SUPPLEMENTAL MATERIAL 
Detailed methods
Real-time PCR
Total RNA was isolated from approx. 50 mg tissue using the TRI REAGENT™ and further purified by LiCl precipitation. Two μg RNA were transcribed into cDNA using the iScript™ cDNA-synthesis kit. Real-time PCR was performed in the LightCycler®480 (Roche) with the corresponding PCR-reagents (SYBR® Green I Master), using specific primers (Supplemental Table 4). 18S rRNA was used as reference. Relative mRNA levels were quantified using linear regression on the Log(fluorescence) with the LinReg software [1]. For better visualization, the 18S-corrected values were divided by the corresponding mean of LF/LP-group (=100%). The raw data of each gene are shown in Supplemental Table 5. 

Plasma analysis
Two days before sacrifice, mice were fasted for 4 hours, and fasting glucose concentrations were measured in a whole-blood sample from the saphenous vein with the Ascencia Contour® glucose meter (Bayer, Leverkusen, Germany) [2]. At sacrifice, blood glucose was measured in caval-vein blood. The remaining blood was collected in heparin-coated tubes. Plasma was snap-frozen in liquid nitrogen and stored in aliquots at -80°C until use. Plasma triglycerides, non-esterified fatty acids, total cholesterol, and phospholipids were determined using commercially available kits (Supplemental Table 1). Plasma glucagon, insulin and leptin were determined with the MENDO-75K mouse endocrine multiplex kit. Fluorescence signals were measured with a Luminex-100™ system (Luminex, Austin, TX, USA).

Determination of plasma FGF21
Circulating FGF21 levels were determined using an in-house developed sandwich enzyme-linked immunosorbent assay specific for murine FGF21 [3]. Briefly, microtiter plates were coated with goat anti-mouse FGF21 antibody. Samples and recombinant mouse FGF21 standards were diluted in phosphate-buffered saline containing 1.0% casein and 0.05% Tween-20. Captured antigen was detected with biotinylated goat anti-mouse FGF21 antibody, streptavidin-horseradish peroxidase as a secondary detection reagent and tetramethyl-benzidine as chromogenic substrate. The lower limit of detection of the assay was 0.02 ng/mL.

Plasma amino acid analysis
For the determination of plasma amino acids, 50μL of plasma was added to 4 mg sulfosalicylic acid, vortexed, snap-frozen in liquid nitrogen and stored at -80°C until use. Plasma amino acid concentrations were measured using a fully automated HPLC system [4]. 

Liver lipid analysis
Hepatic triglyceride, total cholesterol and free fatty-acid content were analyzed as described [5]. Briefly, ~50 mg of frozen liver tissue was homogenized with an Ultraturrax and sonicated for 30 sec in 1.0 mL SET buffer (sucrose 250 mM, EDTA 2 mM and Tris-HCl 10 mM, pH 7.4). Complete cell destruction was achieved by one freeze-thaw cycle and two 15-sec cycles of sonication (amplitude: 10 μm). Liver lipids were analyzed using the same kit as described for plasma analysis. Protein content was measured with the bicinchoninic acid (BCA) method.

Western blotting
Approximately 20 mg of liver was homogenized in 1 mL lysis buffer (10 mM Tris-HCl, 100mM NaCl, 1 mM EDTA, 1 mM EGTA and 1 mM NaF, 20 mM Na4P2O7, 2 mM activated Na3VO4, 17.5 mM β-glycerophosphate, 1% sodium deoxycholate, 1% Triton X-100, 0.1% SDS, and 10% glycerol, pH 7.4), containing Complete™ protease inhibitors cocktail (Roche), and incubated on ice for 30 min. Insoluble material was removed by centrifugation at 10,000 × g for 10 min at 4°C. The supernatant was transferred to a fresh tube. The procedure was repeated twice to obtain a clear supernatant. Protein concentration was determined with a BCA assay. Proteins were resolved by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and transferred to a nitrocellulose membrane. Equal loading was checked with Ponceau S-staining. Non-specific binding was blocked with 5% non-fat milk or 5% bovine serum albumin in Tris-buffered saline (3 mM KCl, 130 mM NaCl, 25 mM TrisHCl, pH=7.4) with 0.05% Tween-20. Blots were first incubated overnight at 4°C with PCK1 or NFκB antibodies in the same buffer, then for 1 hour with secondary antibody and visualized with chemiluminescence using the Supersignal West kit. For details on the antisera, see Supplemental Table 2.
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SUPPLEMENTAL FIGURES
Supplemental Figure 1: Periodic Acid Schiff staining of liver sections. Livers of male APOE2ki mice show a redistribution of stored glycogen when fed a HF diet. In mice fed a LF diet, a portocentral gradient of glycogen accumulation is observed with the highest glycogen concentrations in the periportal region (top panels). In mice on a HF/LP diet (lower left panel) glycogen accumulation was concentrated in the pericentral region. Mice fed a HF/HP diet showed loss of zonation for glycogen storage (lower right panel).

Supplemental Figure 2: Panel A: HE (top row) and ITGAM stainings with inflammatory clusters. Examples with inflammatory clusters (HE) and a score 3 (ITGAM) from all 4 diets are shown. Quantitative analysis of all livers showed no difference between diets (Figure 6A). Panel B: MPO-positive cells colocalize with inflammatory clusters. Serial sections stained for the presence of MPO (left) and with H&E (right). Note that most, but not all inflammatory clusters contain MPO-positive cells.

