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Fig. S1. Tracking and isolation of insecticidal compounds from P. wightiana. A, Isolation workflow; B, Solvent extraction scheme.


	Table S1. Metabolites in different tissues of P. wightiana

	Mode
	Total ion number
	Ion number after low quality ion filtering
	RSD ≤ 30% ion number
	Ratio(%)
	MS
	MS2

	Pos
	12033
	11738
	10093
	85.99
	5507
	3792

	Neg
	11576
	11035
	8729
	79.1
	3060
	1857





	Table S2. Significant accumulation of terpenoid metabolism-related compounds in roots

	KEGG.ID
	Compound.ID
	Formula
	sample
	log2_
	p.value
	VIP

	
	
	
	
	ratio
	
	

	MEP pathway

	G3P:  D-Glyceraldehyde 3-phosphate

	C00118
	0.52_171.0055m/z
	C3H7O6P
	R:S
	-1.1
	0
	0.96

	C00118
	0.52_171.0055m/z
	C3H7O6P
	R:F
	-0.43
	0.03
	0.35

	C00118
	0.52_171.0055m/z
	C3H7O6P
	S:F
	0.68
	0.03
	0.78

	
	
	
	
	
	
	

	DXP:  1-Deoxy-D-xylulose 5-phosphate
	
	
	
	

	C11437
	5.45_213.0166m/z
	C5H11O7P
	R:F
	-3.35
	0.1
	1.13

	C11437
	5.45_213.0166m/z
	C5H11O7P
	R:S
	-1.88
	0.15
	0.97

	C11437
	5.45_213.0166m/z
	C5H11O7P
	S:F
	-1.47
	0.78
	0.33

	
	
	
	
	
	
	

	CDP-ME: 4-(Cytidine 5'-diphospho)-2-C-methyl-D-erythritol
	
	

	C11435
	5.10_539.1158m/z
	C14H25N3O14P2
	R:S
	-1.44
	0.01
	0.82

	C11435
	5.10_539.1158m/z
	C14H25N3O14P2
	R:F
	1.28
	0.02
	0.67

	C11435
	5.10_539.1158m/z
	C14H25N3O14P2
	S:F
	2.72
	0.01
	2.05

	
	
	
	
	
	
	

	GGPP: Geranylgeranyl diphosphate

	C00353
	6.37_473.1828m/z
	C20H36O7P2
	R:F
	-2.61
	0
	1.38

	C00353
	6.37_473.1828m/z
	C20H36O7P2
	R:S
	-2.5
	0
	1.45

	C00353
	6.37_473.1828m/z
	C20H36O7P2
	S:F
	-0.11
	0.74
	0.07

	C00353
	9.43_489.1541m/z
	C20H36O7P2
	R:F
	-1.69
	0
	0.93

	C00353
	9.43_489.1541m/z
	C20H36O7P2
	R:S
	-2.11
	0.05
	1.09

	C00353
	9.43_489.1541m/z
	C20H36O7P2
	S:F
	0.42
	0.89
	0.09

	
	
	
	
	
	
	

	Z,Z-FPP: (2Z,6Z)-Farnesyl diphosphate
	
	
	
	

	C19760
	4.21_417.1029m/z
	C15H28O7P2
	R:F
	1.48
	0.01
	0.74

	C19760
	4.21_417.1029m/z
	C15H28O7P2
	R:S
	2.57
	0
	1.5

	C19760
	4.21_417.1029m/z
	C15H28O7P2
	S:F
	-1.09
	0.13
	1.08

	
	
	
	
	
	
	

	MVA pathway

	HMG-CoA: (S)-3-Hydroxy-3-methylglutaryl-CoA

	C00356
	1.01_910.1569m/z
	C27H44N7O20P3S
	R:F
	4.34
	0.03
	2.09

	C00356
	1.01_910.1569m/z
	C27H44N7O20P3S
	R:S
	3.62
	0.02
	1.6

	C00356
	1.01_910.1569m/z
	C27H44N7O20P3S
	S:F
	0.72
	0.6
	1.06

	
	
	
	
	
	
	

