
ñThe study of the relationships 
among microorganisms and between 

microorganisms and their 
environmentò

Microbial Ecology



Taxonomy

Bacteria (domain); 

Proteobacteria(phylum); 

Gammaproteobacteria(class);

Enterobacteriales(order);

Enterobacteriaceae(family);

Escherichia(genus) coli (species).



RNA as molecular marker ïstructure of  the small 

subunit (16S)  r ibosomal RNA



The great plate count anomaly
Viable count (colonies) Direct count (microscopy)

Most bacteria cannot be cultured (yet)!



Cultivation-independent 
Molecular Microbial Ecology



Cultivation-independent 
Molecular Microbial Ecology (continued)



Metagenomics 
(function-driven

vs. 
sequence-driven)





Environmental Genome Shotgun 
Sequencing of the Sargasso Sea (2004)

Å1.045 billion bases (1/3 of the human 
ƎŜƴƻƳŜύΧ
Å> 1800 genomic species, including 148 
ǇǊŜǾƛƻǳǎƭȅ ǳƴƪƴƻǿƴ ōŀŎǘŜǊƛŀƭ ǇƘȅƭƻǘȅǇŜǎΧ
ÅSAR11 ςprobably the most abundant species 
ƻƴ ŜŀǊǘƘΧ
Å1.2 million previously unknown genes!



Mammal Microbial Ecology:
Nature vs. Nurture

ÅMost modern mammalian species arose in the last 1.8 Ma.
ÅThe gut microbiota represents a άŎǊƛǘƛŎŀƭ ȅŜǘ ǳƴŜȄǇƭƻǊŜŘ 

component of diet-ŘǊƛǾŜƴ ǎǇŜŎƛŀǘƛƻƴέΦ
Å16S rRNA analysis of the gut of 106 individual mammals 

representing 60 species from 13 taxonomic orders, including 
17 nonhuman primates.

ÅEach mammalian host harbored OTUs (at 96% sequence 
identity) not observed in any other sample. On average, 56% 
and 62% of OTUs were unique within sample and species, 
respectively.

ÅGenus-ƭŜǾŜƭ h¢¦ǎ όҗ96% identity) and animal hosts were 
designated as nodes in a network, in which OTUs are 
connected to the hosts in which their sequences were found.

Leyet al, Science, 2008





Of mice and men (and fish)

When an alien consortium is 
introduced into a host, the animal 
appears to promote a higher 
proportion of the bacterial group 
that is more abundant in its 
native consortium.

Rawls et al. , Cell, 2006