Supplemental Figure 3: Frequency distribution of MPO- and LY6G-positive cells and cell clusters (scores 0 or 1) of male and female APOE2ki mice fed diets differing in protein and fat contents for 3 weeks. Panels A and B show prevalence of MPO and Ly6G in liver sections of the 4 dietary groups, while panel C shows summed data. Note that the median score co-localizes with the X-axis.

Supplemental Figure 4: Correlation of dietary carbohydrate content with hepatic triglycerides in ApoE2ki mice. ApoE2ki mice were fed one of 6 diets for 3 weeks with carbohydrate contents ranging from 0 to 81en%. In addition to the 4 diets described in this manuscript (LF/LP, LF/HP, HF/LP and HF/HP), we included data from two LP diets in which 15 en% of the carbohydrates was replaced by triheptanoin, and a carbohydrate-free, 58en% protein  diet (in preparation). Dietary CHO content did not correlate with hepatic triglyceride concentration (panel A; male R2=0.06 (P=n.s.); female R2=0.36 (P=n.s.)), but dietary protein did (panel B; female R2=0.90 (P=0.001); male R2=0.60 (P=0.041). Closed squares represent male, and open squares female APOE2ki mice. 
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SUPPLEMENTAL TABLES
Supplemental Table 1: Manufacturer and product information
	
	Product
	Manufacturer

	Anesthesia
	Dormicum®
	Roche, Almere, The Netherlands

	
	Hypnorm®
	VetaPharma, Leeds, UK

	Diets
	LF/LP; LF/HP; HF/LP; HF/HP
	Research Diets Inc., New Brunswick, NJ, USA

	Immunohistochemistry
	Avidin D / Biotin D
	Vector Laboratories, Burlingame, CA, USA

	
	CD68 (HM1070)
	Hycult Biotechnology, Uden, The Netherlands

	
	ITGAM (MAB1124)
	R&D Systems, McKinley, MN, USA

	
	MPO (A0398)
	DAKO, Glostrup, Denmark

	
	LY6G (551459)
	BD Biosciences, Franklin Lakes, NJ, USA

	
	SIGMAFAST™ (DAB)
	Sigma-Aldrich, St. Louis, MO, USA

	
	Goat-α-Rabbit (biotinylated) (BA1000)
	Vector Laboratories, Burlingame, CA,USA

	
	Rabbit-α-Rat (biotinylated) (ED0468)
	DAKO, Glostrup, Denmark 

	Kits for plasma/liver parameters
	TrigGB
	Roche Diagnostics, Almere, The Netherlands

	
	NEFA-HR
	WAKO Chemicals, Neuss, Germany

	
	Phospholipid B
	WAKO Chemicals, Neuss, Germany

	
	Cholesterol
	bioMérieux, Marcy I’Etoile, France

	
	β-hydroxy butyrate
	DiaSys, Holzheim, Germany

	
	Glucose (glucose oxidase method) 
	DiaSys, Holzheim, Germany

	
	Amyloglucosidase (A1602)
	Sigma-Aldrich, St. Louis, MO, USA 

	
	MENDO-75K
	Millipore, Billerica, MA, USA

	Western Blotting
	Complete™ protease blocker
	Roche, Almere, The Netherlands

	
	BCA-assay 
	Thermo Scientific, Rockford, IL, USA 

	
	Nitrocellulose membrane 
	Bio-Rad Laboratories, Veenendaal, The Netherlands 

	
	Non-fat dry milk
	Campina, The Netherlands

	
	Supersignal west
	Thermo Scientific, Rockford, IL, USA 

	RT-qPCR
	TRI REAGENT™
	Sigma-Aldrich, St. Louis, MO, USA

	
	iScript™
	Bio-Rad Laboratories, Veenendaal, The Netherlands

	
	SYBR® Green I Master
	Roche, Almere, The Netherlands

	
	Primers
	Sigma-Aldrich, St. Louis, MO, USA



Supplemental Table 2: Details of antibodies used in Western blot analyses
	primary Antibody
	Manufacturer
	Product nr
	Dilution
	Dilution of 2nd antibody
	% SDS-PAGE
	protein loading [ug]
	Blocking

	NF-kB (p65) 
	Cell Signaling Technology, Inc., Danvers (MA), USA
	3034
	 1:500
	 1:2500
	7.5%
	50
	5% milk/TBS-T

	
p-NF-kB p65 [Ser536]
	Cell Signaling Technology, Inc., Danvers (MA), USA
	3031S
	 1:500
	 1:2500
	7.5%
	50
	5% milk/TBS-T

	PCK1
	
gift from Dr. Bruno Christ, First Department of Medicine, Martin Luther University of Halle–Wittenberg,Halle/Saale, Germany 
	
	1:1000
	1:10 000
	10-12%
	20
	5% milk/TBS-T 

	
goat anti-rabbit HRP
	
Vector Laboratories, Burlingame, CA,USA 
	
PI-1000
	variable,
see dilution of 2nd antibody
	
	
	
	




Supplemental Table 3: Composition of the LF/LP, LF/HP, HF/LP, and HF/HP diets. 
	 