	MVA: 3,5-Dihydroxy-3-methylvaleric acid
	

	C00418
	5.72_183.0427m/z
	C6H12O4
	R:F
	-0.59
	0.54
	0.23

	C00418
	8.72_166.1064m/z
	C6H12O4
	R:F
	-0.17
	0.49
	0.14

	C00418
	5.72_183.0427m/z
	C6H12O4
	R:S
	-2.25
	0
	1.26

	C00418
	8.72_166.1064m/z
	C6H12O4
	R:S
	-1.35
	0.08
	0.8

	C00418
	5.72_183.0427m/z
	C6H12O4
	S:F
	1.66
	0.04
	1.49

	C00418
	8.72_166.1064m/z
	C6H12O4
	S:F
	1.18
	0.16
	0.89

	
	
	
	
	
	
	

	MVA5P: (R)-5-Phosphomevalonate

	C01107
	5.43_227.0325m/z
	C6H13O7P
	R:F
	-3.17
	0.06
	1.05

	C01107
	4.54_227.0328m/z
	C6H13O7P
	R:F
	-2.77
	0
	0.97

	C01107
	5.72_227.0329m/z
	C6H13O7P
	R:F
	-2.75
	0.12
	0.9

	C01107
	4.54_227.0328m/z
	C6H13O7P
	R:S
	-5.27
	0
	2.05

	C01107
	5.72_227.0329m/z
	C6H13O7P
	R:S
	-4.75
	0.04
	1.62

	C01107
	5.43_227.0325m/z
	C6H13O7P
	R:S
	-2.72
	0
	1.32

	C01107
	5.43_227.0325m/z
	C6H13O7P
	S:F
	-0.45
	0.75
	0.3

	C01107
	5.72_227.0329m/z
	C6H13O7P
	S:F
	2
	0.45
	0.93

	C01107
	4.54_227.0328m/z
	C6H13O7P
	S:F
	2.5
	0.02
	1.42

	
	
	
	
	
	
	

	MVA5PP: (R)-5-Diphosphomevalonate;
	
	
	
	

	C01143
	3.51_342.9731m/z
	C6H14O10P2
	R:F
	-2.89
	0
	1.25

	C01143
	3.51_342.9731m/z
	C6H14O10P2
	R:S
	-4.07
	0
	1.86

	C01143
	3.51_342.9731m/z
	C6H14O10P2
	S:F
	1.19
	0.08
	0.73

	
	
	
	
	
	
	

	MVA3P: (R)-Mevalonate 3-phosphate
	
	

	C20847
	5.43_227.0325m/z
	C6H13O7P
	R:F
	-3.17
	0.06
	1.05

	C20847
	4.54_227.0328m/z
	C6H13O7P
	R:F
	-2.77
	0
	0.97

	C20847
	5.72_227.0329m/z
	C6H13O7P
	R:F
	-2.75
	0.12
	0.9

	C20847
	4.54_227.0328m/z
	C6H13O7P
	R:S
	-5.27
	0
	2.05

	C20847
	5.72_227.0329m/z
	C6H13O7P
	R:S
	-4.75
	0.04
	1.62

	C20847
	5.43_227.0325m/z
	C6H13O7P
	R:S
	-2.72
	0
	1.32

	C20847
	5.43_227.0325m/z
	C6H13O7P
	S:F
	-0.45
	0.75
	0.3

	C20847
	5.72_227.0329m/z
	C6H13O7P
	S:F
	2
	0.45
	0.93

	C20847
	4.54_227.0328m/z
	C6H13O7P
	S:F
	2.5
	0.02
	1.42

	
	
	
	
	
	
	

	E,E-FPP: trans,trans-Farnesyl diphosphate

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	R:F
	1.48
	0.01
	0.74

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	R:S
	2.57
	0
	1.5

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	S:F
	-1.09
	0.13
	1.08

	
	
	
	
	
	
	

	Z,E-FPP: 2-cis,6-trans-Farnesyl diphosphate
	

	C16826
	4.21_417.1029m/z
	C15H28O7P2
	R:F
	1.48
	0.01
	0.74

	C16826
	4.21_417.1029m/z
	C15H28O7P2
	R:S
	2.57
	0
	1.5

	C16826
	4.21_417.1029m/z
	C15H28O7P2
	S:F
	-1.09
	0.13
	1.08

	
	
