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Supplementary Figure 1 

  

 
 

Fig. S1. Proteomic workflow. 
  

Liver cytosolic and membrane protein extraction from 

wildtype (WT) and apolipoprotein E knockout (ApoE-/-) 

animals fed either a normal (ND) or high fat (HFD) 

diet for 12 weeks (n=3/group)

Tryptic digestion and iTRAQ labelling

Cytosolic & membrane iTRAQ labelled peptide pools

Peptide fraction (24 fractions) by OFFGEL (Agilent) 

isoelectric focusing 

nLC-MS/MS using 6520 Q-ToF (Agilent); Peak lists 

generated by Mass Hunter (Agilent)

Scaffold Q+ (version 4.8.4; Proteome Software)
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Supplementary Figure 2 
 
 
 

 
 
Fig. S2. iTRAQ-based proteomic analysis of murine liver membrane and cytosolic proteins. A 
Raw and B normalized membrane peptide intensities; data are median of 8522 peptides, 
whiskers illustrate 5th-95th percentiles; datasets were initially normalized using a peptide mean 
intensity based normalization. C Scatter plot of 349 normalized membrane protein intensities 
for WT ND vs. ApoE-/- HFD.  
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Supplementary Figure 2

Fig. S2. iTRAQ-based proteomic analysis of murine liver membrane and cytosolic proteins.

A Raw and B normalized membrane peptide intensities; data are median of 8522 peptides,

whiskers illustrate 5th-95th percentiles; datasets were initially normalized using a peptide mean

intensity based normalization. C Scatter plot of 349 normalized membrane protein intensities for

WT ND vs. ApoE-/- HFD.
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Supplementary Figure 3 

 
 
Fig. S3. Clustergram of gene names for differentially expressed proteins significantly 
overrepresented in KEGG pathways. Data shown for top 20 most significant pathway associations 

and are clustered according to combined sore for both input proteins and pathways. The Enrichr 
combined score combines a Fisher’s exact P-score and a z-score assessing the deviation from the 
expected rank (Kuleshov, 2016) to evaluate overrepresentation.  
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Supplementary Figure 4 
 

 
 
 
 
Fig. S4. Proteomic identification of lactoylglutathione lyase (glyoxalase 1; GLO1).               A 

MS/MS peptides identified and protein sequence coverage of GLO1. B MS/MS spectrum for 
peptide DFLLQQTMLR. C Plot of density distribution estimated using a kernel density function 
from all spectra. Light blue: WT ND, dark blue: WT HFD, light red: ApoE-/- ND, dark red: ApoE-
/- HFD. 
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Supplementary Figure 5 
 
 

 
Fig. S5. Hepatic fibrosis and heart pathology after 12 or 16 weeks.  A Liver sections stained 
with Masson’s trichrome stain from mice. No significant fibrosis is observed after 12 or 16 
weeks in any group at any time point. B Heart aortic sinus sections taken from mice at 12 or 
16 weeks show plaques (arrows) at 12 and 16 weeks. Sections were stained with hematoxylin-
eosin; original magnification: 200x. C Plaque area in heart sections were quantified using 
ImageJ software.  
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magnification: 200x. C Plaque area in heart sections were quantified using ImageJ software.
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Supplementary Figure 6 
 

 
 
Fig. S6. Mass spectrometry confirms immunoprecipitated band as GLO1.  A MASCOT 

identification of GLO1 with 28% sequence coverage and 6 peptide sequences. B MS/MS spectrum for 
peptide DFLLQQTMLR.  
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Fig. S6. Mass spectrometry confirms immunoprecipitated band as GLO1

A MASCOT identification of GLO1 with 28% sequence coverage and 6 peptide

sequences.B MS/MS spectrum for peptide DFLLQQTMLR.



