Table S1
Table S1 Summary of R2 and Q2 values under different models
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	ESI+
	ESI-

	
	PLS-DA
	OPLS-DA(MvsB)
	OPLS-DA(SvsM)
	OPLS-DA(SvsB)
	PLS-DA
	OPLS-DA(MvsB)
	OPLS-DA(SvsM)
	OPLS-DA(SvsB)

	R2Y
	0.896
	0.850
	0.950
	0.995
	0.998
	0.999
	0.989
	0.956

	Q2
	0.655
	0.693
	0.815
	0.915
	0.757
	0.809
	0.903
	0.003


Table S2 
Table S2 Differential metabolites identified in brain tissue between the Sc-At and Model groups
	Description
	Compound ID
	Formula
	Adducts
	m/z
	VIP
	Anova (p)
	Mass Error (ppm)
	FC
	Scan mode

	PC(20:1(11Z)/16:1(9Z))
	HMDB0008299
	C44H84NO8P
	M+H
	786.60 
	2.06 
	3.03E-04
	2.52 
	9.84 
	ESI+

	stearoyl sphingomyelin
	HMDB0062559
	C41H83N2O6P
	M+H
	731.61 
	1.22 
	6.65E-03
	0.04 
	6.83 
	ESI+

	PC(14:0/22:4(7Z,10Z,13Z,16Z))
	HMDB0007889
	C44H80NO8P
	M+H, M+Na
	782.57 
	1.27 
	2.79E-06
	4.28 
	4.72 
	ESI+

	Ceramide (d18:1/18:0)
	HMDB0004950
	C36H71NO3
	M+Na
	588.53 
	1.37 
	1.19E-03
	3.44 
	7.72 
	ESI+

	PC(16:0/16:0)
	HMDB0000564
	C40H80NO8P
	M+H
	734.57 
	5.96 
	4.11E-02
	3.07 
	1.97 
	ESI+

	Conivaptan
	HMDB15010
	C32H26N4O2
	M+K-2H
	535.15 
	1.22 
	4.49E-02
	0.80 
	2.04 
	ESI-

	Quinaprilat
	HMDB42005
	C23H26N2O5
	M+K-2H
	447.13 
	2.67 
	3.68E-05
	4.43 
	14.68 
	ESI-

	1-Oleoylglycerophosphoinositol
	HMDB61693
	C27H51O12P
	M+Na-2H
	619.29 
	1.57 
	5.82E-06
	4.19 
	1.80 
	ESI-

	N-Undecylbenzenesulfonic acid
	HMDB32549
	C17H28O3S
	M-H
	311.17 
	1.83 
	2.85E-04
	1.46 
	5.05 
	ESI-

	2-Dodecylbenzenesulfonic acid
	HMDB31031
	C18H30O3S
	M-H
	325.18 
	1.64 
	5.94E-03
	1.15 
	6.94 
	ESI-

	LysoPE(20:4(8Z,11Z,14Z,17Z)/0:0)
	HMDB11518
	C25H44NO7P
	M-H, M+Na-2H
	500.28 
	1.03 
	4.87E-03
	1.90 
	1.53 
	ESI-

	Linoleic acid
	HMDB00673
	C18H32O2
	M-H
	279.23 
	2.28 
	4.33E-02
	2.31 
	1.51 
	ESI-

	Mesterolone
	HMDB06036
	C20H32O2
	M-H
	303.23 
	7.06 
	1.40E-04
	2.84 
	1.44 
	ESI-

	DG(18:1(9Z)/18:2(9Z,12Z)/0:0)
	HMDB07219
	C39H70O5
	M+K-2H
	655.47 
	1.38 
	3.25E-07
	1.81 
	6.11 
	ESI-

	Inosine
	HMDB00195
	C10H12N4O5
	M-H
	267.07 
	4.10 
	2.52E-03
	2.18 
	1.71 
	ESI-

	Elaidic acid
	HMDB00573
	C18H34O2
	M-H
	281.25 
	3.25 
	5.82E-04
	2.83 
	1.48 
	ESI-

	Docosahexaenoic acid
	HMDB02183
	C22H32O2
	M-H
	327.23 
	6.69 
	2.45E-05
	3.24 
	1.65 
	ESI-