	LF/LP
	LF/HP
	HF/LP
	HF/HP

	per 100g
	
	
	
	

	Protein
	10
	33
	12
	40

	Fat 
	4
	4
	21
	21

	Carbohydrate 
	77
	54
	55
	27

	MJ/kg
	15.9
	15.9
	19.3
	19.3

	%energy
	
	
	
	

	Protein
	11
	35
	11
	35

	Fat 
	8
	8
	42
	42

	Carbohydrate 
	81
	57
	48
	24

	
	
	
	
	

	g/kg
	
	
	
	

	Casein, 80 Mesh
	100
	325
	122
	394

	L-Cysteine
	1.8
	4.8
	1.8
	5.8

	Sucrose
	252
	176
	173
	87

	Maltodextrin 10
	71
	33
	115
	115

	Corn starch
	437
	323
	249
	59

	Olive oil*
	35
	35
	213
	213

	Cellulose
	48
	48
	58
	58

	Mineral mix
	12
	12
	12
	12

	Vitamin mix
	12
	12
	12
	12

	CaHPO4
	15
	15
	15
	15

	CaCO3
	6
	6
	6
	6

	K-citrate
	18
	18
	18
	18

	Choline-(tartrate)2
	2
	2
	2
	2

	Cholesterol
	2
	2
	2
	2


LF/LP: low-fat/low-protein; LF/HP: low-fat/high-protein; HF/LP: high-fat/low-protein; HF/HP: high-fat/high-protein
*Fatty acid composition of dietary olive oil [%wt]: C16:0, 12%; C16:1, 1%; C18:0, 3%; C18:1, 73%; C18:2, 10%; C18:3, 1%

Supplemental Table 4: qPCR primer sequences

	gene
	Abbr.
	group
	NCBI accession nr.
	Forward primer 5’-3’ (F)
Reverse primer 5’-3’ (R)
	amplicon size

	Peroxisome proliferator-activated receptors γ
	Pparg
	lipogenesis 
	NM_001127330.1
	F: CACAATGCCATCAGGTTTGG
R: GCTCGCAGATCAGCAGACTCT
	110

	Sterol regulatory element binding transcription factor 1 
	Srebf1, Srebp1c
	lipogenesis 
	NM_011480.3 
	F: CCTGGTGGTGGGCACTGAAGC
R: GCGTCTGAGGGTGGAGGGGT
	249

	MLX interacting protein-like
	Mlxipl, Chrebp
	lipogenesis 
	NM_021455.3
	F: ACTCAGGGAATACACGCCTACAG
R: TCTTGGTCTTAGGGTCTTCAGGAA
	108

	AcetylCoenzyme A-carboxylase α 
	Acc1, Acaca
	lipogenesis 
	NM_133360.2 
	F: AGGCAGCTGAGGAAGTTGGCT
R: CGCTGCACAGAGCAGTCACG
	250

	Fatty acid synthase
	Fasn
	lipogenesis 
	NM_007988.3
	F: GATATTGTCGCTCTGAGGCTGTTG
R: GGAATGTTACACCTTGCTCCTTGC
	129

	Stearoyl-CoA desaturase 1
	Scd1
	lipogenesis
	NM_009127.4
	F: GGCCTGTACGGGATCATACTG
R: GGTCATGTAGTAGAAAATCCCGAAGA
	75

	Apolipoprotein B
	Apob
	VLDL 
synthesis
	NM_009693.2
	F: GCGAGTGGCCCTGAAGGCTG
R: CCGTGGAGCTGGCGTTGGAG
	224

	Microsomal triglyceride transfer protein
	Mttp
	VLDL 
synthesis
	NM_001163457.1
	F: CATTCAGCACCTCCGGACTT
R: GATACTGCTGTCACTTTTGAAATCCA
	166

	Peroxisome proliferator-activated receptors α
	Ppara
	fatty acid oxidation
	NM_001113418.1
	F: GCAGTGCCCTGAACATCGA
R: TCGCCGAAAGAAGCCCTTA
	101

	peroxisome proliferative activated receptor gamma coactivator 1 α
	Ppargc1aPgc1a
	fatty acid oxidation
	NM_008904.2
	F: GCACGAGAAGCGGGAGTCT
R: TCACACGGCGCTCTTCAAT
	77

	Acyl-Coenzyme A oxidase 1
	Acox
	fatty acid oxidation
	NM_015729.2
	F: TGTGACCCTTGGCTCTGTTCT
R: TGTAGTAAGATTCGTGGACCTCTG
	113

	Carnitine palmitoyl transferase alpha (liver isoform)
	Cpt1a
	Fatty acid oxidation
	NM_013495.2
	F: ACCCCACAACAACGGCAGA
G: GCCAGCGCCCGTCAT
	95

	Sterol regulatory element binding transcription factor 2 
	Srebf2,
Srebp2
	cholesterol
	NM_011480.3 
	F: GTGCGCTCTCGTTTTACTGAAGT
R: GTATAGAAGACGGCCTTCACCAA
	86

	3-Hydroxy-3-methylglutaryl-Coenzyme A reductase
	Hmgcr
	cholesterol
	NM_008255.2
	F: TGACCTTTCTAGAGCGAGTGCAT
R: CACGAGCTATATTTTCCCTTACTTCA
	83

	Cytochrome P450 7A1
	Cyp7a1
	Bile acid metabolism
	NM_007824.2
	F: GAGCCCTGAAGCAATGAAAG
R: GCTGTCCGGATATTCAAGGA
	189

	Cluster of Differentiation 36
	Cd36
	scavenger receptor / fatty acid transporter
	NM_001159558.1
	F: GCCAAGCTATTGCGACATGA
R: AAAAGAATCTCAATGTCCGAGACTTT
	86

	Glucose-6-phosphatase, catalytic subunit
	G6pase, G6pc
	gluconeogenesis
	NM_008061.3
	F: TCTTAAAGAGACTGTGGGCATCAA
R: AATACGGGCGTTGTCCAAAC
	101

	Phosphoenolpyruvate carboxykinase 1
	Pck1, Pepck
	gluconeogenesis
	NM_011044.2
	F: TGTGTGGGCGATGACATTG
R: TGAGGTGCCAGGAGCAACTC
	102

