
How big is a bacterium?
Is life already on Mars?



How many microbes have 
been to the moon?

How many bacteria are there, 
hidden away, in this picture of 

an astronaut?

…assuming humans have



The beginning: how big is a bacterial cell?

Eh?

Is this the right question?



Q) How big is a bacterial cell? A) Let’s follow ‘one’.

zombie cells: membrane, but no DNA!



•We can speak of the size of a zombie cell. 
!

•We cannot easily speak of the size of a live cell: 
the size changes on a regular basis. 
!

•Size is known to be related to growth rate…let’s 
ignore that.

no DNA



Mathematicians, physicists & chemists use ‘models’ to 
understand phenomena around us:

Models make simplifying 
assumptions, 

often distilled into the 
scientists’ ‘joke’: 

!
“Let us begin by assuming 

a spherical cow in a 
vacuum…”



A model bacterial cell: 
a cylinder (a rod)

Our spherical cow:

A real image with green protein in the 
cell’s outer membrane:



•Just after the moment of division:

•Just before division:



So what is r…?
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let’s assume it’s totally 
full of cells, we need 
to count them…



Notes:



The human gut contains about 2L of microbes: 
this includes all NASA employees 

bacterial cells have been on the moon

2L



“Bacterial chromosomes are generally ~1000 times 
longer than the cells in which they reside…”
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2828278/

of bacteria that have 
been to the moon



Who will get here first?



http://www.scientificamerican.com/article/bacteria-discovered-spacecraft-clean-rooms/
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Q) How many bacteria died in the making 
of this document?



Arithmetic rules for units:

read: “x per y”