	
	
	
	
	

	IPP: Isopentenyl diphosphate

	C00129
	3.48_264.0382m/z
	C5H12O7P2
	R:F
	-2.74
	0
	1.04

	C00129
	3.48_264.0382m/z
	C5H12O7P2
	R:S
	-4.8
	0
	2.09

	C00129
	3.48_264.0382m/z
	C5H12O7P2
	S:F
	2.05
	0.03
	1.25

	
	
	
	
	
	
	

	DMAPP: Dimethylallyl diphosphate

	C00235
	3.48_264.0382m/z
	C5H12O7P2
	R:F
	-2.74
	0
	1.04

	C00235
	3.48_264.0382m/z
	C5H12O7P2
	R:S
	-4.8
	0
	2.09

	C00235
	3.48_264.0382m/z
	C5H12O7P2
	S:F
	2.05
	0.03
	1.25

	
	
	
	
	
	
	

	E,E-FPP: trans,trans-Farnesyl diphosphate

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	R:F
	1.48
	0.01
	0.74

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	R:S
	2.57
	0
	1.5

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	S:F
	-1.09
	0.13
	1.08

	
	
	
	
	
	
	

	Squalene 

	C00751
	11.08_449.3582m/z
	C30H50
	R:F
	0.37
	0.22
	0.26

	C00751
	11.08_449.3582m/z
	C30H50
	R:S
	-0.38
	0.53
	0.23

	C00751
	11.08_449.3582m/z
	C30H50
	S:F
	0.75
	0.2
	0.7

	
	
	
	
	
	
	

	Acyclic Sesquiterpenes

	(E,E)-Farnesal: 2-trans,6-trans-Farnesal

	C03461
	10.33_203.1790m/z
	C15H24O
	R:F
	0.71
	0.21
	0.49

	C03461
	10.33_203.1790m/z
	C15H24O
	R:S
	2.26
	0.02
	1.34

	C03461
	10.33_203.1790m/z
	C15H24O
	S:F
	-1.55
	0.18
	1.05

	
	
	
	
	
	
	

	Bisabolene-type

	Nivalenol

	C06080
	4.42_335.1119m/z
	C15H20O7
	R:F
	2.61
	0
	1.44

	C06080
	4.42_335.1119m/z
	C15H20O7
	R:S
	1.96
	0
	1.13

	C06080
	4.42_335.1119m/z
	C15H20O7
	S:F
	0.65
	0.14
	0.58

	
	
	
	
	
	
	

	Albaflavenol

	C17953
	8.86_203.1791m/z
	C15H24O
	R:F
	3.62
	0
	1.56

	C17953
	8.86_203.1791m/z
	C15H24O
	R:S
	2.15
	0.01
	1.24

	C17953
	8.86_203.1791m/z
	C15H24O
	S:F
	1.47
	0.26
	0.7

	
	
	
	
	
	
	

	Germacren-type

	Solavetivone

	C09737
	9.69_201.1634m/z
	C15H22O
	R:F
	3.4
	0
	1.57

	C09737
	9.69_201.1634m/z
	C15H22O
	R:S
	3.03
	0
	1.54

	C09737
	9.69_201.1634m/z
	C15H22O
	S:F
	0.36
	0.53
	0.26

	
	
	
	
	
	
	

	Triterpenes chair-chair-chair-boat conformation
	
	
	
	

	Dammarenyl-type: 24-Hydroxy-beta-amyrin

	C19732
	10.36_465.3687m/z
	C30H50O2
	R:F
	4.06
	0
	1.73

	C19732
	10.36_465.3687m/z
	C30H50O2
	R:S
	3.22
	0
	1.64

	C19732
	10.36_465.3687m/z
	C30H50O2
	S:F
	0.84
	0.53
	0.35

	C19732
	9.74_442.3805n
	C30H50O2
	R:F
	3.02
	0
	1.44

	C19732
	9.74_442.3805n
	C30H50O2
	S:F
	2.12
	0.15
	1.11

	C19732
	9.74_442.3805n
	C30H50O2
	R:S
	0.9
	0.12
	0.79

	C19732
	9.94_425.3773m/z
	C30H50O2
	R:F
	6.36
	0
	2.1

	C19732
	9.94_425.3773m/z
	C30H50O2
	R:S
	4.96
	0
	1.75

	C19732
	9.94_425.3773m/z
	C30H50O2
	S:F
	1.4
	0.09
	0.75

	
	
