Supplementary Figure Legends:
Fig. S1. Bioinformatics analysis of common differentially expressed genes (DEGs) under different Sb treatments. 
Fig. S2. DEGs expression patterns of significantly enriched modules (p < 0.05).
Fig. S3. Enrichment analyses of DEGs in the significant correlation module (MM.pink, MM.blue, and MM.green modules). 
Fig. S4. Metabolomic profiling under different Sb treatments.
Fig. S5. Nine-quadrant association analysis between DEGs and DAMs under different Sb treatments.
Fig. S6. Regulatory network analysis of isoquinoline alkaloid biosynthesis pathways.
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[image: Fig.S1]
Figure S1. Bioinformatics analysis of common differentially expressed genes (DEGs) under different Sb treatments. A Venn diagram analysis. B Expression trend analysis of common DEGs. C GO enrichment analysis of common DEGs. D KEGG pathway enrichment analysis of common DEGs. Key GO terms and KEGG pathways are marked in orange font.
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Figure S2. DEGs expression patterns of significantly enriched modules (p < 0.05). A bright green (Profile 12 and 19). B purple (Profile 2). C orange (Profile 0 and 9). D green (Profile 3). The gray lines represent the expression patterns of each DEG.
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Figure S3. Enrichment analyses of DEGs in the significant correlation module (MM.pink, MM.blue, and MM.green modules). A GO enrichment analyses. B KEGG enrichment analyses. Key GO terms and KEGG pathways are marked in orange font. 
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Figure S4. Metabolomic profiling under different Sb treatments. (A) OPLS-DA analysis; (B) Superclass classification of DAMs.
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Figure S5. Nine-quadrant association analysis between DEGs and DAMs under Sb0_vs_Sb1 (A), Sb0_vs_Sb10 (B), Sb0_vs_Sb50 (C) comparisons. 
































[image: Fig.S6]
Fig. S6. Regulatory network analysis of isoquinoline alkaloid biosynthesis pathways. A DEGs distribution involved in isoquinoline alkaloid biosynthesis pathways following Sb exposure. Squares represent DEGs, with darker green indicating higher gene expression levels. Solid arrows and dashed arrows were used to indicate direct and indirect molecular interactions, respectively. KEGG pathways schematic derived from https://www.kegg.jp/. B Quantitative analysis of DAMs associated with isoquinoline alkaloid biosynthesis under Sb stress conditions, presented as bar plots.







1

image6.jpeg
A Phenalanine,tyosimeand tiyptophan

B

v

m

biosynthesis

PPO

AsS1

Legend
DEG [T 11}
-1 0 1

L-Tyosine L-Dopa
g Par
TAT
[T At5953970
4-Hydroxyphenylpyruvate ~ ———Dopamine
W At1g31672
BT AO1
I maol
4-Hydroxyphenylacetaldehyde 3,4-DHPAA NCS
T NCS NCS

(S)-Norcoclaurine <——!

(S)-Norlaudanosoline

Dihydrosanguinarine Corydaline
6x108 6x10°
g a a = CK
] b == Sb1
%106 4x106 a = Sb10
2 ab ab ab = Sb50
s b b
§ 2105 2x10°-]
g
0- 0
6361-Dihydroxybenzaldehyde Protocatechualdehyde
o 107 8x108
= a
> ax107 6x10°
2
ol 4%10% b
§2x10"- b b
= 2x108
g

Sb0 Sb1 Sb10Sb50

0

Sb0 Sb1Sb10 Sb50




image1.jpeg
A

Sb0-vs-Sb1

Sb0-vs-Sb10

361
607
2417\\\
Sb0-vs-Sb50 Sb0  Sb1 Sb10 Sb50
C GO Term D Pathway
Peroxidase activity| « ?51"09 number Phenylpropanoid biosynthesis | B
Oxidoreductase activity, acting on peroxide as acceptor, 20 Metabolic pathways | @
Hydrolase activity, acting on glycosyl bonds | e ® 30 Pentose and glucuronate interconversions | .
Response to oxidative stress | ""gm(o“a‘“e) Biosynthesis of secondary metabolites | o

Serine-type endopeptidase inhibitor activity{ ~ « hs Isoquinoline alkaloid biosynthesis |

Channel activity 1 1 A Tyrosine metabolism
Passive transmembrane transporter activity ; o 1 Valine, leucine and isoleucine degradation -
Hyaluronan metabolic process | Bsuosynmesls of various plant secondary metabolites |
Mucopolysaccharide metabolic process | . Glutathione metabolism -

Antioxidant activity { Fatty acid elongation
Biomineral tissue development 1 Stilbenoid, diarylheptanoid and gingerol biosynthesis |
Biomineralization | Phenylalanine metabolism |

