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Figure S1. SWP recordings in wild type and candidate mutants. Leaf 8 was wounded by mechanical 
crushing with a pair of modified pliers at the time points indicated by arrowheads. Traces show surface 
potential recordings of distal parastichous leaf 13. (A) Example traces of wild-type SWP recordings in  
Col-0 and Wassilewskija (Ws) ecotypes. (B) Example traces depicting SWP recordings of mutants 
lacking ion channels associated with membrane depolarizations. (C) Example traces depicting SWP 
recordings of mutants lacking receptor-like kinases implicated in plant defense. (D) Example traces 
depicting SWP recordings of mutants lacking genes involved in glutamate metabolism. (E) Example 
traces depicting SWP recordings of mutants deficient in genes shown to be involved with Ca2+ and/or  
phospholipid-binding and possibly ion transport.  (F) Example trace depicting a SWP recording of a 
double mutant deficient in genes involved in ROS production. Abbreviations for candidate mutants and 
sequences of primers used for genotyping are summarized in Extended Data Table 1. Unless otherwise 
noted, n = 4-6; n for Col-0, glr3.3, glr3.6, mslΔ5, msl10-1, and msl10-2 are given in Table S2. 

 



   

 

   

 

 

 
Figure S2. Statistical analysis of mslΔ5 L13 SWP parameters in comparison to Col-0. (A) SWP 
hyperpolarization maximum (HM) prior to the depolarization event (median ± S.E.M.: Col-0: 11.6 ± 3.5 
mV; mslΔ5: 5.1 ± 2.3 mV). (B) SWP maximum depolarization rate (median ± S.E.M: Col-0: -27.7 ± 2.5 
mV s-1, mslΔ5: -18.2 7 ± 1.9 mV s-1). (C) SWP amplitudes (median ± S.E.M.: Col-0: -43.9 ± 4.0 mV;  
mslΔ5: -50.3 ± 6.4 mV). Half-violin plots show kernel density estimates (KDEs) calculated using Scott’s 
estimated bandwidth; circle: median; whiskers: 1.5 x IQR; p-values generated by Mann-Whitney U test 
(n = 7-15). 



   

 

   

 

 

 
Figure S3. Statistical analysis of msl10-1 and msl10-2 L13 SWP parameters in comparison to Col- 
0. (A) SWP hyperpolarization maxima (median ± S.E.M.: Col-0: 17.2 ± 2.1 mV, msl10-1: 21.4 ± 2.1 
mV, msl10-2: 18.8 ± 2.1 mV). (B) SWP maximum depolarization (Max. Depol.) rate (median ± S.E.M.: 
Col-0: -42.5 ± 3.9 mV, msl10-1: -45.1 ± 4.6 mV, msl10-2: -37.9 ± 4.9 mV). (C) SWP amplitude (median 
± S.E.M.: Col-0: -48.1 ± 3.2 mV, msl10-1: -59.6 ± 4.7 mV, msl10-2: -43.7 ± 4.0 mV). Half-violin plots 
show kernel density estimates calculated using Scott’s estimated bandwidth; circle: median; whiskers:  
1.5 x IQR; p-values generated by Mann-Whitney U test (n = 8-17). 



   

 

   

 

 

 
Figure S4. Description and validation of msl10-1 and msl10-2 mutant alleles and expression of 
GLR3s in msl10-1. (A) Diagram of the MSL10 genomic locus showing T-DNA insert locations. 
Untranslated regions (UTR) are shown in grey; exons are numbered. Arrowheads indicate relative T-
DNA insertion positions. (B) Quantification of residual transcript levels of MSL10 in the msl10-1 and 
msl10-2 mutant backgrounds by qPCR. Lines show averages; p-values generated by Student’s t-test, n 
= 4. (C-E) Quantification of baseline transcript levels of genes previously identified as important for 
SWP generation in Leaf 13. Plotted data show GLR3.1 (C), GLR3.3 (D), and GLR3.6. (E) Transcript 
abundance in Col-0, msl10-1, and msl10-2 mutant backgrounds quantified by qPCR. Lines show 
averages; p-values generated by Student’s t-test, n = 3. (F) Quantification of MSL10 transcript 
abundance in Leaf 8 (L8) and Leaf 13 (L13) of Col-0 plants compared to msl10-1 mutant by RNA-seq. 
Displayed p-value calculated by Student’s t-test (n = 3). 



