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High-resolution 3D structures show how bacterial toxins bind to sugars, 
providing the basis for the development of new drugs and vaccines. 
 
Tredimensjonale strukturer viser hvordan bakterielle toksiner binder seg 
til sukkerarter. Disse resultatene kan brukes til utvikling av nye medisiner 
og vaksiner. 
 

Diarrheal diseases remain a leading cause of death, particularly in low-income countries 

and among young children. Bacteria in contaminated water or food release protein toxins 

in close proximity to the cells in the human intestine, which are covered by a protective 

sugar layer. Bacterial toxins take advantage of this ‘sugar coat’ to gain access to the 

inside of the cells, where they cause the diarrhea symptoms by interfering with the cell’s 

signalling pathways. Despite decades of research, many aspects of how the toxins enter 

the cells remain unknown. 

 

The doctoral thesis of Joel Benjamin Heim from the Department of Chemistry at the 

University of Oslo, explores how the toxins bind to a variety of different sugars. Detailed 

three-dimensional structures and matching binding data give new insights, especially for 

the group of fucose-containing sugars. These sugars have been recently shown to play a 

crucial role in the toxin uptake and influence the severity of the disease symptoms. 

Taken together, the results of his thesis and the on-going work of his supervisor Ute 

Krengel, bring us closer to deciphering how the toxins gain entry into the cells and also 

help explain epidemiological phenomena, for example why some people become more 

severely sick than others.  

 

Ultimately, the researchers want to exploit the toxins’ “sweet tooth” for the development 

of drugs, vaccines and biochemical tools, such as drug delivery systems. One important 

example in the present study is the characterization of three chemicals that block the 

bacterial toxins from binding to the sugars on the cell, providing a starting point for the 

design of new drugs or prophylactics. In doing so, they contribute to the important and 

on-going work to prevent and reduce the harm caused by diarrheal diseases around the 

world. 



 
 
 

 

 