	Adrenic acid
	HMDB02226
	C22H36O2
	M-H
	331.27 
	1.62 
	6.36E-06
	2.71 
	1.98 
	ESI-









Table S3
Table S3 Differential metabolites identified in brain tissue between the Sc-At and Blank groups
	[bookmark: _Hlk119243440]Description
	Compound ID
	Formula
	Adducts
	m/z
	VIP
	Anova (p)
	Mass Error (ppm)
	FC
	Scan mode

	Pisumsaponin I
	HMDB38316
	C51H80O21
	M+NH4
	1046.55 
	1.99 
	6.36E-09
	-0.54 
	5.94 
	ESI+

	LysoPE(0:0/22:6(4Z,7Z,10Z,13Z,16Z,19Z))
	HMDB11496
	C27H44NO7P
	M+H
	526.29 
	2.37 
	3.54E-04
	2.53 
	6.36 
	ESI+

	PC(14:0/20:1(11Z))
	HMDB07879
	C42H82NO8P
	M+H
	760.59 
	34.68 
	4.46E-06
	3.30 
	5.17 
	ESI+

	PE(O-18:1(1Z)/20:4(5Z,8Z,11Z,14Z))
	HMDB05779
	C43H78NO7P
	M+H
	752.56 
	11.17 
	1.24E-10
	4.75 
	18.79 
	ESI+

	stearoyl sphingomyelin
	HMDB0062559
	C41H83N2O6P
	M+H
	731.61 
	7.35 
	6.65E-03
	0.04 
	6.82 
	ESI+

	PC(14:0/22:4(7Z,10Z,13Z,16Z))
	HMDB0007889
	C44H80NO8P
	M+H, M+Na
	782.57 
	3.38 
	2.79E-06
	4.28 
	4.91 
	ESI+

	16-alpha-Hydroxyandrosterone
	HMDB0013156
	C25H47NO5
	M+K
	480.31 
	2.24 
	2.22E-03
	2.56 
	16.76 
	ESI+

	LysoPC(18:1(11Z))
	HMDB0010385
	C26H52NO7P
	M+H, M+Na
	522.36 
	2.13 
	1.07E-05
	0.51 
	6.66 
	ESI+

	LysoPC(18:0)
	HMDB0010384
	C26H54NO7P
	M+H, M+Na
	524.37 
	2.37 
	8.78E-03
	0.18 
	9.32 
	ESI+

	PC(14:0/20:3(5Z,8Z,11Z))
	HMDB0007881
	C42H78NO8P
	M+H
	756.56 
	3.14 
	1.78E-03
	4.30 
	9.69 
	ESI+

	Guanosine
	HMDB00133
	C10H13N5O5
	M-H
	282.08 
	1.91 
	1.91E-07
	1.15 
	2.02 
	ESI-

	9-Decenoylcholine
	HMDB13206
	C15H30NO2+
	M+K-2H
	293.18 
	1.30 
	4.75E-02
	1.21 
	1.38 
	ESI-

	LysoPE(0:0/20:4(5Z,8Z,11Z,14Z))
	HMDB11487
	C25H44NO7P
	M-H
	500.28 
	1.78 
	7.90E-02
	2.16 
	1.20 
	ESI-

	Docosapentaenoic acid
	HMDB06528
	C22H34O2
	M-H
	329.25 
	2.33 
	1.69E-05
	1.62 
	2.52 
	ESI-

	LysoPE(20:4(8Z,11Z,14Z,17Z)/0:0)
	HMDB11518
	C25H44NO7P
	M-H, M+Na-2H
	500.28 
	1.22 
	4.87E-03
	1.90 
	1.41 
	ESI-

	Inosine
	HMDB00195
	C10H12N4O5
	M-H
	267.07 
	1.47 
	2.52E-03
	2.18 
	1.64 
	ESI-

	Elaidic acid
	HMDB00573
	C18H34O2
	M-H
	281.25 
	1.62 
	5.82E-04
	2.83 
	1.54 
	ESI-

	Docosahexaenoic acid
	HMDB02183
	C22H32O2
	M-H
	327.23 
	1.50 
	2.45E-05
	3.24 
	1.82 
	ESI-

