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 Presentation of Genoscope and NGS activities

 Overview of sequencing technologies

 Sequencing and assembly of prokaryotic and eukaryotic genomes

 Annotating genomes using massive-scale RNA-Seq

 Future projects

Introduction
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 Among the largest sequencing center in 
Europe

 Part of the CEA Institut de Génomique 
since 05/2007

 Provide high-throughput sequencing data 
to the French Academic community, and 
carry out in-house genomic projects

Genoscope (National Sequencing center)

 Involved in large genome projects : human genome project, arabidopsis, rice, …

 Coordination of large genome projects : tetraodon, paramecium, vitis, oikopleura, …

 and as well fungal genomes (botrytis, tuber) and prokaryotic genomes

http://www.genoscope.cns.fr
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NGS activities :

 Sequencing of prokaryotic 
genomes (2007)

 RNA-Seq / Annotation of 
eukaryotic genomes (2008)
 SNP calling : identification of 
mutations (2008)
 Metagenomic projects (2008)

 Sequencing of large eukaryotic 
genomes (2009/2010)
 Chip-Seq, detection of structural 
variations, … (2009/2010)

http://www.genoscope.cns.fr

Genoscope (National Sequencing center)
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 Sequencing capacity :

19 ABI 3730

3 454/Roche Titanium

2 Illumina GA2

1 Solid v3

http://www.genoscope.cns.fr

Genoscope (National Sequencing center)
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Project

Sequencing

Assembly / Finishing

Prokaryotics genomes 
annotation (MAGE)

Eukaryotics genomes
annotation (GAZE)

Access to the Genoscope sequencing capacity by call for tender

Genoscope (National Sequencing center)
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Illumina / Solexa 
Genetic Analyzer

Applied Biosystems  
ABI 3730XL

Applied Biosystems
SOLiD

What’s different :
– Quantity and types of data
– Quality of data

Roche / 454 
Genome Sequencer  FLX

Sequencing technologies
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454 / Roche – Genome Sequence FLX

2006 

Gs20
20Mb / run
100bp / read

2007

GSFLX Standard
100Mb / run
250bp / read

 Actual version (GSFLX Titanium) :

 Majority of 500bp reads
 Around 1.000.000 reads / run and 500Mbp / run
 Run duration : 8h

 High error rate in homopolymer sequences
 Good assemblies at 20X of coverage
 No cloning biases

2009

GSFLX Titanium
500Mb / run
500bp / read

Sequencing technologies
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454 / Roche – Genome Sequence FLX

1 fragment -> 1 bead
1 bead  -> 1 read

Sequencing technologies
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2008

GA II
8Gb / run
50bp / read
Paired reads

 Actual version (Genome Analyzer IIx):

 Reads of 108bp
 Around 640M reads / run and 70Gbp / run
 10 days / run

 very low error rate (70% of perfect reads)
 No indels => good complementarity with the 454 technology
 No coverage gaps
 Price

Illumina / Solexa – Genetic Analyzer

2009

GA IIx
90 Gb / run
150bp / read
14 days / run
Paired reads and 
mate pairs

Sequencing technologies

2010

Hi-Seq 2000
200 Gb / run
100bp / read
8 days / run
Paired reads and 
mate pairs
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Illumina / Solexa – Genetic Analyzer

Sequencing technologies
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 ¼ run on Acinetobacter baylyi (3,5Mb)
 ~300.000 reads
 Cumulative size of 130Mb

454 / Roche – Genome Sequence FLX

 99,9% of aligned reads 
 Average error rate : 0,55%
 37% deletions, 53% insertions, 10% 
substitutions. 
 Errors accumulated around 
homopolymers => error rate is not 
constant

Sequencing technologies
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 1 lane on Acinetobacter baylyi (3,5Mb)
 11,4M reads
 cumulative size of 900Mb

 98,5% aligned reads 
 Average error rate : 0,38%
 3% deletions, 2% insertions, 95% 
substitutions. 

