








Nature Plants

Article https://doi.org/10.1038/s41477-026-02270-3

Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Impact of Srf on thickness and lipid ordering of 
biomimetic membranes. a, Bilayer thickness by Atomic Force Microscopy 
(AFM). Left: AFM topographic images of PLPC-Sito-GluCer bilayers before (t0) 
and after 1 h incubation with Srf (3 μM). Right: Height density profiles measured 
on selected areas before (blue) and after (orange) Srf treatment. Data from 
three independent samples. b, Bilayer thickness data calculated from MD 
simulations in the absence or presence of Srf from AT and CG simulations. Mean 
± s.d. from three simulations. Thickness corresponds to the distance between 
phosphate atoms of PLPC from the upper and lower leaflets within a PLPC-Sito-
GluCer bilayer. P-value from two-way ANOVA with Sidak’s post-test. c,d, Order 
parameter (mean ± s.d., three experiments) for PLPC acyl chains (C16, C18:2) and 
GluCer N-acyl and sphingosine chains, calculated from AT simulations without 
(white) or with (black) Srf. c, PLPC acyl chains C16 are circles and C18:2 triangles. 
d, N-acyl chain of GluCer is circles and the sphingosine chain is triangles. e, 
Wide angle X-ray scattering (WAXS) spectra displaying a typical peak for lipid 

bilayer, interpreted as a measure of the average chain-to-chain distance. Data 
shows a shift to lower q-vector values in presence of Srf, indicating increased 
chain disorder in the bilayer. f, Hydrodynamic diameter (mean ± s.d., n = 6) 
of liposomes measured by Dynamic Light Scattering (DLS) at increasing 
Srf-to-lipid ratios. g, Size distribution of liposomes at various Srf-to-lipid 
ratios obtained by weighting the DLS data by intensity. Data from at least two 
independent liposome batches. h, FRET Efficiency (E, %) between Fluorescein 
DHPE (donor) and 18:1 Liss Rhodamine PE (acceptor) for PLPC-Sito-GluCer 
LUVs with Srf (10 µM) or mock (DMSO 0.1%) at three different time courses. 
n = 4 (mock) or 6 (Srf) replicates from two independent experiments. Letters 
represent statistically different groups at P < 0.05 (Brown-Forsythe and Welch’s 
ANOVA and Tamhane’s T2 multiple comparisons test). i, Global membrane 
stiffening measured by Laurdan generalized polarization (GP) for PLPC-Sito-
GluCer liposomes with Srf (10 µM) or mock (EtOH 0.1%). Mean ± s.d. (n = 15; five 
experiments). P-value from two-tailed t-test.

http://www.nature.com/natureplants


Nature Plants

Article https://doi.org/10.1038/s41477-026-02270-3

Extended Data Fig. 7 | Nanoscale modifications in lipid organization induced 
by Srf. a, Proportion of GluCer involved in each GluCer cluster size (1–7 
molecules) from AT simulations. Representative data of one experiment out of 
three with similar results (see Supplementary Fig. 4 for replicates). b, GP imaging 
of C-Laurdan in PLPC-Sito-GluCer GUVs. Higher GP observed in the horizontal 
plane is an artefact due to photoselection effect of Laurdan molecules that are 
aligned in parallel to the polarization angle of the LASER. Scale bar: 5 µm.  
c, FRET efficiency (%) between Fluorescein-DHPE (donor) and Liss Rhodamine-
PE (acceptor) in DOPC (liquid-disordered), DSPC-POPC-Chol (40/40/20 %mol) 
(nanoscopic phase separation), and PLPC-Sito-GluCer (60/20/20 %mol) 
membranes. Plant model shows no evidence of nanodomains. Data from two 

