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Agenda

* Undergraduate
e PhD

— Marie Sktodowska-Curie program

* Translational studies



Undergraduate



Initial career opportunities

* HiWi (Research Assistant)
* Short research projects

e Erasmus



HiWi (Research Assistant)

Cited by VIEW ALL
All Since 2018

Citations 7531 4426
h-index 35 27
i10-index a7 41
1400

1050

Q 700
Roland Arnold - st ag University of Birmingham -
Principal Investigator/Group Leader. Institute of Cancer and Genomic

Sciences, University of Birmingham

2016 2017 2018 2019 2020 2021 2022 2023
United Kingdom - Contact info

419 connections

a Dr. Olivia Prazeres da Costa, PMP, Philipp Pagel, and 26 other mutual connections

<7 Message SIMAP—structuring the network of protein similarities 39 2007
T Rattei, P Tischler, R Arold, F Hamberger, J Krebs, J Krumsiek, ...
Nucleic acids research 36 (suppl_1), D289-D292

Gepard: a rapid and sensitive tool for creating dotplots on genome scale 707 2007
J Krumsiek, R Amold, T Rattei
Bioinformatics 23 (8), 1026-1028

Using public resource computing and systematic pre-calculation for large scale sequence 8 2007

H i W i 2 OO 1 - 2 OO 6 :rlliaalg;.liﬁ Walter, R Arnold, DP Anderson, W Mewes

International Workshop on Grid Computing in Computational Biology, 11-18

P h D 2 O O 7 - 2 O 1 0 SIMAP: the similarity matrix of proteins 59 2006

T Rattei, R Arnold, P Tischler, D Lindner, V Stiimpflen, HW Mewes
Nucleic Acids Research 34 (suppl_1), D252-D256

SIMAP—the similarity matrix of proteins 52 2005
R Arnold, T Rattei, P Tischler, MD Truong, V Stimpflen, W Mewes
Bioinformatics 21 (suppl_2), ii42-ii46

MIPS: analysis and annotation of proteins from whole genomes 749 2004
HW Mewes, C Amid, R Amold, D Frishman, U Glildener, G Mannhaupt, ...
Nucleic acids research 32 (suppl_1), D41-D44

MIPS Arabidopsis thaliana Database (MAtDB): an integrated biological knowledge resource 211 2002
based on the first complete plant genome

H Schoof, P Zaccaria, H Gundlach, K Lemcke, S Rudd, G Kolesoy, ...

Nucleic Acids Research 30 (1), 91-93



HiWi (Research Assistant)

Susann Bader (she/Her) - 1st

Scientific Software Engineer @ Genedata

Bavaria, Germany - Contact info

214 connections

w Yurii Sushko, Sergii Novotarsk

@ Genedata

Ludwig-Maximilians
LY Universitat Miinchen

Susann Bader (geb Vorberg) 2 roLLow

Postdoc Bioinformatics
Verified email at genzentrum.Imu.de
structural bioinformatics machine learning statistical modelling protein structure prediction

TITLE CITED BY YEAR

LocTree3 prediction of localization 285 2014
T Goldberg, M Hecht, T Hamp, T Karl, G Yachdav, N Ahmed, U Altermann, ...
Nucleic acids research 42 (W1), W350-W355

Modeling the biodegradability of chemical compounds using the online CHEmical modeling 67 2014
environment (OCHEM)

S Vorberg, IV Tetko

Molecular Informatics 33 (1), 73-85

Synthetic protein alignments by CCMgen quantify noise in residue-residue contact prediction 20 2018
S Vorberg, S Seemayer, J Soding
PL0S computational biology 14 (11), e1006526

GET MY OWN PROFILE

Cited by VIEW ALL

All Since 2018
Citations 376 273
h-index 4 4
i10-index 3 3
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Short Research Projects

Authors
Publication date
Journal
Q Volume
H 3 . Ludwig-Maximilians- Issue
Carqllne F"edel st ) o ) - Universitat (LMU) Miinchen
Associate Professor at Ludwig-Maximilians-Universitat (LMU) Pages
Miinchen Publisher
Greater Munich Metropolitan Area - Contact info :
Description
Prof. Dr. Katharina Jahn
Freie Universitit Berlin i

Institut fiir Informatik
Biomedical Data Science
Professor

Address Takustr. 9
Room 009
14195 Berlin

Support vector machines for separation of mixed plant-pathogen EST
collections based on codon usage

Caroline C Friedel, Katharina HV Jahn, Selina Sommer, Stephen Rudd, Hans W Mewes,
Igor V Tetko

2005/4/15
Bioinformatics
21

8

1383-1388

Oxford University Press

Motivation: Di y of host and pathogen genes exp d at the plant-pathogen
interface often requires the construction of mixed libraries that contain sequences from
both genomes. Sequence identification requires high-throughput and reliable
classification of genome origin. When using single-pass cDNA sequences difficulties
arise from the short sequence length, the lack of sufficient taxonomically relevant
sequence data in public databases and ambiguous seq homology b plant
and pathogen genes.

Results: A novel method is described, which is independent of the availability of
homologous genes and relies on subtle differences in codon usage between plant and
fungal genes. We used support vector machines (SVMs) to identify the probable origin of
sequences. SVMs were pared to | other hine learning techniques and to a
probabilistic algorithm (PF ...

Cited by 36

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 20z




BSc and MSc projects

OCHEM consensus model wins Kaggle solubility challenge
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Ms A. Kopp, BSc student at LMU




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

5600 organisation from world
38 countries

Erasmus Charter for Higher Education

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

erasmus

*
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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.

Source of images: wiki and Erasmus web site


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

francais % Contactus Login

Erasmus Mundus Joint Master - ChEMoinformatics+

: Unique in Europe
Munous CHemoinFo+
O 0 - European Master n

About Pedagogical Program Partners Career Application Promotions Blog News FAQ Contactus

ChEMoinformaticsPlus: the Erasmus Mundus Master degree in Chemoinformatics across Europe and beyond

7 universities are involved in the two years Erasmus Mundus Joint Master’s Degree ChEMoinformaticsPlus that will open to its first student’s edition
in September 2022. The Erasmus Mundus label is awarded by the European commission to transnational Master programs that contribute to
excellence and internalization of Higher Education in Europe.

Chemoinformatics is a major discipline in theoretical chemistry, using artificial intelligence and data sciences to tackle current social and
innovation challenges in Chemistry. It concerns the development, creation, organization, storage, dissemination, analysis, visualization and use of
chemical information. Within the last 20 years, Chemoinformatics has become a corner stone for the chemical Industry:

“The use of artificial intelligence/ machine learning technologies has become a critical part in the drug discovery processes and chemoinformatics
plays an important role in integrating Al/ML approaches into the field of medical chemistry.” (Astellas Pharma Inc.),



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)

e 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

Marie Sktodowska-Curie Action
2021-2027 :

Under
Horizon 2020
(2014-2020),

the MSCA:

Funded 1080 doctoral
programmes, of which
156 industrial doctoral
programmes and

76 joint doctorates

Involved 4 700
companies, of which
2 200 SMEs

Involved 37% of
researchers from
non-EU countries
and around 1300
organisations
from non-EU and
non-associated
countries

S

Under Pillar | of Horizon Europe, the MSCA are the
European Union’s reference programme for doctoral
education and postdoctoral training. They support
researchers from all over the world, at all stages of
their careers, with a focus on their training, skills and

career development.

Since 1996
budget
14 billion €

researchers

140 000
(39 000 PhDs)

Horizon Europe
(2021-2027)

budget

6.6

billion €

researchers

65 000

(25 000 PhDs)

Under Horizon Europe,
the MSCA will:

Strengthen organisations
The MSCA support excellent doctoral
and postdoctoral programmes and
collaborative projects worldwide,
promeoting structuring impact on

organisations

Foster research and innovation
beyond academia

The MSCA boost ties between academia
and other non-academic organisations
with various incentives, increasing fellows

exposure to other sectors

Build international links
The MSCA are key in attracting talent to

Europe, building international, strategic
partnerships, and promoting global
research mobility and science cooperation



The MSCA have
5 main actions

Doctoral
Networks

implement doctoral

programmes (including joint
doctorates and industrial doctorates)
by international partnerships of
organisations from different sectors.
They train highly-skilled doctoral
candidates, stimulate their creativity,
enhance their innovation capacities
and boost their employability

in the long-term.

MSCA
and Citizens

brings research and
researchers closer
to children, families
and the public at
large through the
European Researchers’
Night - the annual
research communication
and promotion event
taking place at the end of
September across EU Member
States and Horizon Europe
Associated Countries.

Postdoctoral
Fellowships

support researchers’

careers and foster excellence

in research and innovation.
Researchers holding a PhD can
carry out their research activities,
acquire new skills and develop their
careers abroad, whilst developing
competences in non-academic
sectors and working

within interdisciplinary teams.

Staff
Exchanges

encourage short-term
international and inter-
sectoral exchanges of research
and innovation staff through
sustainable, collaborative projects
in Europe and beyond. By doing so,
they enhance knowledge and skills
transfer and increase organisations’
research and innovation capacities.

