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Agenda

• Undergraduate
• PhD

– Marie Skłodowska-Curie program

• Translational studies



Undergraduate



Initial career opportunities

• HiWi (Research Assistant)
• Short research projects
• Erasmus



HiWi (Research Assistant)

HiWi 2001 – 2006

PhD 2007 – 2010



HiWi (Research Assistant)



Short Research Projects



BSc and MSc projects

OCHEM consensus model wins Kaggle solubility challenge

Ms A. Kopp, BSc student at LMU



Erasmus (European Community Action 
Scheme for the Mobility of University 
Students)

Erasmus of Rotterdam or 

Erasmus (1466 –1536) was a 

Dutch philosopher and 

Catholic theologian who is 

considered one of the 

greatest scholars of the 

Northern Renaissance.

5600 organisation from world

38 countries

Erasmus Charter for Higher Education

https://erasmus-plus.ec.europa.eu

Source of images: wiki and Erasmus web site

https://en.wikipedia.org/wiki/Northern_Renaissance




PhD



PhD position announcements (external)

• https://euraxess.ec.europa.eu
• LinkedIn groups, e.g.

– Jobs in computational chemistry, computational drug design, 
cheminformatics & molecular modelling

– Master Chemoinformatics (MSc)
•  http://ccl.net/chemistry/announcements/jobs/
• https://www.dfg.de/en/research_funding
• Nature, Science job announcements
• ResearchGate, Twitter
• Mailing lists, e.g., connectionists@cs.cmu.edu 

https://euraxess.ec.europa.eu/
http://ccl.net/chemistry/announcements/jobs/
https://www.dfg.de/en/research_funding
mailto:connectionists@cs.cmu.edu








Nobel price to 
former MSCA 
fellow

On 7 October 2020, the Royal 
Swedish Academy of Science 
awarded the Nobel Prize in 
Chemistry to Emmanuelle 
Charpentier and Jennifer A. 
Doudna ‘for the development of 
a method for genome editing’.

Dr Charpentier is a former 
MSCA fellow and principal 
investigator involved in the 
training of young researchers in 
the field of genomics in the 
MSCA project ENLIGHT-TEN ITN.

https://www.nobelprize.org/prizes/chemistry/2020/summary/
https://www.nobelprize.org/prizes/chemistry/2020/summary/
https://cordis.europa.eu/project/id/675395


MSCA ITN applications

• Strong scientific competitive program, success rate ca 10%
• Evaluation is done of the whole consortium not of the individual partner
• Complementarity of partners
• Strong training program (“Curriculum”)
• Strong training in complementarity skills 



ECO http://ecoitn.eu



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



Origin of the fellows



Overall network



Origin of fellows per country
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ECO http://ecoitn.eu

Igor Tetko



The final School of the ECO project (September 2013)





Examples of careers









Training activities of ECO: steps to success in career

Training by participation to 
international conferences 

and courses

Training in 
complementary skillsTraining in 

professional skills

Training by 
secondments with 

partners

Training by 
internships in 

industry

Online training in 
QSAR/QSPR tools

Advanced training 
by summer and 
winter schools

Training in host 
laboratories according 
to the individual plans



EC HORIZON 2020 Marie Skłodowska-Curie 
Innovative Training Network (ITN)

Coordination:
Michael Sattler, Helmholtz Zentrum München

Accelerated Early staGe drug dIScovery



Source: WHO Fact sheet N°259 FAO- PAAT

Hotez.  PJ. Et al PLoS Negl Trop Dis. 7(10): e2300. 

Disease Parasite Epidemilogy Region

African sleeping
sickness

Trypanosoma 
brucei

7216  Confirmed cases (2012)

20 000 estimated total

70 million in endangered area

Equatorial Africa. „Tse-tse

zone“

Chagas disease Trypanosoma 
Cruzi

41 000 New cases (2010)

10 000 Deaths

USA, Canada
Latin America, Spain, 

Leischmaniasis Leishmania 
Donovani

1.5-2 million cases yearly, 

52 000 deaths

350 million in endangered area

88 (sub)tropical countries,

mainly India but also 

Southern America

and Texas

Disease Parasite Animals Region

Nagana T. Congolese
T. Vivax

Cattle, sheep, pigs, horses, 

camels, monkeys

37 African countries

Dourine
(Covering sickness)

T. Equiperdum Horses, donkeys, mules

-untreatable-
Africa, Asiatic Russia, Middle East

Europe (2011 Outbreak in Italy)

Surra T. Evansi
T. Suis

Horses, donkeys, mules, 

cattle, camels, 

South America, Africa, Middle East, 

Philippines

Sheep Ked T. Melophagium Sheep (benign) Northern UK, Croatia (86%), Turkey (8%) 