   

 

   

 

 

 

 
 

 
 

Figure S5. Schematic chromosomal representation and annotation of T-DNA insertion sites 
in msl10-1 single and quintuple mutants. (A) In addition to the T-DNA insertion in MSL10, the single 
mutant msl10-1 carries a second insertion in gene At2g17442, coding for a protein of unknown function. 
(B) The msl quintuple mutant carries T-DNA insertions in MSL4, 5, 6, 9, and 10 and also in genes 
coding for BEL1-LIKE HOMEODOMAIN 3 (BLH3) and for the PHYTOSULFOKINE SIGNALING 
PRECURSOR 5 (PSK5). For detailed information, refer to Tables S5 and S6. 



   

 

   

 

 

 
Figure S6. Phylogenetic relationship and hydropathy profiles of selected MscS-like channels. (A) 
The phylogeny of 39 members of the MscS family is presented as an unrooted tree and was generated 
using the NGPhylogeny tool (https://ngphylogeny.fr) (53) and visualized with the help of iTOL 
(https://itol.embl.de) (54), highlighting MSL1 and 10 (green). The full-length protein sequences were 
aligned using the MAFFT alignment program (55) with a gap-opening penalty of 1.53 and a gap-
extension penalty of 0.123. The phylogenetic tree was generated using the neighbor-joining method with 
the LG amino acid replacement matrix. Clade support scores were calculated by bootstrapping (n = 
1,000 replicates, red values presented as percentages), and branches with bootstrap values (red) of less 
than 50% were collapsed. (B) Hydropathy profiles (as predicted by AramTmCon (MSL1) and 
AramTmMultiCon (MSL10), http://aramemnon.uni-koeln.de/) illustrate the number of predicted 
transmembrane spans (orange bars) in the amino acid sequence of MSL1 (At4g00290, 5 spans, upper 
panel) and MSL10 (At5g12080, 6 spans, lower panel), respectively. 

https://ngphylogeny.fr/
https://itol.embl.de/
http://aramemnon.uni-koeln.de/


   

 

   

 

 

 
Figure S7. Sequence similarity and identity between selected mechanosensitive channel proteins. 
(A) Pairwise sequence similarities and (B) identities between E. coli MscK, MscM, YnaI, YbiO, and 
YbdG, A. thaliana MSL1-10, and S. pombe Msy1 and Msy2.  (C) RaptorX4-predicted protein contacts 
(lower left) and contacts obtained from the generated model (upper right). Predicted contacts within the 
square were used to model the TM part lacking homologous templates.   



   

 

   

 

 

 
Figure S8. (A) Heptameric assembly (left) and monomer (right); membrane embedded as predicted 
by memembed (67). The model shows an extended transmembrane region compared to resolved 
homologs (29, 30). Key residue S640 forms a hydrogen bond with E715 of the neighboring chain. F553 
in TM6 forms the vapor lock of the channel (see also panel B), and the helix kinks at G556; both residues 
are essential for the function of the channel (23). The region with homology to calcyphosin 
(magenta in A) was identified as an EF-hand-derived motif (Fig. S6) and a putative calcium binding site 
(dashed circle) by IonCom (63). (B) Top view of the heptameric assembly and a blow-up of the vapor 
lock, with F553 pointing towards the pore as in MSL1 (29). 



   

 

   

 

 

 
 

Figure S9. Multiple sequence alignment of the Pseudo EF motif and an EF-hand-derived motif in 
MSL10 with EF-hand motifs from selected MscS-like proteins containing an EF-hand. Transparent 
regions show sequence segments in which no EF-hand was identified. Non-transparent regions 
correspond to either the Pseudo EF motif and the EF-hand-derived motif in MSL10, or a canonical or 
non-canonical EF-hand in EF-MscS, identified according to PROSITE entry PS50222 or the definitions 
in (61). 