	3-Hydroxy-3-methylglutaryl-Coenzyme A synthase 2
	Hmgcs2
	ketogenesis
	NM_008256.4
	F: ACCACCAACGCCTGTTATGG
R: GGCGTTACCACTCGGGTAGA
	132

	Fibroblast growth factor 21
	Fgf21
	cell stress
	NM_020013.3
	F: GGTCATTCAAATCCTGGGTG
R: CTGGTTTGGGGAGTCCTTCT
	196

	Argininosuccinate synthetase 1
	Ass1
	urea cycle
	NM_007494.3
	F: GGGACCTGTACCTATAATCCAA
R: CAGCCACACGAGGATGCA
	100

	Integrin αM
	Itgam, Mac-1, Cd11b
	inflammation
	NM_001082960.1; NM_008401.2
	F: CTTTCAGAAGATGAAGGAGTTTGTCT
R: TGTGATCTTGGGCTAGGGTTTC
	148

	Cluster of Differentiation 68
	Cd68
	inflammation
	NM_009853.1
	F: TGACCTGCTCTCTCTAAGGCTACA
R: TCACGGTTGCAAGAGAAACATG 
	81

	Tumor necrosis factor α
	Tnf
	inflammation
	NM_013696.2
	F: CATCTTCTCAAAATTCGAGTGACAA
R: TGGGAGTAGACAAGGTACAACCC
	175

	Chemokine (C-C motif) ligand 2 
	Ccl2, Mcp-1
	inflammation
	NM_011333.3
	F: GCTGGAGAGCTACAAGAGGATCA
R: ACAGACCTCTCTCTTGAGCTTGGT
	85

	Toll-like receptor 4
	Tlr4
	inflammation
	NM_021297.2
	F: CCTACCAATGCATGGATCAGAA
R: AATTGTTTCAATTTCACACCTGGAT
	170

	growth arrest and DNA damage-inducible protein
	Gadd34,
Myd116
	ER-stress
	NM_008654
	F: GGCGGCTCAGATTGTTCAAA
R: AAGGAAATGGACTGTGACTTTCTCA
	104

	Asparagine synthetase
	Asns
	ER-stress
	NM_012055.3
	F: GGAGGCCCAAGTTCAGTATCC
R: TCATGATGCTCGCTTCCAATAT
	111

	C/EBP homologous protein
	Chop,
Ddit3
	ER-stress
	NM_007837.3
	F: GAACCTGAGGAGAGAGTGTTCC
R: AGGGACTCAGCTGCCATGAC
	101

	18S ribosomal RNA
	18S 
	reference 
gene
	NR_003278.1
	F: AGTTAGCATGCCAGAGTCTCG
R: TGCATGGCCGTTCTTAGTTG
	76



Supplemental Table 5: mRNA abundance in the liver of APOE2ki mice fed a LF/LP diet for 3 weeks. The values were determined with the LinReg program (40) and normalized for 18S rRNA abundance. This abundance is reported as value 1.0 in the respective Figures and Tables.

	
	gene
	1.0 = 

	Lipogenesis (Table 3)

	
	Pparg
	           0.000991

	
	Srebf1
	0.018532

	
	Chrebp
	0.022772

	
	Acaca
	0.029158

	
	Fasn
	0.086647

	
	Scd1
	1.188532

	
	
	

	Lipid oxidation (Table 3)

	
	Ppara
	0.005115

	
	Ppargc1a
	0.000263

	
	Acox
	0.110577

	
	Cpt1
	0.010969

	
	Hmgcs2
	0.144237

	
	Cd36
	0.005433

	
	
	

	
	
	

	
	
	

	
	gene
	1.0 =

	Gluconeogenesis (Figure 4)

	
	G6pase
	0.029272

	
	Pck1
	0.059098

	
	
	

	
	
	

	Cholesterol (Table 3)

	
	Srebf2
	0.001016

	
	Cyp7a1
	0.027767

	
	Hmgcr
	0.001329

	
	Apob
	0.234665

	
	Mttp
	0.024082

	
	
	

	Inflammation (Figure 6C)

	
	Itgam
	0.000108

	
	Cd68
	0.001331

	
	Tnf
	0.000049

	
	Mcp1
	0.000381

	
	Tlr4
	0.000128

	
	
	

	ER-stress (Figure 6D)

	
	Chop
	0.000483

	
	Asns
	0.000103

	
	Ppp1r15a
	0.000942

	
	Fgf21
	0.000520

	
	
	

	
	
	




Supplemental Tables 6A-G: P-values of the three-way ANOVAs
P-values of the three-way ANOVAs (HP, HF and sex) and interactions (HP*HF, HP*sex, HF*sex and HF*HP*sex) for Tables 1-3 and Figures 1, 2, 4 and 6. HP: effect of dietary protein; HF: effect of dietary fat; n.s. not significant.

Supplemental Table 6A. P-values of three-way ANOVA for Table 1.
	
	HP
	HF
	sex
	HP*HF
	HP*sex
	HF*sex
	HP*HF*sex

	Body weight (g)
	n.s.
	n.s.
	<0.001
	n.s.
	0.081
	n.s.
	n.s.

	Energy intake (kJ/d)
	0.002
	0.001
	n.s.
	0.002
	n.s.
	n.s.
	n.s.

	Δ Body weight (g) 
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.

	Liver weight (g)
	n.s.
	0.050
	<0.001
	n.s.
	0.031
	n.s.
	n.s.

