Table S1  Primers used for quantitative real-time PCR.
	Gene
	Forward sequence (5’-3’)
	Reverse sequence (5’-3’)

	ACTB
	GCAAGCAGGAGTACGATGAGT
	AAAACGCAGCTCAGTAACAGTC

	ALDH3B2
	TGGCTTTGGAGGCAACGAT
	ATAAGGCGGGTAACGGAGGT

	TFRC
	AGCTGCCACCTGAGAATGTC
	TGGAATCCCATTATGCACGGT

	CEBPB
	GACGAGTACAAGATGCGGCG
	GAACAAGTTCCGCAGGGTGC

	CCL2
	GTGCTGACCCCAAGAAGGA
	TGAGGTGGTTGTGGAAAAGG

	IL1B
	GGGCTGGACTGTTTCTAATGC
	CTTGTGACCCTGAGCGACC

	CXCL1
	GCACCCAAACCGAAGTCAT
	GTGTTGTCAGAAGCCAGCGT

	ACLY
	ATGCCGCAGCAAAGATGTTC
	CTTGAGGATCTGCACTCGCA

	CMPK2
	CTGATCCAGTGGTGAGCCTG
	GCCAGGCTCTGTGATAGTCC

	ECHDC1
	TGGTTCAAGGCTGGGCAAT
	TCCAGTTTGAGAGTCCCACT

	FASN
	ATAAGCCCAAGGCCAAGTACC
	GCACAGACACCTTCCCGTCA

	FDFT1
	CTCCGGAACCAGAGTGTGTT
	TGATAGCTTTGACGGCAGGC

	HMGCS1
	CACCTGGGCGTTGTGGAC
	ATGCCTGCCCCATCCTTC

	IFIH1
	TTGCAGGTGCAAAGTATCCTG
	AGCAGACCAGCATGCTACAA

	IFIT3
	AAGGAACTGCTTTCTCTCCCTG
	GTGAAATGGAATGAAGAAACAAGAG

	MOCOS
	AGCCTCCCGGTACTACTGTT
	TCCATGTTCGTCACTGGCAT

	MVD
	GCTCCGAATCCTTATCCTTGT
	GCAGCGGGTCATCTCCTT

	NEK6
	CTGAGAGGACCGTGTGGAAG
	TTCACAATGCCCGTAGCTGT

	PMVK
	CAGACAGTCCGAGTAGTGGC
	ACTGCTCATCTCCGTGGTTC

	PRPSAP2
	CACGATCCCACACGAGATCC
	GTTGTGAATTCGGCGGATGG

	RSAD2
	TTCTGAACTGTACCGGTGGC
	CGCCACGCTTCAGAAACATC

	THRSP
	CCGAAGAAGACAGGATCTCGG
	TTTCCGGGTCAGGTGGGTAA

	SREBF1
	GGCTTGGTGATGCTATGTTGA
	CGGGGTTATTACCTGGTGGAG

	SREBF2
	ACAAGTCTGGCGTTCTGAGG
	GATGCCCTTCAGGAGCTTGT

	MLXIPL
	TCTCAACTCCATACAACCCTCG
	AACCGCCTCTTCTGCTCC

	PPARD
	CATCCAGACTGGCAGATCCC
	CATAGCTGTACCCCAGTGGC



Table S2  Analysis of immune and lipid metabolism-related KEGG pathways and enriched genes in BAT under GMF versus HMF conditions.
	Description
	Gene ID
	P-value

	IL-17 signaling pathway
	Cebpb/S100a9/Ccl7/Ccl2/S100a8/Hsp90aa1/Il1b/Lcn2/Cxcl1/Ccl12/Fos
	5.36E-05

	Chemokine signaling pathway
	Ccl7/Gnai1/Ccl8/Stat1/Ccl2/Gngt2/Cxcr4/Vav2/Foxo3/Cxcl1/Ccr5/Ccl12/Pf4/Ccl27a
	0.001033497

	TNF signaling pathway
	Cebpb/Bcl3/Ccl2/Mmp14/Il1b/Junb/Cxcl1/Ccl12/Fos/Creb3l1
	0.00170264

