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Supplementary Figure 1. MTT analysis determined the IC50 of VPA on breast cancer cells. p < 0.05 was considered to indicate statistical significance. Each experiment was performed in triplicate (*, p<0.05; **, p<0.01). (A) MCF-7 and (B) MDA-MB-231 incubated in VPA with different concentrations for 48 hours and 72 hours, respectively.

[bookmark: _Hlk5358978][bookmark: _Hlk5358988]Supplementary Figure 2. Sample PCA score plot. The distance between points means difference. Class A (in red) and C (in yellow) were treated by VPA, class B (in green) and D (in blue) were not. Each experiment was performed in octuplicate. (A) MCF-7; (B) MDA-MB-231.

Supplementary Figure 3. Partial least squares discriminant analysis score plot and the model score plot assessed. VPA-treated MCF-7 (A) (B) and MDA-MB-231 (C) (D) compared to untreated. Each experiment was performed in octuplicate.

Supplementary Figure 4. Metabolite correlation analysis in all related differential metabolites. Positive correlations were shown in red; negative correlations were shown in blue. The blank part was p > 0.05, and the color-marked part was p < 0.05. A correlation of up to 1 (in red) was a complete positive correlation and a correlation of -1 (in blue) was a complete negative correlation. (A) MCF-7; (B) MDA-MB-231.

[bookmark: _Hlk5357671][bookmark: _Hlk5358818]Supplementary Figure 5. Heat map analysis of differential metabolites in all related differential metabolites. Class A and C were treated by VPA, class B and D were treated by DMSO as control. The green square indicated that the metabolite was down-regulated, red indicated up-regulation, and black indicated no significant. Each experiment was performed in octuplicate. (A) MCF-7; (B) MDA-MB-231.

Supplementary Table 1. Sample information.

Supplementary Table 2. List of changed metabolites. The changing trend was compared with the samples that are not treated with VPA.

Supplementary Table 3. The effect of VPA on metabolic pathways. Total meant the numbers of metabolites in the metabolic pathway; Hits meant the numbers of differential metabolites in the metabolic pathway. (A) MCF-7; (B) MDA-MB-231.