	Adrenic acid
	HMDB02226
	C22H36O2
	M-H
	331.27 
	1.64 
	6.36E-06
	2.71 
	2.00 
	ESI-




Table S4 
Table S4 Differential metabolite pathway enrichment between model group and blank group
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	Total
	Expected
	Hits
	p

	Biosynthesis of unsaturated fatty acids
	36
	0.52 
	4
	1.50E-03

	Linoleic acid metabolism
	5
	0.07 
	2
	2.00E-03

	Glycerophospholipid metabolism
	36
	0.52 
	3
	1.41E-02

	alpha-Linolenic acid metabolism
	13
	0.19 
	2
	1.44E-02

	Arachidonic acid metabolism
	36
	0.52 
	2
	9.49E-02

	Glycosylphosphatidylinositol (GPI)-anchor biosynthesis
	14
	0.20 
	1
	1.87E-01

	Glycerolipid metabolism
	16
	0.23 
	1
	2.10E-01

	Sphingolipid metabolism
	21
	0.31 
	1
	2.67E-01

	Tryptophan metabolism
	41
	0.60 
	1
	4.57E-01

	Aminoacyl-tRNA biosynthesis
	48
	0.70 
	1
	5.11E-01



Table S5
Table S5   CFG Rank
	Gene
	Pathology cor (abeta)
	Pathology cor (tau)
	CFG