   

 

   

 

 

 
 

 

Figure S10. Leaf 8 shows variable wounding responses in both Col-0 and msl10 mutants. (A) 
Plotted L8 SWP responses after wounding from a single experimental dataset showing Col-0, msl10-1, 
and msl10-2. Note the variability between L8 responses just within individual genotypes. Orange 
arrowhead indicated mechanical wounding of L8. (B) SWP duration in L8 after wounding (median ± 
S.E.M.: Col-0: 97.9 ± 16.7 s, msl10-1: 57.0 ± 8.0 s, msl10-2: 63.1 ± 6.1 s). Quantification of time course 
analysis displayed in A and in Fig3A. (C) Independent study of SWP duration in L8 after wounding 
(median ± S.E.M.: Col-0: 97.9 ± 16.7 s, msl10-1: 57.0 ± 8.0 s, msl10-2: 63.1 ± 6.1 s); p-values generated 
via Student’s t-test. (D) Third independent study SWP duration in L8 after wounding (median ± S.E.M.: 
Col-0: 62.0 ± 9.5 s, msl10-1: 59.4 ± 8.4 s, msl10-2: 73.4 ± 10.5 s). Homozygous (homo) and 
heterozygous (hetero) mutants were analyzed. Half-violin plots show kernel density estimates (KDEs) 
calculated using Scott’s estimated bandwidth; circle: median; whiskers: 1.5 x IQR Displayed p-values 
generated via Mann-Whitney U test.   



   

 

   

 

 

 
 

Figure S11. Additional localization data and controls of known SWP-involved components. (A) 
300 µm petiole sections (maximum intensity z-stack projections) showing GFP localization patterns 
conferred by a MSL10 promoter fragment. Lignin autofluorescence (AF; in magenta) and brightfield 
(BF) images are used as landmarks in order to orient GFP (green) localizations in merged images. (B). 
A petiole section showing localization of GFP-fused to a fully encoding genomic MSL10 fragment under 
its native promoter in the msl10-1 mutant background. Note the consistent anatomical distributions of 
the expression pattern and protein localization of MSL10. (C) Quantified SWP durations (median ± 
S.E.M.: Col-0: 66.7 ± 7.7 s, msl10-1: 40.8 ± 3.0 s, msl10-2: 72.0 ± 10.0 s). Half-violin plots show kernel 
density estimates (KDEs) calculated using Scott’s estimated bandwidth; circle: median; whiskers: 1.5 x 
IQR; p-values generated via Mann-Whitney U test. (D) Transverse sections of glr3.3a mutant expressing 
a genomic GLR3.3 fragment fused to mVenus under the native GLR3.3 promoter. (E) Transverse 
sections of glr3.6a mutant expressing a genomic GLR3.6 fragment fused to mVenus under the native 
GLR3.6 promoter. Note the difference in anatomical localization of GLR3s in (D,E) compared to MSl10 
(A,B). Scale bars: 100 µm.  



   

 

   

 

 

 
 

Figure S12. MSL10 does not conduct glutamate in excised patches from Xenopus oocytes. (A) 
Schematic representation depicting the setup used for testing glutamate conductivity. Under negative 
membrane voltage, chloride ions can move into the pipette from the bath through MSL10. Positive 
membrane voltage would drive glutamate anions into the bath from the pipette if MSL10 were to conduct 
glutamate. Bath, ND96; pipette solution, NDG (similar to ND96 but NaCl and KCl replaced by sodium 
glutamate). Channels were gated by negative tension (indicated in mmHg) by applying repeated, 
symmetric 5-s pressure ramps (indicated as a triangle). (B) Traces of MSL10 channel activity in an 
inside-out, excised patch at a negative membrane potential (left trace, - 40 mV) in asymmetric buffer 
condition. No tension-induced MSL10-dependent current was recorded when the patch was clamped at 
positive membrane potential (middle trace, 100 mV). Upon reverting back to negative membrane 
potential, MSL10-dependent currents were again recorded (right trace, - 40 mV).  



   

 

   

 

 

 
Figure S13. The spread of wound-induced cytosolic calcium elevations from MatryoshCaMP6s-
expressing Arabidopsis leaf 13 veins is impaired in msl10-1 mutants. (A) Representative images of 
msl10-1 mutants show lower levels of maximum MatryoshCaMP6s fluorescence in L13 veins after 
wounding relative to Col-0. (B) Close-up of the region of interest (ROI, dotted orange rectangle) from 
(A) of a secondary vein showing reduced levels of fluorescence increase in msl10-1 mutants after 
wounding. (C) Kymograph of the ROI transect drawn in (B) showing how the initial change in 
fluorescence occurs in the veins and proceeds to flare outwardly in Col-0, whereas the flare is attenuated 
in msl10-1 mutants. 