Illumina / Solexa – Genetic Analyzer

Sequencing technologies



Rennes, 26 octobre 2010

Sequencing technologies
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Sequencing of prokaryotic genomesSequencing of prokaryotic genomes
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454 / Roche – Genome Sequence FLX

Prokaryotic genomes sequencing

 Required genome coverage :
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454 / Roche – Genome Sequence FLX

 Required genome coverage :

Prokaryotic genomes sequencing
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454 / Roche – Genome Sequence FLX

 Required genome coverage :

Prokaryotic genomes sequencing
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Sanger Unpaired 454 Unpaired 
+ PE 454

Coverage 7.4X 20X 25X

Assembler Arachne 
(Broad 

Institute)

Newbler
(454/Roche)

Newbler
(454/Roche)

# of contigs 173 119 119

Contigs N50 (Kb) 39.0 48.7 58.2

# of scaffolds 2 119 10

Scaffolds N50 (Kb) 2,200 48.7 1,000

Assembly size 
(% of reference)

3.417Mb
(95%)

3.542 Mb
(98%)

3.544 Mb
(98%)

Mis-assemblies 0 0 0

# of errors 3,442 420 431

Substitutions 2,494 67 75

Insertions / 
Deletions

948 353 356

Procaryotic genomes sequencing
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• Good assembly structure (more scaffolds => library of 3 and 10Kb for the 
Sanger assembly against 3Kb for the 454 assembly)

• Good representativeness of the genome (homogeneous coverage)

• Error rate is still too high for a high quality draft : ~ 1 error / 8,5Kb. The vast 
majority are indels (introducing frameshifts in coding regions) 

• Rational : polish the consensus of the 454 assembly with a complementary 
technology. 

Prokaryotic genomes sequencing
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 1 lane on Acinetobacter baylyi (3,5Mb)
 11,4M reads
 cumulative size of 900Mb

 98,5% aligned reads 
 Average error rate : 0,38%
 3% deletions, 2% insertions, 95% 
substitutions. 

Illumina / Solexa – Genetic Analyzer

Prokaryotic genomes sequencing
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• Alignment of illumina reads on the 454 assembly using Soap (gapped 
alignments) : 2 mismatches and 3 gaps

• Only uniquely mapped reads were retained

• Each difference was kept only if it met the following three criteria :

– Error is not located in the first 5bps or the last 5bps

– Quality of the considered base, the previous and the next one are above 20

– Remaining sequences (around the error) are not homopolymers

• Each detected difference is considered as a sequencing error if :

– At least three reads detected the given error

– 70% of the reads located at that position agree

Prokaryotic genomes sequencing
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• Illumina sequencing coverage :

• At 50X, still remains 163 errors :

– 51 were attributed to errors in the original consensus sequence or to the presence of 
variations occurring during cultivation

– 112 are found in repetitive regions or low coverage (with illumina reads) regions 
(contigs extremity).

Prokaryotic genomes sequencing
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Step Sequenced reads Uniquely mapped reads Filtered reads

Number of reads 5.000.000 4.543.370 3.497.539

Number of bases 180.000.000 163.561.320 60.680.570

Genome coverage 50,0X 45,5X 16,9X

• Alignment of illumina reads on the 454 assembly using Soap (gapped 
alignments) : 2 mismatches and 3 gaps

• Only uniquely mapped reads were retained

• Each difference was kept only if it met the following three criteria :

– Error is not located in the first 5bps or the last 5bps

– Quality of the considered base, the previous and the next one are above 20

– Remaining sequences (around the error) are not homopolymers

Prokaryotic genomes sequencing
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Sanger Unpaired 
+ PE 454

unpaired + paired 
454 with Illumina / 

Solexa GA1

Coverage 7.4X 25X 25X and 50X

Assembler Arachne 
(Broad 

Institute)

Newbler
(454/Roche)

Newbler
(454 / Roche)

# of contigs 173 119 119

Contigs N50 (Kb) 39.0 58.2 58.2

# of scaffolds 2 10 10

Scaffolds N50 (Kb) 2,200 1,000 1,000

Assembly size 
(% of reference)

3.417Mb
(95%)

3.544 Mb
(98%)

3.544 Mb
(98%)

Mis-assemblies 0 0 0

# of errors 3,442 431
(1 error / 8Kb)

163 
(1 error / 22Kb)

Substitutions 2,494 75 71

Insertions / 
Deletions

948 356 92

Prokaryotic genomes sequencing
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Prokaryotic genomes sequencing
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Genomic DNA

Roche/454 sequenced paired-end library
to a ~7x fragment size coverage (for 3Kb fragments)

Add 454 unpaired data to a final 25x coverage

Newbler assembly

Correct errors with ~50x Solexa/illumina 
short reads data

High quality draft (< 10-4 error rate)

Prokaryotic genomes sequencing
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Microbial Genome Sequencing Evolution

