
A New Biomedical Interdisciplinary 
Research Centre  
Structural and Systems Biology Approaches in Infection Biology

Biologists, chemists, clinicians, physicists and engineers 

join forces to hunt down the structure and function of the 

biggest building blocks in living cells. With this in mind, the 

Centre for Structural Systems Biology (CSSB) is being built 

on the DESY campus in Hamburg – providing unprecedented 

opportunities for structural biology research that focus on 

the interplay between pathogens and their hosts at 

multiple levels.

What makes the CSSB concept so special? The unique 

facilities for structural biology available on the DESY campus 

and emerging systems biology approaches will be linked 

to research topics in infection biology. Supported by nine 

research institutes from Northern Germany, the centre‘s 

research groups will systematically shed light on the mo-

lecular make-up of viruses, bacteria and other parasites; 

thereby getting to grips with the mechanisms of attack on 

living cells and exploring the causes of infection diseases. 

The CSSB offers on-site access to DESY’s leading sources for 

high intense X-rays – PETRA III and FLASH. In the near future 

the European X-ray Laser XFEL will also become available. 

This unique source is expected to be able to resolve biologi-

cal structures of unprecedented complexity. 
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CSSB – Centre for Structural 
Systems Biology 

How do pathogens infect healthy cells?

What kind of molecules are involved?

What happens next? 

How can infection be prevented? 

The CSSB pursues these questions with state-of-the-art 

and interdisciplinary technologies.



An Exceptional Concept

“CSSB is an unprecedented research opportunity to exploit the 

world-class X-ray research infrastructures on the DESY campus 

in Hamburg for top-notch research, combining structural bio-

logy, systems biology and biomedical research“ says Matthias 

Wilmanns, Founding Director of the CSSB and Head of the 

Hamburg Unit of the European Molecular Biology Laboratory. 

”Focusing on key questions in infection biology is logical as 

there is a number of leading research institutes in the fi eld 

situated in Northern Germany but we will be open to other 

fi elds in clinical and biomedical research as well. A signifi cant 

part of the CSSB will be operated as Research Hotel to attract 

young researchers from different parts of the world.“

Collaborative Research under One Roof

The planned CSSB research building will be situated next to 

the PETRA III experimental hall on the campus of the Ger-

man Electron Synchrotron (DESY) with all research groups 

working together under one roof. The German federal 

government and the states of Hamburg and Lower Saxony 

have invested a total sum of 50 Million Euros for the con-

struction of the CSSB building.  

The CSSB building will offer space for 180 scientists on 

approx. 13,000 m2. The CSSB laboratories will be equipped 

with high-end technology, such as state-of-the-art cryo- 

electron microscopes, and a number of core facilities. One 

fi fth of the CSSB fl oor space will be operated as a “Research 

Hotel”, accessible to junior research groups and extended 

research visits. The fi rst international research group from 

Sweden has already arrived. This group is supported by the 

“Röntgen-Ångstrom-Cluster”, based on a bilateral agree-

ment between Sweden and Germany.

Two Typical Projects

Kidnapping Red Blood Cells 

Why does the malaria parasite Plasmodium falciparum 

enter human red blood cells? 

Although it has been known for over a century that this 

deadly pathogen uses human erythrocytes to multiply, the 

responsible molecular machinery that makes this possible is 

still not completely understood.

With the help of genetics, cell biology, and systems biology 

approaches the basis of this erythrocytes kidnapping will be 

investigated. The identifi cation of essential building blocks 

of this cellular process will allow the development of new, 

experimental intervention strategies against the parasites.

How are Human Cells infected by Salmonellae?

Salmonellae are rod shaped bacteria that produce molecular 

injection needles on their surface after entering the host. 

These needles cause the transfer of bacterial toxins into the 

intestinal epithelium cells. The toxins program the human 

cells so that the bacteria can be easily taken into the cells 

and the infection can progress.

From molecular structures to living systems: 
images to make infection visible.

Armory of Salmonellae

“From this cooperation we foresee unimagined 

synergies that will materialise from the complementary 

expertise present“, summarises the CSSB organisers 

from the nine excellent partner institutes in north 

Germany. ”Every partner contributes a research focus to 

the CSSB and combines it in joint projects with those of 

the others. These synergies in the fi eld of structure and 

systems biology with a focus on infection will be used by 

other researchers in the region.“ The available research 

radiation sources here in Hamburg are ideal for the 

planned themes. ”The CSSB will take infection biology 

that extra step further“, emphasises advisory committee 

member Prof. Keith Hodgson from Stanford University.

CSSB Building – Key Figures 

° Four fl oors with total fl oor area 13,476 m2 

° Laboratory space 2,770 m2 with safety level 2 (S2) and 

 111 m2 in standard safety level 3 (S3)

° Space for up to fi ve cryo-electron microscopes 

° Conference facilities, including a lecture hall for 150 

 participants 

° ”Science bridge“ to PETRA III beamlines

° Ample of space for communication and networking 


