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Agenda

1. Overview of the Fraunhofer

2. The role of assays pre-clinical drug discovery

3. Evaluation of biochemical and cell-based assays
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Overview of the Fraunhofer
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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.
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€1.7 
billion

Major infrastructure capital 
expenditure and defense 
research

The Fraunhofer-Gesellschaft
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Fraunhofer Health Collaborations
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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)

Capabilities of the Fraunhofer-IME
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Capabilities of the Fraunhofer-IME SP
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The role of assays pre-clinical drug discovery
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Drug discovery cascade
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HTS in Big Pharma: small molecules

10



Phenotypic screening & cancer drug discovery
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How may drug targets are there?

12



Realistic drug discovery cascade
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Assay systems and High Throughput Screening

14



Example biochemical assay HTS output
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Example ELISA HTS output
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Example in silico output
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Example stem-cell based screen
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PCSK9 (protease) biochemical assay

However, PCSK9 is bound to its pro-domain and catalytically inactive
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PCSK9: 12 years from target ID to drug

http://sitn.hms.harvard.edu/flash/2015/a-potential-new-weapon-against-heart-
disease-pcsk9-inhibitors/
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Example cell-based assay screen output
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reagents assays

1. functional assay using purified 
recombinant protein substrate

2. functional assay using peptide 
substrate

purified recombinant  
protein substrate

protein substrate 
derived peptide

commercial MBP
3. functional  assay using purified 

MBP as substrate

various 
kinase

constructs

4. binding assay

Strategy for biochemical kinase assays
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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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Further progression of compounds
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CONCLUSIONS

 Conformance with industry stand criteria in drug discovery is essential

 Hurdles for achieving Lead and Candidate compound profiles are high

 Develop a panel of assays for each drug discovery screening project

 Use physiologically assay systems if possible

 Develop both biochemical and cell-based assays for any given target

 Develop a panel of assays and pre-screen all against a training compound library

 Ensure post-screening cascade is in place with suitable Secondary assays
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