   

 

   

 

 

 
Figure S14. Results of mock treatments of leaves as control for glutamate treatment experiments. 
(A) Time course analysis showing mean and SEM per genotype. (B) Quantification and statistical 
analysis of maximal response to mock treatment. Mock treatments were a negative control for data 
presented in Fig. 10 and were imaged under identical conditions. Displayed p-values calculated by 
Student’s t-test (n = 3 - 7). 



   

 

   

 

 

 
Figure S15. Hypothetical mechanistic model for role of MSL10 in wound signaling. Wounding 
triggers concomitant glutamate (Glu) release and an internal pressure (ѱT) wave. Membrane stretching 
activates MSL10-mediated anion efflux, depolarizing the membrane potential (|VM|). GLRs are activated 
by concomitant Glu accumulation in the apoplasm and membrane depolarization. GLR-mediated Ca2+ 
influx inactivates the H+-ATPase AHA1, causing sustained membrane depolarization and apoplasmic 
alkalinization, which stimulates GLR channel activity and may prolong MSL10 activation via an EF-
hand-like motif identified in this study (feedback loop for mutual potentiation, green arrows). Ca2+ 
triggers respiratory burst oxidase homologs (RBOHs), JA-synthesizing lipoxygenases (LOXs) and a rise 
in reactive oxygen species (ROS), contributing to plant defense.   



   

 

   

 

 

Table S1. Arabidopsis lines screened for defects in wound-induced SWP. Description of genotype, 
genomic locus accession number, predicted or known function/activity, stock identification number, and 
seed source are provided for each line. 

Genotype Mutated Gene(s) Function/Activity Stock ID Source 

akt2 AT4G22200 Plasma membrane voltage-gated K+-channel SALK_103567 SALK 
ald1  AT2G13810 L-lysine α-amino transferase SALK_007673 SALK 
ann1 AT1G35720 Annexin Ca2+/phospholipid-binding protein SALK_015426 SALK 

ann2 AT5G65020 Annexin Ca2+/phospholipid-binding protein SALK_054223 SALK 

ann3 AT2G38760 Annexin Ca2+/phospholipid-binding protein SALK_082344 SALK 
ann4  AT2G38750 Annexin Ca2+/phospholipid-binding protein SALK_019725 SALK 
ann8  AT5G12380 Annexin Ca2+/phospholipid-binding protein SALK_062276 SALK 

cngc12 AT2G46450 Cyclic nucleotide-gated cation channel SALK_092622 SALK 
 

dorn1 AT5G60300 Plasma membrane ATP receptor kinase dorn1-2 (73) 
gad1;gad2 AT5G17330; 

AT1G65960 
Glutamate decarboxylase SALK_017810, GK_474E05 (74) 

glr3.1  AT2G17260 Glutamate receptor-like ion channel SALK_063873 (3) 

glr3.3  AT1G42540   Glutamate receptor-like ion channel SALK_077608 (3) 

glr3.6 AT3G51480 Glutamate receptor-like ion channel SALK_091801 (3) 

glr3.3;glr3.6 AT1G42540 
AT3G51480 

Glutamate receptor-like ion channels SALK_077608 SALK_091801 (3) 

msl4;msl5;msl6 AT1G53470 
AT3G14810 
AT1G78610   

Plasma membrane mechanosensitive ion 
channels 

SALK_142497 SALK_127784 
SALK_067711 

(18) 

msl10-1 AT5G12080 Plasma membrane mechanosensitive ion 
channel 

SALK_076254 (18) 

msl10-2 AT5G12080 Plasma membrane mechanosensitive ion 
channel 

SAIL_292_B11 SALK 

msl∆5 AT1G53470 
AT3G14810 
AT1G78610 
AT5G12080 
AT5G19520 

Plasma membrane mechanosensitive ion 
channels 

SALK_142497 SALK_127784 
SALK_067711 SALK_114626 

SALK_076254 

(18) 

pepr1;pepr2 AT1G73080 
AT1G17750 

Plasma membrane peptide receptor kinases SALK_059281 SALK_098161 (75) 

pop2 AT3G22200 γ-amino-butyrate (GABA) transaminase GK_157D10 (74) 
rbohb;rbohf AT1G09090 