	PPAR signaling pathway
	Hmgcs2/Scd2/Dbi/Pck2/Pparg/Slc27a2/Me1
	0.012171756

	Phagosome
	Tuba1b/Thbs1/Tfrc/Tuba4a/Tuba1a/H2-M9/Tubb4b/Thbs2/Cd209f/Nos1
	0.032827846

	Cytokine-cytokine receptor interaction
	Ccl7/Cntfr/Ghr/Ccl8/Ccl2/Cxcr4/Il1b/Cxcl1/Ccr5/Ccl12/Clcf1/Pf4/Tnfrsf18/Ccl27a
	0.036693732

	Steroid biosynthesis
	Fdft1/Nsdhl/Sqle/Msmo1
	0.002039073

	Arachidonic acid metabolism
	Cbr1/Cbr3/Ptges/Hpgd/Ltc4s/Cyp2e1/Ptgds
	0.012171756

	Biosynthesis of unsaturated fatty acids
	Elovl5/Acot2/Scd2/Hacd1
	0.014374614

	Glycerolipid metabolism
	Dgkd/Lipg/Pnpla3/Dgke/Mogat1
	0.031118131



Table S3  Analysis of immune and lipid metabolism-related KEGG pathways and enriched proteins in BAT under GMF versus HMF conditions.
	Description
	Gene ID
	P-value

	Phagosome
	H2-D1/Atp6v1b2/Atp6v1h/Tfrc
	0.019422229

	Fat digestion and absorption
	Apoa4/Got2/Agpat2/Agpat1
	9.46564E-05

	Citrate cycle (TCA cycle)
	Sdhd/Suclg1/Aco1
	0.000748714

	Glycerophospholipid metabolism
	Agpat2/Pcyt1a/Agpat1/Ptdss2
	0.002460274

	Fatty acid degradation
	Acaa1b/Eci1/Eci3
	0.003081135

	Glycerolipid metabolism
	Agpat2/Agpat1
	0.048975883



Table S4  Analysis of immune and lipid metabolism-related KEGG pathways and enriched genes in the liver under GMF versus HMF conditions.
	Description
	Gene ID
	P-value

	PPAR signaling pathway
	Ppard/Hmgcs1/Acsl5/Acsl3/Plin4/Acsl4/Gk/Fabp5/Dbi/Slc27a2/Scd1/Hmgcs2/Cyp4a31/Slc27a1/Acox1/Pck1
	0.00053811

	Antigen processing and presentation
	H2-Q10/Hspa8/Tap1/Rfxank/Creb1/Pdia3/Calr/Rfxap/Rfx5/Hspa1l/Hspa5/Hspa1b/H2-Q6
	0.008960743

	Inflammatory mediator regulation of TRP channels
	Cyp2j9/Cyp2c70/Cyp2c37/Cyp2c40/Pik3r1/Cyp2c55/Cyp2j6/Cyp4a31/Adcy6/Prkca/Cyp2c29/Cyp2j8/Cyp2c69/Pik3cd/Klk1b4/Adcy5
	0.023969091

	Primary immunodeficiency
	Tap1/Rfxank/Rfxap/Rfx5/Jak3/Orai1
	0.04149463

	TNF signaling pathway
	Ifi47/Nfkbia/Creb1/Pik3r1/Mlkl/Atf6b/Junb/Cxcl1/Fos/Tab1/Bcl3/Pik3cd/Tnfrsf1a/Socs3
	0.043477643

	[bookmark: _Hlk216728262]Steroid biosynthesis
	Lss/Dhcr7/Cyp51/Hsd17b7/Fdft1/Sqle/Msmo1/Nsdhl/Tm7sf2/Dhcr24/Sc5d
	2.27829E-08

	[bookmark: _Hlk216728284]Linoleic acid metabolism
	Pla2g12a/Cyp2j9/Cyp2c70/Cyp2c37/Cyp3a59/Cyp2c40/Cyp2e1/Cyp2c55/Cyp2j6/Cyp1a2/Cyp3a11/Cyp2c29/Cyp2j8/Plaat3/Cyp2c69
	4.85143E-06

	Steroid hormone biosynthesis
	Hsd17b7/Hsd17b2/Cyp2c70/Hsd17b12/Cyp2c37/Cyp3a59/Cyp2c40/Cyp2e1/Cyp2c55/Ugt2b36/Ugt2b5/Cyp1a2/Cyp2d40/Cyp3a11/Comt/Cyp2c29/Cyp2b10/Ugt1a5/Cyp2c69
	6.74579E-05