COFUND

co-finances regional,
national and
international doctoral
and postdoctoral
programmes
for researchers’
training and career
development. The
COFUND action spreads
MSCA's best practices by
setting high standards and
excellent working conditions,
and boosts training and
international, interdisciplinary
and inter-sectoral mobility.



for organisations

High-quality research
training and supervision
offered

Build up strong research and
innovation partnerships

Strengthened
research capacity

Improved human resources
and working conditions to
attract the best researchers

Sustainable knowledge
transfer and new

international and inter-
sectoral collaborations

Enhanced global visibility
and attractiveness

for researchers

New knowledge and skills
in and outside academia

Increased career prospects
and employability

Innovation-oriented mind-
set, to convert ideas into
products and services

Networking and increased
visibility in the European
R&I community

Intermational, interdisciplinary
and inter-sectoral experience
and exposure

Access to leading
organisations and
their teams

Benefits of MSCA:

for European
Research and
Innovation

Scientific excellence promoted
in all countries

Attract and retain talents
in Europe

High quality R&l for Europe's
sustainable growth

Increased strategic
cooperation and brain
circulation between countries,
disciplines and sectors

New links between research,
industry and society

Stronger European
Research Area (ERA)



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

e Strong training program (“Curriculum”)

e Strong training in complementarity skills
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Environmental ChemOinformatics
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News
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ECO News and Events

31 PhDs were awarded to the former ECO fellows. See the impact of ECO ITN
publications at Google Scholar.

10 doctoral (PhD) positions in Big Data Analysis in Chemistry, Marie Skodowska-
Curie ITN BIGCHEM (http:/bigchem.eu)

BIGCHEM (BIG data in CHEMislry) is a Marie Skodowska-Curie Innovative Training Network (ITN) for Earty Stage
Researchors (ESR) funded by the Ewopean Commission under the H2020 Programme. The BIGCHEM ITN will provide
a comprohensive and cross-discpinary structured curriculum for doctoral students in large chemical data analysis using
implemented with the target users, large pharma companies and SMEs, which generate and analyse large chemical
data,

ECO publication received 2016 SLAS ReadersChoice Awards

On January 26 2016, SLAS announced that articie of Schorpp, K. ot al ientification of Small-Molecule Fraquent Hitters
from AlphaScreen Migh-Throughput Screens J, Blomol Screen. 2014, 19 715-726 received 2016 JBS Readers Choce
Award. ECO fellow Mrs. Elona Salmina contributed 10 the chemoinformatics analysis of this study during her short-term
fellowship in HMGU, group of Dr. Tetko.

19th successful PhD in ECO network

On Docember 9 2015, Dr, Alessandra Pirovang successfuly defended her PhD thesis at the Raddowd University, Dr,
Prirgvano was ECO feliow at the same University. The topic of her thesis is "Quantifying blotransformation of xenoblotics
Inmammals® under supervisor of Prol. dr. ir. A.J. Hendriks.



REACH

‘Registration, Evaluation, Authorisation and
Restriction of Chemical substances

R E A C H Guidance

Registration, Evaluation, Authorisation and restriction of CHemicals

European Chemicals Agency (ECHA) in Helsinki



What is the REACH Timetable?

> 1000 va
+ R50/53 (= 100 va)
+ CMR 1+2 (= 1 Va)

>1ta Registration
REACH
e ] Now So
P2 et et |  § | e et | 1T 5 3 et bt | T 1 1 A | A Heale sl e | L B A | | ' e by | 1.
2007] 2008 | 2009 | 2010 2011| 2012] 2013] 2014 2015 2016] 2017 2018[

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



Origin of the fellows




Overall network |
PsG
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Environmental ChemOinformatics

ECO News and Events

gre awarded to the former ECO fellows. See the impact of ECO ITN
publications at Google Scholar.

10 doctoral (PhD) positions in Big Data Analysis in Chemistry, Marie Skodowska-
Curie ITN BIGCHEM (http:/bigchem.eu)

BIGCHEM (BIG data in CHEMislry) is a Marie Skodowska-Curie Innovative Training Network (ITN) for Earty Stage
Researchers (ESR) funded by the Eurcpean Commission under the H2020 Programme. The BIGCHEM ITN will provide
a comprohensive and cross-discpinary structured curriculum for doctoral students in large chemical data analysis using
machine-learning, computational chemistry and chemoinformatics methods. The innovative research program will be
implemented with the target users, large pharma companies and SMEs, which generate and analyse large chemical
data,

ECO publication received 2016 SLAS ReadersChoice Awards

On January 26 2016, SLAS announced that articie of Schorpp, K. ot al ientification of Small-Molecule Fraquent Hitters
from AlphaScreen Migh-Throughput Screens J, Blomol Screen. 2014, 19 715-726 received 2016 JBS Readers Choce
Award. ECO fellow Mrs. Elona Salmina contributed 10 the chemoinformatics analysis of this study during her short-term
fellowship in HMGU, group of Dr. Tetko.

19th successful PhD in ECO network

On Docember 9 2015, Dr, Alessandra Pirovang successfuly defended her PhD thesis at the Raddowd University, Dr,
Prirgvano was ECO feliow at the same University. The topic of her thesis is "Quantifying blotransformation of xenoblotics
inmammals® under supervisor of Prof. dr. ir. A.J. Hendriks.


Igor Tetko


The final School of the ECO project (September 2013)
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ECO ITN publications GET MY OWN PROFILE

Environmental ChemOinformatic - FP7 Marie Curie Innovative Training Network
Verified email at ecoitn.eu

REACH chemoinformatics Ecotoxicology Nanotoxicology QSAR Cited by
All
Citations 4686
TITLE CITED BY YEAR heinde 34
i10-index 58
Online chemical modeling environment (OCHEM): web platform for data storage, model 527 2011

development and publishing of chemical information
| Sushko, S Novotarskyi, R Kérner, AK Pandey, M Rupp, W Teetz, ...

Journal of computer-aided molecular design 25, 533-554

Comparison of different approaches to define the applicability domain of QSAR models 418 2012
F Sahigara, K Mansouri, D Ballabio, A Mauri, V Consonni, R Todeschini

Molecules 17 (5), 4791-4810

Relative importance of microplastics as a pathway for the transfer of hydrophobic organic 402 2016

chemicals to marine life
A Bakir, IA O'Connor, SJ Rowland, AJ Hendriks, RC Thompson
Environmental pollution 219, 56-65

2016 2017 2018 2019 2020 2021 2022

Internalization and cytotoxicity of graphene oxide and carboxyl graphene nanoplatelets in the 377 2013

human hepatocellular carcinoma cell line Hep G2 Co-authors

T Lammel, P Boisseaux, ML Fernandez-Cruz, JM Navas

Particle and fibre toxicology 10, 1-21

Igor V. Tetko
Quantitative structure—activity relationship models for ready biodegradability of chemicals 237 2013 BIGCHEM GmbH & Helmholt
K Mansouri, T Ringsted, D Ballabio, R Todeschini, V Consonni
Journal of chemical information and modeling 53 (4), 867-878 Roberto Todeschini

University of Milano-Bicocca -
ToxAlerts: a web server of structural alerts for toxic chemicals and compounds with potential 217 2012
adverse reactions

| Sushko, E Salmina, VA Potemkin, G Poda, IV Tetko
Journal of chemical information and modeling 52 (8), 2310-2316

Peijnenburg Willie
RIVM - Center for Safety of S

A. Jan Hendriks

. . . : Professor of Environmental S
Degree of deacetylation of chitosan by infrared spectroscopy and partial least squares 137 2015

IKD Dimzon, TP Knepper

Faizan Sahigara
International journal of biological macromolecules 72, 939-945

Business Development Mana

®9~0%



Examples of careers

Kamel Mansouri [orcid:0000-0002-6426-8036]

Computational Chemist at NIH/NIEHS/DTT/NICEATM
Verified email at nih.gov - Homepage

QSAR cheminformatics computational chemistry computational toxicology

TITLE CITED BY

The CompTox Chemistry Dashboard: a community data resource for environmental chemistry 624
AJ Williams, CM Grulke, J Edwards, AD McEachran, K Mansouri, ...
Journal of cheminformatics 9, 1-27

ToxCast chemical landscape: paving the road to 21st century toxicology 495
AM Richard, RS Judson, KA Houck, CM Grulke, P Volarath, ...
Chemical research in toxicology 29 (8), 1225-1251

Comparison of different approaches to define the applicability domain of QSAR models 418
F Sahigara, K Mansouri, D Ballabio, A Mauri, V Consonni, R Todeschini
Molecules 17 (5), 4791-4810

OPERA models for predicting physicochemical properties and environmental fate endpoints 294
K Mansouri, CM Grulke, RS Judson, AJ Williams
Journal of cheminformatics 10 (1), 1-19

CERAPP: collaborative estrogen receptor activity prediction project 277
K Mansouri, A Abdelaziz, A Rybacka, A Roncaglioni, A Tropsha, A Varnek, ...
Environmental health perspectives 124 (7), 1023-1033

Integrated Model of Chemical Perturbations of a Biological Pathway Using 18 In Vitro High- 262

Throughput Screening Assays for the Estrogen Receptor
RS Judson, FM Magpantay, V Chickarmane, C Haskell, N Tania, J Taylor, ...
Toxicological Sciences 148 (1), 137-154

W2 FoLLow

YEAR

2017

2016

2012

2018

2016

2015

GET MY OWN PROFILE

Cited by VIEW ALL

All Since 2018
Citations 4163 3652
h-index 26 25
i10-index 42 42

900

675

450

| | |-

n 0

2016 2017 2018 2019 2020 2021 2022 2023

N

Public access VIEW ALL
1 article 25 articles
not available available

Based on funding mandates



Christian Eschauzier - 1st
Global Director Environment at AkzoNobel

Netherlands - Contact info
500+ connections

~ lan Ken Dimzon, Inge van Driezum, and 4 other mutual connections

= AkzoNobel

X
University of Amsterdam



At

Faizan Sahigara - st &) CEHTRA
Business Development & Brand Manager | QSAR Modeling Expert K€ Colloae Lonaon: ol
Paris, lle-de-France, France - Contact info London