AT4G03560 
Plasma membrane NADPH oxidases - N. Geldner 

slah3-3 AT5G24030 Plasma membrane anion channel SALK_106054 (76) 
tmem16 AT1G73020 Ion channel and/or phospholipid scramblase SALK_012541 SALK 

tpc1 AT4G03560 Two-pore slow vacuolar cation channel SALK_145413 (72) 

Ws ecotype - - - S. Roux 

Col-0 ecotype - - CS70000 SALK 

 
  



   

 

   

 

 

Table S2. Number of SWP recordings, sample sizes, and number of cases in which an expected 
genotype-specific SWP was observed in blinded experiments. Starting dates for each batch of 
experiments are provided in yy.mm.dd format. Location (Loc.) abbreviations are Stanford (S), 
Düsseldorf (D), and Lausanne (L). The number of events wherein no depolarization was detected (N), a 
wild-type-like SWP was recorded (W), or a shortened-duration depolarization was detected (S, typically 
<50 s) are provided, along with the total sample size (n). 
 

 
  

Date Loc. Col-0 msl10-1 msl10-2 msl∆5 msl4;5;6 glr3.3 glr3.6 

  N / W / S / n N / W / S / n N / W / S / n N / W / S / n N / W / S / n N / W / S / n N / W / S / n 

18.01.03 S 1 / 14 / 4 / 19   0 / 3 / 16 / 19    

18.04.23 S 0 / 16 / 0 / 16   0 / 0 / 7 / 7    

18.04.27 S 0 / 7 / 1 / 8 0 / 0 / 8 / 8      

18.12.12 D 0 / 3 / 1 / 4 0 / 1 / 3 / 4      

19.01.19 S 0 / 8 / 2 / 10 2 / 1 / 6 / 9 0 / 2 / 7 / 9     

19.01.27 S 0 / 6 / 2 / 8 0 / 0 / 6 / 6      

19.02.10 S 0 / 10 / 3 / 13 0 / 0 / 13 / 13 0 / 0 / 12 / 12     

19.03.03 S 1 / 6 / 1 / 8 0 / 0 / 10 / 10      

19.04.23 S 0 / 6 / 3 / 9 0 / 2 / 5 / 7   0 / 6 / 3 / 9   

19.06.12 S 5 / 22 / 6 / 33 0 / 2 / 20 / 22      

19.06.25 S 0 / 11 / 6 /17 3 / 1 / 12 / 16    2 / 3 / 6 / 11 0 / 1 / 13/ 14 

19.11.16 S 7 / 6 / 1 /14 5 / 2 / 7 / 14 3 / 3 / 10 / 16     

20.01.23 S 1 / 6 / 3 /10 3 / 0 / 7 / 10 4 / 2 / 4 / 10   1 / 0 / 6 / 7  

20.01.25 S 2 / 5 / 0 / 7 1 / 0 / 6 / 7      

20.02.25 L 3 / 14 / 3 / 20 1 / 1 / 14 / 16 7 / 1 / 7 /15     

20.02.29 D 2 / 10 / 0 / 12 0 / 0 / 4 / 4 0 / 0 / 4 / 4     

         



   

 

   

 

 

Table S3. Summary of the statistics for SWP data presented in figures.  Parameters are described in 
the main text and main text figure legends and defined in materials and methods. IQR stands for 
interquartile region. Standard error of mean (S.E.M.) values and p-values were calculated using Origin 
Pro 2020. 

mslΔ5 L13 Duration Derivative Amplitude Hyperpolarization  
  (s) (mV / s) (mV) (mV)  
  Col-0 mslΔ5 Col-0 mslΔ5 Col-0 mslΔ5 Col-0 mslΔ5  

Mean 79.1 20.8 -26.5 -19.0 -46.8 -55.2 15.2 6.7  

S.E.M. 12.1 1.7 2.5 1.9 4.0 6.4 3.5 2.3  

Median 82.6 20.3 -27.7 -18.2 -43.9 -50.3 11.6 5.1  

1.5 * IQR 86.4 8.1 14.7 4.2 22.5 33.6 15.0 13.2  
Mann-Whitney U-test 

p   2.1x10-02   8.9x10-02   3.7x10-01   1.0x10-01  

Student's t-test p   5.0x10-03   8.2x10-02   2.6x10-01   1.4x10-01  

Sample Size (n) 16 7 16 7 16 7 16 7  

          
 

msl10 L13 Duration Amplitude Derivative 
  (s) (mV) (mV / s) 

