Microbial Ecodopyy

Nrhe study of the relationships
among microorganisms and between
microorganisms and their

environmenb



Taxonomy

Bacteria(domain);
Proteobacteria(phylum);
Gammaproteobacterigclass);
Enterobacterialesorder);
Enterobacteriaceaéfamily);
Escherichidgenus)coli (species).



RNA as molecular markeri structure of the small
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The great plate count anomaly

Viable count (colonies) Direct count (microscopy)

Most bacteria cannot be cultured (yet)!



Cultivationindependent
Molecular Microbial Ecology

Microbial community
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Cultivationindependent
Molecular Microbial Ecologyontinued)

o 2 10th Int. Symposium on Human Chlamydial Infections 5. Poppert, M. Horn et al,
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| Fluorescence /n sity Hybridization: FISH
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Metagenomics
(function-driven &

Genomic DNA extraction
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Environmental Genome Shotgun
Seqguencing of the Sargasso S2a04)

A 1.045billion bases/3 of the human
3Sy2YS0 X

A >1800genomic species, includirigl8
LINBEOA 2dzat e dzylyz2eoy 0l

A SAR1 ¢ probably the most abundant species
2y SI NIl KX

A 1.2 million previously unknown genes'




Mammal Microbial Ecology:
Nature vs. Nurture

A Most modern mammalian species arose In the a8tMa.

A The gut microbiota_representsc@ONRA 0 A OF f & S {
component of dietR NA Sy ALISOAI GAZ2Y €D

A 16S rRNA analysis of the gutldf6individual mammals
representing60 species fronil3taxonomic orders, including
17nonhuman primates.

A Each mammalian host harbored OTUs9@% sequence
identity) not observed in any other sample. On averda®8s
and62% of OTUs were unique within sample and species,
respectively

A Genust S @St 96iderdtity)@mgd 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, Science2008



C Taxonomic order.

Bi'éi"(ﬁB-)V Mammalian order (C)
Herbivore ) Artiodactyla . Persissodactyla

@ camivore @ camivora Proboscidae,
@ Omnivore Hyracoidea

Chiroptera ' R
[ enan odentia
Provenance (D) @ Primates

) St Louls Zoo - Xenartha,
i  Lagomorpha 1 i
. San Diego Zoo p Lag w nsectivora

@ wild & other Monotremata Diprotodontia




Of mice and men (and fish)

INOCULATION ACCOMMODATION
(BY TRANSPLANTATION) (DURING INCUBATION)
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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