Supplementary Table 1
	Group
	Cell type
	VPA
	Medium
	Groups of samples

	A
	MCF-7
	4 mM
	10ml
	8

	B
	MCF-7
	-
	10ml
	8

	C
	MDA-MB-231
	4 mM
	10ml
	8

	D
	MDA-MB-231
	-
	10ml
	8





Supplementary Table 2
	Samples
	Numbers of metabolites 
	Change trend

	MCF-7
	2535
	↑

	MCF-7
	602
	↓

	MDA-MB-231
	1601
	↑

	MDA-MB-231
	871
	↓



Supplementary Table 3A
	No.
	Name
	Total
	Hits
	-Log (p)
	Impact

	1
	Aminoacyl-tRNA biosynthesis
	75
	11
	13.052
	0.22536

	2
	beta-Alanine metabolism
	28
	6
	9.7097
	0.34647

	3
	Nitrogen metabolism
	39
	6
	7.7765
	0.00067

	4
	Pantothenate and CoA biosynthesis
	27
	5
	7.5206
	0.27302

	5
	Arginine and proline metabolism
	77
	8
	7.2507
	0.26686

	6
	D-Glutamine and D-glutamate metabolism
	11
	3
	6.0207
	0.31016

	7
	Cysteine and methionine metabolism
	56
	6
	5.8265
	0.14094

	8
	Alanine, aspartate and glutamate metabolism
	24
	4
	5.7903
	0.67142

	9
	Glycine, serine and threonine metabolism
	48
	5
	4.8891
	0.23336

	10
	Glutathione metabolism
	38
	4
	4.1256
	0.3016

	11
	Valine, leucine and isoleucine biosynthesis
	27
	3
	3.4432
	0.0265

	12
	Propanoate metabolism
	35
	3
	2.7846
	0.085

	13
	Cyanoamino acid metabolism
	16
	2
	2.7499
	0

	14
	Pyrimidine metabolism
	60
	4
	2.6622
	0.05715

	15
	Histidine metabolism
	44
	3
	2.2432
	0.14039

	16
	Lysine biosynthesis
	32
	2
	1.5922
	0.09993

	17
	Purine metabolism
	92
	4
	1.5201
	0.02201

	18
	Biotin metabolism
	11
	1
	1.3724
	0

	19
	Valine, leucine and isoleucine degradation
	40
	2
	1.2667
	0

	20
	Lysine degradation
	47
	2
	1.0496
	0.14725

	21
	Sulfur metabolism
	18
	1
	0.96582
	0

	22
	Taurine and hypotaurine metabolism
	20
	1
	0.88452
	0.33094

	23
	Sphingolipid metabolism
	25
	1
	0.7206
	0

	24
	Phenylalanine, tyrosine and tryptophan biosynthesis
	27
	1
	0.66695
	0

	25
	Vitamin B6 metabolism
	32
	1
	0.5544
	0

	26
	Pentose phosphate pathway
	32
	1
	0.5544
	0.13556

	27
	Methane metabolism
	34
	1
	0.51634
	0.01751

	28
	Butanoate metabolism
	40
	1
	0.42024
	0

	29
	Galactose metabolism
	41
	1
	0.40643
	0.08543

	30
	Amino sugar and nucleotide sugar metabolism
	88
	2
	0.38654
	0.03257

	31
	Nicotinate and nicotinamide metabolism
	44
	1
	0.36816
	0

	32
	Ascorbate and aldarate metabolism
	45
	1
	0.35636
	0.07571

	33
	Primary bile acid biosynthesis
	47
	1
	0.33408
	0.00822

	34
	Fructose and mannose metabolism
	48
	1
	0.32354
	0.04214

	35
	Porphyrin and chlorophyll metabolism
	104
	2
	0.26643
	0

	36
	Tryptophan metabolism
	79
	1
	0.12645
	0.10853


Supplementary Table 3B
	No.
	Name
	Total
	Hits
	-Log (p)
	Impact

	1
	Pyrimidine metabolism
	60
	7
	7.3579
	0.24106

	2
	Glutathione metabolism
	38
	5
	6.0589
	0.12538

	3
	beta-Alanine metabolism
	28
	4
	5.3291
	0.32319

	4
	Arginine and proline metabolism
	77
	6
	4.4176
	0.18867

	5
	Pantothenate and CoA biosynthesis
	27
	3
	3.5268
	0.253

	6
	D-Glutamine and D-glutamate metabolism
	11
	2
	3.5066
	0.19786

	7
	Aminoacyl-tRNA biosynthesis
	75
	5
	3.2361
	0.05634

	8
	Propanoate metabolism
	35
	3
	2.8635
	0.08634

	9
	Nitrogen metabolism
	39
	3
	2.6001
	0

	10
	Citrate cycle (TCA cycle)
	20
	2
	2.4118
	0.07773

	11
	Thiamine metabolism
	24
	2
	2.102
	0.12481

	12
	Alanine, aspartate and glutamate metabolism
	24
	2
	2.102
	0.20703

	13
	Amino sugar and nucleotide sugar metabolism
	88
	4
	1.7059
	0.06075

	14
	Vitamin B6 metabolism
	32
	2
	1.6413
	0.13651

	15
	Biotin metabolism
	11
	1
	1.4006
	0

	16
	Phenylalanine metabolism
	45
	2
	1.1495
	0

	17
	Ascorbate and aldarate metabolism
	45
	2
	1.1495
	0.08373

	18
	Lysine degradation
	47
	2
	1.0918
	0.14725

	19
	Glyoxylate and dicarboxylate metabolism
	50
	2
	1.0116
	0.00326

	20
	Taurine and hypotaurine metabolism
	20
	1
	0.90939
	0.33094

	21
	Cysteine and methionine metabolism
	56
	2
	0.87172
	0.05595

	22
	Valine, leucine and isoleucine biosynthesis
	27
	1
	0.68941
	0

	23
	Phenylalanine, tyrosine and tryptophan biosynthesis
	27
	1
	0.68941
	0.00738

	24
	Lysine biosynthesis
	32
	1
	0.57525
	0.09993

	25
	Pentose phosphate pathway
	32
	1
	0.57525
	0.13556

	26
	Tyrosine metabolism
	76
	2
	0.54291
	0.04724

	27
	Ubiquinone and other terpenoid-quinone biosynthesis
	36
	1
	0.50116
	0

	28
	Butanoate metabolism
	40
	1
	0.43869
	0.01774

	29
	Primary bile acid biosynthesis
	47
	1
	0.3506
	0.00822

	30
	Glycine, serine and threonine metabolism
	48
	1
	0.3398
	0.09661

	31
	Tryptophan metabolism
	79
	1
	0.13606
	0.03496

	32
	Purine metabolism
	92
	1
	0.094305
	0

	33
	Porphyrin and chlorophyll metabolism
	104
	1
	0.067498
	0

	34
	Pyrimidine metabolism
	60
	7
	7.3579
	0.24106
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