Development of an IgA nephropathy molecular model based
on an integrative analysis of -omics data
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OBJECTIVES METHODS
IgA nephropathy (IgAN) is the most Mining of ‘omics databases related fo kidney pathologies and literature in
common type of orimary | search for high-throughput ‘omics studies on IgAN (human case control-
glomerular disease worldwide. We studies, Including healthy controls and independent validation of findings).

applied a combinatorial approach

for the andlysis of ‘omics dato Extraction of differentially expressed molecules (p<0.05) from each study

collected from olished scientific = and construction of one Iintegrated dataset. Datasets preparation
. PU . - iInvolved mapping identifiers to common format, assigning regulation and
iterature and ‘omics databases, o :
- : = merging datasets.
aiming at the discovery of novel S
putative biomarkers of the disease. = Segregation of data info pathways in Cytoscape (ClueGO plug-in)
g through screening of the Reactome pathway database.
<
z Multi-step assessment of predicted proteins - franscriptomics data
""" association analysis, investigation of protein-protein interactions and

expression in the kidney fissue, functional evaluation of proteins in the

context of IgAN and selection of novel disease-relevant findings.

Pending validation of predicted fargets in urine samples (IgAN and
healthy) via mulfiple reaction monitoring (MRM).

A set of 232 proTelnS wdas Identified as dlfferenhdlly expressed STep;]:jO”?WGd INn the assessment of molecules leading to the selection of validation
: candidates.
1N |gAN Versus heOth COHTFO|S Ond Used fOI’ pOThWOy Full do’rose’r:?SQ proteins (167 downr.egulo’red, 65 upregulated)
enrichment analysis. Most significant pathways included HREEES IO PIIES S oreaiated) oI
Platelet activation, signaling and aggregation, Formation of P athway analysi A
Fibrin Clot and Collagen formation. 657 predicted molecules |
or e . - Predicted proteins (657) @
building these pathways were subjected to multi-step eohroseq concent ssociafion analvs
assessment. This resulted in shortlisting of 68 proteins, which assoaotion anavss (223) e st Ao s PO
might e novel molecules potentially implicated in IgAN roressed n Kidney? [l
athology. '
p gy PPIs OR > Exc(l%ied Exp ess'qum%r;iré);?’rikr:yAljlgsey tissue
pathway? o Apression in e aney Issue
Table 1. Significant pathways vielded from the analysis of urine proteomics dataset. — °Fls criterion > PP Pathway criferion presence in >1 significant pafhway
118 proteins (35) 118 MOLECULES
Pathway #proteins coverage % p-value S onction? 4 -
Assessment of protein function
T : : 68 proteins 2elieEe 68 SHORTLISTED MOLECULES
Platelet activation, signaling and (50)
OGNS 23 10.45  2.55E-09
aggregation Distribution of 68 shortlisted proteins among pathways yielded from the pathway
enrichment analysis.
Formation of Fibrin Clot (Clotting Cascade) 6 15.38 6.81E-03 ] [complementcascade
— L e e
Binding and Uptake of Ligands b .
9 P 9 Y 6 15.00 /.88E-03
Scavenger Receptors
Membrane Trafficking 13 6.47 1.06E-02 e el e
Metabolism of Angiotensinogen o
Shas 9 4 2500  1.47E-02
Angiotensins
Collagen formation / 3.14 2./5E-02
Integrin cell surface interactions 6 2.09 3.91E-02
EPH-Ephrin signaling 7 753 4 49E-02 Among the shortlisted molecules, many have been already
identified In the literature as altered in IgA nephropathy,
Regulation of Insulin-like Growth Factor such as: o
(IGF) tfransport and uptake by Insulin-like 4 19.05 4.49E-02 * dlpha-actinin-1 (ACTNT),

e alpha-actinin-4 (ACTN4),

e growth arrest-specific protein 6 (GASé6) or

Complement cascade S 13.51 4.90E-02 ) “‘,O'“",X me’rdllop.rq’reincse—Q (MMP2)

confirming the validity of presented approach.

Validation of novel predicted findings via multiple reaction
monitoring (MRM) is pending.

CONCLUSIONS

Integration of heterogeneous experimental data provides new insights, through comprehensive reconstruction of biological processes
and mechanisms. Adopting this approach, we performed pathway analysis of urine proteomics dataset followed by an assessment of
predicted molecules with regards to IgAN pathological hallmarks. The shortlisted molecules have a high probabillity of being successtully
identified as ditfferentially expressed in IQAN and their uftility as potential disease biomarkers or drug targets should be further investigated.
MRM validation of hovel predicted targets in urine Is ongoing.

Growth Factor Binding Proteins (IGFBPs)

V7" A ACKNOWLEDGEMENTS
. "\" - l M O e — ‘ K D L RDCAA This work was supported by ‘Clinical and system -omics for the identification of the Molecular
European ‘ IR w“”“ Determinants of established Chronic Kidney Disease’ (IMODE-CKD; PEOPLE-ITN-GA-2013-608332).

Identification of the MOlecular DEterminants of established Chronic Kidney Disease

Chronic Kidney Disease. Pathophysiology, progression & risk factors. SUEEE’,?EELSW

E Hoffmann- La ERB\” VA M 2124 2016 Fﬂ,-;? p OSt 9 f®. com
Magdalena Krochmal DOI: 10.3252/pso.eu.53¢era.2016 ' Roche Ltd. “‘“ @ww Gt : 'L -u ess,ono,",ne

53¢ CONGRESS




