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Background

The Chronic Kidney Disease database CKDdb is an integrated and clustered information resource that covers muilti- new insights
omic studies (microRNA, genomics, peptidomics, proteomics and metabolomics) of chronic kidney disease (CKD),
disease-related and diseases leading to this trait. . ..
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This resource was built by mining the existing literature and afterwards was performed a manual curation of the _|EM E EHHH}TE L]H|E
collected data. In order to deal with the high heterogeneity and diversity of the gathered data, a specific ontology was _ I][[I[i”lluc_ﬁg .G.F’”EE . El thased
applied to tie together and harmonise multi-level omic studies based on gene and protein clusters (CluSQO) and -gﬂlﬂﬂhﬂmlﬂlﬂ’ EHI[IIH[I][P]EIIIESTtUhHSEt
mapping of orthologous genes (OMAP) across species. approaches = <2 Proleomics TmUnonISIoGemIsty new testable new research
mg%-é Enmuutmgﬂ"]phygmg hypotheses " ~\'~ % S %7 questions
This database was intentionally built to allow disease pathway analysis by data-driven using a system approach, EEE [— : : [P T
> 8 . . . . = E”_Bmlﬂgy Protein/Peplide - |
which Is much more amenable and has a greater potential to provide an unbiased and novel testable hypothesis as = = = e
an end-result. i — ot EIGSSion 5
= = Immunofluorescence Systems s’ technologt
The CKDdb database is a component of the work-package #1 (WP1) of the IMODE-CKD consortium that aims for the — = ; biology Omics”technologles
identification of the molecular determinants of established CKD. The database will incorporate existing knowledge and
de novo generated data from our research partners, in order to yield biological meaning by integrating all available _ datar
information and therefore has the potential to unravel and allow an in-depth understanding of the key molecular Integration
events that modulate CKD progression. existingdata +  new data

Construction & Content
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Contains expression and demoaraphics gateway - . . . . , Functional tag clustering of gene and proteins that are inside CKDdb. Tagging was
data P grap —> storage server 0 20 40 0 50 100 originally built for PADB (www.padb.org) based on oversimplification of Swiss-Prot
> miroRNA data: number of studies keywords. Grouping of molecules using this approach allow us in first instance to
> Genomics data. Overlook of the main diseases (MeSH classification) related with CKD that are summarise all the studies containing gene and protein expression and therefore
» Peptidomics data; hr represented in CKDdb. Categorisation by tissue/fluid source, organism, and ‘omic narrowing our research.
:ﬁ. Pmteomics_data; Linked thEtth > dynamic tEChnDIDgy iE dEECfibEd. E.'_E: cell eycle; CHA: chapemn&_, ::hapﬂ'qﬁn; CHL: channel; C5: cell sh_ap&;_DE'l.-’: d&vehu-pmeni, cell g‘uwm differentiation, rrn‘pl‘mgeng;is; DIS:
> Metabolomics data. SS5AKI: severe septic shock-associated kidney injury, MCD: minimal change disease, |AKI: ischemic acute kidney injury, CRI: ;Tﬁ’mﬂmlum; ﬁmmﬁ &%;Iﬂmﬁgnﬁﬁsdmhﬁi?mﬂ mﬂ'ﬁgﬁﬂﬁ'ﬁ%ﬂﬂﬁ;ﬁﬂﬁﬁ:&m
chronic renal insufficiency, AKI: acute kidney injury. TF: transcription and franslation, gene regulation; TM: transmembrane; TP: transport, storage, endocytosis, exocytosis, vesicles; UK: unknown.

Utility & Exploratory Analysis

Random Forests tree classification
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Further Information

Discussion & Conclusions
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» To our knowledge this database is the most comprehensive molecular information resource in characterising CKD-related experiments and
model systems;

» This database is primarily aimed to allow disease pathway analysis through a system approach in order to yield biological meaning by
integrating all existing information and therefore has the potential to unravel and gain an in-depth understanding of the key events that
modulate CKD;

» Multidimensional -omics data can be used to construct models of molecular interaction networks, using both prior and de novo knowledge,
therefore linking genes with disease based on genome-wide association studies, miRNAs and mRNAs targets, protein-DNA interactions,
protein-protein interactions, protein-substrate binding, metabolic pathway interactions and drug-target interactions, where these molecular http:l / www.padb.orgl ckddb
entities are represented as nodes and their interactions as edges;
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» The assembled tree model was able to distinguish the two initial formed disease clusters based in three main proteins: the Ig heavy chain

V-l region protein, the cytoglobin and the ras-related protein Rab-35. This exploratory analysis of the CKDdb by data-driving using

previous knowledge can be implemented in a further study for the description of a specific disease phenotype by their molecular elements. http”WWWpad b.orgl ckddb
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