  Col-0 msl10-1 msl10-2 Col-0 msl10-1 msl10-2 Col-0 msl10-1 msl10-2 

Mean 92.2 28.8 32.8 -48.2 -48.9 -44.0 -42.5 -45.1 -37.9 

S.E.M. 11.8 7.0 5.9 3.2 4.7 4.0 3.9 4.6 4.9 

Median 99.6 21.7 32.7 -46.4 -59.4 -43.7 -43.8 -52.3 -38.3 

1.5 * IQR 88.5 31.9 38.4 35.7 28.2 14.8 33.3 38.3 34.0 
Mann-Whitney U-test 

p   3.6x10-03 1.8x10-02  6.5x10-01 1.9x10-01   2.0x10-01 
5.0x10-

01 

Student's t-test p   8.8x10-05 4.5x10-03  4.7x10-01 6.0x10-01   2.8x10-01 
4.3x10-

01 

Sample Size (n) 20 17 8 17 15 8 17 14 8 

  Hyperpolarization Repolarization Max. Velocity 

  (mV) (mV) (cm / min) 

  Col-0 msl10-1 msl10-2 Col-0 msl10-1 msl10-2 Col-0 msl10-1 msl10-2 

Mean 17.2 21.4 18.8 -3.3 12.1 5.5 10.9 11.3 11.6 

S.E.M. 2.1 2.1 2.1 1.5 3.6 2.7 1.0 0.8 0.8 

Median 17.1 20.6 20.6 -4.0 12.5 4.0 10.7 10.9 12.1 

1.5 * IQR 14.9 8.8 15.0 7.5 25.5 6.4 7.8 7.4 5.5 
Mann-Whitney U-test 

p   1.0x10-01 4.0x10-01  4.2x10-04 4.4x10-03   9.2x10-01 
7.9x10-

01 

Student's t-test p   1.2x10-01 6.4x10-01  1.3x10-04 1.9x10-03   8.9x10-01 
6.7x10-

01 

Sample Size (n) 17 15 8 17 15 8 17 15 8 

          

msl10 L8 L8 Duration       
  (s)       

  Col-0 msl10-1 msl10-2       

Mean 97.9 57.0 63.1       

S.E.M. 16.7 8.0 6.2       

Median 63.8 50.6 61.6       

1.5 * IQR 177.1 56.0 44.7       
Mann-Whitney U-test 

p   2.1x10-01 4.0x10-01       

Student's t-test p   4.6x10-02 8.8x10-02       

Sample Size (n) 18 15 14       

 
 
 



   

 

   

 

 

 
msl10-1;glr3 L13 L13 Duration 

  (s) 

  Col-0 msl10-1 msl10-1;glr3.3 msl10-1;glr3.6 

Mean 95.0 36.1 35.7 24.3 

S.E.M. 10.5 6.1 5.1 4.5 

Median 83.7 30.1 33.8 22.8 

1.5 * IQR 73.4 60.1 19.7 36.7 

Mann-Whitney U-test p   1.8x10-04 2.2x10-04 1.0x10-06 

Student's t-test p   1.7x10-04 1.2x10-04 1.1x10-05 

Sample Size (n) 17 12 12 12 

  



   

 

   

 

 

Table S4.  Genomic characterization of msl10-1 T-DNA insertion mutant. In addition to the T-DNA 
insertion in exon 1 of MSL10 (At5g12080), the single mutant carries a second insertion in the promoter 
region/ 5’-UTR of gene At2g17442, which encodes a protein of unknown function. 
 
Insertion Insertion 

Site 
Chromosome Insert 

Start Site 
(bp) 

Annotation Inserted Into # Support 
Reads 

1 At2g17442 1 7575790 hypothetical protein 
of unknown 

function 

5'-UTR/promoter 28 

2 At5g12080 2 3900881 MSL10 exon 1 32 
 
 
 
 
 
 
 
Table S5. Genomic characterization of msl∆5 T-DNA insertion mutant. In addition to T-DNA 
insertions in the respective first exons of MSL4, 5, 6, 9 and 10, the msl quintuple mutant also carries T-
DNA insertions in the promoter region of a gene coding for BEL1-LIKE HOMEODOMAIN 3 
(BLH3) and in the 3’-UTR of the PHYTOSULFOKINE SIGNALING PRECURSOR 5 (PSK5). 
 
