
MICROGRAPHIA TODAY 
 

MICROGRAPHIA TODAY (Vol.2 Issue 3) |WE THE MICROBIOLOGIST 43 

 

A Talk with Dr. Dirk Linke and Dr. Jack Leo 
 

  

 

Conducted by  

Saumyadip Sarkar 

Scientific Communicator, We The Microbiologist 

 

 

 

 

             Dr. Dirk Linke  

Q) What bacteria can easily do, most of the eukaryotes does not. That is quite obvious for 

simple machinery that a bacterium bears. Although not yet simple and hence lot of 

bacterial mechanism is yet to decipher. It is our immense pleasure to have Dr. Dirk Linke 

and Dr. Jack Leo from the University of Oslo to share the story behind an identification of 

a protein that help the well known opportunistic pathogen E. coli to survive in high acidic 

conditions of stomach to reach the intestines. Before we start along, I would like to ask 

Dr.Linke and Dr. Leo about how you gave a thought to identify this previously unknown 

mechanism of the bacteria? 

We did not specifically look for survival in acidic conditions. Like in many other cases in 

science, this finding was a fascinating by-product of other research. Originally, we investigated 

the binding of Intimin to the bacterial cell wall. Our hypothesis was that the binding would 

somehow stabilize the interaction of pathogenic E. coli with host cells. We only noticed the pH-

dependence of the binding during the studies. 

Q) Carrying the thought to action is a major challenge. Most of major hypothesis modifies 

and gives a result more than what we obviously expect. Would like to know from you while 

you set the experiments to go, what was your expectations form the results and what was 

the conclusion after your receive the result? 

Our original hypothesis was that Intimin would bind to the cell wall, based on bioinformatics 

predicitons – the structure of parts of Intimin is clearly similar to other cell-wall binding proteins. 
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We then designed various assays to study the interaction in detail, using recombinant Intimin 

domains and purified cell walls. The pH dependence was noticed during these assays, when we 

varied buffer conditions to optimize binding. 

Q) The protein you identified which was termed as “Intimin” is a part of new identification 

and may provide understanding to overcome major challenges in research field to control 

some of the opportunistic pathogens. What you define now about the complex structure 

that a bacterial cell surface bear and how this protein intimin providing an integral part of 

it? 

Intimin was discovered in the late 1980s, and is a well known and intensely studied protein of so-

called “attaching and effacing” pathogens. These include enteropathogenicE. coli and 

enterohaemorrhagicE. coli. The former causesrelatively mild diarrhoea, but the latter causes a 

much more serious disease. Intimin is required for the pathogenesis of both organisms. It 

mediates intimate attachment of the bacteria to the intestinal lining (hence the name). We also 

study the way Intimin reaches the cell surface. If we could disrupt that, or the way it binds to the 

cells lining the intestine, we could potentially use that knowledge to design new therapeutics for 

diarrhoeagenic infections. 

Q) The cell membrane plays an important role in the infection property in the host. 

Intemin might now after this discovery change the meaning of infection. How this intemin 

plays role in stabilizing peptidoglycan in high acidic environment of the stomach? 

Intimin consist of three separate regions: an extracellular part, a transmembrane domain and the 

cell-wall binding LysM-region which is on the inside of the outer membrane. The extracellular 

region is responsible for attaching to the host cell. This is connected to a region which resides 

within the outer membrane. This transmembrane domain has two functions. Firstly, it anchors 

the protein in the outer membrane, and secondly, it is responsible for transporting the 

extracellular part of the protein to the cell surface. The third region, which binds to the 

peptidoglycan of the cell wall, is the one we investigated for this study. Our assumption is that 

binding to the peptidoglycan helps to keep the outer membrane and cell wall together under 

stress conditions, such as in the stomach. We want to emphasize here that this is currently just a 

hypothesis. We plan many further experiments to investigate this in more detail. 
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Q) Can you share us how the team “The Bacterial Cell Envelope” set goals for the specific 

objectives? 

This is a dynamic process – each new finding leads to further experiments. As described above, 

the finding of a Intimin domain similar to other cell-wall binding proteins led to the detailed 

measurements of this interaction. The pH dependence that was found in the process will now 

probably lead to cell biology experiments, and so on. The essential thing is to keep an open mind 

for unexpected results, and to apply a broad range of methods. Collaborations with colleagues 

from other fields are key to success. In this regard, we benefitted a lot from a long-term funding 

scheme in Germany (before we recently relocated to Oslo, Norway). In this funding scheme, 

called Collaborative Research Center, high-level science on a particular subject is funded. Such a 

center would consist of 15-20 individual research groups working on related topics. The 

SFB766, which investigates the bacterial cell envelope, is such a research center. This study 

involved three individual research groups within the SFB766. One group worked on the cellular 

biology of Intimin, another on the structure of peptidoglycan, and we investigated  the 

biochemical and structural aspects. Only by combining different types of methodology and 

expertise we can push the boundaries of science and make new discoveries. 

 

Figure caption: Linke Group: from left to right - Gupta Udatha, Dirk Linke, Jack Leo, Agnieszka Wrobel, Anja 

Winther, Marcin Michalik, Daniel Hatlem (missing: Marcella Orwick Rydmark, Nandini Chauhan, Kheshav 

Bhusal). Photograph by Marcin Michalik. 
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Q) Crawling ahead of the research, we would like to know both of your life apart from 

research? Can you share your words, to let us know the readers how scientists enjoy life 

along with their research? 

Comment: Jack Leo’s main hobby outside science is amateur theatre. He has been doing this for 

over 15 years, both as an actor and a director. He is currently working on a production of 

Shakespeare’s Macbeth, were he will play the protagonist. Dirk Linke enjoys hiking in nature 

(for which Norway is a great place to be!), cooking, and reading books. 

 

 

The words are shared particularly for the interest of the readers to know more about the research and the 

comments are personal that are not intended to harm anyone if any. The interview is not for copying or 

sharing. Micrographia Today only holds the right to share. For details contact WTM. 

 

 

 

 

 

 

 

 

 

 


