
© Fraunhofer IME 

FROM BASIC RESEARCH TO PRODUCT -

EXAMPLES OF FRAUNHOFER 

RESEARCH PROJECTS

Dr. Sheraz Gul



© Fraunhofer IME 

AGENDA

Background to Fraunhofer Institute

Assay selection in pre-clinical drug discovery

Development of the collaborative COST Action ADME-Tox assay panel

Target Validation in CVD drug research

Genetic age test

Tools to de-risk drug research projects



© Fraunhofer IME 

Background to Fraunhofer Institute
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 66 institutes and research units

 Nearly 24,000 staff

 More than €2 billion annual research budget. Of this sum, around 1.7 
billion euros is generated through contract research

 Roughly two thirds of this sum is generated through contract research 
on behalf of industry and publicly funded research projects 

 Roughly one third is contributed by the German federal and Länder
governments in the form of base funding

“Fraunhofer lines”

FRAUNHOFER-GESELLSCHAFT, THE LARGEST ORGANISATION FOR

APPLIED RESEARCH IN EUROPE
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The Fraunhofer-Gesellschaft undertakes applied research of direct utility 
to private and public enterprise and of wide benefit to society. 

Nearly 24,000 staff

More than 70%
is derived from contracts 
with industry and from 
publicly financed 
research projects.

Almost 30%
is contributed by the 
German federal and 
Länder Governments.

66 institutes and research units
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€1.7 
billion

Major infrastructure 
capital expenditure and 
defense research

THE FRAUNHOFER-GESELLSCHAFT AT A GLANCE
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Microelectronics EMFT, ENAS, FHR, HHI, IAF, IIS, IISB, IMS, IPMS, ISIT, IZM
Associated members : ESK, FOKUS, IDMT, IKTS, IZFP

ICT AISEC, ESK, FIT, FKIE, FOKUS, IAIS, IAO, IDMT, IESE, IGD, IOSB, 
ISST, ITWM, IVI, MEVIS, SCAI, SIT
Associated members: HHI, IIS

Life Sciences EMB, IBMT, IGB, IME, ITEM, IVV, IZI 

Light & Surfaces FEP, ILT, IOF, IPM, IST, IWS

Production IFF, IML, IPA, IPK, IPT, IWU, UMSICHT

Materials & Components EMI, IAP, IBP, ICT, IFAM, IKTS, ISC, ISE, ISI, IWM, IZFP, LBF, WKI
Associated members:  IGB, ITWM

Defense & Security EMI, FHR, FKIE, IAF, ICT, INT, IOSB 
Associated members: HHI, IIS, ISI

FRAUNHOFER GROUPS
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FRAUNHOFER WORLDWIDE

Fraunhofer subsidiary Fraunhofer center

Fraunhofer representative office Fraunhofer senior advisor
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National International 

Applied Ecology Division 
Schmallenberg (1959)

Molecular Biology Division 
Aachen (2000)

Center for Molecular Biotechnology 
Newark, USA (2001)

Bioresources
Gießen (2009)

TMP
Frankfurt (2012)

Biopolymers
Münster (2010)

Center for Systems Biotechnology 
Santiago, Chile (2010)

ScreeningPort
Hamburg (2014)

FRAUNHOFER MOLECULAR BIOLOGY AND APPLIED ECOLOGY (IME) 
CRITICAL MASS WITH 600 EMPLOYEES
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CAPABILITIES OF THE FRAUNHOFER-IME SCREENINGPORT
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Assay selection in pre-clinical drug discovery

(kinase)
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NIK PHOSPHORYLATES IKK-a
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CELL-BASED NIK ASSAY
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INSECT CELL-BASED ASSAY FOR NIK
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+ve control (lymphotoxin)    –ve control                Hit from cell-based screen

USE OF HCS AFTER CELL-BASED NIK INHIBITOR SCREEN
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Development of the collaborative COST 
Action ADME-Tox assay panel
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INITIAL COST ACTION INVOLVEMENT
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EU-FP7 PROJECT: DELIVERING LEAD MOLECULES

 World Health Organization: neglected tropical diseases afflict >1 billion people

 Parasitic infections caused by trypanosomatids represent a major challenge

 human African trypanosomiasis (African sleeping sickness) caused by T. brucei

 T. brucei pteridine reductase Drug Discovery effort
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NMTRYPI CONSORTIUM
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DELIVERING A LEAD MOLECULE
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NEW NMTRYPI PAPER – ADME-TOX PANEL FOCUS
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• Compound Solubility Studies

• Cytotoxicity Assay

• Cytochrome (CYP) P450 Inhibition Assay

• HDAC Assay

• Aurora B Kinase Assay

• hERG Cardiotoxicity Assay

• Mitochondrial Toxicity Assay

THE ADME-TOX PANEL DELIVERABLES
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Target Validation in CVD drug research
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TARGET SELECTION
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CVGENES@TARGET PROJECT

 Coronary artery disease (CAD) – a leading cause of death in Europe

 >40 CAD genomic risk loci have been identified

 CVgenes@target project: bringing together expertise to validate CAD targets

 Project completed with further funding secured for progressing ADAMTS-7
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BLOCKCAD
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Genetic age test
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3 yrs. old 50 yrs. old

AGE RELATED EPIGENETIC MODIFICATIONS IN TWINS
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M Methylation sites and associated levels

METHYLATION PATTERN ANALYSIS
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PRODUCT LAUNCHED IN 2018
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Tools to de-risk drug research projects
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CARDIOMYOCYTES IN CULTURE (2D)
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CARDIOMYOCYTES IN CULTURE (3D)
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CELL MOTION IMAGING (SONY SI8000)
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EXAMPLE CARDIOMYOCYTE IMAGES & ANALYSIS (SONY SI8000)
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 Molecule properties

 Primary name, structure, salt, 
prodrug

 Molecule production

 Synthesis, purity

 Physicochemical properties

 Mr, water solubility, logP

 In-vitro cell-free assay and cellular assay

 Primary target, cell types, SOPs

 Whole-organism studies

 Animal studies, plant studies, 
fungal studies, disease models, 
dosing route, dosing schedule, 
toxicological observations, 
drug–drug interactions

 Pharmacokinetic studies

 Absorption, protein binding, 
dosing route, dosing schedule, 
half-life, Vmax, volume of 
distribution, bioavailability, 
metabolism, metabolites, 
excretion

THE MINIMUM INFORMATION ABOUT A BIOACTIVE ENTITY (MIABE)
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Thank you very much for your attention

sheraz.gul@ime.fraunhofer.de

NMTRYPI

COST Actions (CM0801, CM1307, TD0905 & CM1406) 

FROM THE IDEA TO THE PRODUCT – LIFE SCIENCE AT FRAUNHOFER