T. Irwini Koalas Australia

Est. T. Cruzi
infections

Human Diseases

Animal Diseases

Target: Trypanosomatids caused by Kinetoplastida



PPI interface

Hypothesized Target

Neufeld, C. … Sattler, M.  (2009) EMBO J. 28: 745-754 Peroxins Pex14/Pex5 are responsible 

for transport of  glycosomal enzymes 

from cytoplasm to glycosomes for 

glucose metabolism



Cmp-5

Commercial 
compounds

library

22*106

3D 
pharmacophore 

screen

10 000

3D 
docking

50

Scaffold
selection

8

Hit identification

Dawidowski, M., … Popowicz, G. M. Science 2017, 355, 1416-1420.



big data in chemistry + informatics = chemoinformatics

The increasing volume of biomedical 
data in chemistry and life sciences 
requires development of new methods 
and approaches for their analysis.
The BIGCHEM project will provide 
innovative education in large chemical 
data analysis. The innovative research 
program will be implemented with the 
target users, large pharma companies 
and SMEs, which generate and analyze 
large chemical data as well as will 
promote technology transfer from 
academy to industrial applications.

Marie Skłodowska-Curie Innovative Training Network  
             European Industrial Doctorate

http://bigchem.eu

http://bigchem.eu/




BIGCHEM fellows: three years after the project end
Dr. Raquel Rodríguez-Pérez, University of Bonn/Boehringer Ingelheim - PhD 
by University of Bonn - now Principal Scientist at Novartis, Basel, Switzerland

Dr. Arkadii Lin, University of Strasbourg/Boehringer Ingelheim - PhD 
by University of Strasbourg -now Team Leader in Chemoinformatics
at Insilico Medicine, Abu Dhabi

Dr. Dipan Ghosh, Helmholtz Zentrum München/LDC - PhD by Technical 
University of München - now Scientist at Lead Discovery Center 
GmbH, Dortmund, Germany

Laurianne David, University of Bonn/AstraZeneca - now Computational 
Chemist at Evotec, Toulouse, France

Dr. Josep Arús-Pous, University of Bern/AstraZeneca - PhD by University of 
Berm - now Senior Machine Learning Engineer at Roche, Basel, Switzerland

Dr. Xuejin Zhang, ETH Zürich/Boehringer Ingelheim - PhD by ETH 
Hönggerberg -now ML/AI Scientist at VantAI, USA

Thomas Blaschke, AstraZeneca/University of Bonn (finishing PhD, working on 
a start-up in the UK)

Dr. Amol Thakkar, University of Bern/AstraZeneca - PhD by University of 
Berm - now Research Scientist at IBM Research, Zurich,

Michael Withnall, Helmholtz Zentrum München/AstraZeneca - now Head of 
Computational Chemistry at Apheris AI, Berlin

Oliver Laufkötter, AstraZeneca/University of Bonn (finishing PhD)

Benedict Mutimba,* Boehringer Ingelheim - now Technical Project Manager 
& Scrum Master at Klick Health, Toronto, Canada

Eric March Vila,* University of Modena and Reggio Emilia, now - Research 
Associate at Universitat Pompeu Fabra, Barcelona

Two fellows who joined BICGHEM later

https://novartis.com/
https://insilico.com/
https://www.lead-discovery.de/
https://www.lead-discovery.de/
https://www.evotec.com/
https://roche.com/
https://www.vant.ai/
https://research.ibm.com/
https://www.apheris.com/
https://www.klick.com/
https://www.upf.edu/en/


Advanced machine Learning 
for Innovative drug discovery

16 PhDs
17 beneficiaries
13 partners
5 companies
17 countries
3.93 M€

AIDD ITN https://ai-dd.eu

https://twitter.com/AiddOne 

https://ai-dd.eu/
https://twitter.com/AiddOne


School at AstraZeneca







Program of the First AIDD School in Munich



Fellows attending School in Lugano



Social activities: boat excursion in Belgium



Outreach activities: Pint of Science in Munich pub 



Explainable AI for molecules - https://aichemist.eu



Number of applications per ESR position (BIGCHEM) 

	



Science and entrepreneurship



UBC lands massive licensing deal for cancer drug

Researcher Artem Cherkasov displays a computer model simulation used to develop a new treatment for drug-
resistant prostate cancer at the Vancouver Prostate Centre . 'Using computer simulations, we sometimes go 
through 50 million compounds to find a molecule that will seat in a precise and accurate way,' he says. 
Photograph by: Steve Bosch, PNG 

Under the terms of the agreement with Roche, UBC and VCHRI receive an upfront payment and up to $141.7 million 
US in milestone payments if the drug moves through pre-clinical and clinical trials, regulatory approval and meets 
sales targets, and then royalties thereafter.

http://vancouversun.com/news/staff-blogs/ubc-lands-massive-licensing-deal-for-cancer-drug 

http://vancouversun.com/news/staff-blogs/ubc-lands-massive-licensing-deal-for-cancer-drug


