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Supplementary Figure 1. Synthetic PSK enhances the root growth of hydroponic fpst
plants. WT and tpst plants were grown in 6-well cell culture dishes with liquid growth
medium supplemented with or without 10 nM PSK. The images of plants were taken
on the 9th day after vernalization and were subsequently used for root length
quantification using Fiji. Different letters indicate significant difference in one-way
ANOVA analysis (p-value < 0.05, Fisher’s test).
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Supplementary Figure 2. Heatmaps of GO_BP terms enriched from PSK-induced
DEGs. (A) Heatmap of GO_BP terms enriched from PSK upregulated DEGs. The
dendrogram on the side of the heatmap illustrates the hierarchical clustering of rows
using k-means clustering with numbers on the branches denoting the distance
measures. The intensity of red reflects their significance measured by g-value, utilizing
the cut-off of g-value < 0.05. Gray represents data points outside the cut-off criteria.
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Supplementary Figure 2. (B) Heatmap of GO _BP terms enriched from PSK
downregulated DEGs. The dendrogram on the side of the heatmap illustrates the
hierarchical clustering of rows using k-means clustering with numbers on the branches
denoting the distance measures. The intensity of blue reflects their significance
measured by g-value, utilizing the cut-off of g-value < 0.05. Gray represents data
points outside the cut-off criteria.



Supplementary Figure 3

Supplementary Figure 3. Heatmap of representative differentially expressed genes
with PSK, PSY, flg22, and WCS417 treatments. Genes in the top section are thalianin
pathway-related, genes in the middle section are defense-related, and genes in the
bottom section are PSK signaling-related. Red indicates upregulation, while blue
indicates downregulation. The intensity of color reflects their fold changes, utilizing the
cut-off of = 2-fold change and adjusted p-value < 0.05 for thalianin pathway-related
and defense-related genes, and adjusted p-value < 0.05 for PSK signaling-related
genes. Gray represents data points outside the cut-off criteria.
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Supplementary Figure 4. WRKY TFs in ATRM map. (A) Degree centrality and
closeness centrality of manually curated high-confidence TFs from ATRM. Red dots
indicates WRKY TFs, blue dots indicates all other TFs. (B) WRKY regulatory network
derived from ATRM. Red arrow indicates activation effect, blue ended-line indicates
repression effect. Created in BioRender. Liu, D. (2024) BioRender.com/u13u417.
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Supplementary Figure 5. Heatmaps of gene expression in ATRM map. (A) Heatmap
of representative differentially expressed WRKY TFs in ATRM map with PSK, PSY,
flg22, and WCS417 treatments. The dendrogram on the side of the heatmap illustrates
the hierarchical clustering of rows using k-means clustering with numbers on the
branches denoting the distance measures. Red indicates upregulation, while blue
indicates downregulation. The intensity of color reflects their fold changes, utilizing the



cut-off of =2 2-fold change and adjusted p-value < 0.05. Gray represents data points
outside the cut-off criteria. (B) Heatmap of representative differentially expressed
genes downstream of WRKY TFs in ATRM map with PSK, PSY, flg22, and WCS417
treatments. The dendrogram on the side of the heatmap illustrates the hierarchical
clustering of rows using k-means clustering with numbers on the branches denoting
the distance measures. Red indicates upregulation, while blue indicates
downregulation. The intensity of color reflects their fold changes, utilizing the cut-off of
= 2-fold change and adjusted p-value < 0.05. Gray represents data points outside the
cut-off criteria.



Supplementary Figure 6
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Supplementary Figure 6. Heatmap of the percentage of DEGs regulated in the
opposite direction by PSK, PSY, flg22 and WCS417 among all DEGs, using row
category as the base. The intensity of green indicates percentage.
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Supplementary Figure 7A, continued
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Supplementary Figure 7A, continued
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Supplementary Figure 7A, continued
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Supplementary Figure 7. Heatmaps of all Gene Ontology terms. (A) Heatmap of all
enriched GO_BP terms from PSK, PSY, flg22, and WCS417 treatments. The
dendrogram on the side of the heatmap illustrates the hierarchical clustering of rows
using k-means clustering with numbers on the branches denoting the distance
measures. Red denotes functional terms enriched from upregulated DEGs, while blue
denotes functional terms enriched from downregulated DEGs. The intensity of color
reflects their significance measured by g-value, utilizing the cut-off of g-value < 0.05.
Gray represents data points outside the cut-off criteria.



Supplementary Figure 7B

(B)

.:.:l extracellular region

membrane

Golgi apparatus

endoplasmic reticulum membrane
endoplasmic reticulum

endosome

exocyst

ESCRT | complex

heterotrimeric G-protein complex

integral component of plasma membrane
endomembrane system

trans-Golgi network

clathrin-coated vesicle

intracellular

spindle microtubule

DNA replication factor A complex

alpha DNA polymerase:primase complex
origin recognition complex

RNA polymerase |l transcription factor complex
nucleus

nuclear origin of replication recognition complex
cyclin-dependent protein kinase holoenzyme complex
microtubule

vacuole

primary cell wall

cell periphery

apoplast

plant-type cell wall

anchored component of membrane
anchored component of plasma membrane
cytoplasm

plasmodesma

endoplasmic reticulum lumen

chloroplast nucleoid

THO complex

nucleosome

kinesin complex

phragmoplast

spindle

chromosome

MCM complex

secretory vesicle

cell wall

box C/D snoRNP complex

cytosolic small ribosomal subunit
chromatin

Pwp2p-containing subcomplex of 90S preribosome
Cul4-RING E3 ubiquitin ligase complex
small-subunit processome

