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Supplementary Figure 1: Effects of high fat diet on liver histology. Eight-week-old C57BL/6 male mice were pair-fed with high fat or low fat diets for 16 weeks. Livers were fixed in 10% buffered formaldehyde solution, embedded in paraffin, and sectioned for Hematoxylin and Eo-sin (H&E) staining. Note regular chord-like architecture in the control liver with no lipid vacu-oles, whereas disorganization of the lobular architecture and hepatocellular steatosis including both macro-vesicular and micro-vesicular steatosis in the HFD exposed liver.
Supplementary Table 1: Lipids expressed in LFD- and HFD-fed mouse livers.
	Lipid class
	LFD (number (%))
	HFD (number (%))
	Total (number (%))

	Phospholipids
	157 (45.2%)
	156 (46.7%)
	170 (43.4%)

	Phosphatidylcholines (PCs)
	53 (15.3%)
	52 (15.6%)
	54 (13.8%)

	Phosphatidylethanolamines (PEs)
	16 (4.6%)
	17 (5.1%)
	19 (4.8%)

	Phosphatidylserines (PSs)
	17 (4.9%)
	21 (6.3%)
	21 (5.4%)

	Phosphatidylinositols (PIs)
	43 (12.4%)
	40 (12%)
	43 (11%)

	Phosphatidylglycerols (PGs)
	4 (1.2%)
	4 (1.2%)
	4 (1%)

	Phosphatidic acids (PAs)
	4 (1.2%)
	5 (1.5%)
	6 (1.5%)

	Phosphatidylinositol
	2 (0.6%)
	2 (0.6%)
	2 (0.5%)

	monomannosides (PIMs)
	
	
	 

	Phospholipids (PLs)
	17 (4.9%)
	15 (4.5%)
	21 (5.4%)

	(head group unknown)
	 
	 
	 

	Sphingolipids
	77 (22.2%)
	73 (21.9%)
	81 (20.7%)

	Sphingomyelins (SMs)
	48 (13.8%)
	45 (13.5%)
	50 (12.8%)

	Sulfatides (STs)
	15 (4.3%)
	14 (4.2%)
	15 (3.8%)

	Ceramides (CERs)
	4 (1.2%)
	3 (0.9%)
	4 (1%)

	Hexosylceramides (HexCers)
	3 (0.9%)
	2 (0.6%)
	3 (0.8%)

	Lactosylceramides (LacCers)
	3 (0.9%)
	4 (1.2%)
	4 (1%)

	Mannose inositol
	2 (0.6%)
	2 (0.6%)
	2 (0.5%)

	phosphoceramides (MIPCs)
	
	
	 

	Glycosphingolipids
	2 (0.6%)
	3 (0.9%)
	3 (0.8%)

	Glycerolipids
	50 (14.4%)
	37 (11.1%)
	56 (14.3%)

	Triacylglycerols (TGs)
	37 (10.7%)
	 33 (9.9%)
	43 (11%)

	Diacylglycerols (DGs)
	13 (3.7%)
	4 (1.2%)
	13 (3.3%)

	Miscellaneous ions
	64 (18.4%)
	68 (20.4%)
	85 (21.7%)

	Sphingolipids or Phospholipids
	21 (6.1%)
	20 (6%)
	24 (6.1%)

	Unidentified (UNK)
	43 (12.4%)
	48 (14.4%)
	61 (15.6%)

	All Lipids
	347
	334
	392


Tissue microarray containing 1.5 mm cores of frozen liver samples from HFD and LFD groups (n=6) were used for MALDI-IMS to characterize hepatic lipid composition. Lipid assignment was made by comparing mass-to-charge (m/z) values of precursor ions with previously identified lipids in our laboratory or other published reports. HFD- and LFD-specific and overall hepatic lipid compositions are listed separately.
Supplementary Table 2: Differential expression of lipid ions in LFD and HFD mouse livers.
	m/z
	Lipid class
	LFD specific
	HFD specific

	Phospholipids
	 
	 
	 

	730.5
	PC(32:2)
	√
	 

	876.7
	PC(40:4)
	√
	 

	740.5
	PE(36:4)
	√
	 

	807.6
	PI(32:1)
	√
	 

	817.6
	PI(33:3)
	√
	 

	895
	PI(40:3)
	√
	 

	715.3
	PA(O-38:1)
	√
	 

	700.4
	PC(28:0), pPE(34:2)
	√
	 

	744.5
	PC(O-36:2), PE(36:2)
	√
	 

	793.6
	PI(31:1), PG(38:6), PI(O-32:1), PI(P-32:0), PA(43:4)
	√
	 

	737.6
	PG(34:6), PI(27:1), PI(P-28:0), OHOHA-PI, PA(39:4), PA(O-40:4), PA(P-40:3)
	√
	 

	777.6
	PG(37:7), PI(30:2), PI(P-31:1), PG(36:0), PG(O-37:0), PG(P-38:6), PA(42:5)
	√
	 

	726.5
	PC(30:1)
	
	√

	646.5
	PE(29:1), PE(O-30:1), PE(P-30:0), OKODiA-PE
	
	√

	832.6
	PS(40:7)
	
	√

	898.6
	PS(44:2)
	
	√

	603
	PA(29:1), PA(P-30:0), PA(O-30:1)
	
	√

	605
	PA(29:0), PA(O-30:0), OA-PA
	
	√

	619
	PI(20:4), PA(30:0), PA(O-31:0), PHODA-PA
	
	√

	619.9
	PA(30:0), PA(O-31:0), PI(20:4)
	
	√

	641.7
	PI(21:0), PA(32:3)
	
	√

	Sphingolipids
	 
	 
	 