Spanos et al. Supplementary Material 

 

8 
 

 
 
Supplementary Figure 7 
 

 
 
Fig. S7. Serum levels of MG-H1 and sRAGE in adult NAFLD patients. A Serum levels of the 

major methylglyoxal-derived advance glycated endproduct, hydroimidazolone MG-H1, in (n=59) adult 
NAFLD patients with median illustrated. B Serum levels of the soluble receptor for advanced glycation 
endproducts (sRAGE). Measured in (n=62) adult NAFLD patients with median illustrated.  
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Supplementary Table 1 
 

Table S1. Differentially expressed proteins in liver cytosolic fraction 

Accession Protein Name MW Wt-ND Wt-HFD ApoE-ND ApoE-HFD 
Kruskal-
Wallis Permutation 

P06801 NADP-dependent malic enzyme 64 kDa -1.09 -1.00 -0.11 -2.72 < 0.0001 0.00023 

Q64471 Glutathione S-transferase theta-1 27 kDa 0.00 -1.91 0.07 -2.15 0.009 0.00089 

P30115 Glutathione S-transferase A3 25 kDa 0.00 -1.29 0.46 -1.49 < 0.0001 < 0.0001 

Q8VCN5 Cystathionine gamma-lyase 44 kDa -0.05 -1.42 -0.23 -1.47 0.0012 0.00016 

Q9DBE0 Cysteine sulfinic acid decarboxylase 55 kDa 0.04 -1.19 0.38 -1.31 < 0.0001 < 0.0001 

Q8BVI4 Dihydropteridine reductase 26 kDa 0.10 -0.74 -0.97 -1.24 0.0044 0.005 

P10648 Glutathione S-transferase A2 26 kDa 0.09 -1.15 0.21 -1.23 < 0.0001 < 0.0001 

P19096 Fatty acid synthase 272 kDa -0.13 -0.02 -0.68 -1.15 < 0.0001 < 0.0001 

P10649 Glutathione S-transferase Mu 1 26 kDa -0.02 -0.95 0.04 -1.11 < 0.0001 < 0.0001 

P13707 Glycerol-3-phosphate dehydrogenase [NAD+], 38 kDa -0.06 0.09 0.27 -1.01 < 0.0001 < 0.0001 

P40936 Indolethylamine N-methyltransferase 29 kDa 0.00 0.30 0.37 -0.98 0.0024 < 0.0001 

P24472 Glutathione S-transferase A4 26 kDa 0.00 -0.38 0.00 -0.98 < 0.0001 < 0.0001 

P53657 Pyruvate kinase isozymes R/L 62 kDa 0.05 0.31 -0.58 -0.94 0.013 0.002 

P12710 Fatty acid-binding protein, liver 14 kDa -0.01 -0.44 -0.01 -0.90 < 0.0001 < 0.0001 

P00329 Alcohol dehydrogenase 1 40 kDa -0.02 -0.18 0.27 -0.90 < 0.0001 < 0.0001 

P16015 Carbonic anhydrase 3 29 kDa -0.02 0.39 0.31 -0.87 < 0.0001 < 0.0001 

P35505 Fumarylacetoacetase 46 kDa 0.05 -0.94 -0.28 -0.87 0.00023 0.0028 

P24549 Retinal dehydrogenase 1 54 kDa 0.00 -0.23 0.51 -0.82 < 0.0001 < 0.0001 

Q920E5 Farnesyl pyrophosphate synthase 41 kDa -0.06 -1.38 0.01 -0.71 0.0011 < 0.0001 

Q64442 Sorbitol dehydrogenase 38 kDa -0.02 -0.08 0.11 -0.71 < 0.0001 < 0.0001 

P34884 Macrophage migration inhibitory factor 12 kDa 0.03 -0.64 0.19 -0.68 0.013 0.015 

O35945 Aldehyde dehydrogenase, cytosolic 1 55 kDa 0.01 -0.23 0.45 -0.66 0.018 0.0022 

Q91ZJ5 UTP--glucose-1-phosphate uridylyltransferase 57 kDa 0.04 -0.51 -0.12 -0.66 0.02 0.015 