1,418 followers - 500+ connections

m Joachim Vogt, Dr. Ahmed Sayed, MBA, and 149 other mutual connections

- N
<7 Message NQULICE)




lan Ken Dimzon (He/Him) - 1st
Chairperson of the Department of Chemistry at Ateneo de Manila University

Metro Manila - Contact info

500+ connections

” Dr. Ahmed Sayed, MBA, Yurii Sushko, and 40 other mutual connections



Training activities of ECO: steps to success in career

Advanced training
by summer and
winter schools

o Training in
Training in complementary skills

professional skills

Training by participation to Online training in

international conferences QSAR/QSPR tools
and courses
. Training by Training by
internships in secondments with
industry

partners



Accelerated Early staGe drug dIScovery

AECS 1S

Accelerated Early staGe drug dIScovery

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

Coordination:
Michael Sattler, Helmholtz Zentrum Minchen

), NOVARTIS

AstraZeneca

view  EEGTicH

instruments ab {

Siructura analyss of Fragments used to detect Anchored “ Proof of
protein-protein interface, 2 ° linked by Intracellular ligand
Moie;:nlar dynasmn:s = "Q“'gy""fﬁﬁe,gggckms i multicomponent chemistry functionality




Target: Trypanosomatids caused by Kinetoplastida

Human Diseases P

Est. T. Cruzi

| infections

African sleeping Trypanosoma 7216 Confirmed cases (2012) Equatorlal Africa. ,Tse-tse P -
sickness brucei 20 000 estimated total zone“ |
70 million in endangered area
Chagas disease Trypanosoma 41 000 New cases (2010) USA, Canada -
Cruzi 10 000 Deaths Latin America, Spain, 3 _{: & UNITED STATES E: ‘”—"‘:
Leischmaniasis Leishmania 1.5-2 million cases yearly, 88 (sub)tropical countries, e ':__:
Donovani 52 000 deaths mainly India but also : ‘7-,"\ TR e
350 million in endangered area Southern America "ol [ mexico pB— P
and Texas o el

Animal Diseases

I I L

Nagana T. Congolese Cattle, sheep, pigs, horses, 37 African countries
T. Vivax camels, monkeys
Dourine T. Equiperdum Horses, donkeys, mules Africa, Asiatic Russia, Middle East
(Covering sickness) -untreatable- Europe (2011 Outbreak in Italy)
Surra T. Evansi Horses, donkeys, mules, South America, Africa, Middle East,
T. Suis cattle, camels, Philippines
Sheep Ked T. Melophagium Sheep (benign) Northern UK, Croatia (86%), Turkey (8%)
T. Irwini Koalas Australia

Source: WHO Fact sheet N°259 FAO- PAAT
Hotez. PJ. Et al PLoS Negl Trop Dis. 7(10): e2300.



Hypothesized Target

cytosol cytosol .

Cargo enzymes accumulation
& ATP depletion
phosphorylation runaway

PPl interface

Peroxins Pex14/Pex5 are responsible

for transport of glycosomal enzymes
from cytoplasm to glycosomes for

glucose metabolism

Neufeld, C. ... Sattler, M. (2009) EMBO J. 28: 745-754



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



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 Skfodowska-Curie Innovative Training Network
European Industrial Doctorate

; -
il
» &

<\ *«Hy\\‘ e

|



http://bigchem.eu/

BIGCHEM publications l GET MY OWN PROFILE

Doctorate
Verified email at bigchem.eu

B Horizon2020 Marie Sktodowska-Curie Innovative Training Network European Industrial
EleigChem

Cited by
big data chemoinformatics cheminformatics
All Since 2018
Citations 7086 7022
TITLE CITED BY YEAR
h-index 33 32
i10-index 55 55
The rise of deep learning in drug discovery 1324 2018
H Chen, O Engkvist, Y Wang, M Olivecrona, T Blaschke
Drug discovery today 23 (6), 1241-1250 2200
Molecular de-novo design through deep reinforcement learning 836 2017 1650
M Olivecrona, T Blaschke, O Engkvist, H Chen
Journal of cheminformatics 9 (1), 1-14
1100
Automating drug discovery 519 2018
G Schneider 550
Nature reviews drug discovery 17 (2), 97-113 .
QSAR without borders 440 2020 2017 2018 2019 2020 2021 2022 2023 0
EN Muratov, J Bajorath, RP Sheridan, IV Tetko, D Filimonov, V Poroikoy, ...
Chemical Society Reviews 49 (11), 3525-3564
Application of Generative Autoencoder in De Novo Molecular Design 357 2018 Co-authors VIEW ALL

T Blaschke, M Olivecrona, O Engkvist, J Bajorath, H Chen
Molecular informatics 37 (1-2), 1700123

‘ Ola Engkvist >
Molecular representations in Al-driven drug discovery: a review and practical guide 236 2020 AstraZeneca R&D Gothenburg ...
L David, A Thakkar, R Mercado, O Engkvist

3 3 Hongming Chen
Journal of Cheminformatics 12 (1), 1-22 ! Bioland Laboratory >
A de novo molecular generation method using latent vector based generative adversarial 216 2019 r Jiirgen Bajorath N
network 2 Professor of Life Science Inform...
O Prykhodko, SV Johansson, PC Kotsias, J Artis-Pous, EJ Bjerrum, ...
Journal of Cheminformatics 11 (1), 1-13 E Thomas Blaschke >
Phd student, AstraZeneca/Unive...



BIGCHEM fellows: three years after the project end
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Two fellows who joined BICGHEM later

Dr. Raquel Rodriguez-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 Miinchen/LDC - PhD by Technical
University of Miinchen - now Scientist at Lead Discovery Center
GmbH, Dortmund, Germany

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

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

Dr. Xuejin Zhang, ETH Zirich/Boehringer Ingelheim - PhD by ETH
Honggerberg -now ML/AI Scientist at VantAl, USA

il 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 Miinchen/AstraZeneca - now Head of
Computational Chemistry at Apheris Al, Berlin

Oliver Laufkotter, 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



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/
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16 PhDs

17 beneficiaries
13 partners

5 companies

17 countries
3.93 M€
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Advanced machine Learning
for Innovative drug discovery
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This project is funded by Horizon2020 research and innovation programme under the Marie Skfodowska-Curie actions

Contact | Conferences | Presentations | PhD Positions (outdated)

Presentations with fellows at conferences, workshops and meetings

2023

Torren-Peraire, P. Enhancing Chemical Synthesis Planning through Combining Single-Step and Multi-Step Retrosynthesis Prediction Strategies. STB seminar (departmental seminar).
(May 26th, 2023).

Invited lecture to present winning model of the Kaggle 1st EUOS/SLAS Joint Challenge: Compound Solubility Challenge at SLAS 2023 conference in Brussels (Peter Hartog is a team
member)

Torren-Peraire, P. Al in the Lab: How Machine Learning Can Transform Chemical Synthesis. Pint of Science Munich. (May 22nd, 2023).

Ha, S.V. FSL-CP: Few-shot Prediction of small molecule activity using cell microscopy images. AIDD on-line seminar (May 17th, 2023)

Masood, A., Heinonen, M., Herman, D., Ceulemans, H. Kaski, S. Dos-Time dependent DILI modeling. In Janssen Discovery Data Science meeting. (May 8th, 2023).

Nahal, Y. Heinonen, M., Engkvist, O. Kaski, S. Human-in-the-loop active learning to improve molecular design and optimization. In AstraZeneca Molecular Design meetings. (April 13th,
2023).

Torren-Peraire P. Mind the Retrosynthesis Gap: Bridging the divide between Single-step and Multi-step Retrosynthesis Prediction. AIDD on-line seminar (April 5th, 2023)

Hartog, P., Genheden, S., Tetko, I. Two sides of the same coin: The effect of smiles-based molecular representations on explainability. <Interact> Conference (March 31, 2023)

Prediction. <Interact> Conference. (March 3oth, 2023).

Fallani, A. Extending 3D generative modeling of molecules with quantum-mechanical properties. AIDD on-line seminar (March 8, 2023)
Cremer, J. Equivariant Graph Neural Networks for Toxicity Prediction. AIDD on-line seminar (February 1st, 2023)

Andronov, M. Reagent prediction with a transformer and its benefits for reaction product prediction. AIDD on-line seminar (February 1st, 2023)



2022
All fellows also presented their posters during the AIDD School in KUL (October 20, Leuven, Belgium)

* Palmacci V. Drug Discovery and Cheminformatics: discovering new drugs in the Big Data era. Seminar at University of Boogna. December 02, 2022.

« Hassen AK., Torren-Peraire P., Genheden S., Verhoeven J, Preuss M., Tetko I. Mind the Retrosynthesis Gap: Bridging the divide between Single-step and Multi-step Retrosynthesis
Prediction. NeurIPS 2022 workshop Al for Science: Progress and Promises. December 2, 2022.

* Svensson, E., Hoedt, P.-J., Hochreiter, S., Klambauer, G. Robust task-specific adaption of models for drug-target interaction prediction. In NeurIPS2022 Al4Science Workshop. November

28, 2022.