	841.6
	SM(44:2)
	√
	 

	865.7
	SM(46:4)
	√
	 

	891.7
	SM(45:0)
	√
	 

	915.7
	SM(47:2)
	√
	 

	729.2
	SM(36:1)
	√
	 

	864.6
	ST(40:0)
	√
	 

	672.4
	GalCer(32:1)
	√
	 

	716.5
	HexCer (33:2)
	√
	 

	685.6
	SM(32:4)
	
	√

	753.6
	SM(36:1)
	
	√

	944.6
	LacCer(40:1)
	
	√

	1091.9
	GalNAcβ1-4Galβ1-4Glcβ-Cer(36:1)
	
	√

	Glycerolipids
	 
	 
	 

	600.5
	DG(33:0)
	√
	 

	622.4
	DG(35:3)
	√
	 

	624.5
	DG(35:2)
	√
	 

	626.5
	DG(35:1)
	√
	 

	630.6
	DG(36:6)
	√
	 

	892.7
	TG(53:1), TG(54:8)
	√
	 

	902.7
	TG(54:3)
	√
	 

	916.7
	TG(55:3)
	√
	 

	917.7
	TG(54:6)
	√
	 

	918.7
	TG(56:9)
	√
	 

	928.7
	TG(56:4)
	√
	 

	930.7
	TG(56:3)
	√
	 

	942.7
	TG(58:11)
	√
	 

	944.7
	TG(58:10), TG(57:3)
	√
	 

	946.7
	TG(58:9), TG(57:2)
	√
	 

	632.5
	DG(36:5)
	
	√

	660.4
	DG (38:5)
	
	√

	688.4
	DG (40:5)
	
	√

	938.6
	TG(57:6)
	
	√

	956.6
	TG(58:4)
	
	√

	964.6
	TG(58:0)
	
	√

	986.6
	TG(60:3)
	
	√

	996.5
	TG(62:12)
	
	√

	Miscellaneous Ions
	 
	 
	 