	
	
	
	
	

	Arabidiol: (13R,14R,17E)-Malabarica-17,21-diene-3beta,14-diol
	
	

	C19828
	10.04_427.3910m/z
	C30H50O2
	R:F
	1.84
	0.01
	1.16

	C19828
	10.04_427.3910m/z
	C30H50O2
	R:S
	2.1
	0
	1.2

	C19828
	10.04_427.3910m/z
	C30H50O2
	S:F
	-0.26
	0.87
	0.18

	

	E,E-FPP
	
	
	
	
	
	

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	R:F
	1.48 
	0.00 
	0.74 

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	R:S
	1.48 
	0.00 
	1.50 

	C00448
	4.21_417.1029m/z
	C15H28O7P2
	S:F
	1.48 
	0.04 
	1.08 

	Squalene 
	
	
	
	
	
	

	C00751
	11.08_449.3582m/z
	C30H50
	R:F
	0.37 
	0.16 
	0.26 

	C00751
	11.08_449.3582m/z
	C30H50
	R:S
	-0.38 
	0.44 
	0.23 

	C00751
	11.08_449.3582m/z
	C30H50
	S:F
	0.75 
	0.10 
	0.70 

	
	
	
	
	
	
	

	Acyclic Sesquiterpenes
	
	
	
	
	

	(E,E)-Farnesal
	
	
	
	
	

	C03461
	10.33_203.1790m/z
	C15H24O
	R:F
	0.71 
	0.16 
	0.49 

	C03461
	10.33_203.1790m/z
	C15H24O
	R:S
	2.26 
	0.00 
	1.34 

	C03461
	10.33_203.1790m/z
	C15H24O
	S:F
	
-1.55 
	
0.09 
	
1.05 

	Bisabolene-type
	
	
	
	
	

	Nivalenol
	
	
	
	
	
	

	C06080
	4.42_335.1119m/z
	C15H20O7
	R:F
	2.61 
	0.00 
	1.44 

	C06080
	4.42_335.1119m/z
	C15H20O7
	R:S
	1.96 
	0.00 
	1.13 

	C06080
	4.42_335.1119m/z
	C15H20O7
	S:F
	0.65 
	0.06 
	0.58 

	Albaflavenol
	
	
	
	
	
	

	C17953
	8.86_203.1791m/z
	C15H24O
	R:F
	3.62 
	0.00 
	1.56 

	C17953
	8.86_203.1791m/z
	C15H24O
	R:S
	2.15 
	0.00 
	1.24 

	C17953
	8.86_203.1791m/z
	C15H24O
	S:F
	1.47 
	0.15 
	0.70 

	Germacren-type
	
	
	
	
	

	Solavetivone
	
	
	
	
	
	

	C09737
	9.69_201.1634m/z
	C15H22O
	R:F
	3.40 
	0.00 
	1.57 

	C09737
	9.69_201.1634m/z
	C15H22O
	R:S
	3.03 
	0.00 
	1.54 

	C09737
	9.69_201.1634m/z
	C15H22O
	S:F
	0.36 
	0.42 
	0.26 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Triterpenes chair-chair-chair-boat conformation
	
	
	

	Dammarenyl-type
	
	
	
	
	

	24-Hydroxy-beta-amyrin
	
	
	
	
	

	C19732
	10.36_465.3687m/z
	C30H50O2
	R:F
	
4.06 
	
0.00 
	
1.73 

	C19732
	10.36_465.3687m/z
	C30H50O2
	R:S
	3.22 
	0.00 
	1.64 

	C19732
	10.36_465.3687m/z
	C30H50O2
	S:F
	0.84 
	0.41 
	0.35 

	C19732
	9.74_442.3805n
	C30H50O2
	R:F
	3.02 
	0.00 
	1.44 

	C19732
	9.74_442.3805n
	C30H50O2
	S:F
	2.12 
	0.07 
	1.11 

	C19732
	9.74_442.3805n
	C30H50O2
	R:S
	0.90 
	0.07 
	0.79 

	C19732
	9.94_425.3773m/z
	C30H50O2
	R:F
	6.36 
	0.00 
	2.10 

	C19732
	9.94_425.3773m/z
	C30H50O2
	R:S
	4.96 
	0.00 
	1.75 

	C19732
	9.94_425.3773m/z
	C30H50O2
	S:F
	1.40 
	0.03 
	0.75 

	Other-type
	
	
	
