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Supplementary Figure 1. Localization of the PIC nanocarrier complexes in the glomerulus. In the rat kidney specimen at 120 min after intraperitoneal injection of FITC-P(Asp) complexed with the PIC nanocarriers, the FITC-positive areas in the glomerulus were almost all overlaid with OX-7 staining (Rhodamine Red), suggesting that the nanocarrier complexes are taken up primarily in mesangial areas. P(Asp)/PIC; FITC-labeled poly(,-aspartic acid) complexed with the PIC nanocarriers.
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Supplementary Figure 2. Prolonged blood circulation of siRNAs complexed with the PIC nanocarriers compared with naked siRNAs. (A) The polyacrylamide gel image visualized by EtBr staining and the densitometrical analysis of the bands. P values were calculated by ANOVA, mean +/- s.e., n=3. (B) Direct measurement of the fluorescence intensity in mouse plasma at various time points. PIC; Alexa Fluor 647-labeled non-silencing control (NSC) siRNAs complexed with the PIC nanocarriers, naked; naked Alexa Fluor 647-labeled NSC siRNAs. One hundred % of injected dose was estimated using a total blood volume based on mouse weight. *P<0.05, **<0.01, ***<0.001 vs. naked siRNA, ANOVA, mean +/- s.e., n=4.
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Supplementary Figure 3. Urinary excretion of the siRNAs complexed with the PIC nanocarriers. (A) Relative fluorescence intensity of spot urine samples after intraperitoneal injection of the Alexa Fluor 647-labeled non-silencing control siRNAs (naked) or the siRNAs complexed with the PIC nanocarriers at the dose of 5nmol (siRNA content). The naked siRNAs were excreted quickly after injection and only a trace amount of siRNAs was detected in urine samples at 210 min, while the excretion of the siRNAs complexed with the PIC nanocarriers or their metabolites into urine was delayed. (B) Representative urine samples at each time point.
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Supplementary Figure 4. Immunostaining of synaptopodin in glomeruli. Synaptopodin was not suppressed in the group treated with MAPK1 siRNAs complexed with the PIC nanocarriers. NT; non-treatment, NSC/PIC; non-silencing control siRNAs complexed with PIC nanocarriers, MPK/PIC; MAPK1 siRNAs complexed with PIC nanocarriers, MPK/HVJ; MAPK1 siRNAs encapsulated in HVJ-E.
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Supplementary Figure 5. Schematic illustration of the glomerular filtration barrier for delivery vehicles. (A) polyion complex nanocarriers carrying siRNAs, in a 10-20 nm-sized complex, can permeate through the endothelial fenestration about 70-100 nm in size. These are restricted in passing through the basement membrane, with a pore size of 4 nm, and therefore reach the mesangial region under a high transmural pressure gradient, because the mesangium adjoins the endothelium without intervening glomerular basement membrane (GBM) or diaphragma. (B) HVJ-E or liposomes, which are more than 200 nm in diameter, cannot access the mesangium due to the size barrier imposed by the endothelium in normal glomeruli or at the early stage of glomerular disease when glomerular structures are almost intact. MC, mesangial cells; ETC, endothelial cells; GBM, glomerular basement membrane; PIC, polyion complex nanocarriers carrying siRNAs.
