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“Throughout the biological world, bacteria thrive predominantly in surface-
attached, matrix-enclosed, multicellular communities – or biofilms – as 
opposed to isolated planktonic cells.”  

 
Tony Romeo. “Bacterial Biofilms”. Curr Top Microbiol Immunol 

“At the surface of the liquid...The 
rods adhere together by their sides 
after the manner of the elements of 
columnar epithelium, but there is, I 
think, strong reason to believe that 
this adhesion is not direct, that is, 
that they are not in actual contact but 
glued together by a viscous 
intermediary substance" 
Sanderson, J. B. Appendix no. 5 in 13th 
Report of the Medical Officer of the Privy 
Council [John Simon], with Appendix 1870 
56–66 (Her Majesty’s Stationery Office, 
London, 1871).  
	



Examples of multicellularity in microbes	

Claessen et al. (2014). Bacterial solutions to multicellularity: a tale of 
biofilms, filaments and fruiting bodies. Nat Rev Microbiol 12, 115-124. 
	



Loss of true 
multicellularity  
by domestication	



Biofilm overalt!	



Pseudomonas 
aeruginosa i CF lunge 
Høiby et al. (2011) Int J Oral Sci  

Escherichia coli UVI  
biofilm 	
Andersson et al. (2003)  Science 

“Biofilms are medically important, accounting for over 80 
percent of microbial infections in the body.  Examples 
include infections of the: ...  teeth and dental implants; middle 
ear; gastrointestinal tract; urogenital tract; airway/lung tissue; 
eye; urinary tract prostheses; ..... indwelling catheters ... ; 
cardiac implants such as pacemakers, prosthetic heart 
valves, ... tracheal and ventilator tubing.” 
 

NIH, PA: PA-03-047, 2002	



Biofilm	visualiza=on	-	flow	cell	

Vector	control TM	protein	overexpression 



Biofilm formation – a simplified scheme  

http://staff.science.uva.nl/~rkort/ 
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Lembre et al. (2010). http://dx.doi.org/10.5772/51213 

Biofilm  
structure 



Differentiation of cell types (B. subtilis)	

Lopez et al. (2009) 
FEMS Microbiol Rev	



Vlamakis (2008) Genes and 
Development	

Differensierte  
celletyper  
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Arbeidsdeling! 
 

(Division of labour)	



Innate resistance 

Induced resistance 

Lemon et al., 2008 
Curr Top Microbiol Immunol 

Biofilm 
resistance 



The Guardian,  
23 jan 2013 

Chief Medical officer Dame 
Sally Davies to MPs: 
“Rise in antibiotic-resistant 
diseases should be added to 
national risk register of civil 
emergencies” 

Chief Medical Officer (UK),  
Dame Sally Davies:  
“Rise in antibiotic resistance should be 
added to national register of civil 
emergencies” 

Resistant bacteria pose ‘a 
catastrophic threat’ to the 
population ranked alongside 
terrorism on a list of threats to 
the nation 



“The	good,	the	bad,	and	the	ugly”	
B.	thuringiensis	

† 

B.	anthracis	

B.	cereus	

1966	



Multicellularity in  
B. cereus? 
B. subtilis	

Salt free LB + Calcofluor	

B. cereus	

Msgg	

HBL enterotoxin 
expression in  
biofilm	

Fagerlund et al.  
(2014) PLoS One 



How do pathogenic Bacilli 
regulate biofilm formation?  

Bacillus cereus Bt407 
(Ida Hegna) 

c-di-GMP	



Aktivering av 
dormante 
celler i biofilm	

Conlon et al., Nature, 2013	



Nytt prinsipp 
for ’drug 
discovery’ 	

Ling et al., Nature, 2015	



Til ”krig” mot biofilm	


