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Chronic DNA damage in Ageing

Molecular similarity of renal ageing and CKD revealed by urinary

proteomics

Esther Nkuipou-Kenfack'?, Adela Ramirez-Torres’, William Mullen?, Antonia Vlahou?*>, Thomas Koeck', Joost P. Schanstra®, Petra
Zirbig', Andreas Pich?, Harald Mischak'-3

"Mosaiques Diagnostics GmbH, Hannover, Germany, “Hannover Medical School, Core Facility Proteomics, Hannover, Germany, *BHF

Glasgow Cardiovascular Research Centre, University of Glasgow, Glasgow, United Kingdom, “Biotechnology Division, Biomedical Research
Foundation Academy of Athens, Athens, Greece, °School of Biomedical and Healthcare Sciences, Plymouth University, Plymouth, UK, ¢Institut

National de la Sante et de la Recherche Medicale (INSERM), Institut of Cardiovascular and Metabolic Disease, Toulouse, France.

RESULTS AND CONCLUSIONS

INTRODUCTION AND OBJECTIVES

Ageing is a complex and multi-mechanistic process that is associated 112 age-correlated peptides were identified and confirmed.
with an iIncreased prevalence pf age-related chronic conditions > Decrease of type | collagen fragments
affecting organs such as the kidney. . . B .
» Increase of uromodulin and fibrinogen | gp M oung naviuats e s
Understanding the molecular mechanisms of normal renal ageing _ _ _ \ e o\, '
1d hel ] | tor both | i d kid Figure 1: Urinary peptide marker Yo (- -
could help provide clues for oth renal ageing and kidney pattern for the differentiation L I N
diseases management. between healthy and diseased A
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Urinary peptides associated with chronic kidney disease (CKD) 20-29 years of age. B. Diseased young o
onset and progression have been described in multiple studies, and between 20-29 years of age. C. Healthy old \ o Heatyondvigias | Dlsessed ol ndviduats
. . . . . from 60 years old of age and above. D. \ o2 o
recently correlation of urinary peptides with the estimated glomerular Diseased old from 60 years old of age and
filtration rate (eGFR) and also with the future eGFR decline were above.
investigated in detail [1]. Out of 112 peptides identified, 100
The most prominent molecular change observed in CKD was the peptides were significant in the CKD
. . e g subgroup.
reduction of type | collagen peptides, indicating involvement of the
extracellular matrix (ECM) in CKD progression. The purpose of this cEmmm 5 e
study was to investigate renal ageing at a molecular level using
urinary proteomics in the context of iMode-CKD and CodeAge
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METHODS
Dat_asets from 11560 individuals betwgen 20 and 86 years of age were Figure 2: Correlation analysis of individual urinary peptides in healthy and
retrieved from the “Human proteome urinary” database [2]. CKD with age. Collagen alpha-3(1V) chain (phealthy=0.504, p<0.0001 and

pCKD=0.399, p<0.0001). Collagen alpha-1(l) chain (phealthy=-0.324, p<0.0001 and

_ pCKD=-0.472, p<0.0001).
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% & P & = Comparison of age-correlated peptides with the previously established CKD273
Urine sample , — | classifier depicted overlapping peptides including type | collagen |, uromodulin and
e se cepend Clinical diagnoss storage & analysis of data -i fibrinogen and unique peptides in both ageing and CKD273 classifier.

Figure 4: Comparison of age-
¢ Healthy correlated proteases between
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Correlation analysis and statistical In silico protease prediction E L‘rre;!:uhnge'rgir';:gl;giLsci':gdesﬁKD'
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analysts Urinary fragments were linked to the i et i
proteases involved using Proteasix & healthy group the disease subgroups.

»Age as a continuous variable software. Proteasix is based on the = ﬁﬁ;’;;‘;?;‘;;;;:;" Lﬁﬁ’,ﬁ”;h?;‘ibmmdm -
»Spearman’s rank correlation was used NCBIl-database and SwissProt protease 4; CTSB: cathepsin B; CTSK: cathepsin K;
> The statistical significance was set at consensus sequences, where s;ﬁ;;m‘fg‘eﬁgﬂ ;i:pt:;;”fsb&';;ufifﬂgaa;
p<0.05 hexapeptide consensus sequences were o otencas MEP1B: meprin A subunit beta; MME:
> Cut-off value was set for rho at = 0.2 or<- matched with the observed naturally neprilysin; PREP: prolyl endopeptidase
0.2 (|p[20.2) occurring urinary peptides.

» Similarities in molecular mechanisms between ageing and CKD.
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» Protease analysis revealed a greater influence of CKD.
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