experiments are grouped and total n are indicated. Letters represent statistically 
different groups (P < 0.05, Brown-Forsythe and Welch’s ANOVA with Tamhane’s 
T2). d, Top view of PLPC-Sito-GluCer bilayer after 2879 ns of AT simulation, 
showing Srf (cyan sticks) insertion involving its acyl chain among membrane 
lipid acyl chains (white surface) and lipid polar heads (blue). e, Membrane 
packing defect constant calculated from AT simulations in PLPC-Sito-GluCer 
with or without Srf. f, Srf reduces lateral lipid mobility based on mean square 
displacement (MSD) of lipids in PLPC-Sito-GluCer membranes with ( + Srf) or 
without Srf (-Srf), from CG simulations. In e and f, data are mean ± s.d. obtained 
from n = 3 different simulations. P-values from two-tailed Welch’s t-test.
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Extended Data Fig. 8 | Immune activation by Srf requires threshold 
micromolar concentrations. a, Dose-dependent [Ca2+]cyt increase induced by Srf 
in root protoplasts of Arabidopsis Col-0AEQ compared to mock (EtOH 0.1%). Data 
show the average of luminescence (L/Lmax) between 1.5 and 4 min after Srf (10 
μM) treatment (maximal values). Box plots show medians, quartiles, and ranges, 
data are from five independent experiments and total n are indicated. P-values 

from Welch and Brown-Forsythe ANOVA with Dunnett’s T3 post-test. b, Dose-
dependent [ROS]intra induction by Srf (10 μM) measured with DCFH-DA in root 
protoplasts compared to mock (EtOH 0.1%). Graph represents mean ± s.d., n = 6 
roots from two independent experiments, P-values from two-tailed unpaired 
t-test with Welch’s correction.
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Extended Data Fig. 9 | Impact of channel blockers on calcium and ROS 
responses to Srf treatment. a, [Ca2+]cyt levels in Col-0AEQ protoplasts 
upon Srf (10 µM) or mock (WICa), with or without pre-incubation with 
the mechanosensitive channel blocker GsMTX-4 (+Gx). n = 20 from four 
independent experiments. b, [Ca2+]cyt response measured with the Fluo4-AM 
probe in Col-0 protoplasts treated with Srf (10 µM) or mock (WICa), with or 
without pre-incubation with GsMTX-4 ( + Gx). Mean ± s.d., data are from four 
independent experiments with total n indicated. c, [ROS]intra accumulation in 
Col-0 roots 30 min after Srf (10 µM) or mock (water) treatment, in presence or 
absence of GsMTX-4 ( + Gx). Data are expressed as fold increase in DCFH-DA 
fluorescence compared to mock. Mean ± s.d., data are from three independent 
experiments with total n indicated. d, [Ca2+]cyt signal in Col-0AEQ protoplasts 
following Srf (10 µM) or mock (WICa) treatment with or without pre-incubation 
with the calcium channel blocker LaCl3 ( + La). Data are from four independent 

experiments with total n indicated. e, Calcium influx in Col-0 protoplasts 
measured via Fluo4-AM fluorescence after Srf (10 µM) or mock (WICa) treatment, 
with or without LaCl3 pre-treatment. Data are normalized fluorescence increases. 
Mean ± s.d., data are from at least two independent experiments with total n 
indicated. f, [Ca2+]cyt signal in UBQ10::GCaMP3 roots treated with Srf (10 µM) 
or flg22 (1 µM) as MAMP, with ( + La) or without LaCl3 pre-treatment. Signal 
quantified as fluorescence increase. Mean ± s.d., total n indicated. P-values from 
unpaired two-tailed t-test with Welch’s correction. In a and d, data show the 
average of luminescence (L/Lmax) between 1.5 and 4 min post-treatment with Srf. 
Box plots show medians, quartiles, and ranges. Letters represent statistically 
different groups (P < 0.05, two-way ANOVA with Bonferroni’s post-test). In b, c 
and e, letters indicate statistically different groups at P < 0.05, two-way ANOVA 
with Tukey’s post-test.
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