ADDUCT Organization & Infrastructure

Slide courtesy of Prof. A. Cherkasov



First-in-class drug for blood cancers discovered by Ontario researchers 
receives record-setting industry investment

Years of hard work by OICR’s Drug Discovery group and Ontario partners moves potential new treatment for leukemia 
towards clinical trials
On January 29, 2019, Celgene Corporation made an investment of up to US$1 billion that will facilitate further 
research and development of the potential drug and support clinical trials in Ontario. The potential drug was 
designed to exploit a weakness in leukemia centred on the protein WDR5 that was discovered by Ontario researchers.

https://news.oicr.on.ca/2019/01 

https://news.oicr.on.ca/2019/01


Example of GO-Bio funding in Germany



GoBio program

Igor Tetko
https://www.go-bio.de/gobio/shareddocs/downloads/de/praesentation_gb8170302.pdf



Financing rounds

Igor Tetko
https://www.go-bio.de/gobio/shareddocs/downloads/de/praesentation_gb8170302.pdf



 

 

Firma Sitz Gründung 

Corimmun Martinsried 2006 

pluriSelect Leipzig 2006 

Elara Pharmaceuticals Heidelberg 2006 

ChromoTek Martinsried 2008 

Riboxx Radebeul 2009 

BioNTech RNA Pharmaceuticals Mainz 2009 

FreiBiotics Freiburg 2009 

ethris Martinsried 2009 

iThera Medical Oberschleißheim 2010 

TissUse Berlin 2010 

SYNIMMUNE Tübingen 2010 

Eupheria Biotech Dresden 2010 

Cortec Freiburg 2010 

eADMET Oberschleißheim 2010 

AgroProtect Aachen 2010 

PSites Pharma Frankfurt 2011 

CCRP Therapeutics Berlin 2011 

Dynamic Biosensors München 2012 

BianoScience Zwickau 2012 

ImevaX München 2014 

Rigontec Siegburg 2014 

Zellkraftwerk Leipzig 2014 

SenseUp Jülich 2015 

Signatope Reutlingen 2016 

Igor Tetko
https://www.go-bio.de/gobio/shareddocs/downloads/de/praesentation_gb8170302.pdf

Igor Tetko

Igor Tetko





Example of a successful exist of a Go-Bio project

AdvanceCor emerged from Corimmun GmbH after 100 million US dollars (in 
2012) investment by Janssen. The founding of Corimmun was supported by 
the BMBF as part of the GO-Bio funding.













Go-Bio 1st round, Award ceremony, 2006

Özlem Türeci, Roland Jahns, Annette Schavan



Topics from the Go-Bio GründungsGespräche

GG1 - Nov. 2007 - IP-strategy and coaching
GG2 – March 2008 - Business plan and preparations of financing negotiations
GG3 - Nov. 2008 - The first round of financing - requirements and factors of success
GG4 - March 2009 - Clinical studies – an introduction
GG5 - Nov. 2009 - Management
GG6 - March 2010 - Quality management
GG7 - Nov. 2010 - Business game “Risky Business” (development of pharmaceuticals)
GG8 - May 2011 - Negotiation management
GG9 - Dec. 2011 - Contract design
GG10 - May 2012 - Presentation technique, customer and investor approach
GG11 - Dec. 2012 - IP and company takeover
GG12 - Apr. 2013 - Experience reports from GO-Bio founders
GG13 - Dec. 2013 - Team development and HR management
GG14 - May 2014 -Coaching
GG15 - Dec. 2014 - Financing
GG16 - May 2015 - Governance, risk management & compliance (GRC)
GG17 - Nov. 2015 - Company simulation
GG18 - June 2016 - Contract design and team pitch
GG19 - Dec. 2016 - Experience reports
GG20 - May 2017 - IPO
GG21 - Dec. 2017 - Corporate Communications
GG22 - June 2018 - Clinical Studies
GG23 - Dec. 2018 - Business simulation game
GG24 - May 2019 - Coaching, business etiquette, team development
GG25 - Nov. 2019 - Contract law
GG26 - Nov. 2020 - IP-strategy
GG27 – June 2021 - Financing
GG28 – Dec. 2021 - Business plan
GG29 - Jun 2022 – Contracts and contract negotiations
GG30 - Sep 2022 – Business simulation
GG31 - May 2023 - Team, Team, Team!





A chronology of entrepreneurship

2009

2010

2007

2012 - 14

2014 Bankruptcy…

2015

2011
2016

2017+







eADMET 
core team



German Research Center for Environmental Health  

Ascenion, eADMET and BIGCHEM (all GmbH) are spin-offs of the center





Data storage and model development: http://ochem.eu



Physiological and physical–chemical barriers affecting a drug 
bioavailability. 