	698.7
	PE(O-34:3), PE(P-34:2), GlcCer(d34:1), GalCer(d34:1)
	√
	 

	713.6
	PA(37:2), PA(O-38:2), PA(P-38:1), PE-Cer(d38:2)
	√
	 

	714.3
	PS(31:3), PE(34:2), PE(O-35:2), PE(P-35:1),GlcCer(d34:1(2OH))
	√
	 

	753.6
	PG(35:5), PI(28:0), PI(O-29:0), OHHdiA-PI, PG(O-36:5),PG(P-36:4), PA(40:3), SM(38:3)
	√
	 

	600.9
	PA(29:2), PA(P-30:1), PE-Cer(d30:2)
	
	√

	632.9
	PE(28:1), PE(P-29:0), OON-PE, OKHdiA-PE, OHOOA-PE,Cer(d41:2)
	
	√

	741.3
	PG(34:4), PA(40:9), PHODiA-PI, PA-PI, PA(39:2), PA(O-40:2), PA(P-40:1), PE-Cer(d40:2)
	
	√

	620.4
	Unidentified
	√
	 

	631.6
	Unidentified
	√
	 

	633.6
	Unidentified
	√
	 

	649.5
	Unidentified
	√
	 

	650.4
	Unidentified
	√
	 

	674.4
	Unidentified
	√
	 

	678.5
	Unidentified
	√
	 

	679.5
	Unidentified
	√
	 

	690.5
	Unidentified
	√
	 

	941.7
	Unidentified
	√
	 

	945.7
	Unidentified
	√
	 

	969.7
	Unidentified
	√
	 

	1047.7
	Unidentified
	√
	 

	681.6
	Unidentified
	
	√

	959.6
	Unidentified
	
	√

	961.6
	Unidentified
	
	√

	965.6
	Unidentified
	
	√

	980.6
	Unidentified
	
	√

	983.6
	Unidentified
	
	√

	985.6
	Unidentified
	
	√

	987.6
	Unidentified
	
	√

	988.6
	Unidentified
	
	√

	1000.6
	Unidentified
	
	√

	1002.6
	Unidentified
	
	√

	984.6
	Unidentified
	
	√

	987.6
	Unidentified
	
	√

	988.5
	Unidentified
	
	√

	1040.5
	Unidentified
	
	√

	1065.5
	Unidentified
	
	√

	1090.9
	Unidentified
	
	√

	1096.5
	Unidentified
	 
	√


Lipids expressed only in HFD or LFD exposed mouse livers. PC: Phosphatidylcholine; PE: Phosphatidylethanolamine; PI : Phosphatidylinositol; PA: Phosphatidic acid; PG: Phosphatidylglycerol; PS: Phosphatidylserine; Cer: Ceramide; GlcCer: Glucosylceramide; HexCer: Hexosylceramide; LacCer: lactosylceramide; SM: sphingomyelin; ST: sulfatide; PE-Cer: Ceramide Phosphoethanolamines; TG: Tiacylglycerol; DG: Diacylglycerol; GalNac: N-acetylgalactosamine; OHOHA-PI / OHHdiA-PI / PHODiA-PI / PA-PI: Oxidized glycerophosphoinositols; OKODiA-PE / OON-PE / OKHdiA-PE / OHOOA-PE: Oxidized glycerophosphoethanolamines; and OA-PA / PHODA-PA: Oxidized glycerophosphoglycerol.
Supplementary Table 3: Lipid Identification in mouse liver.
	m/z
	Tentative Lipid Assignment
	Ion Form
	Source

	Phosphatidylcholines (PCs)
	 
	 

	726.5
	PC(30:1)
	[M+Na]+
	[32]

	730.5
	PC(32:2)
	[M+H]+
	[33]

	732.5
	PC(32:1)
	[M+H]+
	[31]

	734.6
	PC(32:0)
	[M+H]+
	[31]

	736.5
	PC(28:0)
	[M+H]+
	[31]

	742.5
	PC(O-32:0)
	[M+Na]+
	[33]

	746.5
	PC(33:1)
	[M+H]+
	[31]

	750.5
	PC(32:3)
	[M+Na]+
	[34]

	752.5
	PC(32:2)
	[M+Na]+
	Lipid Maps

	754.5
	PC(32:1)
	[M+Na]+
	[31]

	756.5
	PC(32:0), PC(34:3)
	[M+Na]+, [M+H]+
	[31]

	757.5
	C13 isotope of PC(32:0), PC(34:3)
	 
	 

	758.6
	PC(34:2)
	[M+H]+
	[31]

	760.6
	PC(34:1)
	[M+H]+
	[31]

	762.6
	PC(34:0)
	[M+H]+
	[31]

	763.6
	PC(36:3)-N(CH3)3
	[M+K]+
	[35]

	770.5
	PC(35:3), PC(32:1)
	[M+H]+, [M+K]+
	[31]

	780.5
	PC(36:5)
	[M+H]+
	[31]

	782.6
	PC(36:4), PC(34:1)
	[M+H]+, [M+Na]+
	[31]

	784.6
	PC(36:3), PC(34:0)
	[M+H]+, [M+Na]+
	[31]

	786.6
	PC(36:2)
	[M+H]+
	[31]

	788.6
	PC(36:1)
	[M+H]+
	[31]

	790.6
	PC(P-38:6), PC(36:0)
	[M+H]+
	[31]

	794.5
	PC(34:3)
	[M+K]+
	[31]

	796.5
	PC(34:2)
	[M+K]+
	[31]

	798.5
	PC(34:1)
	[M+K]+
	[31]

	800.5
	PC(34:0)
	[M+K]+
	[31]

	802.5
	PC(36:5)
	[M+Na]+
	[36]

	804.5
	PC(38:7), PC(36:4)
	[M+H]+, [M+Na]+
	[31]

	812.6
	PC(38:3)
	[M+H]+
	[31]

	814.6
	PC(38:2)
	[M+H]+
	[31]

	820.5
	PC(36:4)
	[M+K]+
	[31]

	824.6
	PC(36:2)
	[M+K]+
	[31]

	826.6
	PC(36:1)
	[M+K]+
	[31]

	828.6
	PC(38:6)
	[M+Na]+
	[31]

	836.6
	PC(40:5)
	[M+H]+
	[31]

	838.6
	PC(40:4)
	[M+H]+
	[31]

	842.5
	PC(38:7)
	[M+K]+
	Lipid Maps

	844.5
	PC(38:6)
	[M+K]+
	[31]

	846.5
	PC(38:5)
	[M+K]+
	[31]

	847.5
	C13 isotope of PC(38:5)
	 
	 

	854.7
	PC(40:7)
	[M+Na]+
	[31]

	856.6
	PC(40:6)
	[M+Na]+
	[31]

	868.7
	PC(40:8)
	[M+K]+
	[51]

	870.6
	PC(42:2), PC(40:7)
	[M+H]+, [M+K]+
	[31]

	872.6
	PC(40:6)
	[M+K]+
	[31]

	874.6
	PC(40:5)
	[M+K]+
	Lipid Maps

	876.7
	PC(40:4)
	[M+K]+
	[35]

	878.7
	PC(40:3)
	[M+K]+
	[35]

	880.7
	PC(40:2)
	[M+K]+
	[35]

	882.8
	PC(40:1)
	[M+K]+
	[35]

	884.8
	PC(40:0)
	[M+K]+
	Lipid Maps

	908.8
	PC(42:2)
	[M+K]+
	[35]

	910.6
	PC(42:1)
	[M+K]+
	[35]

	Phosphatidylethanolamines (PEs)
	 