Svensson, E., Hoedt, P.-J., Hochreiter, S., Klambauer, G. Task-conditioned modeling of drug-target interactions. In ELLIS Machine Learning for Molecules Discovery Workshop. November

28, 2022.

Svensson, E., Hoedt, P.-J., Hochreiter, S., Klambauer, G. Task-conditioned modeling of drug-target interactions. In NeurIPS2022 Women in Machine Learning Workshop. November 28,

2022.

Sanchez-Fernandez, A.; Rumetshofer, E.; Hochreiter, S.; Klambauer, G. Cross-modal Contrastive Learning of Microscopy Image- and Srtructure-Based Representations of Molecules. In

NeurIPS2022 Women in Machine Learning Workshop. November 28, 2022.

Ha, S.V., Tandon A., Czodrowski, P. Overview of Czodrowski Lab AK-Symposium. Johannes Gutenberg University Mainz. November 10th, 2022.

Masood, A., Heinonen, M., Herman, D., Ceulemans, H. Kaski, S. Dos-Time dependent DILI modeling. In STB, Helmholtz Zentrum Miinchen. November 08, 2022.

Ha, S.V. Few-shot bioassay prediction with Cell Painting for drug discovery. RdKit UGM 2022. October 13th, 2022.

Sanchez-Fernandez, A. Cross-Modal Contrastive Learning of Microscopy Image and Structure-Based Representations of Molecules. CytoData Symposium. October 10, 2022.

* Masood, A., Heinonen, M., Herman, D., Ceulemans, H. Kaski, S. Dos-Time dependent DILI modeling. In Finnish Center of Artificial Intelligence Virtual Drug Design Lab seminars.

October 10, 2022.

Andronov, M.; Voinarovska, V.; Wand, M.; Schmidhuber, J. Reagent Prediction With a Molecular Transformer Improves Reaction Data Quality. 23rd EuroQSAR, Heidelberg, Germany,

September 2022

Voinarovska, V.; Dudenko, D.; Torren-Peraire, P.; Tetko, I.; Genheden, S. Addressing the applicability domain in yield prediction, 23rd EuroQSAR, Heidelberg, September 26-30, Germany

2022,

Nabhal, Y. Heinonen, M., Engkvist, O. Kaski, S. Human-in-the-loop active learning to improve molecular design and optimization. In Finnish Center of Artificial Intelligence Virtual Drug

Design Lab seminars. September 6, 2022.

Friesacher H.R., Lewis Mervin L., Engkvist O., Moreau Y., Arany A. Can we trust probabilities in deep drug activity models? A comparative calibration study. 21st European Conference on

Computational Biology. September 15, 2022.

Sanchez-Fernandez, A., Rumetshofer, E., Hochreiter, S., and Klambauer, G. Contrastive learning of image-and structure-based representations in drug discovery. In ICML2022 Workshop

on Women in Machine Learning. July 18th, 2022

Radaeva, M. "Novel CADD-designed Lin28B Inhibitors Suppress Stemness in Neuroendocrine Prostate Cancer" in Strasbourg Chemoinformatics Conference, July 1st, 2022

Fallani, A., Medrano Sandonas, L. and Tkatchenko, A. Towards the inverse design of molecules with target quantum mechanical properties. In University of Luxembourg Department

Workshop. June 2022.

Svensson, E., Hartog, P. AIDD Codebase: a Framework for Model Integration, Collaboration and Sharing. AIDD on-line seminar (June 22, 2022)

Svensson, E., Hoedt, P.-J., Hochreiter, S., Klambauer, G. Robust task-specific adaption of drug-target interaction models. In ICML2022 Workshop on Women in Machine Learning. July

18th, 2022.

Sanchez-Fernandez, A., Contrastive Learning of Image and Structure-Based Representations in Drug Discovery. AIDD on-line seminar (June 8th, 2022)

Sanchez-Fernandez, A., Rumetshofer, E., Hochreiter, S., and Klambauer, G. Contrastive learning of image-and structure-based representations in drug discovery. In ICLR2022 Workshop

on Machine Learning for Drug Discovery. (April 29th, 2022)

Fallani, A., Medrano Sandonas, L. and Tkatchenko, A. Towards the inverse design of molecules with target quantum mechanical properties. In APS March Meeting. March 2022.

Nahal, Y. A Survey on Human-in-the-loop Machine Learning on-line AIDD lecture (March 16, 2022)

« Andronov, M. Overview of the methods for chemical reaction prediction, Rising Stars in AI Symposium 2022 in KAUST, Thuwal, Saudi Arabia (March 13, 2022)

Nabhal, Y. Learning from user feedback to improve recommender models and potential applications to molecular design. In Finnish Center of Artificial Intelligence Virtual Drug Design Lab

seminars. (March 1st, 2022)

Fallani, A., Medrano Sandonas, L. and Tkatchenko, A. Towards the inverse design of molecules with target quantum mechanical properties. In DQML Hintertux joint conference. February

2022.

« Masood, A., Heinonen, M., Herman, D., Ceulemans, H. Kaski, S. Dos-Time dependent DILI modeling. In Finnish Center of Artificial Intelligence Virtual Drug Design Lab seminars.
(February 8th, 2022)



Program of the First AIDD School

First week
Time

10:00-11:00

11:00-12:00

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

Second week

10:00-11:00

11:00-12:00

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

17:00-18:00

in Munich

Building 57 / Room 052 Building 57 / Room 052 Building 57 / Room 052 B56/ R160a/b | Building 57 / Room 052
18.10.21 19.10.21 20.10.21 21.10.21 22.10.21
Monday Tuesday Wednesday Thursday Friday
RDKit: basics f:;’::ing'“"""'
Workshop on
: PyTorch Transformers for Reinforcement
History of Al Computer Vision Learning
| Lunch Lunch
How did we do
deep learning in Python: SMILES based
Sosde, (oumpy, porpret i
challenges and decorators, Supervisory aadmodes
opportunities network) Board
Introdcution to (s:usb:,;u cture Introduction to
chemoinformatics analysis best practices
Personal Introduction to General Recurrent
presentations of ESR1-ESR6 modeling chem Assembly networks, LSTM,
ESRs (5 people) reactions with ML and transformer
Welcome party,
SeeHaus in
Englischen
Garten
Building 57 / Room 052 Building 57 / Room 052 Building 57 / Room 052 Building 57 / Room 052
25.10.21 26.10.21 27.10.21 28.10.21 29.10.21
Monday Tuesday Thursday Friday

QMAR:
quantitative cell
morphology-activi
ty relationships

~ Lunch
Atomic
Simulation
Environment
(ASE)
Introduction to
Reaction
Informatics

| Coffee break

Molecular
representations

Accelerated data
science with
applications in
natural language
processing
Introduction to
CUDA with

.Python

Python: testing

Python: questions

High Performance
Computing /

Python (cluster,
muli-GPU, etc)

Convolutional
Neural
Networks

Computational
Cancer
Pharmacogenomi
cs

Similarity-based
data mining with
applications to
drug discovery

Personal
presentations of
ESRs (5 people)

ESR7-ESR11

Personal
presentations of
ESRs (5 people)

ESR11-ESR16

Organic reactions
modeling:
start-of-the-art
and perspectives

Die Josefsthaler
Wasserfalle

https://docs.google.com/document/d
[1FNggqj j

xdK1tZDVQrD1g/edit?usp=sharing

-x10ii IXz| Nml




Fellows attending School in Lugano




Social activities: boat excursion in Belgium

T3 You Retweeted

@ BioLearning_KULeuven @BioLearning_ KUL - Oct 22, 2022

@AiddOne 3rd school social. Ghent visit, and experimenting with herbal
extract flavours in beer.




Outreach activities: Pint of Science in Munich pub

(QQ AIDD @AiddOne - May 22

Paula @PTorrenPeraire explains the challenges to synthesize new active
molecules

Al in the Lab:
How Machine Learning
Can Transform Chemical Synthesis

Paula Torren-Peraire




Explainable Al for molecules - https://aichemist.eu
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Hyun Kil Shin - 1st

Artificial intelligence in chemistry
South Korea

El Experience: Korea Institute of Toxicology, University of
Science & Technology (UST), and 2 more



Number of applications per ESR position (BIGCHEM)
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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

Genomics Core

Protein Core : Structural Core

CADD Core

Animal Core

Clinical Core

.
"
.
‘u-...-.n.-.n.n-u...'

target validation &

P . . f
z HTS : lr....q ..-------..-‘ :
: ' Cd kr&wm- MedChem |
:.......g!?...)l ~.l.l.l...l.u..l..

formulation
pharm/tox

L VANCOUVIR
PROSTATE CENTRE

. Nt

aplate oI mind

Slide courtesy of Prof. A. Cherkasov

THE UNIVERSITY OF BRITIIN COLUNMBIA

@ < cancor Agency

CARL # AENARCH

Bnlral telale
Ul
R e R,

W,

PCTRIADD

- e m——— e -
—— ——— = . —

CoastalHealth

Aemong srivns frae vq ve



First-in-class drug for blood cancers discovered by Ontario researchers
receives record-setting industry investment
! ;'1 B ::.W ”

AT 2

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 USS1 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

120 -
Neugriindungen deutscher Biotechnologie-Firmen
100
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(Quelle: Ex-post-Evaluation der KMU-Férderung des BMBF in der Biotechnologie (ZEW 2012), modifiziert)

https://lwww.go-bio.de/gobio/shareddocs/downloads/de/praesentation_gb8170302.pdf


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


Financing rounds

Grundlagen- . Angewandte Experimentelle Produkt- Markt
forschung Forschung Entwicklung ~ entwicklung