	Fat pad weight (g)
	0.020
	<0.001
	<0.001
	n.s.
	0.051
	n.s.
	n.s.



Supplemental Table 6B: P-values of three-way ANOVA in Figure 1
	
	HP
	HF
	sex
	HP*HF
	HP*sex
	HF*sex
	HP*HF*sex

	TG
	<0.001
	0.013
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	NEFA
	<0.001
	n.s.
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	TC
	<0.001
	0.017
	<0.001
	0.088
	0.069
	n.s.
	n.s.

	PL
	<0.001
	n.s.
	<0.001
	n.s.
	0.030
	n.s.
	n.s.



Supplemental Table 6C: P-values of three-way ANOVA in Figure 2
	
	HP
	HF
	sex
	HP*HF
	HP*sex
	HF*sex
	HP*HF*sex

	TG
	<0.001
	<0.001
	<0.001
	0.055
	n.s.
	0.006
	n.s.

	NEFA
	0.081
	0.003
	n.s.
	0.006
	n.s.
	0.004
	n.s.

	TC
	<0.001
	0.030
	0.013
	0.009
	n.s.
	n.s.
	n.s.

	PL
	0.001
	0.001
	0.082
	0.006
	n.s.
	n.s.
	n.s.

	BHB
	n.s.
	n.s.
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.





Supplemental Table 6D: P-values of three-way ANOVA for Table 2
	Lipogenesis
	HP
	HF
	sex
	HP*HF
	HP*sex
	HF*sex
	HP*HF*sex

	Pparg
	0.004
	0.014
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Srebf1
	n.s.
	n.s.
	<0.001
	n.s.
	0.071
	0.019
	0.047

	Mlxipl (Chrebp)
	n.s.
	n.s.
	0.006
	n.s.
	n.s.
	0.051
	0.003

	Acaca
	0.003
	0.014
	0.001
	n.s.
	n.s.
	n.s.
	0.016

	Fasn
	0.014
	<0.001
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Scd1
	n.s.
	<0.001
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Fatty-acid oxidation
	
	
	
	
	
	
	

	Ppara
	n.s.
	n.s.
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Ppargc1a
	0.037
	n.s.
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Acox
	0.008
	0.023
	n.s.
	0.064
	n.s.
	0.044
	n.s.

	Cpt1
	n.s.
	n.s.
	0.068
	n.s.
	n.s.
	n.s.
	n.s.

	Hmgcs2
	n.s.
	n.s.
	<0.001
	n.s.
	n.s.
	0.027
	0.091

	Cd36
	0.056
	0.001
	<0.001
	n.s.
	n.s.
	n.s.
	0.064

	Cholesterol metabolism
	
	
	
	
	
	
	

	Srebf2
	n.s.
	0.085
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Cyp7a1
	n.s.
	0.028
	n.s.
	n.s.
	n.s.
	0.028
	n.s.

	Hmcgr
	0.088
	0.009
	<0.001
	0.038
	n.s.
	n.s.
	n.s.

	Apob
	n.s.
	n.s.
	0.003
	n.s.
	n.s.
	n.s.
	n.s.

	Mttp
	n.s.
	0.016
	n.s.
	0.031
	0.047
	n.s.
	n.s.






Supplemental Table 6E: P-values of three-way ANOVA for Table 3
	
	HP
	HF
	sex
	HP*HF
	HP*sex
	HF*sex
	HP*HF*sex

	fasting Glc (mmol/L)
	n.s.
	0.057
	n.s.
	n.s.
	n.s.
	0.046
	n.s.

	fed Glc (mmol/L)
	n.s.
	0.004
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.

	Insulin (pmol/L)
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.

	Leptin (pmol/L)
	0.056
	n.s.
	n.s.
	n.s.
	0.031
	n.s.
	n.s.

	Glucagon (pmol/L)
	0.059
	n.s.
	0.098
	n.s.
	n.s.
	n.s.
	n.s.

	FGF21 (ng/mL)
	0.002
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.



Supplemental Table 6F: P-values of three-way ANOVA in Figure 4
	
	HP
	HF
	sex
	HP*HF
	HP*sex
	HF*sex
	HP*HF*sex

	[bookmark: _GoBack]G6pase
	n.s.
	n.s.
	0.025
	n.s.
	n.s.
	0.006
	0.001

	Pck1
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	0.081

	Glycogen
	0.002
	0.001
	0.024
	n.s.
	n.s.
	n.s.
	n.s.



Supplemental Table 6G: P-values of three-way ANOVA in Figure 6
	
	HP
	HF
	sex
	HP*HF
	HP*sex
	HF*sex
	HP*HF*sex

	(total) NFκB (p65)
	0.046
	n.s.
	<0.001
	n.s.
	0.071
	n.s.
	0.097

	P- NFκB 
(P-p65)
	0.017
	n.s.
	0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Itgam
	0.004
	0.084
	<0.001
	0.079
	n.s.
	0.016
	n.s.

	Cd68
	0.079
	n.s.
	<0.001
	n.s.
	n.s.
	n.s.
	n.s.

	Tnf
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.

	Mcp1
	0.015
	n.s.
	0.002
	n.s.
	n.s.
	n.s.
	0.013

	Tlr4
	n.s.
	n.s.
	<0.001
	n.s.
	0.040
	n.s.
	n.s.

	
	
	
	
	
	
	
	

	Chop
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.

	Ppp1r15a
	n.s.
	n.s.
	n.s.
	n.s.
	n.s.
	n.s
	n.s.

	Asns
	n.s.
	n.s.
	0.058
	n.s.
	n.s.
	n.s
	n.s.