	 

	646.5
	PE29:1, PE(O-30:1), PE(P-30:0), OKODiA-PE
	[M-H]-
	Lipid Maps

	738.7
	PE(36:4)
	[M-H]-
	[37]

	739.7
	C13 isotope of PE(36:4)
	[M-H]-
	 

	740.3
	PE(36:3)
	[M-H]-
	[38]

	740.5
	PE(36:4)
	M+H]+
	[39, 40]

	742.7
	PE(36:2)
	[M-H]-
	[31]

	748.5
	PE(36:0)
	[M+H]+
	[31]

	764.5
	PE(38:6)
	[M+H]+
	[32]

	764.7
	PE(38:5)
	[M-H]-
	[35, 37]

	765.7
	C13 isotope of PE(38:5)
	[M-H]-
	 

	766.7
	PE(38:4)
	[M-H]-
	[31]

	767.7
	C13 isotope of PE(38:4)
	[M-H]-
	 

	768.7
	PE(38:3)
	[M-H]-
	[38]

	772.6
	PE(38:1)
	[M-H]-
	[31]

	774.5
	PE(38:1)
	[M+H]+
	[32]

	776.5
	PE(38:0)
	[M+H]+
	[32]

	778.5
	PE(O-38:3)
	[M+Na]+
	[32]

	818.5
	PE(O-42:0)
	[M+H]+
	[41]

	819.5
	C13 isotope of PE(O-42:0)
	 
	 

	Phosphatidylserines (PSs)
	 
	 
	 

	648.8
	PS(26:1)
	[M-H]-
	[31]

	762.7
	PS(34:0)
	[M-H]-
	[31]

	763.7
	C13 isotope of PS(34:0)
	[M-H]-
	 

	788.7
	PS(36:1)
	[M-H]-
	[31]

	789.7
	C13 isotope of PS(36:1)
	[M-H]-
	 

	790.7
	PS(36:0)
	[M-H]-
	[31]

	791.7
	C13 isotope of PS(36:0)
	[M-H]-
	 

	810.7
	PS(38:4)
	[M-H]-
	[31]

	811.7
	C13 isotope of PS(38:4)
	[M-H]-
	 

	812.6
	PS(38:3)
	[M-H]-
	[31]

	832.6
	PS(40:7)
	[M-H]-
	[31]

	834.6
	PS(40:6)
	[M-H]-
	[31]

	836.6
	PS(40:5)
	[M-H]-
	[42]

	872.6
	PS(42:1)
	[M-H]-
	Lipid Maps

	882.6
	PS(44:10)
	[M-H]-
	Lipid Maps

	898.6
	PS(44:2)
	[M-H]-
	Lipid Maps

	900.6
	PS(44:1)
	[M-H]-
	Lipid Maps

	910.6
	PS(46:11)
	[M-H]-
	[43]

	936.6
	PS(48:12)
	[M-H]-
	[43]

	937.6
	C13 isotope of PS(48:12)
	[M-H]-
	 

	938.6
	PS(48:11)
	[M-H]-
	[43]

	Phosphatidylinositols (PIs)
	 
	 