VIP+

GO-Bio

EXIST
Spinnovator

Targetidentifizierung Zulassung
Wirkstoffentwicklung Phase |, II, 1l
Ay Vermarktung
Praklinik
Proof of Proof of Proof of Proof of
Principle Concept Technology Market

https://lwww.go-bio.de/gobio/shareddocs/downloads/de/praesentation_gb8170302.pdf


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

Igor Tetko

Igor Tetko


16.06.2020 | GO-BIO

Neues Therapie- und Diagnoseverfahren zur Behandlung von auto-
immunbedingter Herzschwiache

GO-Bio Runde 1 - PD Dr. med. Roland Jahns = Medizinische Klinik und Poliklinik I, Universitatsklinikum Wirzburg | corimmun GmbH

© Leonid Andronov - Fotolia

Zuwendungsempfinger: Julius-Maximilians-Universitat Wiirzburg Weitere Informationen

Forderung: GO-Bio Phase I (01.04.2007 bis 30.09.2008, 970.397 Euro)

) 7 Medizinische Klinik und Poliklinik I, Universitatsklini-
Zuwendungsempfanger: Corimmun GmbH kum Wiirzburg

Férderung: GO-Bio Phase II (01.10.2008 bis 31.03.2011, 2.056.802 Euro) 7 Positive Phase-11-Ergebnisse fiir Revacept bei

AdvanceCor




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.

advance 0 About us Pipeline Publications News Jobs Contact/Imprint -y
COR

A strong team

Well-known founders, convinced investors and research-strong employees: Together we are advanceCOR GmbH.

|

|

l
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|

~
—
—
=
=
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)

il
The beginnings

advanceCOR exists since June 2012 and emerged from Corimmun GmbH, which was sold to Janssen Cilag GmbH/Johnson & Johnson. The founding
team includes well-known scientists, who still actively shape the course of advanceCOR today.



12.11.2020 | Go-BIO

Entwicklung innovativer Impfstoffe gegen Krebserkrankungen

GO-Bio Runde 1 - Prof. Dr. med. Ugur Sahin - Experimentelle Onkologie, III. Medizinische Klinik, Johannes Gutenberg-Universitat Mainz |
BioNTech RNA Pharmaceuticals GmbH

.

‘\A Mz |
4 { ‘ \’f

7

© Freedomz - stock.adobe.com

Zuwendungsempfinger: Universitatsmedizin der Johannes Gutenberg-Universitat Mainz Weitere Informationen
Forderung: GO-Bio Phase I(1.3.2007 bis 28.2.2010, 1.242.119 Euro)

2 izini inik, Johannes Gutenberg:-
Zuwendungsempfanger: BioNTech RNA Pharmaceuticals GmbH Universitit Mainz

Forderung: GO-Bio Phase II (1.3.2010 bis 31.12.2013, 2.892.862 Euro) 7 BioNTech RNA Pharmaceuticals GmbH



a

Ugur Sahin - 1st o ::ii\'v‘ezrsity Medical Center
Professor for Translational Oncology and Immunology at University .
Medical Center Mainz @ University of Cologne

Top Voice

Mainz, Rhineland-Palatinate, Germany - Contact info
204,857 followers

” Dr. Philipp Julian Koster, MBA, Raymond Barlow, and 54 other mutual connections
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GO-Bio Experimentierraume Geforderte Projekte Veranstaltungen Aktuelles Videos Service Q

M  Aktuelles

10.10.2019

BioNTech an der Nasdaq

Der Mainzer BioNTech SE gelang der Sprung an die amerikanische Technologiebdrse Nasdaq. Das Unternehmen nahm mit seinem Borsende-
bit 150 Mio. US-Dollar ein.

- -

Gainers Price




Market Summary > BioNTech SE - ADR

108,57 uso

+94.75 (685.60%) * past 5 years
10 Jul, 10:10 GMT-4 « Disclaimer

1D 5D ™ &M YTD 1Y SY Max

400
300 '
100 i
389,01 USD 6 Aug 2021

0 1 l T T

2021 2022 2023
Open 107,62 Mkt cap 26,23B 52-wk high 188,98
High 108,90 PJ/E ratio 3,99 52-wk low 100,08

Low 107,27 Div yield .



04.10.2006 | GO-BIO

Die Toxizitat von Wirkstoffen und Chemikalien berechnen

GO-Bio Runde 1 - Dr. Igor Tetko - Institut fir Bioinformatik und Systembiologie (IBIS), Helmholtz Zentrum Miinchen | eADMET GmbH

© Evgeny Rannev - Fotolia

Zuwendungsempfinger: Helmholtz Zentrum Miinchen Deutsches Forschungszentrum fiir Gesundheit Weitere Informationen

und Umwelt (GmbH)

Forderung: GO-Bio Phase I (01.04.2007 bis 31.03.2011, 705.742 Euro) 2 Institut fir Bioinformatik und Systembiologie (IBIS)
7 eADMET GmbH

Zuwendungsempfanger: eADMET GmbH
Forderung: GO-Bio Phase II (01.04.2011 bis 31.03.2014, 809.844 Euro)
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Topics from the Go-Bio GrundungsGesprdache

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

GGS5 - Nov. 2009 - Management

GG6 - March 2010 - Quality management

GG7 - Nov. 2010 - Business game “Risky Business” (development of pharmaceuticals)
GGS8 - 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!



GriinderGesprache

Know-how: The 'GriindungsGesprache' provide the GO-Bio teams with helpful and practical information to prepare them for setting up
running their company.

-

© Targetsim AG



A chronology of entrepreneurship

Bundesministerium
fiir Bildung
und Forschung

2009 Helmholtz Enterprise

2010 € eADl\/lET

THF REFERENCE IN CHEMOINFORMATICS

2007 #

ascenion

-~ 2016

HelmholtzZentrum miinchen , -
cerman Research Centerfor tavironmental Heath - _gw pigh-Tech Grunderfonds HelmholtzZentrum miinchen

20 1 1 Q Bu d m nisteri German Research Center for Environmental Health
| s - BayernKapital 2258 _—
Canditid 2 :

2012 - 14 |

2014 Bankruptcy... 2017+

Go gle m School of Management
Technische Universitat Minchen
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A y of the LifeSci Foundati

ABOUT US PARTNERS SERVICES TECHNOLOGY OFFERS START-UPS IMPACT NEWS & EVENTS CONTACT

Knowledge and Technology Transfer
for Academic
Life-Science Research

INVENTORS FOUNDERS INDUSTRY & INVESTORS OUR IP-PORTFOLIO

28.04.2023

BioVaria Startup Pitch & Partner Protect, develop and Initiate and finance start-ups Discover innovation Search over 700 technologies
Awards go to Ceridwen commercialize ideas opportunities and research materials
Oncology and Lactabico

28 April 2023, Munich - A record
number of over 270 innovators
from academia and industry

Read more »
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A pany of the LifeSci Foundation

ABOUT US PARTNERS SERVICES TECHNOLOGY OFFERS START-UPS IMPACT NEWS & EVENTS CONTACT

START-UPS

Start-ups

Getting start-ups off the ground

Supporting start-ups is a particular focus of our work. We have already accompanied over 100 start-up projects. You too can benefit from our experience!

As a company founder:

Together, we create favourable starting conditions, avoiding the mistakes that others have made before. We also connect you to the right people: investors, partners, potential customers.
As a partner institute:

Offer your entrepreneurial scientists optimal support - without having to build up internal resources and know-how. You profit from the proceeds that come from our equity in successful start-ups. These are distributed by the LifeScience
Foundation, mainly as grants to be used as desired by the originating institutes.

As aninvestor:

Discover our attractive start-up projects with a strong IP footing - before they become visible to a broader public at regular industry events.



eADMET
core team

Sergii Novotarskyi - st
Software Engineer at Facebook

London, England, United Kingdom - Contact info

175 connections

Joachim Vogt - st
Director, Search and Evaluation International at Abl

Ludwigshafen Am Rhein, Rhineland-Palatinate, Germany

500+ connections

Yurii Sushko - st
Software Engineering Manager at Google

Greater Munich Metropolitan Area - Contact info

365 connections

Dr. Ahmed Sayed, MBA ®0) (He/Him) - 1st
EMEA Leader - Prof. Services Emerging Tech (Al/ML,
Analytics, loT, Blockchain, ...)

Greater Munich Metropolitan Area - Contact info
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German Research Center for Environmental Health

Ascenion, eADMET and BIGCHEM (all GmbH) are spin-offs of the center
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Employees Nations Publications in PhD students
2021
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Data storage and model development: http://ochem.eu

Onlmeclmmcal database

wth modeling enviroament

viA

8 ogn croate accow

Home = Database =  Models «

Ar

Welcome 1o OCHEM! Your possible acticas

Explore OCHEM data

Search cremical and booYal daa’ axDerrentally
Measued, PUDEShed and Poses 10 Publc AC0NsS Dy
O USers. You can alsd coload your data

Create QSAR models

Buld QSAR models for predictions of chemicsl
propecies. The mooels can be based on he
experimecty dats pLbishad In Our database.

Run predictions
ASply one of e avalabie models 15 predict propernty
you are interested in for your et of Compounds.