2002 2003 2004 2005 2006 2007 2008 2009

2002 2003 2004 2005 2006 2007 2008 2009

Sanger  - 12X
~40 projects

454 (15X) + Sanger (4X)
~20 projects

454 (20X) + Sanger (1X) + Solexa (~50X)
~15 projects

454 (20X) + Solexa (~50X)
1 project

 Propose a strategy to sequence prokaryotic genomes, accounting for 
assembly quality and costs

 Mixing 454 and illumina technologies to obtain high quality drafts 
(454 provide read length and illumina low error rate)

Phrap Arachne Newbler
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Sanger unpaired + paired 
454 + illumina GAI

Illumina 76bp + 
Illumina MP 10Kb 

52bp

Illumina 76bp + 
Illumina MP 10Kb 

52bp

Coverage 7.4X 25X and 50X 100X and 50X 100X and 50X

Assembler Arachne 
(Broad 

Institute)

Newbler
(454 / Roche)

Soap
(BGI)

Velvet
(EBI)

# of contigs 173 53 123 37

Contigs N50 
(Kb)

39.0 139.0 59.7 251.1

# of scaffolds 2 2 58 1

Scaffolds N50 
(Kb)

2,200 3,600 3,183 3,601

Assembly size 
(% of 

reference)

3.417Mb
(95%)

3.552 Mb
(98%) – 58K N

3.523 Mb 
(98%) – 457K N

3.606 Mb
(100%) – 11K N

Mis-assemblies 0 0 0 0

# of errors 3,442 <127 
1 error / 28Kb

20
1 error / 175Kb

170 
1 error / 17Kb

Substitutions 2,494 43 19 163

Insertions / 
Deletions

948 84 1 7

Prokaryotic genomes sequencing
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2002 2003 2004 2005 2006 2007 2008 2009

2002 2003 2004 2005 2006 2007 2008 2009

Sanger  - 10X - >12 projects
Tetraodon, paramecium, vitis, 

meloidogyne, tuber, blastocystis,
  chondrus, podospora, oikopleura,

Ectocarpus

454 (~15X) + Sanger BAC ends + Solexa (~50X)
9 projects :

 Cocoa, banana, trypanosome, citrus, clytia, 
adineta, coffee, trout, colza 

 Extend prokaryotic strategy to eukaryotic genomes

 Sanger sequencing is still used to sequence long DNA fragments : 
>20Kb, BAC ends, …

Arachne Newbler

Eukaryotic Genome Sequencing Evolution
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Annotating genomes using RNA-SeqAnnotating genomes using RNA-Seq
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• Goal : annotate eukaryotic genomes using transcriptomic data from ultra-high 
throughput sequencers : Illumina and Solid

• Difficulties :

– Predict complete gene structures with 40 bp reads

– Align short reads to exon/exon junctions (mapping algorithms allow a 
limited number of gaps during alignments).

Annotating genomes using RNA-Seq

Molecular biology: Power sequencing. Brenton R. 
Graveley. Nature 453, 1197-1198(26 June 2008)
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Typical RNA-Seq experiments
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Annotation de génomes eucaryotes

Short-Read Sequencing Technologies for Transcriptional Analyses. Simon SA, Zhai J, Nandety RS, 
McCormick KP, Zeng J, Mejia D, Meyers BC. Annu Rev Plant Biol. 2009 Jan 9.
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Coverage heterogeneity at the exon and gene level

exons

 - simulated data
 - real data

At the exon level
- experimental biases
- alternative splicing

Biases between 3’ and 5’ at the 
gene level

Annotating genomes using RNA-Seq
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Step 1. covtigs construction

genome

mapped 
reads

covtigs

coverage 
depth

threshold

1. covtigs construction

Annotating genomes using RNA-Seq
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              GGTGTTCACTACTTAGCCATGAAGATCTAGATTTCACACTTTTAGAAGCCTTAGAAAGCTG.... covtig

                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCAAACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCTT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCT
                                 TGAAGATCTAGATTTCACACTTTTAGAAGCCT
                                        CTAGATTTCACACTTTTAGAAGCCTTAGAAAGC
                                       TCTAGATTTCACACTTTTAGAAGCCTTAGAAAG       
                                        CTAGATTTCACACTTTTAGAAGCCTTAGAAAGC
                                        CTAGATTTCACACTTTTAGAAGCCTTATAAAG
                                      ATCTAGATTTCACACTTTTAGAAGCCTTAGAA
                                        CTAGATTTCACACTTTTAGAAGCCTTAGAAAG
                                        CTAGATTTCACACTTTTAGAAGCCTTATAAAG
                                      ATCTAGATTTCACACTTTTAGAAGCCTTAGAA
                          GACACCATGAAGATCTAGATTTCACACTTTTAG
                      CACCAACACCATGAAGATCTAGATTTCACACTT
                      CACCAACACCATGAAGATCTAGATTTCACACTT

