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Referring to 16S surveys as "metagenomics” is

misleading and annoying #badomics #OmicMimicry
By Jonathan Eisen8/22/2012 12:12:00 AM
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Aargh. | am a big fan if ibosomal RNA based
surveys of microbial diversity. Been doing them
for 20+ years and still continue to - even though |
have moved on to more genomic/metagenomic
based studies. But it drives me crazy to see
rRNA surveys now being called "metagenomics”.

You're probably not doing metagenomics
9 Replies

Just to begin, I'd like to say that I'm right about this, and if you think | am wrong, I'm not - you
dare.

The genome of an organism is the entire complement of genes within an organism'’s cells, and
genomics is therefore the study of entire genomes. Metagenomics refers to the study of all
genomes within a particular ecosystem, or group of individuals. Metagenomics therefore
refers to studies where entire genomes are assayed.




16Svsmetagenomics

A Cheap A Expensive
A Targets single marker A |n theory can detect
gene anything

A Limited to bacteria A Harder toanalyse
A Relatively easy tanalyse A Fewer biases (?)

A Lots of known biases A Eunction inf "
A Taxonomic assignment at”* ©UNCHoN iniormation

species level problematic directly accessible

A Function can only be A Strainlevel
inferred, not detected information

A Goes deeper A Shallower




Definition of ametagenome

A The collection of genomes and genes from the
members of anicrobiota

A Microbiota: The assemblage of microorganisms
present in a defined environment.

A Microbiome This term refers to the entire
habitat, including the microorganisms, their
genomes (l.e., genes) and the surrounding
environmental conditions.

http:// www.allthingsgenomics.cofnlog/2013/1/11/the-vocabularyusedto-describe
microbialcommunitiesmicrobiomemetagenomemicrobiota



Metagenomics Your questions

What are the besways to address gettinggpresentationof bacteria, viruses,
fungiand other® Techniques for doing so?

i Thoughts on the use of physical enrichment techniques to isolate microbe of interest rather than
traditional metagenomic sequencing?

What are the besbioinformaticsoftware packages and pipelines for functional
analysis?
I What are the besainalysiipelinesfor full viral sequencing to detect whether mutations are true or
not? Comparing closely related taxa?
Asan initial approach, should one ty6ssequencing prior to shotgusequencing
if interested in bacteria (or 18s/ITS1 for FungWhich regior?

Shotgun metagenomics versus single cell genonfarshigh diversity samples is a
shift toward single cell beneficial

i Any expertise in microbial or viral single cell genomics? Software suggestions for assembling viral
genomes and large scale microbial genome comparison?

Metatranscriptomics/ersus metagenomics?
i Benefitddisadvantages of ea¢h

Best tools for de novo assembly aadnotation
i Mostuseful databases for metagenomics

i Thoughts on combiningnethodologies i.e. PacBisequencing for scaffolding atdumina454 for
depth/decreasecerror?
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A Who is there? (Taxonomic assignments)

A What are they doing? (Functional analysis)
I What are they capable of doing? (DNA)

A Who is doing what? (Genome reconstruction)



Functional signatures are not the sam

as taxonomic signatures

Figure 2: Carriage of microbial taxa varies while metabolic pathways remain stable within a healthy population.
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E. colimore genes than humans?
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Digitalmicrobiology:

Ishigh-throughput sequencing a match for Koch and Pasteur



Diagnostic microbiology

21st Century problem, but 19th Century techniques!

Current Approaches Future Vision

A Microscopy and culture A Digital microbiology

t_echniques that date from the & Highthroughput sequencing
time of Koch and Pasteur becomes method of choice in
diagnostic microbiology




Clinical microbiology workflow

Media for culture
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Didelot Crooket al. PMID 22868263
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Nature Reviews | Genetic




Digital microbiology?

Samples Media for culture

Rapid 1-2 days 1-12 hours
growers

Blood Resistance = Virulance
£ Species —Relatedness ' knowledge —knowledge
base base

Sterile
Body fluid
Urine

Pus
Read processing Database of all sequences, metadata,

— ncer  —» — . : :
Seque and assembly analysis results and visual analytics

Surface swabs

Sputum

 J
Contaminated

Local hospital clinical record system National and international databases

1-3 weeks All isolates

Didelot Crooket al. PMID 22868263




A New Opportunity: High
Throughput Sequencmg

A Brings the advantages of
I openendedness (revealing the

O(dzyl)/zﬂ)/ dZy'ly'2ﬂy—--—a-@‘"
PEEEE

I universal applicability ~ ——
I ultimate in resolution

A Benchtop sequencing platforms
now generate data sufficiently
quickly and cheaply to have an
Impact on realworld clinical and
epidemiological problems

Mark Pallen



Costs

Application Library | Sequencing
Cost cost
Wholehuman genome £25 £1000-
(30x coverage) £5000
Wholebacterial genome £25 £25
(lllumina)
16S phylogenetic profiling |£2 £1-10
Metagenome(2Ghbper £20 £750

sample)




Whole genomesequencing to track the spread Bseudomonas
aeruginosawithin a burns unit

A Gram negative bacterium

A Opportunistic pathogen ~ ’L y 4
in burns patients > i@ A
'//A 4 W &
A Infection can lead to graft o K Q’( 4
b i \LEed SN
reakdown and sepsis = M s

A lsolated from 30% of
burns patients

NicolaCumley



Water as a potential source of
Pseudomonas

A Sources of
Pseudomonamfection
I Endogenous
I Cross infection
i WATER

A Outbreaks linked to
contaminated water

A Showering important
part of burns care