	Glycerophospholipid metabolism
	Pla2g12a/Gpat4/Pnpla7/Gpam/Mboat1/Lpgat1/Chka/Pld1/Samd8/Dgkh/Agpat5/Pla2g15/Lpin3/Plpp5/Plaat3/Etnppl/Dgke/Pld4
	0.000276638

	Arachidonic acid metabolism
	Pla2g12a/Cyp2j9/Cyp2c70/Cyp2c37/Cyp2c40/Cyp2e1/Cyp2c55/Cyp2j6/Cyp4a31/Cyp2c29/Cyp2b10/Ptges/Cyp2j8/Ptgds/Plaat3/Cyp2c69
	0.00053811

	Glycerolipid metabolism
	Gpat4/Aldh1b1/Gpam/Gk/Lipg/Mboat1/Pnpla3/Dgkh/Agpat5/Lpin3/Plpp5/Dgke
	0.001548243

	Fatty acid biosynthesis
	Fasn/Acacb/Acsl5/Acsl3/Acaca/Acsl4
	0.001633821

	Fatty acid degradation
	Acsl5/Acat2/Acsl3/Adh7/Aldh1b1/Eci2/Acsl4/Cyp4a31/Acox1
	0.011016804

	Biosynthesis of unsaturated fatty acids
	Elovl6/Hsd17b12/Scd1/Acox1/Elovl5/Elovl3
	0.032323095



Table S5  Analysis of immune and lipid metabolism-related KEGG pathways and enriched proteins in the liver under GMF versus HMF conditions.
	Description
	Gene ID
	P-value

	Viral carcinogenesis
	Pkm/Actn4/Snw1/Psmc1/H4c1/Stat5b/Usp7/Mapk3/Dlg1/Casp8
	0.015385827

	Lysosome
	Npc2/Ap3d1/Arsb/Ctsl/Gaa/Hexb/Sumf1
	0.018508195

	Epstein-Barr virus infection
	Snw1/Psmc1/Psmd14/Psmd7/Usp7/Psmd4/Icam1/Casp8/Map2k6
	0.037790337

	Hepatitis C
	Ppp2r1a/Mapk3/Raf1/Ppp2r2a/Psme3/Casp8/Rsad2
	0.04848847

	Glucagon signaling pathway
	Pkm/Cpt1a/Calm1/Pfkm/Gys2/Prkaa2/Phkg2/Slc2a1
	0.001050813

	Cholesterol metabolism
	Apoa4/Npc2/Lrpap1/Abca1/Lcat
	0.002996631

	Glycerophospholipid metabolism
	Selenoi/Ptdss1/Lypla2/Pla2g12b/Lcat/Etnk2/Gpcpd1
	0.003876546

	Insulin signaling pathway
	Fasn/Calm1/Mapk3/Raf1/Ptprf/Gys2/Prkaa2/Phkg2
	0.006670039

	Fatty acid metabolism
	Fasn/Cpt1a/Echs1/Hsd17b8
	0.034315732



Table S6  Genes significantly up-regulated in both transcriptome and LD proteome.
	Gene Symbol
	Transcriptome P-value
	LD Proteome P-value

	ALDH3B2
	0.001406829
	0.00666997

	TFRC
	1.01E-10
	0.00736745

	ACLY
	2.11E-30
	0.004354306

	CMPK2
	1.12E-05
	0.025615463

	ECHDC1
	1.31E-20
	0.025549265

	FASN
	1.46E-52
	0.010211959

	FDFT1
	1.68E-30
	0.012142751

	HMGCS1
	8.81E-47
	0.027652611

	IFIH1
	4.37E-20
	0.039813213

	IFIT3
	2.53E-12
	0.047259686

	MOCOS
	7.86E-12
	0.048799455

	MVD
	2.38E-13
	0.040895865

	NEK6
	1.47E-22
	0.022674641

	PMVK
	1.50E-58
	0.04626797

	PRPSAP2
	1.48E-06
	0.026804085

	RSAD2
	1.09E-05
	0.0147218

	THRSP
	2.59E-28
	0.007099404