 

Insertion Insertion 
Site 

Chromosome Insert Start 
Site (bp) 

Annotation Inserted 
into 

#  Support 
Reads 

1 At1g53470 1 19958655 MSL4 exon 1 13 
2 At1g75410 1 28303108 BEL1-LIKE HOMEO-

DOMAIN 3 (BLH3) 
promoter 32 

3 At1g78610 1 29571351 MSL6 exon 1 17 
4 At3g14810 3 4973727 MSL5 exon 1 26 
5 At5g12080 5 3900881 MSL10 exon 1 39 
6 At5g19520 5 6586620 MSL9 exon 1 13 
7 At5g65870* 5 26352525 PHYTOSULFOKINE 

SIGNALING PRE-
CURSOR 5 (PSK5) 

3'-UTR 15 

* A T-DNA was also found to be inserted into the promoter region of At5g65880 (coding for a protein 
of unknown function) in msl∆5, thereby possibly affecting its gene product. 



   

 

   

 

 

Table S6. Oligonucleotide primer sequences used in this study. Gene names correspond to names 
and accessions provided in Table S1. 

Gene Mutant ID Primer Name Sequence (5’ – 3’) 
akt2 SALK_103567 LP TGATAGAAGTCGAAAGCAGCGD 
  RP AGCATCGAGGAAAAGGAAGAG 
ald1 SALK_007673 LP TTACGATGCATTTGCTATGACC 
  RP TTTTAAATGGAACGCAAGGAG 
ann1 SALK_015426 LP TGTTGTTGGTCTCCCTTTTTG 
  RP AATCTTGGCTCACAGAAGTGC 
ann2 SALK_054223 LP TGGGATCAATCTTTTGGTCTG 
  RP GATGCTTGCAAGATCTGAAGC 
ann3 SALK_082344 LP TCCTCAAAACGAAAAATCTCG 
  RP CATAGCCGCCTCAATAGTAGC 
ann4 SALK_019725 LP CTCGGTGCACGTAAAGCTTAC 
  RP AGGTGAAATTCGGTTGGAATC 
ann8 SALK_062276 LP AGGATGATCTGGGTCCTCTTG 
  RP CAAAATTGCCAGAGAGCTCAG 
cngc12 SALK_092622 LP ATTGATGCATTGAAGTCAGGG 
  RP TACTTTGGTTTCGAAGCTTGC 
dorn1 dorn1-2 seqFor CATGAGATGTCTGAAACACAGGAATC 
  seqRev AGTTCTTAGTGTCTATTGTCTGTCCC 
gad1 SALK_017810 LP GTGGACTGACTTACCTCGTGG 
  RP GGAGCCAATGTTCAAGTAACG 
gad2 GK_474E05 LP TATCACGCTAACACCTAACGC 
  RP TTCAAGGTTTGTCGGTATTGG 
glr3.1 SALK_063873 LP AGATGAACAAACGTGACCACC 
  RP TGGCTTTTTGTGGTTCTGATC 
glr3.3 SALK_077608 LP TGCTGTTGATCTCTTGCAATG 
  RP CACACAACCATATGCAGCATC 
glr3.6 SALK_091801 LP TTCGTTCAAAGGTGGCATAAC 
  RP CGACTATGAGGAAAGACGCAG 
msl4 SALK_142497 LP AATTCATTATCACATTCGCGC 
  RP GCGTGACTCTGTTCTGTCTCC 
msl5 SALK_127784 LP CCCTCATCTTCTTCTTTGATCG 
  RP ACTTCCCATTTCCACAAATCC 
msl6 SALK_067711 LP TCCCTTTGTTTTCTCCTCCTC 
  RP CGAAGCTGATTGGTCAGTTTC 
msl9 SALK_114626 LP CGGTGTCAAGCATGTGTTATG 
  RP AGGTCCCGAGAGAGTCTGAAG 
msl10-1 SALK_076254 LP GTTGGTTTCTGGGTTTAAGCC 
  RP TACTTGGAGTAACCGGTGCTG 
msl10-2 SAIL_292_B11 LP GGCTGAGCAACATTTCTGAAG 
  RP AGGAAATCTTTTGCAAGGTCG 
pepr1 SALK_059281 LP TTTCACCTGTCAATCCGTTTC 
  RP TCGTTTCGGATCACCTAATTG 
pepr2 SALK_098161 LP AGCGTCCAAAGAAGCTTTCTC 
  RP TGCCTATCTCAGGTGGAACAC 
pop2 GK_157D10) LP TTGTCACAGCCAAACATTGTC 