	
	
	

	Arabidiol
	
	
	
	
	
	

	C19828
	10.04_427.3910m/z
	C30H52O2
	R:F
	1.84 
	0.00 
	1.16 

	C19828
	10.04_427.3910m/z
	C30H52O2
	R:S
	2.10 
	0.00 
	1.20 

	C19828
	10.04_427.3910m/z
	C30H52O2
	S:F
	-0.26 
	0.82 
	0.18 


R: root; S: shoot; F: flower; p.value: t.test_p.value_BHcorrect；VIP (Variable Important for the Projection) refers to the importance of variable projection. This method uses partial least squares regression to establish a relationship model between metabolite expression and sample category, so as to realize modeling and prediction of sample category. VIP was used to measure the influence intensity and interpretation ability of the expression patterns of metabolites on the classification and discrimination of samples of each group, so as to assist the screening of metabolic markers (usually VIP ≥ 1.0 as the screening condition).


	Table S3. Comparative 1H NMR data for the isolated compound and Celahin B 

	Assignment
	δH (500 MHz)
	J (Hz)
	　
	δH (300 MHz)
	J (Hz)
	Notes

	
	This work
	　
	Celahin B (Reference [50])
	

	Bz-H-2,6
	8.01 (d)
	7.4
	
	8.02 (m)
	-
	Aromatic proton.

	Bz-H-4
	7.52 (s)
	-
	
	7.52 (m)
	-
	The peak shape should be a triplet (t). The "s" is likely a typo or due to resolution issues.

	Bz-H-3,5
	7.41 (m)
	-
	
	7.41 (m)
	-
	Aromatic proton.

	H-6
	5.94 (s)
	-
	
	5.95 (s)
	-
	Excellent match.

	H-1
	5.68 (d)
	3.4
	
	5.68 (d)
	3.5
	Excellent match.

	H-2
	5.54 (s)
	-
	
	5.56 (m)
	-
	The chemical shifts are highly consistent.

	H-9
	5.39 (d)
	7.3
	
	5.39 (d)
	7.2
	Excellent match.

	H-15a
	5.04 (d)
	12.8
	
	5.03 (d)
	12.8
	Excellent match.

	H-15b
	4.34 (d)
	12.8
	
	4.34 (d)
	12.7
	Excellent match.

	H-8a
	2.51 (m)
	-
	
	2.50 (m)
	-
	Excellent match.

	H-3a
	2.40 (m)
	-
	
	2.40 (m)
	-
	Excellent match.

	H-4
	2.35 (m)
	-
	
	2.39 (m)
	-
	Excellent match.

	OAc 
	2.24 (s)
	-
	
	2.22 (C-15)
	-
	The number of signals matches the chemical shift range.

	OAc
	2.23 (s)
	-
	
	2.08 (C-2)
	-
	The number of signals matches the chemical shift range.

	OAc 
	2.21 (s)
	-
	
	2.06 (C-6)
	-
	The number of signals matches the chemical shift range.

	H-7
	2.17 (m)
	-
	
	2.20 (d)
	2.8
	Excellent match.

	H-8b
	2.04 (m)
	-
	
	2.22 (m)
	-
	Minor differences in chemical shift.

	H-3e
	1.77 (m)
	-
	
	1.79 (m)
	-
	Excellent match.

	C-1 OAc
	1.53 (s)
	-
	
	1.52 (C-1)
	-
	Excellent match.

	H-13
	1.50 (s), 1.42 (s)
	-
	
	1.40 (s)
	-
	The signals of the two diastereotopic methyl groups may separate due to conformational restriction.

	H-12
	1.39 (s)
	-
	
	1.43 (s)
	-
	Excellent match.

