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Global reach for global projects

Ca.540 Evotec employees worldwide

Abingdon, UK
~225 employees

1 Medicinal chemistry
1 Zebrafish screening
1 ADMET

1 Structural biology

‘y

Hamburg, Berlin &
Gottingen, Germany
~150 employees

i Screening

1 HTS

17 NMR

9 invitro & in vivo biology

@ Sales representation (San Francisco, San Diego, Boston, Tokyo)
@ Operations & sales representation

Thane, India

~140 employees

i Library synthesis & management
1 Medicinal chemistry support

91 Development chemistry

Munich

~25 employees

1 Phosphoproteomics
1 Chemical proteomics

Singapore
1 Zebrafish screening

PAGE 2



‘ evotec
@

We create innovation alliances to discover drugs

Evotec business model

: Discovery alliances
D;:ﬁgr;ry TR with the top pharma & \\ Product franchises Our value proposition
P biotech companies

e Strong track record after >15 \ |’|‘ Boehringer \ e Core expertise
years of drug discovery liiv” Ingelheim with clinical
history candidates in e Expand highly
— >100 lead series ) NOVARTIS — Treatment- profitable and cash
— 20 preclinical candidates Resistant generating

— 16 clinical compounds
e | eading technology platforms

Contract Research

@ Depression discovery alliance
_ Others > business into

/ o Wealth of globally leading

© Assay development & preclinical assets Organization
9 icreenlng based d - for partnering or e Finance innovative
ragment-based drug <L HZI / own development
discovery LA e — R&D through
— DAB profits

Comp. chem./structural

based drug discovery !,B\Iep?frlitfefch / a DE”EIDF’?EN
@ Medicinal chemistry partnerships
@ Early ADMET& zebrafish /
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A KNIME Solution KN“V“Z ‘

The Multi -Purpose Tool in the MedChem Toolkit
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Concept Creation
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K N I M E Wision Reality
The Multi -Purpose Tool in the MedChem Toolkit
4 : ' /
Bﬂfva;;ggd?ﬁg Build Models:
Databases QSAR,
Physiochemical
a4 — Properties,
, Pharmcokinetics
Data Sharing: ’
SAR Reports ADMET
\.
/
ata Mining, Understanding 1
gAR Analysis — of SAR
\ ‘
/' Analysis Using CADD Tools: Compound
Molecular Simulations, Design and
QSAR/QSPR Models, VS, de . Synthesis
novo Design, Docking, PH4
d Models
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Impacting Medicinal Chemistry Pipeline " Relty

KNIME: The Multi -Purpose Tool in the MedChem Toolkit

Virtual screening Property prediction |
Homology modelling in silico ADME/T |

Similarity searches 2D & 3D QSAR

Database searching GPCR Modelling "
Library design FMO QM calculations o ]
: HTS analysis . |

Preclinical

Hit Findin
- Candidate Development
B o /

—

Scaffold hopping
Pharmacophore studies
: Structure-based design

© Focussed library design
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CDK2 Data Set

Examples of what the Medicinal Chemists Currently Do

Journal of

Cheminformatics Sournal of
Cheminformatics
Volume 3

Research article

Prediction of cyclin-dependent kinase 2 inhibitor potency using
the fragment molecular orbital method

Micheel P Mazanetz 88, Osamu Ichihara B, Richard 3 Law B 2rd Mark Whittaker =]
Evotes (UK) limited, 114 Milton Park, Abingdon, Oxfordshirs, QK14 438, UK
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2 November 2010
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mons. o/ lic

riginal wark is propedy

Abstract

Background

The reliable and rebust estimation of ligand binding affinity centinues te be a challenge in drug design.
Many current methods rely on molecular mechanics (MM) calculations which do net fully explain
complex molecular interactions, Full quantum mechanical [QM) cemputatien of the electrenic state of
protein-ligand cemplexes has recently become possible by the latest advances in the development of
lingar-scaling QM metheds such as the ab initie fragment maolecular arbital [FMO) method, This
approximate malecular orbital method is sufficiently fast thatit can be incorporated into the
development cycle during structure-based drug design for the reliable estimation of ligand binding
affinity. &dditicnally, the FMO method can be combined with approximations for entropy and scheation
te make it applicable for binding affinity predictien for a broad range of target and chemetypes.