P35700 Peroxiredoxin-1 22 kDa 0.00 -0.97 -0.30 -0.64 0.00016 0.00048 

P17182 Alpha-enolase 47 kDa -0.02 -0.13 0.04 -0.59 < 0.0001 < 0.0001 



Spanos et al. Supplementary Material 

 

10 
 

Q8BH00 Aldehyde dehydrogenase family 8 member A1 54 kDa 0.05 -0.06 -0.11 -0.57 0.0014 < 0.0001 

Q91Y97 Fructose-bisphosphate aldolase B 39 kDa -0.03 -0.15 0.11 -0.57 < 0.0001 < 0.0001 

P52760 Ribonuclease UK114 14 kDa 0.02 -0.25 0.12 -0.53 < 0.0001 0.005 

P50247 Adenosylhomocysteinase 48 kDa -0.01 0.06 0.03 -0.43 < 0.0001 0.00039 

P16858 Glyceraldehyde-3-phosphate dehydrogenase 36 kDa -0.01 0.04 -0.14 -0.41 0.00016 0.018 

Q9ET01 Glycogen phosphorylase, liver form. 97 kDa -0.02 0.09 -0.37 -0.40 0.00024 0.0058 

P35492 Histidine ammonia-lyase 72 kDa 0.04 -0.91 -0.52 -0.36 < 0.0001 0.00038 

O88844 Isocitrate dehydrogenase [NADP] cytoplasmic 47 kDa -0.02 -0.22 0.03 -0.26 0.0018 0.0016 

P24270 Catalase. 60 kDa -0.12 -1.01 0.02 -0.25 0.0047 0.00088 

Q9CPU0 Lactoylglutathione lyase 21 kDa 0.00 -0.22 0.17 -0.25 0.013 0.014 

Q9QXF8 Glycine N-methyltransferase. 33 kDa -0.02 -0.47 0.01 -0.19 0.00083 0.00034 

P62984 Ubiquitin-60S ribosomal protein L40 15 kDa 0.00 -0.43 0.20 -0.18 0.02 0.012 

P62983 Ubiquitin-40S ribosomal protein S27a 18 kDa 0.00 -0.43 0.20 -0.18 0.02 0.012 

Q63836 Selenium-binding protein 2 53 kDa -0.03 0.21 0.43 -0.17 < 0.0001 < 0.0001 

Q00623 Apolipoprotein A-I 31 kDa -0.01 0.37 -0.75 -0.12 < 0.0001 < 0.0001 

P11588 Major urinary protein 1 21 kDa -0.01 0.32 1.03 -0.09 < 0.0001 < 0.0001 

Q9JII6 Alcohol dehydrogenase [NADP+] 37 kDa -0.01 -0.11 0.28 -0.06 0.0033 0.011 

P09411 Phosphoglycerate kinase 1. 45 kDa 0.01 -0.29 -0.20 -0.01 0.0088 0.018 

P17742 Peptidyl-prolyl cis-trans isomerase A 18 kDa 0.01 -0.59 0.04 -0.01 0.00071 0.001 

P48758 Carbonyl reductase [NADPH] 1 31 kDa 0.02 -0.64 -0.39 0.02 0.0017 0.00073 

Q8C196 Carbamoyl-phosphate synthase [ammonia], 165 kDa -0.01 0.16 -0.43 0.04 < 0.0001 < 0.0001 

Q923D2 Flavin reductase (NADPH) 22 kDa 0.01 -0.27 0.45 0.16 < 0.0001 0.001 

P17751 Triosephosphate isomerase 32 kDa -0.01 -0.26 -0.14 0.17 < 0.0001 0.00067 

Q8VC30 Bifunctional ATP-dependent dihydroxyacetone 60 kDa -0.03 0.78 0.05 0.19 < 0.0001 < 0.0001 

P38647 Stress-70 protein, mitochondrial 74 kDa 0.04 -0.18 -0.38 0.27 0.00025 0.00015 

