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Vietagenomicé RSAONAOGSA (GKS FdzyC
based analysis of the collective microbial genomes
contained in an environmental sample."

"The definition applied herexcludesstudies thatuse PCR

to amplify gene cassette random PCR primers to access
genes of interest, since these methods do not provide
genomic information beyond the genes that are amplified."

Riesenfelaet al., AnnuRev Gene2004

[we're going to talk about this anyway]



Who is there?

What are they doing?




"Who Is There"\What?

Robert Koch
(18431910)




Historical views of microorganisms

Pre-1600s:




Historical views of microorganisms
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Historical views of microorganisms

18621945
Phenotypic classification
Gram staining
Microscopy
Koch's postulates

"During this period, it was widely assumed by
bacteriglogists that bacteria pgssessed ng
aLISOASa Fa adzOKXFyR f
evolution involved a vague Lamarckian
mechanism."

Sapp, J(2005) Microbial Phylogeny an
Evolution: Concepts and Controversie:s



Historical views of microorganisms

19461977
Bacterial genetics
Bacteria have genes!! Jacques Monod (1910976)
The prokaryote / eukaryote
divide
Observation and exploitation of
gene transfer mechanisms

Despair about a "natural”
classification system




Historical views of microorganisms

Molecular taxonomy
and the primacy of
"marker genes"

/ CarlWoese
&/ (19282012)




Historical views of microorganisms
1995 present
Genome seguencing: I'm so confused!

The "Tree of Life'@
Networks of microbes
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Prerequisites for "Who Is There”

A DEFINITION of species or some other
taxonomic / phylogenetic unit
| Strain
I Genus, family, etc.
| Serovar
I Pathogroup
| Ecotype
I Operational Taxonomic Unit (OTU)
I X



Prerequisites for "Who Is There”

A CRITERIA for assigning an organism with a se
of observations to a group
I Morphology
I Physiology
I Immunochemical properties
I Genetic features



Koch's Postulates (1890)
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(1) The parasite occurs in every case of the disease In
guestion and under circumstances which can account
for the pathological changes and clinical course of the
disease.

(1) The parasite occurs in no other disease as a fortuitous
andnonpathogenigarasite.

(i) After being fully isolated from the body and
repeatedly grown in pure culturéhe parasite can
iInduce the disease anew

(Iv) b Ja requirement taeisolatethe microbe from the
experimentally inoculated host"




Culturing and the
"Great Plate Count Anomaly"

A Staley andKonopka(1985)

Ar M2 02N ndmM:>3 X0 2 NJ
microorganisms can be grown
In pure culture

A Depends on conditions, what's
VSSRSRE SiOX

A What comes up may not be
the most abundant /
Important microorganisms

Ugaldeet al. ScienceZ004)



Why?

A Natural settings can be
very difficult to recreate

A Some organisms grow
sloooooowlyin the best
of circumstances




Aaaaaand

Dependenceon other microbes
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Original recipe makes 1 - 9 inch 3 layer cake Change Servings

2 1/8 cups all-purpose flour
2 cups white sugar

3/4 cup unsweetened cocoa
powder

1 1/2 teaspoons baking powder
3/4 teaspoon baking soda

3/4 teaspoon salt

3 eggs

1 cup milk

1/2 cup vegetable oil
1 tablespoon vanilla extract

2 (20 ounce) cans pitted sour
cherries

1 cup white sugar

1/4 cup cornstarch

1 teaspoon vanilla extract

3 cups heavy whipping cream

1/3 cup confectioners' sugar

Greer, L. (2003AlIrecipes.com

Original recipe makes 1 - 9 inch 3 layer cake Change Servings

2 1/8 cups all-purpose flour

3/4 cup unsweetened cocoa

1 tablespoon vanilla extract

1/4 cup cornstarch




Can we have our cake?




Ribosomal RNA genes: taxonomic an
phylogenetic markers

GGATCCAGGCTCTGCTAACCAGGGCGGCGATCTCGGCTGGGCTACALTAG.

TGAACTGAAGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGG et

ATTCCGGTTGATCCTGCCGGAGGCCATTGCTATCGGAGTCCGATTTAGEE™




What's so special about ribosomal
RNA genes?

A Everyone has them

A They evolve slowly overall

A But have different rates in different regions
(e.g., 'variable' regions)

A The 163RNAgene is generally accepted as
"long enough" to yield accurate phylogenetic
trees



All Bacteria
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Archaea

Hugenholtzet al.,JBacteriol(1998)

Pseudomonas

P. umsongensis Ps 3-10" (AF468450)
P. umsongensis Ps 3-1 (AF468453)
P. jessenii CIP 105274" (AF068259)

'P. pavonaceae’ 1AM 1155 (D84019)

P. koreensis Ps 1-2 (AF468451)
P. koreensis Ps 9-14" (AF468452)

P. graminis DSM 11363" (Y11150)

P. fluorescens IAM 12022" (D84013)
o] P.syringae ATCC 193107 (AF094749)
52

P. chlororaphis 1AM 12354" (D84011)
P. putida IAM 1236" (D84020)

P.aeruginosa LMG 1242" (Z76651)
t P. alcaligenes 1AM 124117 (D84006)

P,

stutzeri CCUG 11256" (U26262)

P nitroreducens 1AM 1439" (D84021)

P.citronellolis ATCC 13674" (AB021396)
%8 P
—891:

. jinjuensis Pss 14 (AF468449)
100 P. jinjuensis Pss 26" (AF468448)

Kwon et al.]JJSEM2003)



How does this help us?