	H-14
	1.16 (d)
	7.6
	
	1.16 (d)
	7.5
	Excellent match.

	Solvent
	7.26 (s)
	-
	　
	-
	-
	Residual CHCl3.



	Table S4. Comparative 13C NMR data for the isolated compound and Celahin B

	Assignment
	δC (126 MHz)
	　
	Assignment
	δC (126 MHz)
	 Notes

	This work
	　
	Celahin B (Reference [50])
	

	Bz-C=O
	165.3
	
	BzCO
	165.3
	Identical.

	C=O (OAc)
	170.5, 169.9, 169.2
	
	MeCOO-C
	170.5, 169.9 (x2), 169.3
	Consistent.

	Bz-C-1
	133.4
	
	BzC-4
	133.4
	Identical.

	Bz-C-2,6
	130.1
	
	BzC-3,5
	130.1
	Identical.

	Bz-C-4
	129.2
	
	BzC-1
	129.1
	Within error.

	Bz-C-3,5
	128.3
	
	BzC-2,6
	128.3
	Identical.

	Residual CDCl₃
	77.1
	
	-
	-
	Solvent peak (center triplet).

	C-7
	89.2
	
	C-5
	89.2
	Identical.

	C-9
	82.7
	
	C-11
	82.7
	Identical.

	C-3
	78.1
	
	C-6
	78.1
	Identical.

	C-5
	77.4
	
	C-9
	69.5
	The discrepancy may stem from misassignment or different solvent/sample conditions.

	C-15
	71.5
	
	C-1
	71.5
	Identical.

	C-2
	69.5
	
	C-2
	69.5
	Identical.

	C-1
	65.4
	
	C-15
	65.4
	Identical.

	C-10
	53.3
	
	C-10
	53.3
	Identical.

	C-8
	48.8
	
	C-7
	48.8
	Identical.

	C-14
	34.8
	
	C-8
	34.8
	Identical.

	C-11
	33.1
	
	C-4
	33.1
	Identical.

	C-4
	30.8
	
	C-3
	29.7
	Within error.

	C-13
	30.3
	
	C-12
	30.3
	Identical.

	C-6
	25.9
	
	C-13
	25.9
	Identical.

	4×OCOCH3
	21.3
	
	AcMe
	21.7, 21.3 (x2), 20.3
	Consistent.

	C-16
	20.3
	
	
	
	

	C-17
	17.7
	
	C-14
	17.7
	Identical.


Notes:
1H NMR data for the isolated compound were measured at 500 MHz in CDCl3. 13C NMR data were measured at 126 MHz in CDCl3. Literature data for Celahin B (reference [50]) were measured at 300 MHz (1H) and 75.47 MHz (13C), respectively. Chemical shift comparisons are considered within an acceptable error range (1H NMR: ± 0.10 ppm; 13C NMR: ± 1-2 ppm, considering the difference in magnetic field strength).


	Table S5. Summary of transcriptome sequencing of P. wightiana

	sample_name
	total_clean_read
	clean_read_ratio
	total_mapping_gene_ratio
	uniquely_mapping_gene_ratio
	clean_read_q20
	clean_read_q30

	flower_1
	73.27
	94.3
	85.93
	25.11
	97.48
	89.73

	flower_2
	66.74
	95.1
	87.91
	17.51
	97.66
	90.23

	flower_3
	66.64
	94.95
	86.51
	20.53
	97.54
	89.85

	shoot_1
	69
	94.93
	85.87
	19.71
	97.54
	89.87

	shoot_2
	69.33
	95.38
	88.46
	16.52
	97.74
	90.5

	shoot_3
	68.52
	94.27
	86.62
	15.14
	97.53
	89.87

	Average value
	68.92
	94.82
	86.88
	19.09
	97.58
	90.01








	Table S6. Transcriptome sequencing annotation of P. wightiana

	stat_values
	total
	nr
	swissprot
	kegg
	pfam
	go
	overall

	Number
	154227
	96701
	71251
	77297
	78639
	52310
	107197

	Percentage
	100.00%
	62.70%
	46.20%
	50.12%
	50.99%
	33.92%
	69.51%
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