P10639 Thioredoxin 12 kDa -0.11 0.01 0.44 0.27 0.0039 0.004 

P99029 Peroxiredoxin-5, mitochondrial 22 kDa -0.02 -0.16 0.01 0.29 0.0023 0.0022 

Q9CXF0 Kynureninase 52 kDa -0.01 0.25 -0.66 0.34 0.0024 < 0.0001 

P61922 
4-aminobutyrate aminotransferase, 
mitochondrial 56 kDa 0.02 -0.10 -0.35 0.38 0.001 0.0001 

P63038 60 kDa heat shock protein, mitochondrial 61 kDa -0.03 -0.01 -0.18 0.40 < 0.0001 < 0.0001 
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Q07417 
Short-chain specific acyl-CoA 
dehydrogenase, 45 kDa 0.00 -0.44 -0.26 0.40 < 0.0001 < 0.0001 

Q9DCW4 Electron transfer flavoprotein subunit beta 28 kDa -0.01 -0.20 -0.26 0.40 < 0.0001 < 0.0001 

Q99LB7 Sarcosine dehydrogenase, mitochondrial 102 kDa 0.02 0.17 -0.36 0.42 < 0.0001 < 0.0001 

Q9D819 Inorganic pyrophosphatase 33 kDa -0.01 -0.01 -0.07 0.42 0.0068 0.0042 

P97328 Ketohexokinase 33 kDa -0.02 0.69 0.44 0.44 0.01 0.0013 

P48036 Annexin A5 36 kDa 0.01 -0.22 -0.17 0.47 < 0.0001 0.002 

P10126 Elongation factor 1-alpha 1 50 kDa -0.05 0.24 0.15 0.51 0.0044 0.019 

Q8QZT1 Acetyl-CoA acetyltransferase, mitochondrial 45 kDa 0.00 -0.04 -0.27 0.52 < 0.0001 0.001 

P53395 
Lipoamide acyltransferase component of 
branched-chain 53 kDa 0.01 0.51 -0.86 0.54 0.018 0.00091 

Q9JHI5 Isovaleryl-CoA dehydrogenase, mitochondrial 46 kDa -0.03 -0.22 -0.08 0.56 0.0018 0.00016 

P08249 Malate dehydrogenase, mitochondrial 36 kDa 0.01 -0.06 -0.17 0.58 < 0.0001 < 0.0001 

Q9D0S9 Histidine triad nucleotide-binding protein 2, 17 kDa -0.03 0.37 -0.07 0.58 0.0093 0.016 

Q99LC5 Electron transfer flavoprotein subunit alpha, 35 kDa 0.02 -0.11 -0.02 0.61 < 0.0001 0.019 

P40124 Adenylyl cyclase-associated protein 1 52 kDa -0.03 0.10 -0.50 0.68 0.014 0.0032 

P05201 Aspartate aminotransferase, cytoplasmic 46 kDa 0.01 -0.52 -0.17 0.69 < 0.0001 < 0.0001 

Q05920 Pyruvate carboxylase, mitochondrial 130 kDa -0.02 0.32 0.04 0.69 < 0.0001 < 0.0001 

P47738 Aldehyde dehydrogenase, mitochondrial 57 kDa -0.01 0.12 0.08 0.70 < 0.0001 < 0.0001 

P63028 Translationally-controlled tumor protein 19 kDa -0.04 0.55 -1.22 0.76 0.0074 0.014 

Q91X83 S-adenosylmethionine synthase isoform type-1 43 kDa 0.00 0.28 -0.17 0.77 < 0.0001 < 0.0001 

P60710 Actin, cytoplasmic 1 42 kDa -0.02 0.09 0.26 0.77 < 0.0001 0.0009 

O08997 Copper transport protein ATOX1 7 kDa 0.01 0.46 0.09 0.84 0.0032 0.00032 

P09103 Protein disulfide-isomerase 57 kDa -0.03 0.27 0.14 0.85 < 0.0001 0.00083 

Q8BWT1 3-ketoacyl-CoA thiolase, mitochondrial 42 kDa -0.01 0.08 -0.07 0.85 < 0.0001 < 0.0001 

