVYEPGFWGIESGL--RG-KVLVVAACTLQYNVFRWLERTSGLTVIKGKYEEPCPL 941 

mPiezo1       FKLVALY--TVWVALKEVSVMNLLLVVLWAFALPYPRFRPMAS--CLSTVWTCIIIVCKM 864 

              :  : :*   .*   . :   .  ::*: * :* *  ** :     *:.:       * : 



5 
 

                                                  Myc5 

PZO1          FVSAEDTTASVSSSNGEN--PSSTDHASIS-----MKQGEATSNSWPFFSPRGNQGAGFL 994 

mPiezo1       LYQLKIVNPHEYSSNCTEPFPNNTNLQPLEINQSLLYRGPVDPANWFG-VRKGYPNLGYI 923 

              : . : ..    ***  :  *..*:   :.     : :* .   .*     :*  . *:: 

                       TM20 

PZO1          HPKTGGSESGSSRKFSFGHFWGSI-KESHRWNRRR---I-----LALKKERFETQKNLLK 1045 

mPiezo1       QNHLQI--------LLLLVFEAVVYRRQEHYRRQHQQAPLPAQAVCADGTRQRLD-QDLL 974 

              : :           : :  * . : :...::.*::         :. .  * . : : *  

                          TM21                        TM22 

PZO1          IYLKFWIENMFNLYGLEINMIALLLASFALLNAISMVYIALLAACV------LLRRRVIQ 1099 

mPiezo1       SCLKYFINFFFYKFGLEICFLMAVNV-----IGQRMNFMVILHGCWLVAILTRRRREAIA 1029 

                **::*: :*  :**** ::  : .      .  * ::.:* .*         **..*  

                                TM23 

PZO1          KLWPVVVFLFASIL--------------AIEYVATWNSFLPSDQAPSETSVHCHDCWSIA 1145 

mPiezo1       RLWPNYCLFLTLFLLYQYLLCLGMPPALCIDYPWRWSKAIPMNSALI--------KWLYL 1081 

              :***   :::: :*              .*:*   *.. :* :.*           *  

                                            TM24   

PZO1          ALYFKFCRECWLGVRVDDPRTLISYFVVFMLACFKLRADHISSFSESSTYHQMKSQRKNS 1205 

mPiezo1       PDFF----------RAPNSTNLISDFLLLL--CASQQWQVF-SAERTEEWQRMAGINTDH 1128 

                :*          *. :  .*** *::::  * . : : : * ..:. :::* . ..:  

                                               Tm25    Chimera1(mPiezo1/PZO1) 

PZO1        FVWRDLSFETK------SMWTVLDYLRLYCYVHLLDVVLILILITGTLEYDILHLGYL||AF 1259 

mPiezo1     L--EPLRGEPNPIPNFIHCRSYLDMLKVAVFRYLFWLVLVVVFVAGATRISIFGLGYL||LA 1186 

              :  . *  * :         : ** *::  : :*: :**::::::*: . .*: ****   

                  TM26                          TM27 

PZO1          ALVFARMRLEILKKKNK----IFRFLRVYNFVLIIFSL---AYQSPFVGNFNDGKCETVD 1312 

mPiezo1       CFYLLLFGTTLLQKDTRAQLVLWDCLILYNVTVIISKNMLSLLSCVFVEQMQSNFCWVIQ 1246 

              .: :  :   :*:*..:    ::  * :**..:** .      .. ** :::.. * .:: 

                                                     TM28 

PZO1          ---YIYEVIGFYKYDYG--------FRITARSALVEIIIFMLVSLQSYMFSSQEFDYVSR 1361 

mPiezo1       LFSLVCTVKGYYDPKEMMTRDRDCLLPVEEAGIIWDSICFFFLLLQRRIFLSHYFLHVSA 1306 

                  :  * *:*. .          : :   . : : * *::: **  :* *: * :**  

 

PZO1          YLEAEQIGAI-----------------VREQEKKAARKTEQLQQIREAEEKKRQRNLQVE 1404 

mPiezo1       DLKATALQASRGFALYNAANLKSINFHRQIEEKSLAQLKRQMKRIRAKQEKYRQSQASRG 1366 

               *:*  : *                   : :**. *: ..*:::**  :** ** : .   

