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Helmholtz Zentrum München 
 

•  Part of Helmholtz Association (17 centers, €3.3 billion, 33000 people) 

•  Leading center for Environmental Health in Germany 

•  25 institutes (1879 people, 607 scientists & 307 PhD students) 

•  >70 contracts with EU (2 MC ITN, “ECO” and “GOODWATER”) 

•  Disciplines 

•  Biology 41% 

•  Chemistry/biochemistry 14% 

•  Physics 10% 

•  Medicine 7% 

•  Chemoinformatics group, Institute for Bioinformatics & Systems Biology 

  10 peoples, strong expertise in in silico data analysis, machine learning 
methods, chemoinfomatics software development, data dissemination 



REACH 

Registration, Evaluation, Authorisation and 
Restriction of Chemical substances 

European Chemicals Agency (ECHA) in Helsinki  



http://www.basf.com/group/corporate/en/sustainability/management-and-instruments/success-added-value 



REACH and Environmental Chemoinformatics 

European Chemical Agency (ECHA) has to evaluate and 
register >140,000 chemicals 

 
Testing cost up to 200k€/chemical (in total up to €6 

billion) 

 
REACH article 25: “Vertebrate testing is the last resort. 

Existing information has to be gathered on physico-
chemical, toxicological and ecotoxicological 
properties of a substance, including information 
generated by QSARs” 

 



CAse studies on the development and application of in-silico 
techniques for environmental hazard and risk assessment 



www.cadaster.eu 

•  Exemplify the integration of information, models, 
strategies for safety-, hazard-, risk assessment for 
large numbers of substances 

•  Carry out “real” risk assessment for several classes 
of chemical substances according to the basic 
philosophy of REACH: < costs, animal testing, time 

•  Exemplify how to increase non-testing information 
whilst quantifying and reducing uncertainty 

CADASTER Goals 



CADASTER Aims 
 
Provide full environmental hazard and risk assessment according 
to the REACH philosophy for chemicals belonging to 4 classes of 
emerging chemicals: 

1.   Polybrominated diphenylethers (PBDE), hydrophobic chemicals 
that pose a threat to man and the environment. 

2.   Perfluoroalkylated substances and their transformation products, 
like perfluoroalkylated sulfonamides, alkanoic acids, sulfonates. 
Persistent hydrophilic compounds that may be toxic for man and 
environment. 

3.   Substituted musks/fragrances: a heterogenic group of chemicals of 
varying composition like substituted benzophenones, polycyclic musks, 
terpene derivatives. Common emission pattern in the environment. 

4.   Triazoles/benzotriazoles: increasingly used as pesticides and anti-
corrosives. 

www.cadaster.eu 



CADASTER Activities 
•  Collection of experimental data according to  Screening Initial Data Set 

Dossier (SIDS) 

•  Development of Quantitative Structure-Activity and Structure-Property 
Relationship Studies (QSAR/QSPR) 

•  Generation of new data essential for validation and proper hazard/risk 
assessment 

•  Integration of QSARs within hazard and risk assessment  

•  Dissemination of information: web site, data & models 

  http://www.cadaster.eu 

  http://www.qspr-thesaurus.eu 

•  1st Workshop on the use of the QSAR tools for the risks assessments in 
REACH (September 2011, http://cmtpi-2011.si) 

•  2nd Workshop on the development and the use of QSAR models in REACH 
(2012, to be announced) 

 
 

www.cadaster.eu 



http://www.eco-itn.eu   

Training activities 



Overview of ECO 
Aims and Goals: 

-  Training of environmental chemoinformatics 

-  Education both in computational and experimental parts 

-  Provide expertise with respect to 

•  Use of QSAR/QSPR models in environmental studies 

•  Registration of new chemicals 

•  Evaluation of chemicals before they enter the production chain 

 

Resources: 

•  Seven partners 

•  Twelve associated partners 

 

Training: 

•  11 PhD positions (36 months)  

•  37 short-term fellowships (3-12 months)  - Several fellowships are available 

•  Six summer and winter schools 

•  Internship within partners and associated partners 

 
http://www.eco-itn.eu 



First ECO school at UFS Schneefernerhaus, Zugspitze 

http://www.eco-itn.eu 



Valorization and exploitation of project results 

Support and further development of scientific findings after the 
end of projects 

Commercial exploitation of project results 
 
Our experience: 
 
 
 
 
 
Company will support and extend activities after the end of the 

CADASTER project (2013+). 

http://www.eadmet.com 



Web OCHEM – On-line Chemical Modeling Environment 
   http://ochem.eu 



in-vitro in-vivoin-silico

eADMET R&D Pipeline:  in vitro – in vivo correlations 

Bio-/chemo-
informatics Pathways

Machine Learning

http://www.eadmet.com 



Collaboration 

CADASTER: 
Data for analyzed chemical classes 
Scientific expertise with respect to QSAR/QSPR model development for 
the registration of chemical compounds 

 
ECO: 
Training in environmental chemoinformatics (STR are available) 

 
eADMET GmbH: 
Collection, integration and application of chemical data and models in 
environmental chemistry, chemical industry and drug discovery 
Use of in in vitro to in vivo correlations; data analysis and interpretation 



 EU project partners 
 

 My team: 
 Eva Schlosser 
 Vlad Kholodovych 
 Iurii Sushko   
 Ahmed Abdelaziz 
 Stefan Brandmaier 
 Jacques Ehret 
 Robert Körner 
 Sergii Novotarskyi 
 Wolfram Teetz   

The  Chemoinformatics group is focused towards development and application of in 

silico computational tools to support the disease oriented studies at HMGU. While 

doing fundamental studies in the field of chemoinformatics, the group focuses on 

serving drug discovery projects within the center.  

