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Helmholtz Association

Largest research organization in Germany

 18 national research centers (6 with
focus on Health Research)

 38,000 staff (2015)
 Budget: € 4.24 bn (2015)

Max Delbrück Center for
Molecular Medicine

MDC Core Budget 2014 € 81 M

Extramural Funding 2014

Shared 2nd place for DFG-funding nationwide
€ 23 M

European Research Council (ERC) Grants 14

Research Groups 60

Staff (incl. guests), 25% international 1,653

Postdocs (incl. guests), 50% international 229

PhD Students (incl. guests), 44% international 374

Patent families 95

Max Delbrück Center for
Molecular Medicine in the

Helmholtz Association (MDC)

Helmholtz Centre for
Infection Research (HZI)

German Center for
Neurodegenrative
Diseases (DZNE)

German Cancer 
Research Centre

(DKFZ)

Helmholtz Centre Munich –
German Research Center for

Environmental Health (HMGU)
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MAX DELBRÜCK CENTER FOR MOLECULAR MEDICINE (MDC)

RESEARCH – MISSION STATEMENT (1992)

“...to investigate basic biological concepts important for the understanding of 
disease mechanisms, and to overcome the traditional gap between basic 
biomedical and clinical research…“
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RESEARCH AT MDC

cell and molecular biology, signaling pathways, developmental biology, 
physiology, structural biology, omics, systems biology, bioinformatics

Cancer Diseases of the 
nervous system 

Cardiovascular and 
metabolic disease

Medical Systems 
Biology
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NEXT-GENERATION GENE SEQUENCING (NGS)

• Panel sequencing in hospitals

– Sequencing of a few interesting loci (i.e. for cancer; very small)

• Exome sequencing

– Exome: all the protein-coding genes (exons) in a genome

– 180,000 exons, which constitute about 1% of the human genome, or
approximately 30 million base pairs (size: ~50GB)

– Computing happens in ~3 hours

• Whole genome sequencing (WGS)

– Latest generation of Illumina sequencing machines brought cost down

– Size per genome: ~500GB

– Computing happens in ~3 days → too long!

• NGS: genome seq., single-cell seq., genome re-seq., transcriptome
profiling (RNA-Seq), DNA-protein interactions
(ChIP-sequencing), and epigenome
characterization

Source: http://volunteermaryland.wordpress.com/2012/07/27/when-the-caterpillar-thought-the-world-was-over-it-became-a-butterfly/

Source: Wikipedia

„omics“
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LIGHT SHEET MICROSCOPY

~3TB  per embryo and we image many

Parhyale hawaiensis
20x/1.0 Lightsheet Z.1
4.5 days every 7.5 min

© Anastasios Pavlopoulos

lateral (xy)

Preibisch S., Amat F., Stamataki E., Sarov M., Singer R.H.,
Myers E., Tomancak P. (2014), Nature Methods 11(6):645-648.

650*350*300 pixels
require 10-15 min on 
workstation with GPU
(2000*2000*2000 pixels
are coming)

Deconvolution
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 Modern omics technologies for research and clinical care (personalized/precision medicine)

 Translation (transfer) of research findings into clinical practice (prevention, diagnosis and
therapy) until now fragmentary and hesistantly; lack of institutional structures for translation

Joint institution of MDC and Charité
Started in June 2013

Novel institute with unique approach:
systems medicine for translational research

BERLIN INSTITUTE OF HEALTH (BIH)
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biobank, bioinformatics, 
metabolomics, 

proteomics, genomics, 
stem cells, transgenics, …

PLANNED BERLIN HEALTH DATA PLATFORM (BHDP)
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Clinical Data

Metadata:
diagnoses, treatments, medication, …

Raw data:
images, curves, …

ID 
Management

De-Identification

SAP HANA

Analytics
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Research Data