Results

We applied this method to examine the binding affinity for a series of published cyclin-dependent kinase 2 [CDKZ) inhibitors, We
calculated the binding affinity for 28 CDK2 inhibitors using the b initis FMO methed based on a number of X-ray crystal
structures. The sum of the pairinteraction energies (PIE) was calculated and used to explsin the gas-phase enthalpic contribution
to binding. The cerrelation of the ligand potencies te the protein-ligand interaction energies gained from FMO was examined and
was seen te give a good correlation which cutperformed three MM force field based scoring functions used te appoximate the free
energy of binding, Although the FMO calculation allows for the enthalpic component of binding interactions to be understoed at the
quantum lewel, as it is an in vacuo single peint calculation, the entropic component and selvation terms are neglected, For this
reason a more accurate and predictive estimate for binding free energy was desired. Therefors, additional tarms used to describe
the protezin-ligand interactiens were then calculated to improve the correlation of the FMO derived values to experimental free
energies of binding, These terms were used te account fer the pelar and nen-palar selvation of the molecule estimated by the
Peoisson-Boltzmann equatien and the solvent accessible surface area (SASA), respectively, as well as a correctien term for ligand

A Study of CDK2 Inhibitors Using a Novel 3D-QSAR Method Expleiting
Receptor Flexibility

Michael P. Mazanetz, lan M. Withers,
Charles A. Laughton, Peter M. Fischer

QSAR & Combinatorial

"QCS | o

Article first published online: 29 JUM 2009
DOl 10.1002/g5ar.200810177

Volume 28, Issue 8 pages
878884, August 2009

(Show All)
How to Cite | Author Information | Publication History

Abstract References

Supporting Information Cited By

J~ Get PDF (281K)

Keywords:
Drug design; Protein flexibility; Molecular dynamics; 3D-QSAR; Medicinal chemistry

Abstract

Anew 30-05AR method based on the novel molecular dynamics methodology, Active Site Pressurization (ASP), has been validated using
two cyclin-dependent kinase 2 data sets containing 65 purines and 91 oxindoles. ASP allows the construction of cavity casts that
represent the maximal energetically feasible 3D distortion of protein binding sites potentially achievable by induced fit upon binding of
ligands. The ASP-QSAR method entails many components of traditional 3D-QSAR strategies but additionally correlates the biological
activity of ligand sets with features of ASP-derived binding site cavity casts, thus taking target protein flexibility into account implicitly. Both of
the data sets used to validate the ASP-QSAR method resulted in QSAR models that were of exceptional quality and predictivity. A non-
cross-validated variance coefficient (R?) between 0.959 and 0.99 and a cross-validated variance coefficient (%) of between 0.927 and
0.929 were obtained for these ASP-QSAR models.
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SAR and Property Analysis and Reporting

Report Manager Functions Preparing Data for Reports

Database Connection and Data Import

Wpache DB Project
=% http:// db.apache.
Apache Derby 9"
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Database Connection and Data Import
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Structural, Shape and Electrostatic Similarity
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Reporting Methods, Sharing Results

Communication is Key

91 Send reports to Adobe pdf, MS products then publish in ConturELN, distribute with SharePoint

= Internal Courses - KNIME Node Repository - Microsoft Internet Explorer provided by Evotec (UK)

@@9 gmzs evotec. com
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Guiding Compound Synthesis

Taking the QuWiatdo loMake@®exto o f
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Chemical Reagent Refinement

Cleani

Search- Combine

1 Enumeration library is filtered
into drug-, lead- and fragment-
like diversity classifications
based on in-house descriptors

9 Calculate Amber/Red/Green
Toxicophores

1 Reagents are then ranked
according to the number of times
it yields a product of a certain
diversity classification and
those which are either
Amber/Red/Green

1 Ranked reagents are then sent
back to the chemist for
reassessment to produce a
reduced reagent list
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Reagent Clustering and Recommendation

Find novelty and high diversity

9 Fingerprints are generated from the products of the reduced lists and compared to compound
libraries like EVOsource to find novel compounds
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Advanced Modelling: Integration with CADD Tools
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