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Metagenomics

(Environmental Genomics, Ecogenomics or Community Genomics )

Tradition Cultivation-based methods
Individual species

Modern
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Amplify a single gene from Total DNA

Eg: SSU rRNA (16S rRNA), ITS

/ N\ R

DGGE, TGGE, T-RFLP Cloning and sequenc_ing _Sang_er Select interesting Fosmid clone
Or PCR products direct sequencing fosmid clone
— (NGS)

Sequ?ncing 4;/ Sanger Sequenc%g by N
Sequence analyses Primer walking
( BLAST, phylogenetics,

Diversity assessment )

Shotgun sequencifig  Seguence assembly and annotation

GS
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High throughput sequencing
of total DNA by NGS
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f;’:% Seqguencing update

insert size
140bp, 180bp, 350bp, 500bp, 2k, ..., 10kb

>
reads length

(2%)90bp, (2x)100bp ...
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137 Hlumina HiSeq sequencers 27 SOLID™ 4 systems sequencers
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g Comparisons of strategies

- N 16S Tagging v

* N0 expression * Species

e hard to selection classification
* time-consuming

* PCRbias « gene function
e can not identify annotation

gene function
) Whole
metagenome

\_
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Comparisons of two method

Sanger method NGS method
gDNAisolation | gDNA isolation

Shear into fragment ‘ Shear into fragment ‘
Clone into BAC | NGS-sequencing

Selection 1 Blomform_atlcs
‘ analysis

g 1 Function
Sanger sequencing confirmah

Hundreds of gene Millions of gene
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DNA sample Shear into fragment

QC 180-800 bp
l 3 )
100PE sequencing
Data
processing
DNA

extraction Clean data \

SOAPdenovo assembly Assembly
-
Sample ""“i-‘_ -
preparation -

Bioinformatics
analysis
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Standard Bioinformatics Analysis

Mapping to

reference database Assemble

[llumina data Clean data

Species profiling

Profiling analysis
Function profiling

Multi-samples _
comparative Annotation
analysis
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What can metagenomics project proceed?

‘Association

‘ analysis
Gene
catalogue

.Multi—
samples

.One
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Useful reference gene catalogue

Reference Genomes Reference gene catalogue

178 Bacterial genome sequence 3.3 million gene data

Nelson, K. E. et al. Science 328, 994-999 | Qin, J. et al. Nature 464, 59-65 (2010).
(2010).
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Assoclation analysis: Based on reference gene set

Establish gut microbial gene set

Association analysis

Has been
Established
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Clean data

!

Mapping

!

Gene profiling table

.

Select putative disease
related genes

!

Human microbe
related disease
association analysis
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no need to
assembly

Profiling table of
taxonomic assignment

Profiling table of
{ function annotation
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Elc] Association analysis:

microbial genome & human disease

Package solution

_ Sequencin Application
Solution strategy

Explore the correlation between
human health and our other genome

The pilot project 2 Patient individuals 1 Gb clean data Community and

for each sample functional structure
2 healthy control

Diagnosis and prevention of disease

Improve the sequencing

o - Human microbe & Screen the microbes & genes
Large scale 25 Patient individuals :galt;%)éi?]nd dl:ctrﬁase related disease related to disease
sequencing 4 g dep association analysis

25 healthy control Development of probiotics

Number of
samples
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!.‘57:% Association analysis:
Project under process in BGI

Eocus Sample Data (G) How these factors
number affect gut m|crob|ome
4 X ‘J’h
Human health & food 24 43 - w @
. e a-Jh
Obesity 177 858 =)
IBD 143 665 - _j
Type 2 Diabetes 73 171 . '
HBV patient 8 32 | W

Virus of human tissue 119 511 R ;

Total
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368 Demo case 1
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Demo case 2
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Junjie Qin, et al. unpublished.
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=0 What do you think?

- Obesitv — Population

— Thabetes — Diet

B Colon i Clinical
cancer Tests

How to make full use of our
Metagenomics tool?
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38 Welcome to participate

The First International EMP (Earth
Microbiome Project) Conference
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EAER genomaﬁ:c Mg
FBA=P T STANDARDS consortium 'ﬁ?eo 'I'h

microbiomeproject

June 13th-15th 2011, in Shenzhen, Ching -
fd‘;‘  \~

Nttp://emp.genomics.org.cn
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