nucleolus

extracellular space

caveola

plasma membrane raft

thylakoid

chloroplast thylakoid lumen
proton-transporting ATP synthase complex, coupling factor F(0)
cytosol

chloroplast membrane

chloroplast thylakoid membrane

plant-type vacuole membrane
photosystem II

chloroplast thylakoid

chloroplast envelope

NAD(P)H dehydrogenase complex (plastoquinone)
chloroplast

[

plasma membrane
integral component of membrane

p

PSK_100nM_down
p

shoot_30m_down
p

p
shoot_11d_down

shoot_5h_down

PSK_1pM_up

PSK_1uM_down

shoot_2h_up

shoot_2h_down

root_2h_u|

shoot_11d_u

root_30m_up

shoot_30m_u|
shoot_5h_u
root_30m_down

PSK_100nM_u

p

PSY_shoot_down
p

p
PSY_root_down

p
root_11d_down

root_2h_down

PSY_root_u

roo?_11_ d_u
ﬂ_922_up
fig22_down
WCS417_shoot_up
WCS417_shoot_down

root_S5h_up

root_5h_down
PSY_shoot_u|

p

WCS417_root_down

WCS417_root_u

g-value

up

down

105
10
108
0.05
ns
0.0
10
1010

10-1s

Supplementary Figure 7. (B) Heatmap of all enriched GO_CC terms from PSK, PSY,
flg22, and WCS417 treatments. The dendrogram on the side of the heatmap illustrates
the hierarchical clustering of rows using k-means clustering with numbers on the
branches denoting the distance measures. Red denotes functional terms enriched
from upregulated DEGs, while blue denotes functional terms enriched from
downregulated DEGs. The intensity of color reflects their significance measured by g-
value, utilizing the cut-off of g-value < 0.05. Gray represents data points outside the

cut-off criteria.
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Supplementary Figure 7. (C) Heatmap of all enriched GO_MF terms from PSK, PSY,
flg22, and WCS417 treatments. The dendrogram on the side of the heatmap illustrates
the hierarchical clustering of rows using k-means clustering with numbers on the
branches denoting the distance measures. Red denotes functional terms enriched
from upregulated DEGs, while blue denotes functional terms enriched from
downregulated DEGs. The intensity of color reflects their significance measured by g-
value, utilizing the cut-off of g-value < 0.05. Gray represents data points outside the

cut-off criteria.



Supplementary Figure 8
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Supplementary Figure 8. ROS burst, MPK phosphorylation and FLS2 protein levels
are higher in tpst plants than in WT. (A) flg22-induced ROS in different genotypes: tpst
plants have higher ROS response than WT. (B) flg22-induced MPK3 and MPKG6
phosphorylation in different genotypes. The three genotypes shown have different
levels of MPK phosphorylation in response to flg22. (C) Relative MPK3 protein level
was similar in all genotypes. (D) tpst plants have higher level of FLS2 than WT and
pskr1 pskr2. In all graphs (A-D) different letters indicate significant difference in one-
way ANOVA analysis (p-value < 0.05, Fisher’s test).



Supplementary Figure 9
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Supplementary Figure 9. PSK effects on flg22-induced callose deposition. (A) Callose
area percentage calculated as the area of callose deposits relative to the total plant
area in WT, tpst, pskr1 pskr2 plants treated with or without PSK and flg22. Each group
contains at least 52 cotyledons with high-quality images from 30 seedlings, which were
pooled for analysis. Different letters indicate significant difference in one-way ANOVA
analysis (p-value < 0.05, Tukey’s test). (B) The average size of callose deposits in WT,
tpst, pskr1 pskr2 plants treated with or without PSK and flg22. Each group contains at
least 52 cotyledons with high-quality images from 30 seedlings, which were pooled for
analysis. Different letters indicate significant difference in one-way ANOVA analysis
(p-value < 0.05, Tukey’s test).
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Supplementary Figure 10, continued
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Supplementary Figure 10, continued
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Supplementary Figure 10, continued
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Supplementary Figure 10. Heatmap of all enriched TFs from PSK, PSY, flg22, and
WCS417 up- and downregulated DEGs. The dendrogram on the side of the heatmap
illustrates the hierarchical clustering of rows using k-means clustering with numbers
on the branches denoting the distance measures. Red denotes enrichment from
upregulated DEGs, while blue denotes enrichment from downregulated DEGs. The
intensity of color reflects their significance measured by g-value, utilizing the cut-off of
g-value < 0.05. Gray represents data points outside the cut-off criteria.



Supplementary Figure 11A
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Supplementary Figure 11. Heatmaps of bZIP TFs enrichment and expression among
multiple stimuli. (A) Heatmap of enriched bZIP TFs from PSK, PSY, flg22, and
WCS417 up- and downregulated DEGs. The dendrogram on the side of the heatmap
illustrates the hierarchical clustering of rows using k-means clustering with numbers
on the branches denoting the distance measures. Red denotes enrichment from
upregulated DEGs, while blue denotes enrichment from downregulated DEGs. The
intensity of color reflects their significance measured by g-value, utilizing the cut-off of
g-value < 0.05. Gray represents data points outside the cut-off criteria.



Supplementary Figure 11B
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Supplementary Figure 11. (B) Heatmap of differentially expressed bZIP TFs with PSK,
PSY, flg22, and WCS417 treatments. The dendrogram on the side of the heatmap
illustrates the hierarchical clustering of rows using k-means clustering with numbers
on the branches denoting the distance measures. Red indicates upregulation, while
blue indicates downregulation. The intensity of color reflects their fold changes,
utilizing the cut-off of = 2-fold change and adjusted p-value < 0.05. Gray represents
data points outside the cut-off criteria.