	697.3
	OS-PI (oxidized PI)
	[M-H]-
	Lipid Maps

	807.6
	PI(32:1)
	[M-H]-
	[31]

	817.6
	PI(33:3)
	[M-H]-
	 

	833.6
	PI(34:2)
	[M-H]-
	[33]

	835.6
	PI(34:1)
	[M-H]-
	[31]

	855.6
	PI(36:5)
	[M-H]-
	[33]

	857.6
	PI(36:4)
	[M-H]-
	[31]

	858.6
	C13 isotope of PI(36:4)
	[M-H]-
	 

	859.6
	PI(36:3)
	[M-H]-
	[33]

	861.6
	PI(36:2)
	[M-H]-
	[31]

	863.6
	PI(36:1)
	[M-H]-
	[31]

	871.6
	PI(P-38:3)/PI(O-38:4)
	[M-H]-
	[33]

	881.6
	PI(38:6)
	[M-H]-
	[31]

	883.6
	PI(38:5)
	[M-H]-
	[31]

	884.6
	C13 isotope of PI(38:5)
	[M-H]-
	 

	885.6
	PI(38:4)
	[M-H]-
	[31]

	887.6
	PI(38:3)
	[M-H]-
	[31]

	889.6
	PI(38:2)
	[M-H]-
	[31]

	891.7
	PI(38:1)
	[M-H]-
	[31]

	892.6
	C13 isotope of PI(38:1)
	[M-H]-
	 

	893.7
	PI(38:0)
	[M-H]-
	[31]

	895
	PI(40:3)
	[M-H]-
	[38]

	899.6
	PI(39:4)/PI(O-40:4)/PI(P-40:3)
	[M-H]-
	Lipid Maps

	901.6
	PI(38:4)-Oxidized
	[M-H]-
	[38]

	909.6
	PI(40:6)
	[M-H]-
	[31]

	911.6
	PI(40:5)
	[M-H]-
	[33]

	913.6
	PI(40:4)
	[M-H]-
	[33]

	917.6
	PI(40:2)
	[M-H]-
	Lipid Maps

	919.8
	PI(40:1)/PI(P-41:0)
	[M-H]-
	Lipid Maps

	923
	PI(41:6)
	[M-H]-
	 

	924
	C13 isotope of PI(41:6)
	[M-H]-
	 

	924.9
	PI(41:5)
	[M-H]-
	 

	933.6
	PI(41:1)/PI(42:8)/PI(O-42:1)/PI(P-42:0)
	[M-H]-
	Lipid Maps

	935.6
	PIP(36:5)
	[M-H]-
	[31]

	939.6
	PI(42:5)
	[M-H]-
	Lipid Maps

	941.6
	PI(42:4)
	[M-H]-
	 

	943.6
	PI(42:3)/PIM1(30:0)
	[M-H]-
	Lipid Maps

	957.6
	PI(44:10)
	[M-H]-
	Lipid Maps

	959.6
	PI(43:2)
	[M-H]-
	Lipid Maps

	961.6
	PI(43:1)/PI(44:8)
	[M-H]-
	Lipid Maps

	963.6
	PI(43:0)/PI(44:7)
	[M-H]-
	Lipid Maps

	965.6
	PIP(38:4)
	[M-H]-
	[31]

	967.7
	PIP(38:3)
	[M-H]-
	[44]

	Phosphatidylglycerols (PGs)
	 
	 

	761.6
	PG(32:0)
	[M+K]+
	[35]

	777.5
	PG(34:6)
	[M+K]+
	[32]

	789.6
	PG(36:6)
	[M+Na]+
	[33]

	845.5
	PG(40:6)
	[M+Na]+
	[32]

	Phosphatidic acids (PAs)
	 
	 
	 

	603
	PA(29:1)/PA(P-30:0)/PA(O-30:1)
	[M-H]-
	Lipid Maps

	605
	PA(29:0)/PA(O-30:0)/OA-PA (oxidized PA)
	[M-H]-
	Lipid Maps

	699.3
	PA(36:2)
	[M-H]-
	[31]

	715.3
	PA(O-38:1)
	[M-H]-
	[31]

	735.6
	PA(36:4)
	[M+K]+
	[31]

	791.6
	PA(40:4)
	[M+K]+
	[32]

	Phosphatidylinositol monomannosides (PIMs)
	 
	 

	1037.5
	PIM1(37:2)
	[M-H]-
	Lipid Maps

	1039.5
	PIM1(37:1)
	[M-H]-
	Lipid Maps

	Phospholipids (PLs) (head group unknown)
	 
	 

	619
	PI(20:4)/PA(30:0)/PA(O-31:0)/PHODA-PA(oxidized PA)
	[M-H]-
	Lipid Maps

	619.9
	PA(30:0)/PA(O-31:0)/PI(20:4)
	[M-H]-
	Lipid Maps

	632.9
	PE(28:1)/PE(P-29:0)/OON-PE/OKHdiA-PE/OHOOA-PE/Cer(d41:2)
	[M-H]-
	Lipid Maps

	641.7
	PI(21:0)/PA(32:3)
	[M-H]-
	Lipid Maps

	660.4
	PE(30:1)/PKODA-PE (oxidized PE)/ OKOHA-PS(oxidized PS)/ PE(O-31:1)/PE(P-31:0)
	[M-H]-
	Lipid Maps

	681.4
	PA(35:4)/PA(P-36:3)/PA(O-36:4)/OOB-PI(oxidized PI)
	[M-H]-
	Lipid Maps

	698.3
	PE(33:3), PS(30:4)
	[M-H]-
	Lipid Maps

	700.4
	PC(28:0), pPE(34:2)
	[M+Na]+, [M+H]+
	[40]

	713.3
	PG(32:4)/PA(38:9)
	[M-H]-
	Lipid Maps

	737.6
	PG(34:6)/PI(27:1)/PI(P-28:0)/OHOHA-PI/PA(39:4)/PA(O-40:4)/PA(P-40:3)
	[M-H]-
	Lipid Maps

	744.5
	PC(O-36:2)/PE(36:2)
	[M+H]+/[M+H]+
	[32, 39]

	753.6
	PG(17:2(9Z,12Z)/18:3(6Z,9Z,12Z))/PI(15:0/13:0)/PI(O-16:0/13:0)/OHHdiA-PI/PG(O-16:0/20:5(5Z,8Z,11Z,14Z,17Z))/PG(P-18:0/18:4(6Z,9Z,12Z,15Z))/PA(18:1(9Z)/22:2(13Z,16Z))/SM(d18:2/20:1)
	[M-H]-
	Lipid Maps

