
                                                                                                                                                  

 
Contacts:   Henrik V. Sørensen, young researcher – h.v.sorensen@kjemi.uio.no 
                    Ute Krengel, supervisor – ute.krengel@kjemi.uio.no 
                    Esko Oksanen, co-supervisor – esko.oksanen@ess.eu 
 
HALOS project No:  OiU-001 Duration: June 2020 —Date April 2021 
Funded by HALOS, in order to build competence and capacity in the Life Science sector regarding utilisation of 
large-scale research infrastructures such as MAX IV, DESY, European XFEL and ESS. 

 
Using X-rays and neutrons to understand bacterial colonization and 
aid biomass conversion 

THE QUESTION/CHALLENGE  
Our aim was to gain detailed knowledge of how the bacterial colonization factor N-acetyl 
glucosamine-binding protein A (GbpA) binds to and degrades chitin. This requires a combination 
of structural biology techniques. The main focus of this proposal was on neutron crystallography, 
in particular on growing larger protein crystals for neutron diffraction. 

THE NEED FOR CUTTING-EDGE INFRASTRUCTURE 
To obtain detailed knowledge of the catalytic mechanism of enzymes, very bright X-ray sources 
are required: so-called synchrotrons. In most cases, even this will not allow the location of the 
lightest atoms, hydrogen. Neutron sources, in combination with protein deuteration, can 
overcome these challenges, such as the European Spallation Source (ESS) in Lund.  

HOW THE WORK WAS DONE and THE VALUE OF THE CROSS-BORDER APPROACH 
Since neutrons only interact weakly with matter, neutron crystallography requires protein crystals 
of substantial size. Moreover, to fully exploit the potential of this method, hydrogen atoms are 
replaced with their heavier cousin, deuterium. We had already produced limited amounts of 
deuterated protein and grown small protein crystals, but growing large crystals is difficult. 
Therefore, regular remote practical training sessions with our partner Esko Oksanen in Lund were 
invaluable, who advised us on feeding and seeding techniques, and which crystal forms were 
most promising. We also solved the X-ray crystal structures of the catalytic domain (D1) of 
hydrogenated and deuterated GbpA to high resolution (1.2 Å), and discussed our findings in the 
team. X-ray data were collected at the BioMAX beamline of the MAX IV synchrotron in Lund. 
Unfortunately, due to Covid restrictions, the planned physical visits had to be cancelled. 

THE RESULTS AND EXPECTED IMPACT 
HALOS funding allowed us to establish a very valuable new collaboration and partnership with 
the ESS in Lund. The results of the work are now published in the PhD thesis on Henrik V. 
Sørensen, who has defend his thesis in June. As the work is important for biomass conversion 
and thus green energy, it is of great interest to industry, and initial contacts were made. We 
obtained high-resolution X-ray structures of GbpA domain 1 in hydrogenated and deuterated 
form, and were able to grow larger crystals – however, further improvement is still needed before 
we can solve the structure by neutron crystallography. 

 

 
 
 
 
 
 
 

Fig. 1: Crystals of deuterated GbpA domain 1 (left panel) and 1.2 Å X-ray structure (right panel), 
showing the histidine brace motif binding copper in the active site of GbpA.
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