Screen compounds with ToxAlerts
Screen your compound IDrares againet structural slects
for such endooints as mutagenicity. skin sensitization,
2QUOSUS oxicty, ok,

Optimise your molecules

Optirmise different properies for your molecules (e.g.,
reduce Mo kudcity of improve the ADME gropertes)
using the state-olthe an MalOptmiser uSity based cn
matched molecuar pairs

Tutorials
Check owr video tutorials 5o know more about he
CCMEM foatros,

Our acknowledgements

Chock out the properties avallable on OCHEM

OCHEM contains 1200458 axparmentsl records for about 459
propertios collected Fom 12428 sousces

Melting Point logPow 10988

Logiimiter) Comncoiod  LOQD  owewte  Crwncer Ot
Cnwiar  Cnanter  OF waosty  OGPUY) gt
Water solubility “#®> ‘wpan
Loghi]  LoglDesn  Logluowy)  Logiihven  Logfuved
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Vet Osetosera COugToene CroaColema

Seadud b Ve

CutnopCoera Ceenwne COCoberas  CrusckeCpasra
CobnColaama  Pago oiCaco-2]  Pessuacn

Plasma protein binding Fee%a
POrOiEpePBEl) PueiED)  MekeiaBOCD) P e racs)
Prviinatd v s Pag)SVARSEC) Pendotelal SV ARMEC)

PapVEO0H Pabs el VOOUOTC),  Pendubail vl 3V AMDIC)

s~ i aw—_- s v

Latest active users

; Chaclestor: Mlr, SMEN Charies
BOCCOCE 330

; enamine: Or. hvan ivanoy
BACONCS 30

; Resters: Mrs. D Roshni
about 11 howrs age

3 Guangehao Chan: M. Guangchao Chen
About 14 hours ago

& By Me T Crisy
abeut 15 hours 890

‘ Birnct W, Benjamin Frinct
about 96 hours ago
Latest publihed models

Meling Point model publshed by eteo
2 months ago

Meltng Pornt model sublshed by romney
2 months ago

ICS0 MV model published by nizamitial 1004
S months ago

LEL mozol publishred by ~ovsor)
more 1han 3 year 390

\ﬂmenm(mm)mww
averma
more than a year ago



Physiological and physical-chemical barriers affecting a drug
bioavailability.

stomach intestine liver blood kidney tissues cell target

-~ . — A‘l : )
& @ o - - »

pH=2 pH=3-8'

Acidic Acidic and Metabolism Plasma Protein logP/  Permeability Permeability
Stability Enzymatic Binding logD
Stability logP/logD logP/logD
. Enzymatic Eh
Solubility Stability glgrcr)igrBrom
pKa

Plasma Protein
Binding

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 lll, Chackalamannil, S.; Rotella, D. P.; Ward, S., Eds.; Elsevier: Oxford, 2017; Vol. 3, pp 393-428.



ADMETox filters in Bayer

GENEEIEINS  First approach Medium model Good model \_

Endpoint Model type Data set size 2005 2009 2014 2019 Retraining
Caco-2 permeation C (N) >10 000 RF SVR Weekly
Absorption Caco-2 efflux C (N) >10 000 RF SVR Weekly
Bioavailability (rat) C ~2000 RF On demand
ST Human serum albumin N >30 000 On demand
Fraction unbound N >1000 PLS MTNN On demand
Microsomal stability (hum) C (N) >10 000 RF RF Weekly
Microsomal stability (mouse) C (N) >10 000 Weekly
Metabolism
Microsomal stability (rat) C (N) >10 000 RF RF Weekly
Hepatocyte stability (rat) C (N) >30 000 RF RF Weekly
hERG inhibition C >10 000 RF SVM Weekly
Ames mutagenicity C >10 000 RF RF On demand
Toxicity CYP inhibition isoforms C >10 000 RF RF On demand
Phospholipidosis C <1000 SVM SVM On demand
Structure filter tool Score n.a. - - - - On demand
Solubility (DMSO) N >30,000 Ee MTNN’ On demand
Solubility (Powder) N <10 000 MTNN On demand
logD @ pH 7.5 N >70 000 PLS On demand
PhysChem Membrane affinity N <10 000 On demand
pKa N >10 000 On demand
Oral PhysChem score Score n.a. - - - - On demand
i.v. PhysChem score Score n.a. - - - - On demand

Drug Discovery Today

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



Bayer workflow for model life cycle
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Drug Discovery Today

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



’eADMET

THE REFERENCE IN CHEMOINFORMATICS

. o~ A -

eADMET GmbH offers and innovative IT solutions to predict important
properties of chemicals and drugs - physical and so-called ADME/Tox- (“drug-
like") characteristics. The central product of eADMET is "OCHEM", a Web-based
database and modeling system that ...

Meet us at

e lecture "On-line Chemical Modelling
Environment" at Enamine Ltd.
November 1, 2013; Kyiv, Ukraine

« 9th German Conference on Chemoinformatics
November 10-12, 2013 ; Fulda, Germany

« Big data in Life Science and ICT
November 12, 2013; Munich, Germany

¢ Third investment Forum
November 19, 2013; Berlin, Germany

« 2nd Workshop Structural Biology in the
Helmholtz Association
November 28-29, 2013, ; Munich, Germany

OCHEM

OCHEM is our platform for the
creation of in silico ADME / Tox
prediction models. We offer a free
version of the modeling
development environment for
academic use.

Free Version s

ePhysChem

Using ePhysChem the physical
properties of substances can be
assessed quickly. ePhysChem
contains AlogPS 3.01 for logP and
log$S prediction and many other
models. Try our free version!

Free Version Y

Training

Our next in silico ADME/T training
courses start in Winter 2014. If you
are interested in a course or have
specific questions, please use our
contact form or call us. Independant
from our scheduled courses we can
offer you and your team with
individualized training content about
QSPR, QSAR and in silico ADME /
Tox ...

Consulting

We create models for you and carry
out literature and database searches.
Get models built on with thousand
of external and internal
measurements - maximizing the
information content of your data and
getting a clear view on the
achievable accuracy of in silico
predictions for your compounds.
Quickly and inexpensively.



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

Method Costs Time Quality

Blind in-vitro testing of all compounds

Blind in-silico prediction of all compounds

eADMET: in-silico prediction plus intelligent
testing of selected compounds

@& Ouline chemical diabme
R .

= h==— +




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

va21

Online chemical database
with modeling environment i
& login create accoun!
Home v Database v Models ~ A+ a- Privacy statement
Welcome to OCHEM! Your possible actions Check out the properties available on OCHEM Latest active users
Explore OCHEM data OCHEM contains 3642695 records for 639 properties (with at least 50 records) collected from 18178 sources S Ser:‘r;:z::al:: Brandon Gundani
Search ical and biological data: . . + o
and to public access by Meltlng POInt IOQPOW IOQBB cov ey LOQD AR Water Solublllty )  uddiptagd: Mr. Uddipta Ghosh Dastidar
our users. You can also upload your data. Logl(oil) ER“fu(orain) PiPapp  CorainCpiasma  |C5() Papp(Caco-2) Papp(MDCK) Oral absorption LIC 50 ¥ seconds ago
Create QSAR models creacpasma - Papp ratio(Caco-2) Plasma protein binding Papp ratio(MDCK-mdr1) pIC50 %Human FA S 2’:;:&?;2; Alexander Ksenofontov

Build QSAR models for predictions of chemical
properties. The models can be based on the
i data i in our

Run predictions
Apply one of the available models to predict property
you are interested in for your set of compounds.

Screen compounds with ToxAlerts
Screen your compound libraries against structural alerts
for such as skin

aqueous toxicity, etc.

Tutorials
Check our video tutorials to know more about the
OCHEM features.

Our acknowledgements

Feedback and help

User's manual
Check an online user's manual

Human IA  HumanFA - fraction unbound (fu) fectenienzed®)  nKg VDss LoglC50 LogP!

BBB permeability (qualitative) Logkoa LeREA ~vBABN modulation

CYP450 reaction Vapor Pressure EC50 aquatic NOEC aquatic LOEC aquatic [6%0aquate
LC50 aquatIC |Og(|G050'1) LEL Henry's law constant Phoeyssraeke  Half-Life Hydrolysis HLh
ecsoEroonaen | C 50 Lo Bojling Point P50 dermal | D5Q oral LCS0terestial - ANMES  LD50

Water solubilitz at [PH Papp(PAMPA)  |C50 CYP450 Inhibition Ki CYP450 logK' hsa
Dissipation half-life DT50  Freundich coofidlentk - BMF ~ Atmospheric OH Rate Constant Ki ™t L0 LDLo  Cancerogen

Anti-inflammatory activity LOgLD50 MIC Retention Tlme Surface tension Critical micelle concentration
Cblood/Cair(Human) ~ Cfat/Cair(Rat) ~Cbrain/Cair(Rat) ~ Cliver/Cair(Rat) Cmuscle/Cair(Rat) |C50 PDE4 % inhibition PDE4  |C50 inhibition

Density PKa (smiles as ob. cond.) DMSO Solubility = ' 'etor&

hERG K+ Channel Blocking (IC50) $HT22() | ogKoc BCF CHSEL

% inhibition hERG, K+ Channel Blocking hERG K+ Channel Blocking (Ki) logP Chioroform/Water  5-HT2C (Ki)  5-HT2b (Kb)
PgP substrate SH™AK) D2R(K) a1 adrenergicrecoptor () - 5+T20(C50) - Modes of Toxic Action ~ LC50 ratio