	768.5
	PE(38:4), PC(35:4)
	[M+H]+
	[31]

	772.5
	PE(38:2), PC(32:0)
	[M+H]+, [M+K]+
	[31]

	777.6
	PG(37:7)/PI(30:2)/PI(P-31:1)/PG(36:0)/PG(O-37:0)/PG(P-38:6)/PA(42:5)
	[M-H]-
	Lipid Maps

	792.5
	PE(40:6), PC(37:6)
	[M+H]+
	[31]

	793.6
	PI(31:1)/PG(38:6)/PI(O-32:1)/PI(P-32:0)/PA(43:4)
	[M-H]-
	Lipid Maps

	806.6
	PE(38:4), PC(38:6), PC(36:3)
	[M+K]+, [M+H]+,[M+Na]+
	[31]

	816.6
	PE(42:8), PC(38:1)
	[M+H]+
	[31]

	958.6
	Phospholipid
	[M-H]-
	[52]

	962.6
	Phospholipid
	[M-H]-
	[52]

	619
	PI(20:4)/PA(30:0)/PA(O-31:0)/PHODA-PA(oxidized PA)
	[M-H]-
	Lipid Maps

	619.9
	PA(30:0)/PA(O-31:0)/PI(20:4)
	[M-H]-
	Lipid Maps

	632.9
	PE(28:1)/PE(P-29:0)/OON-PE/OKHdiA-PE/OHOOA-PE/Cer(d41:2)
	[M-H]-
	Lipid Maps

	641.7
	PI(21:0)/PA(32:3)
	[M-H]-
	Lipid Maps

	660.4
	PE(30:1)/PKODA-PE (oxidized PE)/ OKOHA-PS(oxidized PS)/ PE(O-31:1)/PE(P-31:0)
	[M-H]-
	Lipid Maps

	681.4
	PA(35:4)/PA(P-36:3)/PA(O-36:4)/OOB-PI(oxidized PI)
	[M-H]-
	Lipid Maps

	698.3
	PE(33:3), PS(30:4)
	[M-H]-
	Lipid Maps

	700.4
	PC(28:0), pPE(34:2)
	[M+Na]+, [M+H]+
	[40]

	713.3
	PG(32:4)/PA(38:9)
	[M-H]-
	Lipid Maps

	737.6
	PG(34:6)/PI(27:1)/PI(P-28:0)/OHOHA-PI/PA(39:4)/PA(O-40:4)/PA(P-40:3)
	[M-H]-
	Lipid Maps

	744.5
	PC(O-36:2)/PE(36:2)
	[M+H]+/[M+H]+
	[32, 39]

	753.6
	PG(17:2(9Z,12Z)/18:3(6Z,9Z,12Z))/PI(15:0/13:0)/PI(O-16:0/13:0)/OHHdiA-PI/PG(O-16:0/20:5(5Z,8Z,11Z,14Z,17Z))/PG(P-18:0/18:4(6Z,9Z,12Z,15Z))/PA(18:1(9Z)/22:2(13Z,16Z))/SM(d18:2/20:1)
	[M-H]-
	Lipid Maps

	768.5
	PE(38:4), PC(35:4)
	[M+H]+
	[31]

	772.5
	PE(38:2), PC(32:0)
	[M+H]+, [M+K]+
	[31]

	777.6
	PG(37:7)/PI(30:2)/PI(P-31:1)/PG(36:0)/PG(O-37:0)/PG(P-38:6)/PA(42:5)
	[M-H]-
	Lipid Maps

	792.5
	PE(40:6), PC(37:6)
	[M+H]+
	[31]

	Sphingomyelins (SMs)
	
	
	 