 

PZO1          KMKSEMLNLRVQLHRMNSDSNFGVASPRTEGLRRRKSPYLIPDSGAASPEIDGVVHRKEE 1464 

mPiezo1       QLQSKDP--QDPSQEPGPDSPGGSSPPRRQWW----RPWLDHA---------TVIHSGDY 1411 

              :::*:    :   :. . **  * : ** :       *:*             *:*  :  

 

PZO1          QPIDEDSQYPFEAHEFPVSTTPEALDSPEYSFGASPCEI-TEVQQDLDVMSMERERKQKS 1523 

mPiezo1       FLFESDSE--EEEEALPEDPRPAAQSAFQMAYQAWVTNAQTVLRQRRERARQERAEQLAS 1469 

                ::.**:   * . :* .  * * .: : :: *   :  * ::*  :    ** .:  * 

 

PZO1          EGKENPLISAVQL----------------------------------------------- 1536 

mPiezo1       GGDLNPDVEPVDVPEDEMAGRSHMMQRVLSTMQFLWVLGQATVDGLTRWLRAFTKHHRTM 1529 

               *. ** :. *::                                                

 

PZO1          --------------------IGDGVSQVQFIGNQAVNN---------------------- 1554 

mPiezo1       SDVLCAERYLLTQELLRVGEVRRGVLDQLYVGEDEATLSGPMETRDGPSTASSGLGAEEP 1589 

                                  :  ** :  ::*:: ..                        
 

PZO1          LVNFL--NISPENSDTNEQSSVDDEVYDEME------------------SQKRKHT--PF 1592 

mPiezo1       LSSMTDDTSSPLSTGYNTRSGSEEIVTDAGDLQAGTSLHGSQELLANARTRMRTASELLL 1649 

              * .:   . ** .:. * :*. :: * *  :                  :: *. :   : 

                                                          TM29 

PZO1          ERSTSLQSDRSSDGTSFQIGR---IFRHIWSRMQSNNDIVCYCCFIIAFLWNFSLLSMVY 1649 

mPiezo1       DRRLHIPELEEAERFEAQQGRTLRLLRAGYQCVAAHSELLCYFIIILNHMVTASAASLVL 1709 

              :*   : . ..::  . * **   ::*  :. : ::.:::**  :*: .: . *  *:*  

                   TM30        Chimera2                  TM31 

PZO1          LAALFLYALCVHTGPTHIFW||VIMLMYTEIYILLQYLYQIIIQHCGLSIDAPLL-HELGFP 1708 

mPiezo1       PVLVFLWAMLTIPRPSKRFW||MTAIVFTEVMVVTKYLFQFGFFPWNSYVVLRRYENKPYFP 1769 

               . :**:*: .   *:: **:  :::**: :: :**:*: :   .  :      ::  ** 

                                 TM32 

PZO1          TQRIK----SSFVVSSLPLFLIYIFTLIQSSITVKDGDWVPSADFTSRRNARGSQKDLTR 1764 

mPiezo1       PRILGLEKTDSYIKYDLVQLMAL---FFHRSQLLCYGLWDHEEDRYPKDHCRSSVKDREA 1826 

               : :     .*::  .*  ::     ::: *  :  * *  . *   : :.*.* **    
 

PZO1          IRLSQRILDVFKKLRDSAKLVIRSIYRYWISLTRGAESPPYFVQVTMDVHMWPEDGIQPE 1824 

mPiezo1       KEEPEA------------KLESQS------ETGTGHPKEPVLAGT-------PRDHIQGK 1861 

               .  :             **  :*      .   *  . * :. .       *.* ** : 
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PZO1          RVECRMNQLLRLVHNERCEKGNPDLCPYSSRVHVQSIERSTETPNEA-LVVLEVEYASPT 1883 

mPiezo1       GS-IR--------SKDVIQDPPEDLKPRHTRHISIRFRRRKETPGPKGTAVMETEHEE-G 1911 

                  *         ::  :.   ** *  :*     :.* .***.    .*:*.*: .   

