
MICROBIAL COMMUNICATION

“THE STRENGTH OF THE MICROORGANISMS RESULTS FROM           

THEIR COMMUNICATION WITH ONE ANOTHER. THIS ‘BACTERIA           

TELEGRAPH’, QUORUM SENSING, HAS TO BE UNDERSTOOD IF            

WE ARE TO DISRUPT IT.“

         Prof. Dr. Irene Wagner-Döbler, head of the Microbial Communication research group

This signal is a tiny chemical molecule that migrates 

through the cell wall of the bacteria into the mouth 

cavity. Other cells also add these so-called autoinduc-

ers to the saliva, at the same time measuring how high 

the concentration of these cues is in the mouth. If the 

amount exceeds a specific level – which is so far only 

known to the bacteria – then they join together to form a 

biofilm. This bacteria communication is known as “quo-

rum sensing“. The consequence: the bacteria 

adhere to surfaces such as those of our teeth, 

stop dividing as rapidly as they did whilst still 

floating in the saliva and begin to produce 

slime. And this slimy, sticky bacterial 

coating is what we perceive as plaque 

in the mouth. “Bacteria often live together 

in biofilms, it is one of two modes of 

living for them. Either floating freely 

or attached to a surface,“ explains 

Irene Wagner-Döbler. “In this com-

munity, the biofilm, they continue to 

release these highly-specific auto-

inducers, which in turn switch genes 

of the bacteria on or off in a targeted manner.“ The 

genes for slime formation, for example, or for cell 

division, or those that control specific defence mecha-

nisms. The defence mechanisms of the biofilms are the 

reason why our immune system is powerless against 

settled bacteria. And antibiotics can also do little against 

these communities.

The slime matrix resembles a circle of wagons – attack-

ers are simply unable to get through to the bacteria 

and their effectiveness is lost in the protective slime 

fortress. “Quorum sensing is of fundamental importance 

in all bacteria habitats, not only in the mouth,“ says 

Irene Wagner-Döbler. “It not only plays a role in biofilms, 

some metabolic processes are also controlled by autoin-

ducers.“ She attempts to understand the mechanisms 

behind these signal molecules. To this end, she investi-

gates biofilms in a variety of habitats, because

every

      habitat has 

different mechanisms of communication. In the 

limited space of the closed mouth sending and re-

ceiving signal molecules is no problem – from time 

to time we swallow a batch of signal molecules with our 

saliva. But how do bacteria communicate in fast-flow-

ing waters that can flush away the autoinducers at any 

moment? Is it the same mechanisms that are found on 

teeth or on a catheter? Are the molecules that are sig-

nificantly more effective, or are there other factors that 

facilitate quorum sensing? Once Irene Wagner-Döbler 

has answers to these questions, she can disrupt this 

chemical bacterial communication in a targeted manner. 

Then the wagon circle falls apart and the individual 

bacteria are on their own again.

The fact that we need to reach for the toothbrush several times a day if we are not to walk around with blackened stumps 

in our mouths is due to the sophisticated communication mechanisms of the bacteria that inhabit our mouths. Strepto-

coccus mutans adheres to our teeth and sends a signal to millions of other bacteria in the mouth: “I‘m here. Come over 

and we‘ll colonise these teeth.“

FORMING A CIRCLE OF WAGONS – WITH MOLECULE TELEGRAPH  

k Streptococcus 

mutans

Genus of streptococci. 

Chief germ of the 

caries, detectable in 

the saliva of almost all 

humans.  

k Autoinducer

Low molecular signal 

molecule – also known 

as pheromone – used 

by bacteria to control 

quorum sensing.
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“However, we don‘t necessarily need to attack the 

wagon circle from the outside,“ says the microbiologist, 

pointing to a short cut. “We can also infiltrate it.“ She 

has found microbes in marine biofilms that disrupt the 

quorum sensing in their own community in order to es-

tablish an advantage for their own type. “If it is possible 

to dissolve biofilms with these substances, then this 

would be the first step towards a therapeutic agent.“ 

She is also looking for such agents in other areas.
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A biofilm inhibitor which can cause severe damage 
to Streptococcus mutans – as the red color in 
Fig. B. The color is caused by a red fluorescing 
dye which can only penetrate cells with damaged 

k Catheter

Pipe or tube used to 

investigate, fill, empty 

or flush hollow organs 

such as the bladder, 

stomach, intestine, 

vessels, ear or heart.

For example, it has emerged that myxobacteria - a group 

of bacteria that are engaged in a harsh struggle for 

survival with other microorganisms in the soil – produce 

compounds that inhibit the quorum sensing of Strepto-

coccus mutans.

The first area of use: toothpaste. 

With an antibacterial communication toothpaste we 

would not be able to give up brushing our teeth alto-

gether, but it would be considerably more effective.