	Fgf21
	0.013
	n.s.
	n.s.
	n.s.
	n.s.
	0.087
	n.s.





Supplemental Table 7: The effect of the APOE2ki genotype on the response to diets differing in protein and fat content. The numbers represent the APOE2ki-to-wild-type ratios of the indicated parameters. Different colors indicate different levels of significance between APOE2ki and wild-type mice fed the respective diets: red: P<0.01; orange: P<0.05; yellow: P<0.1. The wild-type data are taken from our earlier studies (15; 27). 
	
	MALE
	
	FEMALE

	
	LF/LP
	LF/HP
	HF/LP
	HF/HP
	
	LF/LP
	LF/HP
	HF/LP
	HF/HP

	BIOMETRIC
	
	
	
	
	
	
	
	
	

	energy intake
	1.01
	1.11
	1.16
	1.15
	
	1.07
	1.10
	1.19
	1.07

	% weight loss
	0.79
	-0.41
	0.71
	-4.08
	
	1.53
	2.73
	2.15
	3.28

	fat pad
	0.88
	0.86
	0.85
	0.93
	
	0.79
	0.93
	1.00
	1.19

	liver weight
	1.04
	1.08
	0.99
	1.06
	
	1.10
	1.01
	0.95
	1.09

	
	
	 
	
	 
	
	 
	
	
	 

	LIVER
	
	
	
	
	
	
	
	
	

	TG
	0.85
	0.77
	0.52
	0.71
	
	0.71
	0.76
	0.66
	0.75

	NEFA
	0.88
	0.87
	0.60
	0.81
	
	1.02
	0.81
	0.78
	0.82

	TC
	0.76
	0.78
	0.65
	0.98
	
	0.89
	0.74
	0.73
	1.01

	PL
	0.85
	0.90
	0.68
	1.04
	
	1.04
	0.75
	0.86
	1.02

	glycogen
	1.12
	0.68
	0.82
	0.69
	
	0.73
	0.66
	0.75
	0.79

	
	
	
	
	
	
	
	
	
	

	PLASMA
	
	
	
	
	
	
	
	
	

	glucose (fasted)
	0.96
	0.98
	0.73
	0.73
	
	0.71
	0.80
	0.88
	0.78

	glucose (fed)
	0.83
	0.76
	0.87
	0.79
	
	0.72
	0.62
	0.84
	0.75

	NEFA
	1.04
	0.90
	1.58
	2.10
	
	0.97
	1.14
	1.73
	0.89

	TC
	9.52
	3.87
	7.43
	6.20
	
	11.43
	9.64
	9.75
	9.24

	TG
	2.37
	2.43
	5.90
	10.95
	
	2.26
	5.13
	5.51
	7.69

	BHB
	1.01
	0.79
	1.01
	0.55
	
	1.43
	1.52
	1.19
	0.49

	insulin
	0.61
	1.26
	0.77
	1.36
	
	1.43
	0.98
	1.55
	0.78

	leptin
	1.63
	0.87
	1.00
	1.10
	
	0.83
	1.23
	0.85
	1.10

	glucagon
	0.81
	0.78
	1.10
	1.33
	
	0.86
	1.18
	0.95
	1.14

	FGF21
	1.7
	1.3
	1.5
	1.2
	
	0.9
	2.0
	0.7
	2.5

	
	
	
	
	
	
	
	
	
	

	LIPOGENESIS
	
	
	
	
	
	
	
	
	

	Pparg 
	1.47
	1.65
	0.84
	1.33
	
	3.26
	3.55
	3.43
	2.79

	Srebp1
	1.01
	0.74
	0.63
	0.93
	
	0.67
	1.02
	1.70
	1.44

	Acaca
	1.65
	1.14
	0.98
	1.28
	
	1.14
	1.48
	2.53
	1.72

	Fasn
	1.96
	1.82
	1.84
	1.50
	
	2.09
	3.35
	7.85
	5.00

	Scd1
	1.32
	1.50
	1.06
	1.26
	
	1.39
	1.83
	2.75
	2.34

	
	
	
	
	
	
	 
	 
	 
	 

	CHOLESTEROL
	
	
	
	
	
	
	
	
	

	Srebp2
	1.81
	2.47
	1.27
	1.55
	
	2.21
	2.29
	2.54
	2.64

	Hmgcr
	1.30
	3.64
	1.03
	1.58
	
	2.73
	3.50
	5.13
	3.33

	Cyp7a1
	1.75
	2.73
	2.49
	1.22
	
	0.72
	0.99
	1.25
	1.15

	Mttp
	1.14
	0.97
	0.85
	0.93
	
	0.71
	1.04
	1.05
	1.07

	ApoB
	0.75
	0.74
	0.71
	0.83
	
	0.60
	0.87
	0.77
	0.74

	
	
	
	
	
	
	
	
	
	

	FATTY ACID OXIDATION
	
	
	
	
	
	
	
	

	Ppargc1a
	2.13
	0.96
	1.46
	0.59
	
	0.92
	0.94
	1.13
	0.92

	Ppara
	1.20
	1.61
	0.98
	1.25
	
	1.31
	1.28
	1.15
	1.17

	Acox
	0.92
	1.23
	0.77
	0.86
	
	0.66
	1.00
	0.80
	0.78

	Pnpla2
	1.00
	0.80
	0.87
	0.86
	
	0.84
	0.79
	0.67
	0.78

	Cd36
	2.02
	1.77
	1.28
	1.58
	
	1.22
	1.80
	1.66
	1.43

	
	