 

PZO1          NGCSSAEWYKSL--TPASDVAKEI----RKAQHSGLGEGTGFPYPILSV-----IGGGKR 1932 

mPiezo1       EGKETTERKRPRHTQEKSKFRERMKAAGRRLQSFCVSLAQSFYQPLQRFFHDILHTKYRA 1971 

              :* .::*  :       *.. :.:    *: *   :. . .*  *:  .         :  

            Chimera3           TM33                                  TM34 

PZO1          D||TDLYAYIFGADLIVFFLVAI-FYQSVIKNKSEFIDVYQLEDQFPFDFVIILMVIFFLIV 1991 

mPiezo1       A||TDVYALMFLADIVDIIIIIFGFWAFGKHSAATDIASSLSDDQVPQAFLFMLLVQFGTMV 2031 

               **:** :* **:: :::: : *:    :. :  *     :**.*  *:::*:* *  :* 

                             M35                   Myc4              M36 

PZO1          VDRVIYLCSFATGKVVYYLFSLILFTYAVTEYAWSIYPTQ---QHAAGLALRIIFLAKAM 2048 

mPiezo1       IDRALYLRKTVLGKLAFQVVLVVA----IHIWMFFILPAVTERMFSQNAVAQLWYFVKCI 2087 

              :**.:** . . **:.: :. ::     :  : : * *:     .: . . :: ::.*.: 

 

PZO1          SLALQAIQIRYGLPHKSTLYRQFLTSEVSRINYYGYRLYRALPFLYELRCVLDWSCTATS 2108 

mPiezo1       YFALSAYQIRCGYPTR--ILGNFLTKKYNHLNLFLFQGFRLVPFLVELRAVMDWVWTDTT 2145 

               :**.* *** * * :  :  :***.: .::* : :: :* :*** ***.*:**  * *: 

                                                                 TM37 

PZO1          LTMYDWLKLEDVNASLYLVKCDTVLNRA-THKHGEKQTKMTKCCNGICLFFILLCVIWAP 2167 

mPiezo1       LSLSNWMCVEDIYANIFIIKCSRETEKKYPQPKGQKKKKIVKYGMGGLIILFLIAIIWFP 2205 

              *:: :*: :**: *.::::**.   ::   : :*:*:.*:.*   *  ::::*:.:** * 

 

PZO1          MLMYSSGNP-TNIANPIKDASVQIDLKTVGGKLTLYQTT------------LCERISGDN 2214 

mPiezo1       LLFMSLIRSVVGVVNQPIDVTVTLK---LGGYEPLFTMSAQQPSIVPFTPQAYEELSQQ- 2261 

              :*: *  .  ..:.*   *.:* :.   :**   *:  :              *.:* :  

 

PZO1          IDLGLDLGSQSFLPTYNKNDIQLICCQADASVLWLVPDTVVTRFIQS-LDWDTDMDITFT 2273 

mPiezo1       --FDPYPLAMQFISQYSPEDIVTAQIEGSSGALWRISPPSRAQMKQELYNGTADITLRFT 2319 

                :.    : .*:  *. :**     :..:..** :     ::: *.  :  :*: : ** 

                              Myc3  

PZO1          WVLNRDRPKGKETVKYERSVDPLDLPKRSD----IQMVLNG-SMDGFRVHNLYPKFFRVT 2328 

mPiezo1       WNFQRDLAKGGT-VEYTNEKHTLELAPNSTARRQLAQLLEGRPDQSVVIPHLFPKYIRAP 2378 

              * ::**  **   *:* .. . *:*  .*     :  :*:*   :.. : :*:**::*.  

