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PRESS RELEASE 
. 

Elevator helps bacteria to build an invisibility cloak 

Study: Bacterial membrane transporter helps pathogens to hide 

from immune system 
 

Bonn, August 04, 2022 - The transport of substances across the 
membrane into the cell is linked to specific membrane transport 
proteins. Researchers at the University Hospital Bonn (UKB) and the 
University of Bonn, in collaboration with an international team, have 
now succeeded in elucidating the molecular structure of a completely 
new class of such membrane transporters. In addition to the Bonn 
scientists, researchers from the University of York were also 
involved. The study has now been published in the journal Nature 
Communications. 
 
Like all cells, bacteria are surrounded by a cell membrane. This thin layer 
of fat holds together the cell's nutrients, genetic material and proteins, thus 
enabling it to survive. On the other hand, nutrients or molecules that serve 
as building blocks for the cell, for example, must be able to cross the 
membrane, otherwise the bacterium would literally starve to death. For this 
purpose, cells make use of so-called membrane transporters. These are 
protein molecules that are located in the cell membrane and use 
complicated movements to transport substances across the membrane 
barrier. The so-called TRAP transporters help pathogens such as 
Haemophilus influenzae or Vibrio cholerae to move a small sugar molecule 
called sialic acid across the cell membrane. Sialic acid is very abundant in 
human tissue, and the bacteria can literally pick it up with the TRAP 
transporter and incorporate it into their cell wall. "There, it serves as a kind 
of invisibility cloak for the bacteria to hide from our immune system," says 
Bonn scientist PD Dr Gregor Hagelueken. 
 
Bacterial load elevator live at work 
 
The researchers from Hagelueken's group at the Institute of Structural 

Biology at UKB used so-called cryo-electron microscopy to decipher the 

structure of the transporter. "Our results represent a real breakthrough, since 

attempts to decipher the structure of a TRAP transporter had already been 

going on for about 20 years," says post-doctoral researcher Martin Peter from 

Bonn. He recalls the moment when it became clear that the monumental task 

had been accomplished: "At that moment, we were the first to ever see a TRAP 

transporter. It was then immediately clear to us how the protein works. It moves 

up and down like an elevator in the membrane."  

 

In collaboration with Prof. Dr. Ulrich Kubitscheck's group at the Clausius 

Institute for Physical and Theoretical Chemistry at the University of Bonn, the 
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researchers were able to watch the transporter at work in real time. "The TRAP 

transporter is found in many disease-causing bacteria," says Hagelueken, 

"maybe in the future our structure can help develop antibiotics to make sure the 

elevator gets stuck." 

 
Publication: 
Martin F. Peter, Jan A. Ruland, Peer Depping, Niels Schneberger, Emmanuele 

Severi, Jonas Moecking, Karl Gatterdam, Sarah Tindall, Alexandre Durand, 

Veronika Heinz, Jan Peter Siebrasse, Paul-Albert Koenig, Matthias Geyer, 

Christine Ziegler, Ulrich Kubitscheck, Gavin H. Thomas & Gregor Hagelueken: 

Structural and mechanistic analysis of a tripartite ATP-independent periplasmic 

TRAP transporter; Nature Communications; https://doi.org/10.1038/s41467-

022-31907-y 

 

Image material 

 
Caption: 
(from left) PD Dr. Gregor Hagelueken and Dr. Martin Peter are on the trail of a 
bacterial freight elevator in the laboratory that helps pathogens hide from our 
immune system. 
 
Picture credits: University Hospital Bonn (UKB) Johann Saba 
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Scientific contact: 
PD Dr. Gregor Hagelueken 
Institute for Structural Biology at the University Hospital Bonn 
Phone: +49 228 287-51200 
E-mail: hagelueken@uni-bonn.de 

 
Press contact: 
Dr. Inka Väth 
Medical Editor 
Communications and Media Office at Bonn University Hospital 
Phone: +49 228 287-10596 
E-mail: inka.vaeth@ukbonn.de 

 
About the University Hospital Bonn: The UKB cares for about 500,000 patients per year, 

employs 8,800 people and has a balance sheet total of 1.5 billion euros. In addition to the more 

than 3,300 medical and dental students, a further 580 women and men are trained each year in 

numerous healthcare professions. The UKB is ranked first among university hospitals in NRW in the 

science ranking, has the third highest case mix index in Germany and was the only one of the 35 

German university hospitals to increase its performance in the Corona years 2020 and 2021. 

 

 

 