	
	
	
	
	
	
	
	

	KETOGENESIS
	
	
	
	
	
	
	
	
	

	Hmgcs2
	1.32
	1.36
	0.79
	1.08
	
	0.95
	1.57
	1.13
	1.19

	
	
	
	
	
	
	
	
	
	

	INFLAMMATION
	
	
	
	
	
	
	
	
	

	ITGAM score
	2.13
	2.18
	2.94
	2.44
	
	3.85
	10.00
	2.97
	3.67

	NFkB (p65)
	0.94
	1.00
	0.79
	0.95
	
	1.80
	1.23
	1.34
	1.37

	P-NFkB (p65)
	0.77
	0.97
	0.98
	0.99
	
	1.38
	1.11
	1.12
	1.32

	ratio P-NFkB/NFkB
	0.97
	0.94
	0.95
	0.91
	
	0.79
	0.94
	0.67
	0.90

	Tnf
	0.48
	0.71
	6.74
	1.34
	
	0.83
	1.18
	0.48
	1.28

	Itgam
	1.69
	1.68
	1.83
	2.22
	
	2.58
	1.91
	1.90
	2.18

	Cd68
	0.89
	1.57
	4.48
	2.02
	
	6.26
	4.47
	5.01
	6.03

	Mcp1
	2.74
	2.63
	2.41
	5.59
	
	12.57
	16.28
	10.31
	13.02

	Tlr4
	1.08
	1.34
	1.43
	1.19
	
	2.08
	1.54
	2.08
	2.30

	
	
	
	
	
	
	
	
	
	

	ER-STRESS
	
	
	
	
	
	
	
	
	

	Asns
	0.89
	1.44
	1.91
	2.86
	
	0.65
	1.16
	1.03
	1.28

	Chop
	0.85
	1.05
	0.54
	1.10
	
	1.64
	1.99
	1.55
	1.67

	Ppp1r15a
	1.33
	1.02
	1.02
	1.07
	
	0.80
	0.86
	0.99
	0.79

	Fgf21
	1.24
	7.30
	2.46
	1.99
	
	3.10
	7.30
	5.49
	4.65

	
	
	
	
	
	
	
	
	
	

	PLASMA AMINO ACIDS
	
	
	
	
	
	
	
	

	Asn
	0.83
	1.03
	0.83
	0.80
	
	0.94
	1.15
	0.95
	1.08

	Ser
	0.29
	0.39
	0.32
	0.31
	
	0.65
	1.12
	1.23
	1.39

	Gln
	0.94
	1.01
	0.97
	0.95
	
	1.01
	1.00
	1.06
	0.90

	His
	0.81
	0.89
	0.83
	0.80
	
	1.02
	1.12
	1.09
	1.01

	Gly
	0.37
	0.34
	0.36
	0.34
	
	1.17
	1.27
	1.14
	1.10

	Thr
	0.97
	0.99
	0.72
	0.81
	
	0.80
	0.83
	0.91
	0.99

	Cit
	0.88
	1.06
	0.89
	0.83
	
	0.85
	1.15
	0.97
	1.02

	Arg
	1.11
	0.98
	0.91
	0.78
	
	1.09
	1.14
	1.05
	0.92

	Ala
	0.82
	0.95
	0.79
	0.82
	
	0.95
	0.89
	0.93
	1.02

	Tyr
	0.72
	0.96
	0.89
	1.06
	
	0.99
	0.99
	0.96
	1.09

	Tau
	1.03
	1.23
	0.76
	0.88
	
	0.77
	1.23
	0.92
	0.94

	Val
	0.88
	1.51
	0.70
	0.91
	
	1.06
	0.95
	0.94
	0.99

	Met
	1.08
	1.18
	0.85
	0.97
	
	1.01
	1.13
	0.95
	1.04

	Ile
	0.69
	0.96
	0.64
	0.71
	
	1.25
	1.03
	0.90
	0.94

	Phe
	0.81
	0.81
	0.69
	0.70
	
	0.97
	1.08
	0.84
	1.00

	Orn
	0.45
	0.38
	0.45
	0.46
	
	0.93
	0.76
	1.31
	0.85

	Leu
	0.75
	1.00
	0.77
	0.81
	
	1.20
	0.96
	1.03
	0.92

	Trp
	0.98
	0.96
	0.83
	0.81
	
	0.86
	0.93
	1.46
	0.84

	Lys
	1.02
	1.01
	0.84
	0.80
	
	1.01
	0.89
	0.82
	0.94

	BCAA
	0.80
	1.37
	0.70
	0.84
	
	1.16
	0.97
	0.93
	0.98

	
	
	
	
	
	
	
	
	
	

	UREA CYCLE
	
	
	
	
	
	
	
	
	

	Ass
	1.06
	0.74
	0.95
	0.72
	
	0.50
	0.49
	0.80
	0.57

	
	
	
	
	
	
	 
	 
	
	 

	GLUCONEOGENESIS
	
	
	
	
	
	
	
	
	

	Pck1
	1.24
	1.82
	0.83
	1.62
	
	1.52
	1.33
	1.76
	1.39

	G6pase
	1.80
	1.41
	0.65
	1.50
	
	0.77
	0.98
	1.55
	0.91

	
	
	
	
	
	
	
	 
	
	




Supplemental Table 8: The effect of sex on the response to diets differing in protein and fat content. The numbers represent the female-to-male ratios of the indicated parameters. Pair-wise comparisons between diets (LF/LP, LF/HP, HF/LP, HF/HP) were analyzed with a Student’s t-test. Different colors indicate different levels of significance between male and female mice fed the respective diets: red: P<0.01; orange: P<0.05; yellow: P<0.1.

