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SYNDECAN-4 KNOCKOUT AMELIORATES TUBULOINTERSTITIAL FIBROSIS THROUGH LOWERING EXTRACELLULAR TRANSGLUTAMINASE-2 IN A MODEL OF EXPRIMENTAL KIDNEY FIBROSIS
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INTRODUCTION AND HYPOTHESIS: Transglutaminase type 2 (TG2) is an extracellular matrix (ECM) cross-linking enzyme with cell adhesion properties that plays a pivotal role in renal fibrotic disease (Johnson et al, J Am Soc Nephrol, 2007). Understanding how TG2 is externalised and subsequently localised to the cell-surface has become an important factor in the development of targeted intervention strategies. Our recent studies have highlighted a novel interaction of TG2 with the heparan sulphate proteoglycan Syndecan-4 (Sdc-4) and suggested that this interaction may be important for controlling the cell-surface trafficking and cross-linking activity of TG2 (Scarpellini et al, J Biol Chem, 2009). Here we hypothesise that TG2 and Sdc-4 have a co-operative role in the development of kidney scarring and that the knockout of Sdc-4 will lower extracellular TG2 and minimise kidney fibrosis in experimental kidney scarring.

METHODS AND RESULTS: Experimental renal fibrosis was induced in groups of 4 to 10 Sdc-4-null and wild type (WT) mice by unilateral ureteric obstruction (UUO) over 21 days. Analysis of renal scarring post UUO by multiphase image analysis on Masson’s Trichrome stained sections revealed that in WT kidneys the scarring index increased from 0.019(0.004 (collagen staining/cytoplasmic area (SEM) to 0.647( 0.299 over 21 days, while renal scarring was consistently lower in Sdc-4-null kidneys, reaching only 0.160(0.046 (from 0.015(0.001) by 21 days (p<0.05). Collagen accumulation (nmol hydroxyprolin/mg protein kidney extract) increased from 4.9(0.7 to 25.5(6.0 in WT mice over 21 days, while was lower in Sdc-4-null mice reaching only 9.6( 1.5 (from 6.3(1.0), by 21 days (p<0.01). Immunofluorescence staining of tubulointerstitial collagens showed increases in collagen I (7.4 folds), collagen III (25 folds) and collagen IV (30 folds) by 21 days post UUO in WT mice. In comparison, increases in Sdc-4 null mice were reduced compared to wild type post UUO, with reductions of 60% in collagen I (p<0.05), 71% in collagen III (p<0.001) and 72% collagen IV. There was no significant difference in the level of the three collagens between WT and Sdc-4 null control kidneys. Immunofluorescence staining of extracellular TG2 showed increased peri-glomerular and peri-tubular TG2 in UUO with a maximum at 21 days in WT mice. This increase was 49% lower in Sdc-4-null mice (p<0.01).   This was accompanied by a reduced level of in situ TG2 activity in Sdc-4-null mice of 18.5 ( 1.8 (incorporated substrate/ nuclear area ( SEM) at 21 days post UUO in comparison to 26.5 ( 4.5 in WT kidneys (p<0.05).

CONCLUSION: Sdc-4 knock out is protective in the UUO model of kidney scarring.  This is through reducing the extracellular location and activity of pro-fibrotic TG2 indicating co-operative role in the development of renal fibrotic disease.
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