Adapted from Kerns, E. H.; Di, L. Pharmaceutical Profiling in Drug Discovery. Drug Discov. Today 2003, 8, 316–323. 
Copyright (2003), with permission from Elsevier. 

See also Ratkova, E. L. et al Empirical and Physics-Based Calculations of Physical–Chemical Properties. In Comprehensive 
Medicinal Chemistry III, Chackalamannil, S.; Rotella, D. P.; Ward, S., Eds.; Elsevier: Oxford, 2017; Vol. 3, pp 393-428. 



ADMETox filters in Bayer

Göller, AH et al  Drug Discov. Today 2020, 25 (9), 1702-1709. 



Bayer workflow for model life cycle

Göller, A.H. et al.  Drug Discov. Today 2020, 25 (9), 1702-1709. 





Key issues for
in-silico ADME/Tox

eADMET in-silico tools
– Need structure information only, Identify poor 

predictions. 

– Saves time and costs in R&D

– Fail early, fail fast, fail cheap

but
In-vitro and in-vivo testing of actual compounds are 

considered more reliable than in-silico tools



Key feature: accuracy estimation

+

Blind in-vitro testing of all compounds

Blind in-silico prediction of all compounds

eADMET: in-silico prediction plus intelligent 

testing of selected compounds

Method Costs QualityTime



Data storage and model development: http://ochem.eu



Modeling iterative workflow

Select dataset

• Over >1M 
measured values

• Over 400 properties

Select descriptors

 (24 packages:0D, 1D, 2D 
3D)

Build model

(MLR, ANN, KNN, 
Random Forest, SVM, 

FSMLR, WEKA-J48)

Validate

Internal (N-Fold cross-
validation, Bagging)

External validation



Traditional representation of chemical 
structures

  Saccharin

1D   2D  3D

C7H5NO3S   



Examples of descriptors



QSPR/QSAR modelling in OCHEM



Machine Learning directly from chemical structures

P. Karpov, G. Godin, I. V. Tetko, J. Cheminform. 2020, 12, 17.

https://github.com/bigchem/transformer-cnn

https://github.com/bigchem/transformer-cnn


Winning model: 
OCHEM-generated consensus 

model

Andrea Kopp
SLAS Europe 2023

25.05.2023

Team of Igor Tetko with Peter Hartog, Martin Šícho and Guillaume Godin



93%

4% 3%

high medium low

• Experimentally: Nephelometer measures undissolved sediment

• Classification into low, medium and high soluble with phenytoin 
and amiodarone as thresholds

• 70k training datapoints, 15k public leaderboard, 15k private 
leaderboard

• Stratified random sampling

Challenge set-up

Imbalance of data



Workflow with OCHEM

Data preparation Model calculation

Consensus 
model

Evaluation

- Standardization
- Neutralize
- Remove salts
- Clean structure

Classification
with thresholds

Methods
- Linear Regression
- Random forests
- Boosting
- Deep neural networks
- Convolutional NN
- …

3300 properties
in 28 single models Average

Metrics
- ROC-AUC
- (Balanced) accuracy
- RMSE

Descriptor sets
- ALogPS, OEstate
- CDDD
- RDKit
- Fragmentor
- …

Database

Probability prediction of test molecules

Public scoring
Highest κ2 = 0.14731

Assumption of class frequencies



OCHEM for modeling

• Graphical interface allows 

comprehensive modeling without 

explicit coding

• Implementation for GPU and CPU use

• Consensus models:

• Average over multiple models to 

improve prediction

• Orthogonal models

• Various descriptor sets/ molecular 

representations



0.140 0.114

0.147 0.116

0.132 0.107

0.117 0.096

0.131 0.115

0.132 0.104

0.129 0.103

Public leaderboard Private 
leaderboard

Quadratic kappa metric scores
Consensus 
modeling 
improves 
individual 

predictions

28 models

8 models

9 models

10 models



Novotarskyi, S. et al. Chem. Res. Toxicol. 2016, 29, 768-75.





openOCHEM https://github.com/openochem  

https://github.com/openochem


Questions

1) What kind of difficulties that you have encountered? How did you overcome? 
2) How did you develop your career skills( such as technical skills for your job)?
3) How we can learn to think as a researcher? Do you have any tips for that? 
4) Have you ever give up anything during your journey as a researcher? 
5) Do you have any recommendations to the students who are doing their 
masters degree before starting to pHd? 



Acknowledgements Andi Kopp
Peter Hartog
Fabian Krüger
Paula Torren-Peraire
Varvara Voinarovska
Katya Ahmad
Marchela Pandelova
Nesma Mousa
Mark Embrechts

Emilio Benfenati
and all colleagues from 
CONCERT REACH
 
Martin Šícho (Uni Leiden)
Guillaume Godin (Firmenich)
Ruud van Deursen (Firmenich)

Michael Sattler (HMGU)