Solid-liquid total phase change entropy enthalpy of fusion % inhibiton PgP PP modulator - PgP inhibitor
Bioaccumulation in C. elegans  PgPinducer - PTP1RB inhibition(pl) |C50 HI\V TD50 Skin permeability

Human Clearance MRT Mean Residence Time t1/2 Kitrypsin  AC50 Trypsin Inhibition ~ Growth inhibition
Trypsin Inhibition activity Trypsin Inhibition class Cell permeability testKitypsin  FDA classification CAESAR class GHLI
Ki inhibitor trypsin - Anti-Cancer activity CA Chromosomal Aberration Index LD50bee Ps»R)

skin sensitisation:LLNA index Mutagenicity ECS50 bioluminescence  AhR binding affinity ~ EC50 AHH induction  EC50

Biodistribution

Antimicrobial activity NanoToxicity LC50 aquatic NanoToxicty MIC - NanoToxicity mortality NanoToxicity EC50
Genotoxic carcinogenicity, mutagenicity F|gsh point Bioaccumulation Factor (BAF) 5-LOX(1)

Ready biodegradability Binding constant H|\y EC50 HIV_IC50 Biological Oxygen Demand
ppi-inhibitor - Toluene solubility logPtw HIV Active Compounds 'esPehiorw  logPeycliw  |C50 cell proliferation
IC50 whulin  |C50 telomerase logERRBA (qualitative) SRC2 Inhibitor C50 FPPS  |og RP AR

km (biotransformation rate) Severe Skin Disorder logPhxd/w logPalkiw tybulin inhibitors AlPhaScreen-FHs
herg_act_inact  phospholipidosis status Retention Factor - Chromatographic Hydrophobicity Index logkd  D]|_|
Abraham descriptor A Abraham descriptor B Abraham descriptor S Abraham descriptor E

Rahila: Mrs. Rahila Pathan
seconds ago

ramal: Mr. Rama Krishnan
6 minutes ago

(3

Amidoff: Dr. Dmitriy Makarov
9 minutes ago

(3

Latest published models
ioxidantActivity_IC50 model published by
—xj vkovalishyn
about a month ago

g] A i gth model
published by AlexeyR
2 months ago

Cryptic Pocket Inducer model published by
Zhonghua
4 months ago
nept ic-binary model i by
—“J gingshuang0501
§ months ago

gj p GST-FHs model i by
dipanHZM

6 months ago

&] { gth model
published by ivalex.09
7 months ago

g] Melting Point model published by Amidoff
7 months ago

_j MIC model published by hodyna
- more than a year ago

‘% IC50 model published by carpovpv
- more than a year ago

g Delta density of mixtures model published by
xenol
more than a year ago

%J LC50 aquatic model published by Tinkov_Oleg

mnrn than A uane ana



Modeling iterative workflow

Select dataset

e Qver >1M
measured values

elect escrlptors
Internal (N-Fold cross-

validation, Bagging) (24 packages:0D, 1D, 2D

Build model

(MLR, ANN, KNN,
Random Forest, SVM,
FSMLR, WEKA-J48




Traditional representation of chemical

structures
Saccharin
1D 2D 3D
O
C,HsNO,S
NH
S




Examples of descriptors

alvaDesc v.2.0.4 (5666/3D)

[select all] [select none] [select 3D] [unselect 3D]

SN E

Constitutional descriptors (50)
Topological indices (79)
Connectivity indices (37)

2D matrix-based descriptors (608)
Burden eigenvalues (96)

ETA indices (40)

Geometrical descriptors (3D, 38)
3D autocorrelations (3D, 80)
3D-MoRSE descriptors (3D, 224)
GETAWAY descriptors (3D, 273)
Functional group counts (3D, 154)
Atom-type E-state indices (346)
2D Atom Pairs (1596)

Charge descriptors (3D, 15)
Drug-like indices (30)

WHALES (3D, 33)

Chirality (70)

Ring descriptors (35)

Walk and path counts (46)
Information indices (51)

2D autocorrelations (213)
P_VSA-like descriptors (69)

Edge adjacency indices (324)

3D matrix-based descriptors (3D, 132)
RDF descriptors (3D, 210)

WHIM descriptors (3D, 114)
Randic molecular profiles (3D, 41)
Atom-centred fragments (115)
Pharmacophore descriptors (165)
3D Atom Pairs (3D, 36)

Molecular properties (3D, 27)
CATS 3D (3D, 300)

MDE (19)



QSPR/QSAR modelling in OCHEM

Select the molecular descriptors

Recommended descriptor types (2D)
OEState

Bonds Indices
[J Counts only

ALogPS (2)

] Mold2 (777)

(] CDDD

[ JPlogP

(] SIRMS

[ ISIDA fragments

] The in Hashed Atom Pair fingerprint (MAP4)
[J GSFragment (1138)

[J QNPR

) Multilevel Neighborhoods of Atoms (MNA)
() Structural alerts (ToxAlerts and Functinal Groups)

Recommended descriptor types (3D)

(] alvaDesc v.2.0.4 (5666/3D)

() Dragon v. 7 (5270/3D)

) CDK 2.7.1 descriptors (256/3D)

() Chemaxon descriptors (499/3D)

) RDKit descriptors (3D)

[J MORDRED descriptors (1826/3D)
[0 MOPAC2016 descriptors (35/3D)

) KrakenX descriptors (MOPAC2016 derived)(124/3D)
() PyDescriptor descriptors (16251/3D)
] MERA descriptors (529/3D)

) MERSY descriptors (42/3D)

[ 'Inductive' descriptors (54/3D)

(] Spectrophores (144/3D)

Special descriptors (scaffolds, fingerprints):

) Chemaxon Scaffolds
[ Silicos-It Scaffolds
[J ECFP Fingerprints
() MolPrint Fingerprints

Predictions by OCHEM's featured models

[J Ames levenberg

[ Toxicity against T. Pyriformis

] ALogPS 3.0

] CYP1A2 Estate+ALogPS

[ CYP2C9 Estate+ALogPS

[J CYP2C19 Estate+ALogPS

() CYP2D6 Estate+ALogPS

[ CYP3A4 Estate+ALogPS

() Pyrolysis point prediction (best Estate)
) Melting Point prediction (best Estate)
] Water solubility model based on logP and Melti
) ALOGPS 2.1 logP

] ALOGPS 2.1 logS

[ Outputs of other OCHEM models

Obsolete/Additional descriptor types

() CDK 2.0 descriptors (256/3D)

] CDK 1.4.11 descriptors (256/3D)
(] E-state

() Dragon v. 5.4 (1644/3D)

) Dragon v. 5.5 (3224/3D)

() Dragon v. 6 (4885/3D)

[J MOPAC 7.1 descriptors (25/3D)

Conditions of experiments
O pH

Create a model
Select the training and validation sets, the machine leaming method and the validation protocol

Select the training and validation sets:

Training set (required): peptidesregr [details)
Add a validation set

The model will predict this property:
LogD using unit: Log unit v

(1) Skip model configuration and use the predefined settings

Choose the learning method:

Suggested modeling method:

O ASNN: ASsociative Neural Networks doi:10.1007/978-1-60327-101-1_10

O (New) Attentive FP doi: 10.1021/acs.jmedchem.9b00959

O ChemProp MPNN for property prediction (GPU) doi:10.1021/acs.jcim.9b00237

O CNF - Convolutional Neural Network Fingerprint (GPU) doi:10.1007/978-3-030-30493-5_79

O Transformer-CNF model

O Consensus model (based on models developed for the same set)

(O DEEPCHEM: several methods from DeepChem (GPU) arXiv:1703.00564

O (New) DIMENET - Directional Message Passing Neural Network arXiv:2003.03123

O Deep Learning Consensus Architecture (DLCA) doi:10.1021/acs.jcim.9b00526

O DNN: Deep Neural Network (GPU) doi:10.1021/acs.jcim.8b00685

O EAGCNG - Edge Attention based Multi-relational Graph Convolutional Networks (GPU) arXiv:1802.04944
O FSMLR: Fast Stagewise Multiple Linear Regression doi:10.1134/S0012500807120026

O GNN - Graph Isomorphism Network (GPU) arXiv:1910.13124

O KNN: k - Nearest Neighbors

O KPLS - Kernel Partial Least Squares doi:10.1109/IJCNN.2006.246832

O LibSVM: grid-search parameter optimisation doi:10.1145/1961189.1961199

O LSSVMG: Least Squares Support Vector Machine (GPU) doi:10.1023/A:1018628609742

O MLR: Multiple Linear Regression

O PLS: Partial Least Squares doi:10.1016/S0169-7439(01)00155-1

O RFR: Random Forest regression and classification doi:10.1023/A:1010933404324

O Transformer-CNN - Transformer Convolutional Neural Network (GPU) doi:10.1186/s13321-020-00423-w
O Transformer-CNNi - faster Transformer-CNN (GPU) doi:10.1186/s13321-020-00423-w

O WEKA-J48: Weka C4.5 decision trees, only classification - use with bagging doi:10.1145/1656274.1656278
O WEKA-RF: Random Forest, only classification doi:10.1023/A:1010933404324

O XGBoost: Scalable and Flexible Gradient Boosting doi:10.1145/2939672.2939785

[ lonisable

Model validation

Validation method: N-Fold cross-validation -

Number of folds: 5

[T] Stratified cross-validation (classification only)

[] Treat each record as a new molecule

You can create a model from template: import an XML model template or use another model as a template