	623.5
	SM(26:1)
	[M+H]+
	[41]

	625.5
	SM(26:0)
	[M+H]+
	[41]

	675.4
	SM(32:0)
	[M-H]-
	[45]

	685.6
	SM(32:4)
	[M+H]+
	[41]

	703.6
	SM(34:1)
	[M+H]+
	[31]

	725.5
	SM(32:0)
	[M+Na]+
	[31]

	729.2
	SM(36:1)
	[M-H]-
	[45]

	733.5
	SM(36:0)
	[M+H]+
	[31]

	741.5
	SM(34:1)
	[M+K]+
	[31]

	749.5
	SM(36:0)
	[M+H]+
	[41]

	751.5
	SM(36:2)
	[M+Na]+
	[31]

	753.6
	SM(36:1)
	[M+Na]+
	[31]

	755.5
	SM(38:3)
	[M+H]+
	[41]

	759.6
	SM(38:1)
	[M+H]+
	[31]

	769.6
	SM(36:1)
	[M+K]+
	[31]

	771.5
	SM(36:0)
	[M+K]+
	[35]

	775.5
	SM(38:4)
	[M+H]+
	[31]

	779.5
	SM(38:2)
	[M+Na]+
	[31]

	781.5
	SM(38:1)
	[M+Na]+
	[46]

	783.6
	SM(38:0)
	[M+Na]+
	Lipid Maps

	785.6
	SM(40:2)
	[M+H]+
	[31]

	787.6
	SM(40:1)
	[M+H]+
	[31]

	795.5
	SM(38:2)
	[M+K]+
	[35]

	797.5
	SM(38:1)
	[M+K]+
	[35]

	799.5
	SM(41:2)
	[M+H]+
	[31]

	801.5
	SM(41:1)
	[M+H]+
	[31]

	803.5
	SM(40:1)
	[M+H]+
	[41]

	805.6
	SM(40:0)
	[M+H]+
	[41]

	807.6
	SM(40:2)
	[M+Na]+
	[40]

	809.6
	SM(40:1)
	[M+Na]+
	[40]

	811.6
	SM(40:0)
	[M+Na]+
	[40]

	813.6
	SM(42:2)
	[M+H]+
	[31]

	815.6
	SM(42:1)
	[M+H]+
	[31]

	821.5
	SM(41:2)
	[M+Na]+
	[40]

	823.5
	SM(41:1)
	[M+Na]+
	[40]

	825.6
	SM(40:1)
	[M+K]+
	[47]

	827.6
	SM(43:2)
	[M+H]+
	[40]

	829.6
	SM(43:1)
	[M+H]+
	[40]

	833.6
	SM(42:3)
	[M+Na]+
	[33]

	839.6
	SM(42:0)
	[M+Na]+
	Lipid Maps

	841.6
	SM(44:2)
	[M+H]+
	[40]

	849.6
	SM(43:2)
	[M+Na]+
	[40]

	851.6
	SM(42:2)
	[M+K]+
	[31]

	853.7
	SM(42:1)
	[M+K]+
	[35]

	855.7
	SM(42:0)
	[M+K]+
	[35]

	865.7
	SM(46:4)
	[M+H]+
	[41]

	867.7
	SM(45:4)
	[M+H]+
	[41]

	891.7
	SM(45:0)
	[M+H]+
	[41]

	915.7
	SM(47:2)
	[M+H]+
	[41]

	929.7
	SM(48:2)
	[M+H]+
	[41]

	Sulfatides (STs)
	
	
	 

	806.6
	ST(36:1)
	[M-H]-
	[31]

	860.6
	ST(40:2)
	[M-H]-
	[31]

	862.6
	ST(40:1)
	[M-H]-
	[31]

	864.6
	ST(40:0)
	[M-H]-
	[33]

	886.6
	ST(42:3)
	[M-H]-
	[33]

	888.6
	ST(42:2)
	[M-H]-
	[31]

	890.6
	ST(42:1)
	[M-H]-
	[31]

	902.6
	ST(42:3)(OH)
	[M-H]-
	[31]

	908.6
	ST(42:0)(OH)
	[M-H]-
	[31]

	916.6
	ST(44:2)
	[M-H]-
	[31]

	918.6
	ST(44:1)
	[M-H]-
	[31]

	920.8
	ST(44:0)
	[M-H]-
	[31]

	921.7
	C13 isotope of ST(44:0)
	[M-H]-
	 

	932.6
	ST(44:1)(OH)
	[M-H]-
	[48]

	934.6
	ST(44:0)(OH)
	[M-H]-
	[48]

	Ceramides (Cers)
	
	
	 

	602.5
	Cer(36:2)
	[M+K]+
	Lipid Maps

	604.5
	Cer(36:1)
	[M+K]+
	[31]

	672.4
	GalCer(d32:1)
	[M+H]+
	[32]

	766.5
	GlcCer(34:1)
	[M+K]+
	[31]

	Hexosylceramides (HexCers)
	
	 

	716.5
	HexCer(33:2)
	[M+H]+
	[41]

	974.5
	Hex3Cer(28:0)
	[M+H]+
	[41]

	984.6
	Hex3Cer(30:1)
	[M+H]+
	[41]

	Lactosylceramides (LacCers)
	
	 

	912.6
	LacCer(d38:3)
	[M-H]-
	[33]

	914.6
	LacCer(d38:2)
	[M-H]-
	[33]

	915.6
	C13 isotope of LacCer(d38:2)
	[M-H]-
	 

	944.6
	LacCer(d18:1/22:0)
	[M-H]-
	Lipid Maps

	Mannose inositol phosphoceramides (MIPCs)
	
	 

	942.6
	MIPC(d18:0/16:0)
	[M-H]-
	Lipid Maps

	986.6
	MIPC(d36:0(2OH))
	[M-H]-
	Lipid Maps

	Glycosphingolipids (GSLs)
	
	
	 

	1063.6
	GalNAcβ1-4Galβ1-4Glcβ-Cer(d34:1), GlcNAcβ1-3Galβ1-4Glcβ-Cer(34:1), GlcNAcβ1-4Manβ1-4Glcβ-Cer(d34:1)
	[M-H]-
	Lipid Maps

	1078.5
	Galα1-4Galβ1-4Glcβ-Cer(d38:1), Galα1-3Galβ1-4Glcβ-Cer(d38:1), Manα1-3Manβ1-4Glcβ-Cer(d38:1))
	[M-H]-
	Lipid Maps

	1091.9
	GalNAcβ1-4Galβ1-4Glcβ-Cer(d36:1)
	[M-H]-
	Lipid Maps

	Triacylglycerols (TGs)
	
	
	 

	857.6
	TG(50:0)
	[M+Na]+
	[49]

	858.6
	TG(51:4)
	[M+NH4]+
	[40]

	859.6
	C13 isotope of TG(51:4)
	 
	 

