
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/363740833

From Physiological Map to Ontology Unravelling Kidney Toxicity

Conference Paper · September 2022

CITATIONS

0
READS

9

10 authors, including:

Some of the authors of this publication are also working on these related projects:

Cell culture for Tissue Engineering View project

sens-it-iv View project

Alessio Gamba

University of Liège

23 PUBLICATIONS   66 CITATIONS   

SEE PROFILE

Luiz Carlos Maia Ladeira

University of Liège

29 PUBLICATIONS   27 CITATIONS   

SEE PROFILE

Devon A. Barnes

Utrecht University

7 PUBLICATIONS   0 CITATIONS   

SEE PROFILE

Manoe Jacoba Janssen

Utrecht University

38 PUBLICATIONS   326 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Alessio Gamba on 12 October 2022.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/363740833_From_Physiological_Map_to_Ontology_Unravelling_Kidney_Toxicity?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/363740833_From_Physiological_Map_to_Ontology_Unravelling_Kidney_Toxicity?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Cell-culture-for-Tissue-Engineering?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/sens-it-iv?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alessio-Gamba-2?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alessio-Gamba-2?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Liege?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alessio-Gamba-2?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luiz-Carlos-Maia-Ladeira?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luiz-Carlos-Maia-Ladeira?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Liege?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luiz-Carlos-Maia-Ladeira?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Devon-Barnes-3?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Devon-Barnes-3?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Utrecht-University?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Devon-Barnes-3?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Manoe-Janssen?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Manoe-Janssen?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Utrecht-University?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Manoe-Janssen?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alessio-Gamba-2?enrichId=rgreq-98394c35cdd197782e752f4b1e61107f-XXX&enrichSource=Y292ZXJQYWdlOzM2Mzc0MDgzMztBUzoxMTQzMTI4MTA4OTQ1NjA2OUAxNjY1NTc4MTg5Njg1&el=1_x_10&_esc=publicationCoverPdf


P2.9  

From Physiological Map to Ontology Unravelling Kidney Toxicity 

Alessio Gamba1, Luiz Carlos Maia Ladeira1, Raphaëlle Lesage2, Daniël Roodzant3, Devon A. Barnes4, Manoe J. Janssen4, Marc Teunis3, Rosalinde 
Masereeuw4, Liesbet Geris1 2 5, Bernard Staumon1 

1 University of Liège, Biomechanics Research Unit, GIGA In Silico Medicine, Liège, Belgium 
2 KU Leuven, Skeletal Biology and Engineering Research Center, Leuven, Belgium 
3 Utrecht University of Applied Sciences, Innovative testing in Life Sciences & Chemistry, Utrecht, Netherlands 
4 Utrecht University, Div. Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Utrecht, Netherlands 
5 KU Leuven, Biomechanics Section, Department of Mechanical Engineering, Leuven, Belgium 
*agamba@uliege.be **liesbet.geris@uliege.be 

1. Introduction 
In the emerging field of computational toxicology, many predictive tools 
are available today, covering different toxicological endpoints and 
providing high accuracy predictions [1]. However, two main issues affect 
these in silico models. First, models are mainly based on animal-test data, 
raising ethical concerns and lacking a good correlation when applied to 
human toxicity. Second, models often cannot explain the biological 
mechanisms of toxicity, since they are developed solely on the structures 
of toxic/non-toxic chemicals. To overcome current limitations, we 
developed a new systems biology approach to build a Physiological Map 
(PM) based on human data and represented in an online interactive 
interface. 

2. Materials and Methods 
The semi-automated method described here is useful to retrieve data in 
order to build the initial PM, as well as for its validation. An initial manual 
literature review, with the support of domain experts, is supplemented by 
computational interrogation of ontologies (e.g. Gene Ontology) creating a 
network of genes, proteins, molecules, and phenotypes [2]. Then, this 
automatically generated network can be converted into pathways to add 
manually to the PM. Ultimately, the PM is represented using the graphical 
layout of CellDesigner and can be visualized on the web using the MINERVA 
platform, allowing field experts to review it. 

3. Results 
We developed several PMs in the frame of the European project ONTOX. 
The project aims to improve risk assessment in the liver, kidney, and 
developing brain, avoiding the use of animal tests [3]. We present here the 
kidney PM, organized in its main compartments: tubular lumen, blood, 
glomerulus, proximal tubule, the loop of Henle, distal tubule, and collecting 
duct. We display all the processes involved in filtration, reabsorption and 
secretion for urine production. The PM shows the normal physiology but it 
is aimed to study two pathological conditions: kidney cristallopathy and 
tubular necrosis.

4. Discussion and Conclusions 
The method proposed here guides the user through the construction of 
PM even starting from limited information. The PMs are initially developed 
as a qualitative and static representation of physiological processes. 
However, they can be useful for the parallel or subsequent development of 
adverse outcome pathways. The next step is to add kinetic parameters and 
transform our PMs into dynamic and quantitative models able to describe 
different cellular conditions. At the end, all the collected data can be 
organized in a dictionary of related elements, a structure called ontology 
in ONTOX project. This represents an exceptional opportunity to improve 
toxicological predictions and investigate human toxicities from a new 
perspective. 
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