A systems biology approach to explore cell-specific changes in diabetic kidney disease
[bookmark: _GoBack]Background: Diabetic kidney disease (DKD) affects approximately one third of diabetic individuals and is the leading cause of chronic kidney disease worldwide. Despite its prevalence, the molecular mechanisms underlying DKD development remain incompletely understood. Many systemic factors associated with diabetes and insulin resistance have direct effects on renal cell function. We have recently focused on how podocytes are affected by systemic factors, demonstrating that podocytes become insulin resistant when exposed to a diabetic environment (1). The present study expands this previous work, to explore how systemic, diabetic, factors directly influence other renal cells affected early in DKD progression. 
Aims: By implementing a systems biology approach; studying the “multi-omics” profiles of human podocytes, endothelial cells, mesangial cells and proximal tubular cells in control and diabetic conditions; we aim to generate a comprehensive and unbiased network of cell-specific molecular changes occurring early in DKD, identifying novel biomarker candidates and therapeutic targets. 
Methods and Results: Initial proteome and transcriptome profiling was performed on conditionally immortalised mouse podocytes under basal (insulin-sensitive) and diabetic (insulin-resistant) conditions, using tandem mass tag-(TMT)-mass spectrometry and RNA sequencing, respectively. A combination of TNFα, IL-6, high glucose and high insulin was used to mimic a diabetic environment in vitro (1). Results of integrated transcriptomics and proteomics performed on control and diabetic mouse podocytes revealed significant alterations in several pathways including PI3K signalling and mitochondrial function. Analysis of the proteome, transcriptome and epigenome is currently being performed in human conditionally immortalised podocytes, glomerular endothelial cells, mesangial cells and proximal tubular cells, under basal and diabetic conditions. Initial results from these human cell line studies reveals that cellular insulin responses are differentially affected following exposure to a diabetic environment.
Discussion: By performing unbiased “multi-omics” screening on individual renal cell types in control and diabetic conditions, we will aid the identification of novel, cell-specific networks and processes underlying the development and progression of DKD. Future work aims to integrate this human cell line data with in vivo animal and human DKD datasets, through collaborations within the Horizon2020-IMI-BEAT-DKD consortium. This will both highlight pathways conserved between different species and DKD models and guide the identification of novel biomarker candidates in DKD. 
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