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Scientific Committee on Problems of the Environment
SCOPE
http://www.1csu-scope.org/
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SCOPE program on Microbial Environmental Genomics
MicroEnGen 111

!

Soil Metagenome International Consortium
METASTED

!

TERRAGENOME

http://www.terragenome.org/
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Soil: 10* - 107 species / gram

Uneven distributed

~ Predominant species: easily studied

“Raribiosphere”: difficult to access
D

-

Distribution (Abundancy)

Number of species 10%-107

Terragenome: To sequence and assemble an entire metagenome
of soil (Rothamsted, UK).



Transformation
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PCR l vector

J Clone Library

Culture Cloning and/or ~ RISA, T-RFLP Molecular Chemical Biological
in vitro sequencing DGGE, screening screening activity
Phylochip

Lombard et al., 2006



The long-term experimental site in the UK:

¥ Extensive metadata

% From 50 to 140 years of
controlled experiments


http://www.rothamsted.ac.uk/




’@ A few problems

— Number of pyroseq
“Species™/g soil Number of bp Runs (fosmid clones)
104 —> 4x 10" — 102 (10%)
107 e 4x 1013 —_> 105 (10%)
Total b&a/g soil Number of bp Number of runs
109 —_> 4 x 1015 _ 107 (101

-Need to create strategies to improve soil nucleic diversity
accessibility

-Need to find variables that fraction DNA to access parts of the
rare biosphere to limit sequencing redondancy
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Searching for genomic diversity
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Some people think one needs to do composite sampling




Some people sieve soil and technique is everyt




Of course this could vary from person to person
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’L@\ 13 * 6 PCA (Rothamsted soil, axes 1 and 2):
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@z Rothamsted soil phylochip saturation curve
@ phylochip

15 DNA extraction approaches (about
99% of probes)

One DNA extraction approach
(~40% of probes)
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Pyrosequencing (10® sequences 400pb)
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Jobs Overview

The aoverview below list all genaomes currently processed and the progress on the annotation. To get a more detailed report on an annotation job, ple:

MG-RAS

on the progress bar graphic in the overview,

Meta Genome Rapid Annotation

using Subsystem Technology

In case of questions or problems wsing this service, please contact: mg-rast@ocs.anl.gow.

Progress har color key:

Ir‘n:nt started

gueued for computation

in progress

load in progress

failed with an error

IrequirES Lser input

successfully completed

Jobs you have access to :

You currently have access to 562 public jobs,

Job a¥ Owner MName Size (bp) a¥ Creation Date Annotation Progress
12857 delmont, tom E4B-454 0 2010-12-06 [ T T[] ]]
vigw details
12846 delmont, tam 44532473 Eda, 470523038 2010-12-03 [ | | [
wigw details
12545 delmont, tom 44532463 E1l-454 358393415 2010-12-03 [ 1 | P
wigw details
12544 delmont, tom 44532453 Integrons 78 met 2155452 2010-12-03 [ | | B
vigw details
11850 delmont, tom 44521633 Fa4 408531491 2010-10-27 [ TT ][ []]
vigw details
11849 delmont, tam 4452162,3 NS7 478979895 2010-10-27 [ T T[]
vigw details
11848 delmont, tom 4452161.3 NS6 422554069 2010-10-27 [ [ [ [[]]]



Distibution of hits by evalue
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Functional Subsystem Distribution

A/ functional distribution
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=
@ Is Everything Everywhere?

{What 1s everything? Species, genes, function, sequences}
{ Where 1s everywhere? 1 g; 1kg; 1 ton of soil }

Is Everything Everywhere?  Yes:

So1l community “adaptation” 1s growth or gene
rearrangement and/or exchange

Is Everything Everywhere? No:

“Adaptation 1s de novo gene synthesis w/ or w/o gene exchange
(Or microbial movement)



$©) soil compared to other « environments »

Oceans
Coral atolls
Deep oceans

Antarctic lakes
Arctic shows

Soils Polluted air
Hypersaline sediments Human feces
Sludges Chicken ceacum
Microbial fuel cells Mouse ceacum

Acid mine drainage biofiims Cow rumen




PCA comparing general functional subsystems
distributions among 32 metagenomes




PCA comparing general functional subsystems
distributions among 32 metagenomes

31.59%

Cofactors. Vitamins. Prosthetic
Groups. Pigments

Nucle03|des and
Nucleotides

41.62%

DNA Metal
CelT Wall 7

e e IS S IS IS IS Virulence



@‘ Global metagenomic comparison of 15 ecosystems
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Functional distribution dominance in one ecosystem
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cAMP signaling in bacteria
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@ Genus distribution dominance in one ecosystem
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(O) CONCLUSIONS

Soil Metagenomics provides access to microbial
biodiversity

1. Sequencing helps uncover hidden diversity
* Sequence interpretation 1s heavily dependent on genome
sequences 1n database — need more genomes sequenced.

2. Clone librairies provide contiguous sequences
* Long term possibility of genomic assembly.

3. Definition of sequence and genomic variance affects biodiversity
estimates.



Environmental Microbial Genomics Group