 

PZO1          GSGDVRSFEDQTDEV---------------------SADILINHANFKWWWSFHNLKASE 2367 

mPiezo1       NGPEANPVKQLQPDEEEDYLGVRIQLRREQVGTGASGEQAGTKASDFLEWWVIELQDCK- 2437 

              .. :.. .::   :                      . :   : ::*  ** :.  ...  

                                                       TM38 

PZO1          NISACEGMDGPVAIIMSEET-PPQGFLGDTLSKFSIWGLYITFVLAVGRFIRLQCSDLRM 2426 

mPiezo1       --ADCNL--LPMVIFSDKVSPPSLGF----LAGYGIVGLYVSIVLVVGKFVRGFFSEISH 2489 

                : *:    *:.*: .: : *  **    *: :.* ***:::**.**:*:*   *::   

 

PZO1          RIPYENLPSCDRLIAICEDLYAARAEGELGVEEVLYWTLVKIYRSPHMLLEYTKLDYDA 2485 

mPiezo1       SIMFEELPCVDRILKLCQDIFLVRETRELELEEELYAKLIFLYRSPETMIKWTRERE-- 2546 

               * :*:**. **:: :*:*:: .*   ** :** ** .*: :****. ::::*:  

 

Figure S2. Alignment between PZO1 and mouse Piezo1 highlights the residues of interest.  A 

multiple sequence alignment between mPiezo1 and PZO1 was generated using ClustalW2 

(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 mPiezo1(1). Residues highlighted in grey 

indicate the transmembrane domains. Residues in pink are transmembrane domains predicted to 

be only in PZO1, but not mPiezo1. Note that there is higher homology between mPiezo1 and PZO1 

in the regions where the structure of mPiezo1 is resolved. Residues highlighted in green indicate 

the junction between mPiezo1/ and PZO1 in the chimeras. Chimera 1 was used for 

electrophysiological recording. Residues highlighted in red indicate the position of the Myc tag on 

mPiezo1(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).  

http://topcons.cbr.su.se/
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Figure S3. PZO1 transcript level in roots of WT and mutant plants. RT-qPCR 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 pzo1 mutants. A, Representative image indicating the root lengths of 

pzo1 mutants when grown on top of MS media in plates tilted at a 900 angle. B, Root length of WT 

and both pzo1 mutants pzo1-5 and pzo1-6 (n=30). C, Root length of pzo1 mutants when grown 

inside the MS media containing the indicated agar concentrations in plates positioned at a 600 

angle. Data shown are for roots growing inside the MS media. ***P < 0.001 (N=23, mean±SD). 
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Figure S5. Pzo1 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 pzo1-5 roots are observed to also 

form swirls at the barrier.  
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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, mPiezo1-

508-Myc tag (myc tag located after amino acid 508) and mPiezo1-508-Myc/PZO1 chimera. 

mPiezo1-508-myc used as positive control which indicates mPiezo1 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 µm.  
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Figure S7. Ca2+ signal in roots in response to cold stress. A and B, representative images of the 

Ca2+ signal in root tip before and after applying 20µl of cold water (40C) to the root of GCaMP3 

seedling (1 cm from the root tip) (images are from Movie S2). C and D. Representative images of 

the Ca2+ signal in the root tip before and after applying 20µl of cold water (40C) to the root of 

PIN3::amiR-PZO1 seedling (1 cm from the root tip). (images are from Movie S4). The Ca2+ 

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. pzo1 mutant poorly penetrates hard MS media. Seeds of WT and pzo1-

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 Ca2+ 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 20µm at 15s intervals. 20-

30 sec after last mechanical indentation, 20µl of cold water (40C) was applied to the seedling (1 

cm from the root tip). 

Supplementary Video 3. Extensive mechanical stimulation (100 µm) leads to wound/systemic 

Ca2+ 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 20µm at 15s 

intervals. At the 100 µm of mechanical stimulation, Ca2+ responses travel bidirectionally.  

Supplementary Video 4. Mechanical indentation causes Ca2+ responses only in the lateral root 

cap cells in pzo1 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, 20µl of cold water (40C) 

was applied to the seedling (1 cm from the root tip). 
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