
SUPPLEMENTARY DATA 
 

©2011 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db11-1024/-/DC1 

Supplementary Figure 1. Immunofluorescent staining with anti-HS antibody HS4C3 showing that 
diabetic conditions lead to decreased glomerular content of HS in wt but not Hpse-KO mice. Original 
magnification X 40.  

 
 

Supplementary Figure 2. Egr1 expression and high glucose levels activate heparanase promoter in 
HEK 293 cells. HEK 293 cells were co-transfected with plasmid encoding for luciferase (LUC) driven 
by the heparanase promoter (Hpa-LUC) reporter gene construct and with either Egr1 expressing vector 
(pEgr1) (filled bar), or empty plasmid (pcDNA3) (empty bars), and incubated (24 h) in the absence or 
presence of glucose (4.5 g/l). LUC activity in cell lysates was measured 24 h later and normalized with 
β-Gal. Error bars represent ±SE.*p<0.05. 
 

 



SUPPLEMENTARY DATA 
 

©2011 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db11-1024/-/DC1 

Supplementary Figure 3. Effect of SST0001 on albuminuria and renal damage in diabetic DBA/2 
mice. DBA/2 mice were made hyperglycemic applying multiple low dose STZ as described in 
‘Methods’ and treated with the heparanase-inhibiting compound SST0001 or vehicle (saline) alone. A 
24-hour albumin excretion was determined by ELISA on week 1, 18 and 22 of the experiment in mice 
treated with either SST0001 (pink), vehicle (blue) or in age-matched control non-diabetic mice (green). 
SST0001 treatment resulted in ~2 fold decrease in urine albumin (*p=0.04) on week 22.  
 
Of note, in a recent clinical trial, Sulodexide, a preparation of low molecular weight heparin sulfate and 
dermatan sulfate shown to inhibit heparanase activity, failed to prevent proteinuria (Lewis E. J., et al., 
Sulodexide for kidney protection in type 2 diabetes patients with microalbuminuria: a randomized 
controlled trial, Am J Kidney Dis, 2011). A possible explanation is continuous activation of kidney-
damaging macrophages (also see ‘Discussion’) that could be exerted by LMW heparin, similarly to 
degradation fragments of HS (Brunn, G. J., et al., Conditional signaling by Toll-like receptor 4, Faseb J, 
2005). Studies are underway to compare Suldexide and SST0001 for this potential undesirable side 
effect.  
An alternative explanation could be the different source of sulodexide used in this recent trial compared 
to previous studies with sulodexide, which showed a beneficial effect on (experimental) glomerular 
diseases. Considering the enormous structural diversity in heparin /heparan sulfate, it is quite well 
possible that the sulodexide preparations used in the trial lacked the structure and activity previously 
present and effective.  
Recent studies have shown that heparan sulfate in the glomerular basement membrane is not primary 
responsible for charge-selectivity (Supplementary Refserences 1-4). However, these studies, making use 
of genetically manipulated mice without induced glomerular pathology, cannot exclude a role of 
heparanase-mediated loss of heparan sulfate in the development of proteinuria. Therefore, as we showed 
here for induction of diabetic nephropathy in heparanase-deficient mice, induction of glomerular 
pathology in HS-deficient mice should ultimately reveal the importance of heparan sulfate loss in the 
development of proteinuria. 
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Supplementary Figure 4. Effect of heparanase inhibitor SST0001 in type 2 DN mouse model. 
Administration of SST0001 prevents increase in urine albumin excretion for 18 weeks. Six-week-old 
db/db mice were divided into control (n=7) and experimental (n=6) groups; all mice exhibited increased 
blood glucose levels (> 300 mg/dL) on week 6 of age. Experimental mice received SST0001 (s.c. 
injections twice a day, 400 μg/mouse/injection), while the control group was treated with vehicle 
(saline) alone. On week 6, 10, 14, 18 and 26 of the experiment, SST0001-treated (green bars) and 
vehicle–treated (pink bars) animals were placed in metabolic cages for collection of 24 hour urine 
samples. Albumin content in the urinary samples was determined using ELISA. *p< 0.01; **p< 0.05.  
Inset: Treatment with SST0001 decreased TGFb levels in db/db diabetic kidney cortex to the normal 
levels observed in non-diabetic (db/m) mice. Another characteristic feature of diabetic kidney disease, 
activation of NFkB signaling, was also inhibited in the kidneys of diabetic mice treated with SST0001, 
as demonstrated by decreased number of cells positive for nuclear phospho-p65 NF-κB (not shown). 
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