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What do people think bacteria look like?
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The beginning of bacterial imaging in the Netherlands

Antonie van Leeuwenhoek's drawings 

of bacteria in the human mouth. Published 1684.

Drawing by Eliza Wolfson
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Size is a challenge for structural studies 
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Electron microscopy makes atomic resolution possible

gold atoms
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Why do EM images of biological samples look so poor?

Pointdexter, J Bacteriol, 1982 
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How can you image a biological specimen
 in the vacuum of an electron microscope?

www.potatoes.comhttp://pngimg.com/upload/potato_PNG7085.png

Staining, dehydration, plastic embedding and sectioning
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Jaques Dubouchet: Methods for preparation of samples for cryoEM
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Electron Cryotomography provides three-dimensional information

Movie courtesy of Dr. Stephan Nickell
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\\
Oikonomou et al, Nature Microbiol Reviews, In Press 
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Chemotaxis- bacterial behavior
 to seek out preferred environmental niches 
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Chemotaxis- bacterial behavior
 to seek out preferred environmental niches 

theforeigner.no/pages/news/borrelia-bearing-ticks-on-the-increase/ www.kellykite.com/213/lyme-disease-lyme-borreliosis.html
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Image: Center for Disease Control
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courtesy of Howard Berg, lab website 
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Chemotaxis Model for Escherichia coli
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Briegel et al, Mol Microbiol, 2008 

Correlative Light- and Electron Microscopy
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Correlative Light- and Electron Microscopy
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Briegel et al, Mol Microbiol, 2008 
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Briegel et al, Mol Microbiol, 2008 
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top view

side view
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trimers of dimers 

The chemoreceptors (MCPs)
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Wen Yang
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Keith Cassidy

MDFF simulations: ~ 2 Million Atoms, 10 nanoseconds for each state
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 23;113(34):E5062-71  
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Cholera in Leiden: 2 epidemics (1832,1866)

Boerhaave museum Leiden
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Three chemotaxis arrays in Vibrio cholerae
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Three chemotaxis arrays in Vibrio cholerae
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Three chemotaxis arrays in Vibrio cholerae

Briegel et al, PNAS 2016
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Chen et al Chang et al Wang et al Briegel et al Briegel et al

Molecular Machines in Vibrio
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Vibrio bacteria in the environment

Susanne Brenzinger
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Vibrio changes morphology according to its environmental stage
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Vibrio bacteria during host infection

Jamie Depelteau
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Vibrio Infection of germ-free Zebrafish Larvae (5dpf)
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Vibrio cell after 48 hours contact with zebrafish larvae
Vibrio cholerae, 48hr with Zebrafish Larvae 

100nm 
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Cryogenic Focused Ion Beam Milling 
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FIB-milled sample

Tomography of a Vibrio cell
 after Cryo-FIB milling
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Some bacteria

can also sense 

the earth’s magnetic field

http://senr.osu.edu/Organisms
_Living_on_Earth.html





Some bacteria can defend 

their territory against 

intruders.... Type VI 

secretion system

http://historicromance.wordpress.com/





Marine Tube Worm Hydroides elegans metamorphosis requires  

contact with marine bacterium Pseudoalteromonas luteoviolacea
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Are we close to fully understand bacterial cells?



cell appendages



Filament bundles, arrays, chains…

Fimbriae…
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What do people think bacteria look like?
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How can we share our research with the public?
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iscover the world at Leiden University
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