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Alport is an X-linked disease, displaying mutations in COL4A3, COL4A4 or COL4A5-genes, 
which in turn results in the damage of basement membranes integral to the glomerulus, cochlea 
and eye, leading organ pathology. The earliest clinical manifestation is in the kidney, and is 
characterized by initial hematuria, progressing to proteinuria, hypertension, and ultimately end-
stage renal disease (ESRD). Hearing loss manifests during the second to fourth decades of life, 
but may be present in childhood as well. About 50% of males with X-linked disease require renal 
replacement therapy by age 25 years, and about 90% develop ESRD before 40 years of age. 

In order to better monitor this slow progressing disease we established a hypothesis driven 
biomarker-panel based on literature –and database-research. This panel comprised markers of 
early  glomerular basement membrane (GBM) remodeling and podocyte intergrity: nephrin, α-
actinin-4, CD2-associated protein, transient receptor potential channel 6, Col IV A1, A2 chains, 
osteopontin, podocin, podocalyxin. 

Urine samples from Col4a3 KO mouse models – which may accurately reflect clinical Alport-
disease pathology – have been analysed and several markers were shown to be upregulated in 
parallel with disease progression. Some limitations were observed due to small volumes of the 
mouse urine, and therefore not all proteins could be detected. 

The assay was then transferred and validated in human urine using well established acceptance 
criteria such as the following parameters: Specificity: 

 3 transitions per peptide, linearity, BLAST 
 Inter-and intra-Precision and Accuracy 
 3 assay runs on 3 separate days 
 1 donor will be run twice per day -> intra run 
 Calibration curve for each peptide in artificial urine (protein) or buffer (peptide) 
 Quality Controls at 5 different levels: LLOQ, low, mid, high and ULOQ 
 3 different donors 
 Dilution Linearity 
 Acceptance criteria: +/- 20% CV, 75-125% Accuracy 
 Stability 



– 3 F/T-cycles  

– Autosampler stability 

– 48 hr at RT and 4°C (Bench Top) 

– 1 week at 4°C, -20/-80°C 

– 1 month at -20/-80°C 

– 6 month at -20/-80°C 

– 12 month at -20/-80°C 

In total, 24 transitions are monitored in this assay.  Analyses of samples from human Alport 
patients and healthy volunteers, confirm that 2 markers found in Alport mice are also observed in 
human Alport urine. In addition 2 other markers have been found to be potential early markers of 
GBM-integrity. These markers will now be further verified and used as early efficacy markers in 
future clinical trials.  

Our findings further underlie the concept of a targeted hypothesis driven multiplex as a powerful 
and complementary tool between profiling and single marker analysis. 

 


