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Supplementary Figure 1. Immunoblot analysis showing robust expression of α-smooth muscle actin 

(α-SMA) in primary cultures of rat mesangial cells (MC) but not in differentiated immortalized mouse 

podocytes (Podo).  Different panels show results from three different preparations of primary mesangial 

cultures. 
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Supplementary Figure 2.  Confocal images showing expression of NMDA receptor subunits on the 

surface of podocytes cultured for 24 hr in normal and elevated glucose.  Primary antibodies are directed 

against epitopes on extracellular loops of NMDA receptor subunits.  Staining was carried out cells that 

were fixed but not permeabilized.  Laser and detector settings on the confocal microscope were held 

constant for all of these samples.  Green fluorescence signal is from NMDA receptor subunits.  Red 

fluorescence is from tagged wheat-germ agglutinin (WGA).  A, Staining for NR1 subunits of cells in 

control medium and high-glucose (HG), using conditions described for Fig. 1.  B, Relative fluorescence 

intensity of NR1 staining for cells cultured for 24 hr in control and HG media. Asterisks indicate P < 

0.01 by unpaired t-test. C, Staining for NR2A subunits.  D, Relative intensity of NR2A staining of 

podocytes cultured in control and HG conditions.  Asterisks indicate P < 0.05 by unpaired t-test. 
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Supplementary Figure 3.  Increased abundance of NR1, NR2A and NR2C subunits (but not NR2B or 

NR2D) detected by immunoblot analysis of renal cortex extracts in 7-week old Akita mice compared to 

7-week old DBA/2J controls.  Bar graphs show mean  SD. Asterisks indicate P < 0.05 (unpaired t-test). 
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Supplementary Figure 4.  Mean arterial blood pressure measured by tail cuff volume pressure 

recording during experiments in Akita or STZ-treated mice and the DBA/2J controls.  There was no 

significant change in mean arterial pressure at any point in our studies as a result of surgery, MK-801 

treatment, or genotype. 
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Supplementary Figure 5. The NMDA antagonist MK-801 reduces progression of nephropathy in the 

low-dose streptozotocin (STZ) model of type-1 diabetes in DBA/2J mice.  Continuous drug exposure at 

0.5 mg/kg/day or treatment with saline vehicle was carried out using osmotic minipumps starting 15 

weeks after completion of the STZ protocol.  A, Reduced body weight in STZ-treated mice was not 

alleviated by MK-801. There was a trend towards reduced body weight in MK-801-treated control mice. 

All mice were the same body weight prior to initiation of the STZ protocol (pre).  B, Trend towards 

reduced albumin excretion in STZ diabetic mice that received MK-801 for 28 days is not statistically 

significant by two-way ANOVA.  Note that diabetes was more advanced at the time of initiation of MK-

801 treatment in the STZ model compared to our experiments in the Akita model.  C, Representative 

PAS-stained sections of Akita mice and DBA/2J controls that received saline or MK-801 for 28 days.  

D, Mesangial matrix expansion expressed as mesangial score is increased in STZ-treated DBA/2J mice 

compared to non-diabetic controls that received vehicle.  MK-801 reduced this effect.  Mesangial matrix 

expansion in the STZ model was more severe than in the Akita model.  Mesangial score was reduced in 

STZ mice that received MK-801 based on significant interaction effect in two-way ANOVA (F = 5.82, 

P = 0.0328, N = 4 mice per group).  E, Representative transmission electron micrographs of mice that 

received MK-801 or saline.   Note reduction in the severity of effacement and reduced GBM thickness 

in STZ mice that received MK-801.  F, The effect of MK-801 on GBM thickness in STZ-treated 

diabetic mice was statistically significant (F = 88.51, P < 0.0001, N = 4 mice per group) by two-way 

ANOVA. 
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