O35423 
Serine--pyruvate aminotransferase, 
mitochondrial 46 kDa 0.03 -1.39 -0.91 0.90 0.016 0.00023 

P22599 Alpha-1-antitrypsin 1-2 46 kDa 0.02 0.03 0.63 0.93 0.0042 0.002 

Q9Z2V4 
Phosphoenolpyruvate carboxykinase, cytosolic 
[GTP] 69 kDa 0.02 0.02 -0.04 1.00 0.00033 < 0.0001 

P14211 Calreticulin 48 kDa -0.35 -0.20 0.43 1.05 0.00089 0.00043 

P00920 Carbonic anhydrase 2 29 kDa -0.04 0.27 0.97 1.11 < 0.0001 0.0014 
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P20029 78 kDa glucose-regulated protein 72 kDa -0.03 -0.10 -0.14 1.16 < 0.0001 < 0.0001 

P56480 ATP synthase subunit beta, mitochondrial 56 kDa -0.01 -0.58 -0.46 1.17 < 0.0001 < 0.0001 

Q61838 Alpha-2-macroglobulin 166 kDa 0.12 -0.09 0.78 1.33 0.00061 0.01 

Q921I1 Serotransferrin 77 kDa 0.00 0.15 -0.15 1.35 < 0.0001 < 0.0001 

P08003 Protein disulfide-isomerase A4 72 kDa 0.01 0.37 0.06 1.38 0.0035 < 0.0001 

P29758 Ornithine aminotransferase, mitochondrial 48 kDa -0.01 0.15 0.36 1.49 < 0.0001 < 0.0001 

P26443 Glutamate dehydrogenase 1, mitochondrial 61 kDa -0.02 0.56 -0.25 1.56 < 0.0001 < 0.0001 

Q91X72 Hemopexin 51 kDa -0.01 -0.29 -2.19 1.70 0.011 0.00079 

All proteins were identified and relatively quantified by 2 or more unique peptides in all three mass spectrometry experiments; and were significantly 
different by both randomized permutation and Kruskal-Wallis test with Benjamini-Hochberg FDR used for multiple testing corrections. Proteins identified 
in both cytosol and membrane fractions are in bold. Data are expressed as log2 fold change and are sorted by changes in the ApoE-HFD.  
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Supplementary Table 2 
 
 

Table S2. Differentially expressed proteins in liver membrane fraction  

Accession Protein Name MW Wt-ND Wt-HFD ApoE-ND ApoE-HFD 
Kruskal-
Wallis Permutation  

Q8VCW8 
Acyl-CoA synthetase family member 2, 
mitochondrial 68 kDa -0.04 -2.06 -1.22 -2.49 0.0097 0.009 

Q64459 Cytochrome P450 3A11 58 kDa 0.00 -1.33 0.39 -2.33 < 0.0001 < 0.0001 

P08226 Apolipoprotein E 36 kDa -0.08 0.94 -1.15 -1.89 0.0051 0.0034 

Q9QXE0 2-hydroxyacyl-CoA lyase 1 64 kDa 0.10 -0.28 -0.10 -1.77 0.0074 < 0.0001 

P12710 Fatty acid-binding protein, liver 14 kDa -0.01 -0.42 0.45 -1.64 < 0.0001 < 0.0001 

Q8VCH0 3-ketoacyl-CoA thiolase B, peroxisomal 44 kDa -0.09 0.20 0.05 -1.47 0.0031 < 0.0001 

Q91WL5 Cytochrome P450 4A12A 58 kDa 0.06 -0.36 0.05 -1.45 0.002 0.0024 

Q64458 Cytochrome P450 2C29 56 kDa 0.00 -0.28 0.41 -1.31 < 0.0001 < 0.0001 

P16015 Carbonic anhydrase 3 29 kDa -0.02 0.20 0.58 -1.30 < 0.0001 < 0.0001 

Q9D379 Epoxide hydrolase 1 53 kDa -0.02 -0.50 -0.20 -1.03 < 0.0001 0.0041 

Q9ET01 Glycogen phosphorylase, liver form. 97 kDa 0.03 0.16 -0.05 -0.99 < 0.0001 < 0.0001 