Machine Learning directly from chemical structures

Feature
Recurrent Neural Network Vector Residual connections
0 = ) C -, END Normalization
dEARAEAE A

-S>
il M il it A B ] W

( >o = )) >C

or

ofe

Property/Activity

Convolutional filters
RF=2

embeddings, N=5 g A
; : ety |

9]

polling —+——%

—  More Dense Layers

Highway connections

B N i [f

C O~ O N~
A

Dense layers part
Encoder part

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

M U N I C Ié Team of Igor Tetko with Peter Hartog, Martin Sicho and Guillaume Godin




Challenge set-up

Experimentally: Nephelometer measures undissolved sediment
Imbalance of data

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

M high Mmedium ulow



Workflow with OCHEM

i

Public scoring
Highest k2 =0.14731

Classification
with thresholds

4—

Assumption of class frequencies

with modeling environment

R Online chemical database

Data preparation ——»  Database ——» Model calculation

- Standardization Descriptor sets

- Neutralize - AlogPS, OEstate
- Remove salts - CDDD
- Clean structure - RDKit

- Fragmentor

3300 properties
in 28 single models Average

Consensus
model

Probability prediction of test molecules

Methods

Linear Regression
Random forests
Boosting

Deep neural networks
Convolutional NN

Evaluation

Metrics

ROC-AUC
(Balanced) accuracy
RMSE




OCHEM for modeling

Graphical interface allows
comprehensive modeling without

Metics AUC B tor Training set B vaidation:  Cross-Validation (84 modais) |

LSSVMG ASNN PLS KNN

eXp“CIt COdIng ALogPS, OEstate 0.74 7 068 ; 061‘ 064 %
CDDD : 08 : 074 : 075: 071:
. CODK2 (cons,topol.gecm,elec hybrid) 3D:corina 075 071 056 071
Implementation for GPU and CPU use ChemaxonDescriptors (pH 0 - 14:4) Dicorina | 076 | 07 , 050, 069
Dragons (20 blocks: 128) A 0.64 g 066 059‘ 065 ,
Dragons (3D blocks: 1-29) 3D:corina LRGN 072 , 057, oS
. Fragmentor (length:2 - 4) A 0.72 o 07 o 059‘ 063‘
Consensus models: D | e e o
InductiveDescriptors 3D:corina , 069 , o7 , 0§57, 067,
JPlogP A 0.73 7 074 Z 059‘ 067‘
* Average over multiple models to MAP4 ., 0TI, 085, 050, 087

. . L. MORDRED ( AN) 3D:corina 0,77 073 057 063
improve prediction S on, om  am” omr”
OEstate 2 0,74 4 067 Z 063‘ 068‘
PyDescriptor 3D:corina R o  om _ 07 067
* Orthogonal models ONPR (longth:1 -3) , 088 om , o0ss, os,
ROKIT (30 blocks: 1-11 15-16) 30:corina 077 = 072 056 065
SIRMS (labels:chargetiogp+hberefractivity) =~ 076 073 058 067

. . Spectrophores (accuracy=20) 3D:corina 0.68 06 0.52 06
 Various descriptor sets/ molecular AT, [ osr | os om osr
representations alvaDesc (30 blocks: (only) 1-30) 3D:corina 075 071 057 068



0D - Descriptor

molecular
features

m—
D =SNG

NN generated
features

1D - Text

text
representation

2D - Graph

k)
. .
. .

Cclcceecl ———p

CatBoost

o o
Deep Neural
Network

Transformer
CNN

graph
representation

—[0,1,2]

— [0, 1, 2]

—[0,1,2]

—[0,1,2]

Quadratic kappa metric scores—

0.129

8 models

Public leaderboard

0.140

0.132

9 models

0.117

0.132

0.131

10 models

Consensus
modeling
improves
individual

predictions

0.147

28 models




1 waw.opa.govwnect/chatenges. hitmi

cnmental Prossction AQency EPA @ THIS AREA  Advanced Search
LEARN THE ISSUES | SCIENCE & TECMNOLOGY | LAWS & REGULATIONS | ABOUT EPA b SEARCH

Computational Toxicology Research 3 Conact Us

You are here: EPA HO®e » Research & Doevelopment » ComaTox » Caemica Data Challenges & Release

Key Links

ComaTox Home Research Projects Retearon PUbACatang SeafY Profies

Baakc Information Chemical Databaves $imtifc Reviewn CompTax Partnen
Organ 20 o TowCast Stahehod ey Fvents Corvvmrstins of Praiae Jobrs ansd Oppivivnties
EPA Dxposere Research EPA Chamical Safety Revesrch ToxCast Duts Chalynges

ToxCast Chemical Data Challenges and Release

EPA'S NI -Theoughpet SCreenng data on 1,800 Caemicals s accessisle Koy Liaks
through the interactive Chessical Safety foe Sustainablity Dashbaxsds (€SS
- Owest LVer Leve! Chalende ety 0001, 497xB, 18000
Sashbaard). The 1SS dashboard provides user-friendly and Cusiomizadie
AC0HES 10 DXy data From ToxCast and Tox21 high-throughput Chemica s Ohemical Sateny for Sustakabiliny Dashboands
LLIRNAG LECANOIOgRS.
S COoMmpieie TOonlast Mase R 0ta & Fres
Using the TopCader and InnoCentive Crowd - sowrcing platform, EPA inviled . Challen)e
1IN SCENCE 330 TRCAN0IRQY COMMUNTY [0 work with the dala and provide
LOlUTIOAS 1Of Mow TN Adw [OXIOTY Sa1a Can Be used 1O pradict potennal ¢ Inelentive Chalienge
health effects. The ToxCast data challenges focuted on usng this data and = ceholder Waorkeh

SN pubiiCly avallable data 10 pred <t the owesl effedt lewel from tradnonal
10Ty studies using Laboratory anmals. Chalings winaers received anwards
for sovng th4 challenge.

5t Dt W .

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




National Center

)'“Mm*w | Tox21 Data Challenge 2014  » wsr
- Transiational Sciences
» Home ADOs Regstration Data/Resources Submissions Dscussion Leaderboard Contact Us Survey

A
Tox)]

E’j Open call ends: November 14, 2014

The Chatege [ e e
will recetve the opportunity to

The 2014 Tax21 data chalierge Is designed 10

help sciontits understand the patential of the submit a paper for publication
chemicals and compounds betsg tested in a special thematic Issue of
through the Taxicalogy ¥ the 215t Century Frontiers in Envivonmental Science
inltiative 1o disrupt blological pathrways In and recognition on the NCATS

ways that may result in 1oxic effects. website and via social media.

The goal of the challenge Is 1O “Crowdsource”




openOCHEM https://github.com/openochem

07 overview [ Repositories 3 [ Projects @ Packages Y¥ Stars

openochem / README . md

Open OCHEM -- Al models for drug discovery and environmental
chemistry

The Open OCHEM is open source version of the On-line Chemical database and Modelling Environment Platform (http://ochem.eu)

It is a user-contributed repository of referenced experimental data, computational tools and models of ADMET properties of
chemical compounds. The OCHEM algorithms can reliably identify compounds predicted with experimental accuracy: there is no
need to test them in a lab. The OCHEM can be used for timely and low-cost identification of scaffolds with lower risks of failure
due to the unfavorable physico-chemical and/or biological properties. The free open source of OCHEM is a reference system for
academic users thus accumulating data and knowledge produced in academia. The developed OCHEM workflow allows an
unbiased comparison of different existing and new machine learning algorithms which can be easily integrated in OCHEM by its
users.

OCHEM software can be used to develop QSPR and QSAR models for various biological and physico-chemical projects. It can
work with millions of molecules and can be configured to use hundreds of CPUs or GPUs. Open OCHEM allows you to install the
fully functional version of the software and analyse your data privately. The closed source version is also available from BIGCHEM
GmBH and provides several additional optimized software packages which were contributed by the company or its partners.

The open OCHEM currently supports tens methods and descriptors packages, which were developed and contributed by different
providers and are distributed under the open source or respective license agreements (most of them are free of charge for
academic, educational, recreational or evaluation purposes - check each respective license agreement).

See installation instructions how to install and run open the OCHEM.
We wish you a happy computing!

We sincerely thank Yuriy Sushko, Sergey Novotarskyi, Pavel Karpov, Mark Embrechts, Ivan Khokhlov, Robert Korner, Anil Kumar
Pandey, Elena Salmina, Stefan Brandmaier, Larisa Charochkina, Vasyl Kovalishyn, Ahmed Abdelaziz, Matthias Rupp, Dipan Ghosh,
Zhonghua Xia, Alli Keys as well as many other current and former members of Tetko's group and eADMET and BIGCHEM GmbH
companies for their contributions to the development, testing, use and the feedback.

We also thank developers of CDK, MOPAC2016, KGCNN, OpenBabel, Xemistry, BALLOON, WEKA as well as Vsevolod Tanchuk,
Sergey Sosnin, Maxim Fedorov, Peter Ertl, Bruno Bienfait, Ruud van Deursen, Gilles Marcou, Igor Baskin, Artem Cherkasov, Pavel
Polishchuk, Eugene Radchenko, Vladimir Palyulin, Vijay Masand, Vishweh Venkatraman, Andrea Mauri, Weida Tong, Huixiao Hong,
Todd Martin, Peter Jarowski, Vladimir Poroikov, Dmitriy Filimonov, Atif Raza and many others who contributed modules that are
used in the OCHEM.


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?
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