	
	LF/LP
	LF/HP
	HF/LP
	HF/HP

	BIOMETRIC
	
	
	
	

	energy intake
	1.0
	0.9
	1.0
	0.9

	% weight loss
	1.9
	-6.8
	0.7
	1.4

	liver weight
	1.2
	1.0
	1.1
	1.0

	
	
	
	
	

	LIVER
	
	
	
	

	TG
	1.6
	2.1
	1.5
	2.1

	NEFA
	1.4
	1.9
	1.6
	1.6

	TC
	1.4
	1.6
	1.6
	1.5

	PL
	1.4
	1.2
	1.5
	1.3

	glycogen
	0.7
	0.9
	0.9
	0.8

	
	
	
	
	

	PLASMA
	
	
	
	

	glucose (fasted)
	0.8
	0.9
	1.1
	0.9

	glucose (fed)
	1.0
	0.8
	1.0
	1.0

	NEFA
	1.2
	1.4
	0.9
	0.7

	TC
	1.1
	1.6
	1.1
	1.2

	TG
	0.6
	0.8
	0.4
	0.5

	BHB
	2.4
	3.0
	1.5
	2.1

	insulin
	1.8
	0.5
	0.7
	0.6

	leptin
	0.7
	1.1
	0.9
	1.1

	glucagon
	1.3
	1.9
	1.0
	1.1

	FGF21
	1.0
	2.0
	0.4
	1.7

	
	
	
	
	

	LIPOGENESIS
	
	
	
	

	Pparg 
	1.8
	1.9
	2.1
	1.9

	Srebp1
	0.7
	1.6
	1.7
	1.3

	Acaca
	1.1
	2.2
	2.5
	1.6

	Fasn
	1.5
	2.5
	2.6
	2.0

	Scd1
	0.7
	1.2
	1.8
	1.1

	
	
	
	
	

	CHOLESTEROL
	
	
	

	Srebp2
	1.5
	1.4
	1.9
	1.5

	Hmgcr
	3.1
	1.3
	4.8
	1.9

	Cyp7a1
	1.1
	0.9
	1.2
	2.3

	Mttp
	0.8
	1.0
	1.5
	1.1

	
	
	
	
	

	FATTY-ACID OXIDATION
	
	
	

	Ppargc1a
	1.1
	1.2
	1.5
	1.9

	Ppara
	1.0
	0.8
	0.9
	0.9

	Acox
	0.6
	0.6
	1.0
	0.8

	Pnpla2
	0.7
	1.0
	1.0
	1.0

	Cd36
	1.5
	2.0
	2.5
	2.0

	
	
	
	
	

	KETOGENESIS
	
	
	
	

	Hmgcs2
	0.9
	1.2
	1.7
	1.2

	
	
	
	
	

	INFLAMMATION
	
	
	
	

	ITGAM score
	1.2
	0.8
	1.4
	1.1

	NFκB (p65)
	1.2
	0.8
	1.1
	1.1

	P-NFκB (p65)
	0.9
	0.8
	0.7
	0.9

	ratio P-NFκB/NFκB
	0.7
	0.9
	0.9
	1.0

	Tnf 
	8.9
	2.5
	1.0
	2.3

	Itgam 
	1.8
	2.7
	1.7
	1.0

	Cd68 
	8.7
	2.6
	2.1
	3.1

	Mcp1 
	1.2
	4.3
	3.5
	1.0

	Tlr4
	3.6
	2.0
	3.1
	2.5

	
	
	
	
	

	ER STRESS
	
	
	
	

	Asns
	0.6
	0.8
	1.1
	0.4

	Chop
	1.0
	1.4
	1.9
	1.0

	Ppp1r15a
	0.8
	1.3
	1.9
	1.1

	Fgf21
	1.3
	1.5
	2.9
	1.5

	
	
	
	
	

	PLASMA AMINO ACIDS
	
	
	
	

	Asn
	1.0
	1.0
	0.8
	1.1

	Ser
	1.0
	1.2
	1.2
	1.3

	Gln
	0.9
	0.9
	0.9
	0.9

	His
	1.0
	1.1
	0.9
	0.9

	Gly
	0.9
	1.0
	0.8
	0.9

	Thr
	0.8
	0.8
	0.9
	1.1

	Cit
	1.3
	1.3
	1.2
	1.4

	Arg
	1.0
	1.2
	1.1
	1.1

	Ala
	1.0
	0.9
	1.0
	1.0

	Tyr
	1.2
	1.1
	1.1
	0.9

	Tau
	0.6
	1.0
	0.8
	1.0

	Val
	1.0
	1.0
	1.0
	1.0

	Met
	1.0
	1.0
	1.0
	1.0

	Ile
	1.4
	1.1
	1.1
	1.1

	Phe
	1.3
	1.4
	1.1
	1.3

	Orn
	0.7
	1.0
	1.3
	0.7

	Leu
	1.2
	1.1
	1.0
	1.0

	Trp
	1.2
	1.4
	1.6
	1.0

	Lys
	1.1
	0.8
	1.0
	1.0

	BCAA
	1.1
	1.0
	1.0
	1.0

	
	
	
	
	

	UREA CYCLE
	
	
	
	

	Ass
	0.5
	0.6
	0.9
	0.7

	
	
	
	
	

	GLUCONEOGENESIS
	
	
	

	Pck1
	0.8
	0.9
	1.7
	0.6

	G6pase
	0.4
	0.9
	1.8
	0.7
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