P00329 Alcohol dehydrogenase 1 40 kDa 0.01 -1.12 -0.74 -0.97 < 0.0001 < 0.0001 

P41216 Long-chain-fatty-acid--CoA ligase 1 78 kDa -0.02 -0.07 -0.01 -0.97 < 0.0001 < 0.0001 

P19157 Glutathione S-transferase P 1 24 kDa -0.08 0.06 -0.03 -0.86 0.0084 0.00012 

Q8VCT4 Carboxylesterase 3 62 kDa -0.02 -0.10 -0.18 -0.80 < 0.0001 < 0.0001 

P24270 Catalase. 60 kDa 0.00 -0.12 0.17 -0.77 < 0.0001 < 0.0001 

P30115 Glutathione S-transferase A3 25 kDa 0.01 -0.63 0.17 -0.76 0.00057 0.001 

P00186 Cytochrome P450 1A2 58 kDa -0.02 -0.52 0.46 -0.76 < 0.0001 < 0.0001 

P17717 UDP-glucuronosyltransferase 2B17 61 kDa 0.00 -0.55 -0.16 -0.74 < 0.0001 < 0.0001 

Q99LB7 Sarcosine dehydrogenase, mitochondrial 102 kDa -0.04 0.26 0.42 -0.71 < 0.0001 < 0.0001 

P34914 Epoxide hydrolase 2 62 kDa 0.01 0.38 0.38 -0.69 < 0.0001 < 0.0001 

P25688 Uricase 35 kDa 0.01 -0.26 -0.53 -0.68 < 0.0001 0.002 
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O88451 Retinol dehydrogenase 7 36 kDa -0.01 0.04 -0.34 -0.68 0.0017 0.00065 

Q63836 Selenium-binding protein 2 53 kDa -0.07 0.43 0.52 -0.67 0.00019 0.00015 

P17563 Selenium-binding protein 1 52 kDa -0.07 0.43 0.52 -0.67 0.00019 0.00015 

Q9R0H0 Peroxisomal acyl-coenzyme A oxidase 1 75 kDa 0.02 -0.41 0.09 -0.62 < 0.0001 < 0.0001 

P29758 Ornithine aminotransferase, mitochondrial 48 kDa -0.23 -0.11 0.52 -0.61 < 0.0001 0.011 

Q07417 
Short-chain specific acyl-CoA 
dehydrogenase, 45 kDa 0.03 0.12 0.81 -0.53 0.0014 0.00089 

P32020 Non-specific lipid-transfer protein 59 kDa -0.02 -0.02 0.48 -0.52 < 0.0001 < 0.0001 

Q99PG0 Arylacetamide deacetylase. 45 kDa -0.02 0.29 -0.09 -0.52 0.00037 0.003 

Q9DBM2 Peroxisomal bifunctional enzyme 78 kDa -0.02 0.28 0.27 -0.51 < 0.0001 < 0.0001 

P33267 Cytochrome P450 2F2 56 kDa 0.00 -0.39 -0.14 -0.49 0.00014 < 0.0001 

P52760 Ribonuclease UK114 14 kDa 0.02 0.17 0.16 -0.46 0.0027 < 0.0001 

Q03265 ATP synthase subunit alpha, mitochondrial 60 kDa 0.00 -0.01 -0.13 -0.41 0.0035 0.003 

P10649 Glutathione S-transferase Mu 1 26 kDa -0.01 -0.39 0.40 -0.37 < 0.0001 0.0001 

P11588 Major urinary protein 1 21 kDa 0.01 0.01 0.62 -0.37 < 0.0001 0.00031 

Q8BWT1 3-ketoacyl-CoA thiolase, mitochondrial 42 kDa -0.01 0.21 0.26 -0.29 < 0.0001 0.011 