	860.6
	TG(51:3)
	[M+NH4]+
	[40]

	869.7
	TG(50:2)
	[M+K]+
	[47]

	873.6
	TG(52:6)
	[M+Na]+
	[40]

	875.6
	TG(52:5)
	[M+Na]+
	[40]

	877.7
	TG(52:4)
	[M+Na]+
	[49]

	879.7
	TG(52:3)
	[M+Na]+
	[49]

	881.8
	TG(52:2)
	[M+Na]+
	[50]

	883.8
	TG(52:1)
	[M+Na]+
	[49]

	892.7
	TG(53:1), TG(54:8)
	[M+NH4]+
	[40]

	894.7
	TG(53:0), TG(54:7)
	[M+NH4]+
	[40]

	901.7
	TG(54:6)
	[M+Na]+
	[40]

	902.7
	TG(54:3)
	[M+NH4]+
	[40]

	903.7
	TG(54:5)
	[M+Na]+
	[40]

	905.7
	TG(54:4)
	[M+Na]+
	[40]

	906.7
	TG(54:1)
	[M+NH4]+
	[40]

	907.8
	TG(54:3)
	[M+Na]+
	[40]

	909.6
	TG(54:2)
	[M+Na]+
	[40]

	916.7
	TG(55:3)
	[M+NH4]+
	[40]

	917.7
	TG(54:6)
	[M+K]+
	[47]

	918.7
	TG(56:9)
	[M+NH4]+
	[40]

	920.7
	TG(56:8), TG(55:1)
	[M+NH4]+
	[40]

	922.7
	TG(56:7), TG(55:0)
	[M+NH4]+
	[40]

	924.7
	TG(56:6)
	[M+NH4]+
	[40]

	928.7
	TG(56:4)
	[M+NH4]+
	[40]

	930.7
	TG(56:3)
	[M+NH4]+
	[40]

	931.6
	TG(56:5)
	[M+Na]+
	[40]

	934.6
	TG(56:1), TG(57:8)
	[M+NH4]+
	[40]

	936.6
	TG(56:0), TG(57:7)
	[M+NH4]+
	[40]

	938.6
	TG(57:6)
	[M+NH4]+
	[40]

	942.7
	TG(58:11)
	[M+NH4]+
	[40]

	944.7
	TG(58:10), TG(57:3)
	[M+NH4]+
	[40]

	946.7
	TG(58:9), TG(57:2)
	[M+NH4]+
	[40]

	948.5
	TG(58:8)
	[M+NH4]+
	[40]

	956.6
	TG(58:4)
	[M+NH4]+
	[40]

	958.6
	TG(58:3)
	[M+NH4]+
	[40]

	960.6
	TG(58:2)
	[M+NH4]+
	[40]

	962.6
	TG(58:1), TG(60:15)
	[M+NH4]+
	[40]

	964.6
	TG(58:0)
	[M+NH4]+
	[40]

	986.6
	TG(60:3)
	[M+NH4]+
	[40]

	996.5
	TG(62:12)
	[M+NH4]+
	[40]

	Diacylglycerols (DGs)
	
	
	 

	600.5
	DG(33:0)
	[M+NH4]+
	[40]

	601.5
	DG(36:3)
	[M+H-H2O]+
	[49]

	603.5
	DG(36:2)
	[M+H-H2O]+
	[49]

	605.5
	DG(36:1)
	[M+H-H2O]+
	Lipid Maps

	622.4
	DG(35:3)
	[M+NH4]+
	[40]

	624.5
	DG(35:2)
	[M+NH4]+
	[40]

	626.5
	DG(35:1)
	[M+NH4]+
	[40]

	630.6
	DG(36:6)
	[M+NH4]+
	[40]

	632.5
	DG(36:5)
	[M+NH4]+
	[40]

	656
	DG (38:7)
	[M+NH4]+
	[40]

	660.4
	DG (38:5)
	[M+NH4]+
	[40]

	688.4
	DG (40:5)
	[M+NH4]+
	[40]

	689.4
	C13 isotope of DG(40:5)
	 
	 


Supplementary Table 4. The composition and source of diet.
	Macronutrients
	Regular (chow) diet
	High fat diet

	Fat (kcal %)
	60
	18

	Carbohydrate (kcal %)
	35.7
	58

	Protein (kcal %)
	20.5
	24

	Fatty Acids (%)
	 
	 

	C16:0 Palmitic
	0.2
	8.53

	C18:0 Stearic
	1.2
	4.84

	C18:1ω9 Oleic
	3.1
	14.8

	C18:2ω6 Linoleic
	3.1
	3.66

	C18:3ω3 Linolenic
	0.3
	0.36

	Total Saturated
	0.9
	14.05

	Total Monounsaturated
	1.3
	16.17

	Total Polyunsaturated
	3.4
	4.02

	Source
	 
	 

	Company
	Bio-Serv, Frenchtown, NJ
	Envigo, Easton, MA

	Catalog number
	F3282
	P.2018.15