  RP TTTTTACAAGCGGTGGATCAG 
rbohb SAIL_749_B11 LP TCCAAATTTGGACATTGCATAG 
  RP AGCTTGGACTTGGTCCTTAGC 
rbohf SALK_059888 LP TCTCTATTGTATCTTGTGTCACCG 
  RP ACTTGGTCCTTAGCCAAGTGATAG 
slah3-3 SALK_106054 LP ATCTCTTCTTGAGGCTGCGAC 
  RP TTTGTTTTCCTTCGCATATGC 
tmem16 GABI_238B02 LP AATCTCGGAAATGAGAGAGCC 
  RP AATCATTCCAAACTGCAAAGC 
tpc1 SALK_145413 LP ATATCGAAGAAAGCTCGGCTC 
  RP GGGAAATAGAACCCGTGAGAG 



   

 

   

 

 

SALK  Border Primer BP ATTTTGCCGATTTCGGAAC 
SAIL Border Primer LB TAGCATCTGAATTTCATAACCAATCTCGATACAC 
UBC21 - qPCRFor CAGTCTGTGTGTAGAGCTATCATAGCAT 
 - qPCRRev AGAAGATTCCCTGAGTCGCAGTT 
JAZ10  qPCRFor ATCCCGATTTCTCCGGTCCA 
  qPCRRev ACTTTCTCCTTGCGATGGGAAGA 

 
 

  



   

 

   

 

 

Legends to Supplementary Movies  

 

Supplementary Movie 1: Calcium imaging of 5-week-old plant (Col-0 background) stably expressing 

the MatryoshCaMP6s calcium sensor. Wounding L8 (bottom) triggers cytosolic calcium elevations that 

predominantly spread to neighboring parastichous leaves. Fluorescence intensity is displayed using 

ImageJ Green Fire Blue lookup table (LUT). Time stamp is in mm:ss format. Scale bar: 5 mm. 

Supplementary Movie 2: Calcium imaging of 5-week-old plant (msl10-1 mutant background) stably 

expressing the MatryoshCaMP6s calcium sensor. Leaf 8 was wounded (bottom). Fluorescence intensity 

is displayed using ImageJ Green Fire Blue lookup table (LUT) with brightness and contrast adjusted 

identically to Suppl. Movie 1. Time stamp is in mm:ss format. Scale bar: 5 mm. 

Supplementary Movie 3: Close-up of wound-induced calcium elevations in distal L13 after wounding 

L8. A 5-week-old Col-0 plant stably expressing the MatryoshCaMP6s calcium sensor was used. 

Fluorescence intensity is displayed using ImageJ Green Fire Blue LUT. Time stamp is in mm:ss format. 

Scale bar: 5 mm. 

Supplementary Movie 4: Close-up of wound-induced calcium elevations in distal L13 after wounding 

L8. A 5-week-old Col-0 plant stably expressing the MatryoshCaMP6s calcium sensor was used. 

Fluorescence intensity is displayed using ImageJ Green Fire Blue LUT with brightness and contrast 

adjusted identically to Suppl. Movie 3. Time stamp is in mm:ss format. Scale bar: 5 mm. 

Supplementary Movie 5: Calcium imaging of L8 of a 5-week-old Col-0 plant stably expressing the 

MatryoshCaMP6s calcium sensor shows initiation of cytosolic calcium elevations at the site of 

wounding and transmission through the vasculature. Fluorescence intensity is displayed using ImageJ 

Green Fire Blue LUT. Time stamp is in mm:ss format. Scale bar: 5 mm. 

Supplementary Movie 6: Calcium imaging of L8 of a 5-week-old msl10-1 plant stably expressing the 

MatryoshCaMP6s calcium sensor shows initiation of cytosolic calcium elevations at the site of 

wounding and transmission through the vasculature. Fluorescence intensity is displayed using ImageJ 

Green Fire Blue LUT with brightness and contrast adjusted identically to Suppl. Movie 5. Time stamp 

is in mm:ss format. Scale bar: 5 mm. 
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