P58710 L-gulonolactone oxidase 50 kDa 0.01 -0.32 0.37 -0.18 0.00073 0.00055 

Q91YI0 Argininosuccinate lyase 52 kDa 0.00 0.16 -0.47 -0.08 0.0029 0.00035 

P17182 Alpha-enolase 47 kDa -0.01 0.22 -0.40 -0.02 < 0.0001 < 0.0001 

P08249 Malate dehydrogenase, mitochondrial 36 kDa -0.02 -0.17 0.56 -0.02 0.0032 0.004 

Q91VD9 
NADH-ubiquinone oxidoreductase 75 kDa 
subunit, 80 kDa 0.03 -0.74 -0.43 0.06 0.011 0.0014 

P08113 Endoplasmin 92 kDa 0.00 -0.39 0.00 0.14 < 0.0001 0.0018 

P60710 Actin, cytoplasmic 1 42 kDa 0.00 -0.31 -0.20 0.22 0.00042 < 0.0001 

P62855 40S ribosomal protein S26. 13 kDa -0.02 -0.66 -0.51 0.25 0.012 0.003 

P63323 40S ribosomal protein S12. 15 kDa 0.04 -0.54 -0.43 0.26 0.01 0.002 

O35488 Very long-chain acyl-CoA synthetase 70 kDa -0.01 0.48 -0.11 0.26 0.00057 0.001 

O35490 Betaine--homocysteine S-methyltransferase 1. 45 kDa 0.01 0.84 -0.10 0.27 < 0.0001 < 0.0001 

P27773 Protein disulfide-isomerase A3 57 kDa -0.02 -0.25 -0.02 0.28 < 0.0001 0.005 

P14211 Calreticulin 48 kDa 0.02 -0.40 -0.26 0.28 < 0.0001 0.00074 

P00405 Cytochrome c oxidase subunit 2 26 kDa -0.02 -0.31 -0.05 0.29 0.0043 0.0022 
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P09103 Protein disulfide-isomerase 57 kDa -0.01 -0.04 -0.21 0.36 < 0.0001 < 0.0001 

Q91YQ5 Dolichyl-diphosphooligosaccharide--protein 69 kDa -0.04 -0.37 -0.10 0.43 0.011 0.00094 

P52196 Thiosulfate sulfurtransferase 33 kDa -0.04 0.08 -0.44 0.43 0.014 0.011 

P62918 60S ribosomal protein L8. 28 kDa -0.02 0.30 -0.49 0.46 0.00012 0.0019 

P12787 Cytochrome c oxidase subunit 5A, mitochondrial 16 kDa 0.03 0.11 -0.05 0.54 0.00062 < 0.0001 

P20029 78 kDa glucose-regulated protein 72 kDa -0.01 -0.04 -0.07 0.60 < 0.0001 < 0.0001 

P08003 Protein disulfide-isomerase A4 72 kDa 0.01 -0.15 -0.32 0.60 < 0.0001 < 0.0001 

Q99L13 
3-hydroxyisobutyrate dehydrogenase, 
mitochondrial 35 kDa -0.15 0.82 0.61 0.62 0.0057 0.003 

P05202 Aspartate aminotransferase, mitochondrial 47 kDa -0.03 0.19 0.04 0.62 < 0.0001 < 0.0001 

Q91Y97 Fructose-bisphosphate aldolase B 39 kDa 0.01 0.64 -0.27 0.64 < 0.0001 < 0.0001 

P49429 4-hydroxyphenylpyruvate dioxygenase 45 kDa -0.06 0.28 -0.08 0.65 < 0.0001 < 0.0001 

