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Definition of Biofilm

• Biofilms are communities of microorganisms in a matrix that joins 
them together and to living or inert substrates 

• Biofilms are surface-attached communities of bacteria, encased in an 
extracellular matrix of secreted proteins, carbohydrates, and/or DNA, 
that assume phenotypes distinct from those of planktonic cells 

• ……..
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How do biofilms form?

Reversible adhesion Irreversible adhesion Colonisation Development Active dispersal
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Linking bacterial structures to biofilm



Why to form biofilms?

Resitance to protozoa
Nutrient acquisition
Increased tolerance to toxics
Genetic eschange
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Biofilms and cell defence
Antibiotic resistance

Examples of pheromones produced 
by bacteria and ants



Biofilms and cell defence
Antibiotic resistance

Pheromone production in 15 min

Plasmid exchange in 15-25 min 
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Biofilms have a structure

The spatial structure of biofilms can determine growth
and survival of different species, but the mechanisms
driving formation of this structure are not fully
understood.

non-motile bacteria “hitchhike” on the motile bacteria 
as the latter migrate outward. The non-motile bacteria 
accumulate at the boundary of the colony and trigger 
an instability that leaves behind striking flower-like 
patterns. 

Acinetobacter baylyi, a gram-negative bacterium that easily moves on soft 
surfaces using twitching motility , and an Escherichia coli strain that is almost 
non-motile on soft agar. 
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Biofilms as biofactories 
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Biofilms as biofactories 

3
4

Dias, under review. Front Microbiol.
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agrA - Accessory gene regulator protein A - Staphylococcus ...
Required for high-level post-exponential phase expression of a series of secreted proteins
PSM – Phenol soluble modulins
Hia – Adhesine gene.

https://www.uniprot.org/uniprot/P0A0I7


Biofilms as biofactories 

Triticum sp (Plant Growth Promoter- PGPR)
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