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Face-to-face – Contact dependent bacterial conversations  
Klara Filek  

 
Bacteria are often considered as pathogens that make humans and animals ill. During an 
infection these pathogenic bacteria are thought of as agents that enter and wreak havoc in a 
host and that can potentially get cleared from the host with the help of antibiotics and the 
immune system. Bacteria, however, are not as simple as this, but live in complex microbial 
communities, constantly competing with other microbes and adapting to an ever-changing 
environment. One aspect of bacterial lives is how they communicate with each other, either 
with their sister cells or with other microbial species around them, to help their own 
growth or inhibit the growth of other bacteria that are competing for space and nutrients at 
the same time.  
 
In 2005 it was discovered that Escherichia coli EC93 strain inhibits the growth of 
laboratory strains of E. coli upon cell-to-cell contact. This phenomenon has been termed 
contact-dependent growth inhibition (CDI). In this case, the E. coli EC93 (inhibitor) will 
express a protein with toxic activity on its cell surface. When E. coli EC93 comes in 
contact with another bacterium the toxic part of the protein will be delivered to that cell 
and prevent its growth. This system of bacterial interactions has been found in many 
species of bacteria, along with the fact that one bacterium can have several different CDI 
systems at its disposal. Different species use different toxin arsenals and have specific 
bacterial targets. These toxins might not just inhibit growth but also, in some cases, confer 
a message to the targeted bacterium. The targeted bacterium can then change its response 
to the environment. 
 
Roles and effects of CDI on the inhibitor and target cells differ between species. During 
my project we wanted to test the two CDI systems found in E. coli EC93 bacterium. One 
of these systems has been extensively studied; we know what factors the targeted cells 
need to have to receive the toxin and that the toxin causes reversible growth inhibition to 
the susceptible targets. However, the second system remained mysterious in its roles and 
activity. We wanted to know how and when these systems are used when bacteria interact, 
and how important each system is. We discovered that E. coli EC93 uses both of these 
systems in bacterial interactions, but in different amounts. These systems are also mostly 
used when bacteria are stressed while growing in nutrient poor conditions, indicating their 
importance in bacterial adjustment to changes in the environment. 
 
Once the roles of these systems are better understood we can potentially use them in 
combating the antibiotic resistance. Humans have exploited microbial products, such as 
antibiotics, for years, which has led to the rise of antibiotic resistance. By exploring CDI 
systems we might, once again, widen our own arsenal of antimicrobial weapons. 
 
 
 