Defense response to Gram-positive bacterium | Tropane, piperidine and pyridine alkaloid biosynthesis
Purine nucleosidase activity 1 Glucosinolate biosynthesis -
Adenosylhomocysteine nucleosidase acivity | Starch and sucrose metabolism |
Methylthioadenosine nucleosidase activity { Monoterpenoid biosynthesis -

Transmembrane transporter activity { Phagosome
Hydrolase activity, hydrolyzing O-glycosyl compounds Phenylalanine, tyrosine and tryptophan biosynthesis -
Heme binding { 2-Oxocarboxylic acid metabolism
Enzyme regulator activity | ABC fransporters -

0 020406 0.02 0.04 0.06
Gene Ratio Gene Ratio

Ge{\e number

" |Hogyo(Qualue)




image2.jpeg
A Profile 12 : 336 Genes Profile 19 : 733 Genes

1.50 3.50
1.00 263
0.50 1.75
0.00 0.88

0.50 1 3.0E- 0.00 -2E-294

Sb0 Sb1 Sb10 Sb50 Sb0  Sb1

C Profile 0 : 364 Genes
0.00

Profile 9 : 677 Genes

-0.88
-1.75
263
-3.50 | 8-ZE60 -1.50 1466106
Sb0 Sb1 Sb10 Sb50 Sb0 Sb1 Sb10 Sb50

Sb10 Sb50

B Profile 2 : 647 Genes
0.00

-0.38

Sb0 Sb1 Sb10 Sb50

D Profile 3 : 246 Genes

-1.50
Sb0  Sb1

Sb10 Sb50




image3.jpeg
Top 30 GO terms

B

heme binding -Log10 (Pvalue)
tetrapyrrole binding 30
oxidoreductase activity 25
pollen-pistil interaction 20
recoghnition of pollen

cell recognition 15
pollination 10
multi-multicellular organism process -

iron ion binding
peroxidase activity

| oxidoreductase activity, acting on peroxide as acceptor

Bro(eln phosphorylation
e Ict v

mcor or ?

usponss 5 oxigative str

protein kinase activity

integral component of plasma membrane

intrinsic component of plasma membrane

membrane

xenobiotic transmembrane transporter activity

phosphorylation

antioxidant activity

carbohydrate transmembrane transporter activity

phosphotransferase activity, alcohol group as acceptor

kinase activity

phosphate ion transmembrane transporter activity

sugar transmembrane transporter activity

peptide transmembrane transporter activity

maleylacetoacetate isomerase activity

inorganic anion transmembrane transporter activity

protein serine/threonine kinase activity

I ﬁﬁ PR gen

Top 30 KEGG pathways
Biosynthesis of secondary metabolites

Phenylpropanoid biosynthesis 20
Metabolic pathways

Isoflavonoid biosynthesis 15
Glutathione metabolism 10
Ascorbate and aldarate metabolism

Nitrogen metabolism 5
Zeatin biosynthesis -
Limonene degradation

beta-Alanine metabolism

alpha-Linolenic acid metabolism

Fatty acid degradation

Linoleic acid metabolism

Taurine and hypotaurine metabolism

Tropane, piperidine and pyridine alkaloid biosynthesis
Alanine, aspartate and glutamate metabolism
Plant-pathogen interaction

Diterpenoid biosynthesis

Isoquinoline alkaloid biosynthesis

MAPK signaling pathway - plant

Histidine metabolism

Tryptophan metabolism

Glucosinolate biosynthesis

Ubiquinone and other terpenoid-quinone biosynthesis
Tyrosine metabolism

Plant hormone signal transduction

ABC transporters

Flavonoid biosynthesis

Pantothenate and CoA biosynthesis

Cysteine and methionine metabolism

-Log10 (Pvalue)




image4.jpeg
>

Orthogonal T score[1]
o 38

&
3

Sb0_vs_Sb1 Sb0_vs_Sb10

Sb0_vs_Sb50

50

50:1.._
N\
%bu-a
b0-1 )
FDM bs0-3 |
502/

Phenylpropanoids and polyketides

Lipids and lipid-like molecules
Organoheterocyclic compounds

Organic acids and derivatives

Benzenoids

Organic oxygen compounds:

Alkaloids and derivatives

Nucleosides, nucleotides, and analogues
Lignans, neolignans and related compounds

Organic nitrogen compounds

« Control
» Treatment




image5.jpeg
>

FC) of metabolin
- n e s

’ IogZ(

!
&

Sb0_vs_Sb1

-8 0 5
log2(FC) of transcript

10

)

S

log2(FC) of metabolin
S

|
S

wwson cases)
‘cawn ora
o ousmuonomenc)

Sb0_vs_Sb10
s
.-.j i

log2(FC) of metabolin

I
S

e

IS

°

Sb0_vs_Sb50

-10

=5 0 5 10
log2(FC) of transcript

=10

%5 0 5 10
log2(FC) of transcript