Our concept is "Experimental tests should become confirmative stage of the in 

silico predictions":  the combination of in silico and experimental measurements (in 

vitro, in vivo) can dramatically speed/up drug discovery projects within HMGU. The 

virtual screening of new compounds will help to identify scaffolds with the most 

promising properties, guide experimental work and decrease the number of 

experimental steps required to develop new drug-like molecules. The group has 

developed a platform for Chemoinformatics data modeling – On-line CHEmical Modeling 

(OCHEM) environment http://ochem.eu. It will be further developed and extended 

to provide support to the chemical biology projects within the center. Moreover, our aim 

is also to make the OCHEM a world-wide hub for storage and sharing of chemical data, 

tools and models.  

Chemoinformatics and Drug Design 

 
Ahmed Abdelaziz 
 
Ahmed Abdelaziz’s main scientific interest is 
the Insilico prediction of environmental 
toxicity accounting for bioavailability and 
mechanism of toxicity.  
The models developed by him investigate 
the bioavailability of molecules which can be 
important to have better interpretation of the 
in vitro and in vivo correlations. Furthermore, 
grouping of molecules according to their 
mode of action can increase the accuracy of 
in vivo toxicity predictions and provide a 
clear mechanistic explanation of the toxicity 
of chemicals. 

 

 
Wolfram Teetz 
 
The area of my research is the interpretation 
of structure-activity relationship models. 
Predictive models are good for screening 
purposes, but to understand why a 
compound is active an interpretation is 
needed. Interpretability generally involves a 

trade off with 
accuracy and 
restriction to a 
well-defined do-
main of appli-
cability, but it is a 
crucial prerequi-
site to main-

taining validity in “deep” argumentation 
networks necessary to bridge the gap 
between data and new knowledge.  

 
 
Dr. Igor Tetko 
 
Author of Associative Neural Networks, 
property-based similarity, self-learning 
algorithms for neural network. His main 
expertise is development of chemoinformatics 
tools for QSAR/QSPR, applicability domain 
& accuracy of prediction of models, prediction 
of physico-chemical & biological properties, 
dissemination of information using web 
tools.  He coordinates FP7 Marie Curie Initial 
Training Network „Environmental 
Chemoinformatics“ (ECO), Virtual 
Computational Chemistry Laboratory 
(VCCLAB). He is also WP leader in FP7 
project „CAse studies on the Development 
and Application of in-Silico Techniques 
for Environmental hazard and Risk assessment 
(CADASTER)” and CSO at eADMET GmbH. 

  

 
 
Jaques Ehret 
 
Jaques Ehret studies what happens when 
we approximate prediction models with 
other prediction models. The aim of this 
work is to determine if building models 
using predicted values is possible, for 
example in case of property given by 
software predictors or in case of 
experimental value which are hidden in 
order to protect real data. 
 

 
Dr. Iurii Sushko 
 
Iurii Sushko’s main scientific interest is the 
applicability domain of QSAR models 
and the estimation of the prediction 
accuracy.  
 
The methods developed by him have been 
successfully applied to QSAR models for 
such properties as mutagenicity (Ames 
test) and aqueous toxicity. These methods 
allow computational models to achieve the 
accuracy of experimental measurements. 

 
Sergii Novotarskyi 
 
Sergii Novotarskyi is student working in the 
field of chemogenomics and QSAR 
analysis.  

His PhD project is 
dedicated to apply-
ing a chemogeno-
mics approach in 
QSAR analysis for 
predicting human 
CYP450 inhibition 
activity of small 

molecules.  
The main idea is that incorporating protein-
ligand interaction-based descriptors into 
traditional QSAR models for CYP450 
inhibition allows statistically significant 
increase in model predictivity. 

 
 
Dr. Vlad Kholodovych 
 
Vlad Kholodovych works in structure- and 
ligand-based drug design, in particular 
design of protein kinase inhibitors and 
nuclear receptors. He is also interested in 
virtual screening, physical and in silico 
ADMET properties prediction, data mining 
and analysis. He currently focus on 
building computational models for 
predicting cardiotoxicity using in silico 
technologies. 
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Dr. Eva Schlosser 
 
Eva Schlosser  focuses on science 
management. Her main interests are 
project management, strategy, communi-
cation, evaluation, quality management, 
public relations, intellectual property 
rights, etc! She is a mediator between 
science and administration.  

 
 
Stefan Brandmaier 
 
Stefan's area of research is the design of 
experiments. The basic question within this 
field of research is to select a subsample of 
the chemical space for experimental 

testing, but also 
for model buil-
ding.  
One of the 
difficulties there-
by is to keep the 
balance bet-
ween represent-
tativity and di-

versity within the subsample. Another 
important question is, weather the quality of 
the selected subsample can be improved 
by taking prior knowledge into account. 
 

 
Robert Körner 
 
His scientific interests are pKa prediction 
models. 
A combination of different localized 
molecular descriptors is used to train a 
machine learning algorithm (MLR, KRR, 
ANN, SVM) as a pKa prediction model. 
Localized descriptors are semi-empirical 
(frontier electron theory) or 
electrotopolocical state indices at the 
automatically detected ionizable center. 
These descriptors can be used in a tree-
like fingerprinting manner. 

 
 

Distance (bonds), d = 0 1 2 3 4 
Sybyl atom types, t= O.3 C.ar C.ar C.ar C.ar 
Count of appearence 1 1 2 2 1 
Sum of e-State indices 8,95 2,95 3,28 2,85 1,44 
Sum of FET-descriptor -9.56 -7.25 -14.50 -16.81 -

10.20 


