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Omics technologies in donor kidneys 
to reduced DGF
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Workplan 2003-2017: Systems biology of 
allograft injury
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Glomeruli isolated from live and deceased donor 
kidney biopsies

Kainz A et al. Am J Transplant 2004; 4:1595-1604



Transcripts are specific for deceased and live 
donor kidney compartments

Kainz A et al. Am J Transplant 2004; 4:1595-1604



Post-Transplant ARF/DGF: Incidence & 
Consequences
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Perco P et al, Transplantation. 2009 Jan 27;87(2):290-5.

Histogenomics of allograft injury (n=82)



Schwarz et al Transplantation 2007:71:1666-72

Inflammation in Deceased Donor Kidney 
Biopsies

DGF PGF



A Multicenter Double-Blinded RCT of Deceased

Organ Donor Pre-Treatment with Corticosteroids

for the Prevention of Postischemic Acute Renal 

Allograft Failure

Current Controlled Trials Registration #:

ISRCTN78828338

Sponsor: Austrian Science Funds  P15679, €350k

Kainz A et al. Ann Intern Med. 2010;153:222-230



Sample size estimation

Event rate 

control group = 24%

Computed sample

size to half event rate : 

12%

176

Donor sample size

N*=N(1/1-LFU/NU)
2
=

=176(1/.92)
2
=207

Kainz A et al. Ann Intern Med. 2010;153:222-230



Kainz A et al. Ann Intern Med. 2010;153:222-230



Steroid treatment suppressed inflammation



Primary study end point - DGF 

Kainz A et al. Ann Intern Med. 2010;153:222-230



Creatinine Trajectories

p=0.955 

Kainz A et al. Ann Intern Med. 2010;153:222-230



Systems Biology – The concept of integration

Integration of information from different aspects

(omics) to better characterize biological processes

(interactome)



The Social Netwok, 10Mill US          users and
Indeology

Exposure to Diverse Information on Facebook

Echo Chambers

Bakshy E et al. Science. 2015 Jun 5;348(6239):1130-
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N ° 48 - 3 December 2016



EU-FP7 Project - €16 Mio
2010-2015 

EU-IMI-H2020 – €13 Mio
2016-2011



Integrated Analyses-
omicsNET, a full human proteome interaction
network (19,263 vertices, 800,000 edges, 10 gigabyte)

Bernthaler A et al.Mol Biosyst 2009; 5:1720-31, 

name

function

disease association

drug association

biomarker evidence

consolidate nodes, 

relations,

annotation

derive an annotated relations network

Gr=(V,E)



Disease specific subgraphs and units 

consolidate 

disease associated 

features

integrate on 

relations network

segment the 

network

Bernthaler A et al.Mol Biosyst 2009; 5:1720-31, 



POC - ARFspecific Network Definition
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Wilflingseder J et al. Am J Transplant 2013



ARF Biomarkers

green – mRNA

yellow – miRNA

targets

pink – SNPs

blue - proteomics
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Wilflingseder J et al. Am J Transplant 2013



Experimental discrimination of ARF and PGF 

Wilflingseder J et al. PLoS One. 2014 Aug 5;9(8):e104164

mRNAs microRN
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miRNA target prediction tool

Ivcevic S, Stütz C et al. 2014



miR-182 targets (yellow) in the ARF Network

Wilflingseder J et al. Transplantation 2013; 95(6):835-41. 



Antisense DNA/siRNA in vivo Kinetik

Oberbauer R et al. Kidney Int 1995, 48:1226-1232 



Oberbauer R et al. PNAS, 1996, 93:4903-4906 

POC: In vivo Blockade von NaPi-2 mit antisense 
DNA



POC: miR182 regulation in ARF

Wilflingseder J et al. Am J Pathol. 2017 Jan;187(1):70-79



antimiR-182 ameliorated ARF

Wilflingseder J et al. Am J Pathol. 2017 Jan;187(1):70-79



Histology of ASO vs control rats

Wilflingseder J et al. Am J Pathol. 2017 Jan;187(1):70-79



Pig donor kidney ex vivo 
machine perfusion with antimiR-182 

Wilflingseder J et al. Am J Pathol. 2017 Jan;187(1):70-79



Expression of various miR-182-5p targets of pig donor 
kidney by ex vivo machine perfusion with antimiR-182 
(ASO)

Wilflingseder J et al. Am J Pathol. 2017 Jan;187(1):70-79



Lifeport – ex vivo Donor kidney prfusion
IRB Nr 1443/2012 



MicroRNA-122 in Hepatitis C - GT1

Janssen HLA et al. N Engl J Med 2013;368:1685-94.



Targeting Therapeutic Oligonucleotides

Arthur A. Levin, N Engl J Med. 2017 Jan 5;376(1):86-88.



Summary

• Tools and technology are available to model 

disease pathophysiology, e.g. post TX ARF

• Long way from molecular signatures to predictive 

and therapeutic biomarkers/leads

• Consortial effort (LS, IT, Maths, etc)

• ARF/DGF might be an optimal POC model in TX








