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Specific binding of LDL and MGmin-LDL to human HepG2 cells and BJ fibroblasts in vitro. Non-
heparin displaceable binding of LDL derivatives, corrected for non-specific binding gave the following 
affinity constants: HepG2 cells – LDL 32.4 ± 10.8 μg/ml and MGmin-LDL 31.6 ± 12.8 μg/ml; BJ 
fibroblasts – LDL 55.4 ± 13.0 μg/ml and MGmin-LDL 47.5 ± 8.2 μg/ml (n = 5). 

Binding of LDL and MGmin-LDL to human THP1 monocyte-derived macrophages in vitro. THP1 
cells (8 x 105) grown in 12-well plates in RPMI 1640 with 10% FBS were differentiated by addition of 
50 ng/ml 12-O-tetradecanoylphorbol-13-acetate and incubated for 4 days. THP1 macrophages were then 
incubated in RPMI 1640 with 10% lipoprotein deficient serum for 24 h, chilled to 4 oC for 30 min and 
then incubated for 3 h at 4 oC with 40 μg/ml LDL, 40 μg/ml MGmin-LDL or 40 μg/ml MGmin-LDL with 
200 μg/ml fucoidan. Cells were washed and cells binding of LDL derivatives determined. There was no 
significant difference of cell binding of LDL and MGmin-LDL and binding of MGmin-LDL was not 
prevented by fucoidan. Cell binding of LDL derivative (mean ± SD; ng/mg cell protein): LDL 51.9 ± 
12.1, MGmin-LDL 73.9 ± 21.4, and MGmin-LDL + fucoidan 80.4 ± 12.1 (n = 3). 

Modification of LDL my methylglyoxal in the absence and presence of heparin sulfate.  

Preparation of MGmin-LDL as described (1) in the presence and absence of heparin sulfate (2.5 mg/ml) 
did not change MG-H1 content significantly. MG-H1 (mol/mol ApoB100): MGmin-LDL 1.57 ± 0.37; 
MGmin-LDL in the presence of heparin sulfate 1.98 ± 0.30; and control LDL 0.15 ± 0.02 (n = 3) 

Analysis of atherosclerotic lesions in aorta of apolipoprotein E deficient mice. Aortal localisation of 
methylglyoxal-modified protein was studied in diabetic atherosclerosis by immunoblotting of aorta of 
streptozotocin-induced apolipoprotein E deficient (ApoE (-/-)) mice on a high fat diet (2). ApoE (-/-) 
mice were purchased from Jackson Laboratories (Bar Harbor, Maine, USA).  The mice had been 
backcrossed 10 generations onto the C57BL/6 background and a colony was subsequently maintained 
by brother-sister mating. Diabetes was induced in ApoE (-/-) mice (mean body weight 25 g, n = 14) with 
5 injections i.p. of 50 mg/kg/day streptozotocin dissolved in 50 mM sodium citrate, pH 4.5, for 5 
consecutive days. Control mice received 5 injections of the vehicle. Diabetic mice were fed a high fat 
“Western diet”, NoTD88137 (Harlan Teklad, Montreal, Quebec, Canada) containing 21.2% fat and 
0.2% cholesterol. The mice were maintained for 15 weeks and then sacrificed. The thoracic aorta was 
removed and frozen in dry ice and isopentane and shipped to the UK laboratory. Frozen aorta from 
control and diabetic rats were covered in OCT embedding matrix (Shandon cryomatrix, Thermo-Fisher 
Scientific, UK) and placed on dry ice to solidify. Aorta tissue was sectioned into 0.8 micron slices using 
a Leica CM1850 Cryostat and mounted onto microslides. Sections were air dried and fixed using 4% 
paraformaldehyde for 10 min. Samples were washed with PBS, permeabilized with Triton X100, 
blocked with 1% poly-L-asparagine for 1 h at room temperature, washed again and incubated with 10 
ng/ml mouse anti-MG-H1 monoclonal antibody overnight at 4oC. Samples were then washed with PBS 
and incubated with anti-mouse IgG-Alexa488 conjugate (Invitrogen). Samples were mounted with 
mounting media containing 4',6-diamidino-2-phenylindole (DAPI; Vector Laboratories, Peterborough, 
U.K.). Images were acquired with an AxioVert 200M laser scanning confocal microscope under a 63x 
1.4 NA oil immersion objective. Images were captured using a CarlZeiss laser scanning microscope and 
LSM510 imaging software.  Animal experiments were approved by the University of Ottawa Animal 
Care Committee (Protocol HI-2802) and conform to the current guidelines of the Canadian Council on 
Animal Care. 
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Supplementary Table 1. Metabolic dysfunction in diabetic ApoE (-/-) mice fed a Western diet 

Analyte ApoE (-/-) mice Western diet fed diabetic 
ApoE (-/-) mice 

P 

n 8 6  

Body weight (g) 25.9 ± 4.1 40.2 ± 2.8 <0.001 

Serum glucose (mmol/L) 20.9 ± 3.1 43.7 ± 5.8 <0.001 

Total cholesterol 
(mmol/L) 

9.4 ± 1.1 50.8 ± 9.5 <0.001 

LDL cholesterol 
(mmol/L) 

5.6 ± 1.4 42.1 ± 4.1 <0.001 

Triglycerides (mmol/L) 1.1 ± 0.2 11.7 ± 4.3 <0.001 

Serum methylglyoxal 
(nmol/L) 

504 (472 – 556)    823 (598 – 1034)       0.007 

Data: mean ± SD or median (lower – upper quartile). 
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