	XDH
	0.695, ***
	0.677, **
	3

	CDC25B
	-0.215, ns
	-0.678, **
	1

	MAOA
	NA
	NA
	1

	ADRA1A
	-0.198, ns
	0.299, ns
	2

	TUBB2B
	-0.200, ns
	-0.023, ns
	3

	PGR
	-0.136, ns
	-0.225, ns
	2

	CA14
	NA
	NA
	1

	ABCB1
	NA
	NA
	2

	EDNRB
	0.318, *
	0.308, ns
	3

	CA7
	NA
	NA
	1

	TUBA1A
	-0.572, ***
	-0.554, *
	4

	PTGS2
	NA
	NA
	2

	ESR1
	NA
	NA
	1

	PTPRC
	NA
	NA
	1

	HSD17B3
	NA
	NA
	1

	CYP17A1
	NA
	NA
	2

	CASP9
	0.493, ***
	-0.352, ns
	3

	DRD1
	NA
	NA
	2

	PIM1
	-0.008, ns
	0.285, ns
	1

	ADRA2B
	NA
	NA
	2

	NR1H4
	NA
	NA
	1

	DYRK1A
	0.015, ns
	0.095, ns
	2

	MIF
	-0.322, *
	0.025, ns
	3

	NOS2
	0.327, *
	-0.455, ns
	2

	AHR
	NA
	NA
	2

	CHRM4
	NA
	NA
	1

	CYP19A1
	-0.375, *
	-0.368, ns
	3

	CA12
	NA
	NA
	1

	DUSP3
	-0.040, ns
	-0.317, ns
	2

	ALPL
	NA
	NA
	1

	DRD5
	-0.088, ns
	0.128, ns
	2

	ALOX15
	NA
	NA
	0

	RIPK2
	0.264, ns
	-0.007, ns
	2

	MCL1
	0.635, ***
	0.623, *
	4

	ABCG2
	NA
	NA
	0

	MAOB
	-0.024, ns
	0.241, ns
	1

	CYP1A2
	NA
	NA
	0

	HNF4A
	-0.209, ns
	0.385, ns
	2

	RELA
	0.750, ***
	0.579, *
	4

	TLR9
	NA
	NA
	1

	CA6
	NA
	NA
	1

	AR
	-0.314, *
	-0.797, ***
	4

	ADRA2A
	-0.474, **
	-0.080, ns
	5

	CA5A
	NA
	NA
	1

	BCL2A1
	NA
	NA
	1

	NR3C2
	NA
	NA
	1

	CA4
	NA
	NA
	0

	GPBAR1
	NA
	NA
	1

	TERT
	NA
	NA
	3

	ESR2
	NA
	NA
	2

	ADRA2C
	-0.105, ns
	0.075, ns
	3

	DNMT1
	-0.511, ***
	-0.759, **
	3

	PTGS1
	0.636, ***
	0.342, ns
	3

	RPS6KA3
	-0.309, *
	-0.028, ns
	2







Table S6
Table S6 MOE docking results
	
	Compound
	CAS
	CASP9
	ESR2
	MAPK10
	CYP19A1
	AR
	PTGS2
	APP
	ADRA2A
	ESR1

	C01
	Longikaurin A
	75207-67-9
	-
	-
	-
	-
	-
	-
	-
	-
	-

	C02
	Deoxyharringtonine
	36804-95-2
	-6.82465 
	-5.32411 
	-7.85989 
	-9.10229 
	7.32788 
	-8.19983 
	-7.28995 
	-7.91673 
	-6.84391 

	C03
	Arnebin 7
	43043-74-9
	-5.56947 
	-6.93873 
	-7.04004 
	-6.78935 
	-7.78867 
	-7.12490 
	-6.05396 
	-6.36560 
	-5.04169 

	C04
	Angeloylgomisin O
	83864-69-1
	-6.32489 
	-2.72296 
	-8.04462 
	-8.90121 
	5.69753 
	-8.22998 
	-7.25051 
	-7.09057 
	-6.71236 

	C05
	Schizandrer B
	82078-76-0
	-6.67913 
	-1.30313 
	-8.43608 
	-9.24830 
	19.62209 
	-7.87747 
	-6.80514 
	-8.75382 
	-7.36300 

	C06
	Gomisin-A
	58546-54-6
	-5.70058 
	-8.16301 
	-7.50638 
	-7.49890 
	-1.82986 
	-7.96890 
	-6.67790 
	-7.62646 
	-6.72607 

	C07
	Gomisin G
	62956-48-3
	-6.59047 
	-1.92394 
	-8.27204 
	-9.30566 
	12.39361 
	-7.95830 
	-7.55496 
	-8.87890 
	-6.85065 

	C08
	Gomisin R
	83864-72-6
	-5.71752 
	-7.40207 
	-7.00587 
	-7.25176 
	-0.72446 
	-7.17645 
	-6.97247 
	-7.08743 
	-6.04505 

	C09
	Wuweizisu C
	61301-33-5
	-5.35572 
	-8.05135 
	-6.90287 
	-7.01978 
	0.36144 
	-7.37005 
	-6.58809 
	-7.32909 
	-6.16170 

	C10
	Marmesin
	13849-08-6
	-5.30858 
	-6.38408 
	-5.99699 
	-6.32682 
	-7.36696 
	-6.54934 
	-5.55969 
	-5.75720 
	-5.14616 

	C11
	8-Isopentenyl-kaempferol
	28610-31-3
	-5.50771 
	-7.43018 
	-7.66899 
	-6.94909 
	-5.86998 
	-7.36152 
	-6.44981 
	-7.12670 
	-5.61970 

	C12
	(1R,3aS,4R,6aS)-1,4-bis(3,4-dimethoxyphenyl)-1,3,3a,4,6,6a-hexahydrofuro[4,3-c]furan
	526-06-7
	-7.00512 
	-5.21866 
	-7.53290 
	-8.00497 
	-3.08494 
	-8.26733 
	-7.83446 
	-7.94315 
	-6.28549 

	C13
	Cycloartenol
	469-38-5
	-5.59109 
	-2.12461 
	-7.45676 
	-6.57496 
	7.22725 
	-7.33183 
	-6.28878 
	-6.02875 
	-5.91993 

	C14
	kaempferol
	520-18-3
	-5.33327 
	-6.25272 
	-6.39921 
	-6.27685 
	-6.93479 
	-6.38096 
	-6.13315 
	-6.35235 
	-5.22732 



Figure S1 [image: ]
Fig. S1 200 permutation test results. ESI+ (A) PLS-DA (B) Model group vs Blank group. (C) Sc-At group vs Model group. (D) Sc-At group vs Blank group. ESI- (E) PLS-DA. (F) Model group vs Blank group. (G) Sc-At group vs Model group. (H) Sc-At group vs Blank group.
The permutation test verified that the models were not over-fitted, except for the ESI- model, where there was a possible over-fit between the blank and Sc-At groups.
Figure S2 [image: ]
Fig. S2 Differential metabolite LOG10(FC) dumbbell plots.
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