Q921I1 Serotransferrin 77 kDa -0.05 0.04 -0.12 0.69 < 0.0001 0.00038 

Q64442 Sorbitol dehydrogenase 38 kDa -0.10 0.64 0.30 0.71 0.01 0.011 

P19096 Fatty acid synthase 272 kDa 0.01 1.01 0.31 0.73 0.015 0.004 

Q8BP67 60S ribosomal protein L24. 18 kDa 0.10 0.09 0.12 0.77 0.0028 0.0017 

Q61176 Arginase-1 35 kDa -0.03 -0.05 -0.04 0.81 < 0.0001 < 0.0001 

Q9WUR2 Enoyl-CoA delta isomerase 2, mitochondrial 43 kDa 0.00 0.44 0.14 0.81 0.014 0.0015 

Q99PL5 Ribosome-binding protein 1 173 kDa 0.02 0.02 0.13 0.83 < 0.0001 < 0.0001 

P12970 60S ribosomal protein L7a 30 kDa -0.01 0.65 0.27 0.89 0.00065 0.001 

P35505 Fumarylacetoacetase 46 kDa -0.06 0.57 0.49 0.91 < 0.0001 0.00098 

Q8CFX1 GDH/6PGL endoplasmic bifunctional protein 89 kDa 0.00 0.39 -0.67 0.97 0.0047 0.0004 

P97807 Fumarate hydratase, mitochondrial 54 kDa 0.04 0.00 -0.36 1.12 < 0.0001 < 0.0001 

Q00623 Apolipoprotein A-I 31 kDa -0.41 0.30 0.72 1.12 0.0032 0.0023 

Q91VA0 
Acyl-coenzyme A synthetase ACSM1, 
mitochondrial 65 kDa -0.30 0.44 0.66 1.35 0.00023 0.00018 

O88569 
Heterogeneous nuclear ribonucleoproteins 
A2/B1 37 kDa -0.05 0.31 -0.14 1.47 0.011 0.00096 

P16858 Glyceraldehyde-3-phosphate dehydrogenase 36 kDa -0.10 0.84 0.67 1.59 < 0.0001 < 0.0001 

P62806 Histone H4. 11 kDa 0.07 -0.89 -1.37 1.78 0.0053 0.00041 

P06151 L-lactate dehydrogenase A chain 36 kDa -0.08 0.84 0.24 2.00 0.0011 < 0.0001 

Q8CGP6 Histone H2A type 1-H. 14 kDa -0.01 -0.44 -0.73 2.17 0.004 < 0.0001 
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Q8CGP5 Histone H2A type 1-F. 14 kDa -0.01 -0.44 -0.73 2.17 0.004 < 0.0001 

All proteins were identified and relatively quantified by 2 or more unique peptides in all three mass spectrometry experiments; and were significantly 
different by both randomized permutation and Kruskal-Wallis test with Benjamini-Hochberg FDR used for multiple testing corrections. Proteins identified 
in both cytosol and membrane fractions are in bold. Data are expressed as log2 fold change and are sorted by changes in the ApoE-HFD.  
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Supplementary Table 3 

 
 

Table S3. Correlation of sRAGE with clinical features of NAFLD 

Variables r P 

sRAGE versus NAS -0.176 0.1706 
sRAGE versus inflammation -0.2169 0.0904 

sRAGE versus ballooning -0.2007 0.1178 

sRAGE versus ALT -0.2009 0.1175 

sRAGE versus BMI 0.018 0.8908 

Pearson or Spearman correlation was used to analyse the relationship between 
variables.  
Abbreviations: sRAGE, soluble receptor for advanced glycation end products; 
NAS, NAFLD activity score; ALT, alanine aminotransferase; BMI, body mass 
index. 
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Supplementary Table 4 
 
 
Table S4. Histopathological scoring for individual biopsies from 9 pediatric patients with 
NAFLD 

Patient Steatosis 
Lobular 

inflammation 
Hepatocellular 

ballooning Fibrosis 

1 3 0 0 1c 

2 3 1 0 1c 

3 3 1 1 2 

4 1 0 1 1 

5 1 1 1 3 

6 2 0 2 3 

7 1 1 0 1 

8 1 2 2 3 

9 3 1 0 3 
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