             CGACACCATGAAGATCTAGATTTCACACTTTTA
        CCAGCACCCACCAACACCATGAAGATCTAGATT

                      CACCAACACCATGAAGATCTAGATTTCACACTT
              GGTGCACCCACCAACACCATGAAGATCTAGATT
                         CAACACCATGAAGATCTAGATTTCACACTTTTA
                        CCAACACCATGAAGATCTAGATTTCACACTTTT
                      CACCAACACCATGAAGATCTAGATTTCACACTT

Mapped reads

Unmapped 
reads

Inaccurate detection of splicing junctions

Improvement : 
Extension of covtigs using 
unmapped reads

Annotating genomes using RNA-Seq
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2. candidate exons

gt

100 nt

ag

forward and reverse candidate exons

covtig

Step 2. extraction of candidate exons
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    covtig1 ....GGTGTTCACTACTTACCCATGT..................AGATCTACACACTTTTAGAAGCCTGAAAG.... covtig2

                            TTACCCAT                      ATCTACACACTTTTAGA
                           CTTACCCAT                      ATCTACACACTTTTAG
                          ACTTACCCAT                      ATCTACACACTTTTA
                         TACTTACCCAT                      ATCTACACACTTTT
                        CTACTTACCCAT                      ATCTACACACTTT
                       ACTACTTACCCAT                      ATCTACACACTT
                      CACTACTTACCCAT                      ATCTACACACT
                     TCACTACTTACCCAT                      ATCTACACAC
                    TTCACTACTTACCCAT                      ATCTACACA
                   GTTCACTACTTACCCAT                      ATCTACAC

                  TGTTCACTACTTACCCATATCTACACACTTTTAGAA                  TGTTCACTACTTACCCATATCTACA
                     TCACTACTTACCCATATCTACACACTTTTAGAAGCC               GTTCACTACTTACCCATATCTACAC
                   GTTCACTACTTACCCATATCTACACACTTTTAGAAG                 TTCACTACTTACCCATATCTACACA
                    TTCACTACTTACCCATATCTACACACTTTTAGAAGC                TCACTACTTACCCATATCTACACAC
                  TGTTCACTACTTACCCATATCTACACACTTTTAGAA                  CACTACTTACCCATATCTACACACT
                   GTTCACTACTTACCCATATCTACACACTTTTAGAAG                 .....
                 GTGTTCACTACTTACCCATATCTACACACTTTTAGA

Kmers

Unmapped 
reads

Creation of the dictionnary

Junction 
validation

gt
validated 
junctionag

word dictionary
k-mer1

k-mer2

k-mern

…

X1

X2

Xn

…

candidate
 exons

…
.

verify words existence 
in the dictionary

unmapped reads

Step 3: Validation of exon/exon junctions 
Validation of junctions between candidate exons using a 
word dictionary built from the unmapped reads.

Annotating genomes using RNA-Seq
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G-Mo.R-Se models

Real transcripts

M1

M2

M3

M4

T1
T
2

M5

M6

T3

M
7

T5
T4

5. model construction and coding sequence detection

Open Reading 
Frame

4. graph of candidate exons linked by validated junctions

Annotating genomes using RNA-Seq
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 Method set-up to annotate the vitis genome (500Mb)

 Around 175 million of illumina reads
 4 tissues : leaf, root, stem and callus
 140 million of uniquely aligned reads (73,5Mb)

 around 380 000 covtigs (38,5Mb)

46 062 transcript models (19 486 loci), and 28 399 with a 
plausible CDS (12 341 loci)

Around one week of computation with a desktop computer

Annotating genomes using RNA-Seq
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Annotating genomes using RNA-Seq
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cDNAs  7,895 loci
alternat ive acceptor/donor 690 73.1% 7405 62.5% 2988 58.0% 156 (22.6%)

skipped 250 26.5% 3656 30.9% 1677 32.5% 18 (7.2%)
mutually exclusive 4 0.4% 781 6.6% 487 9.5% 1 (25.0%)

intron retent ion (IR) 1227 - - - - - -

Total 11,84 5152 175 (18.5%)

1602 (8.2%) 1029 (8.3%) -

Models (all)  
19,486 loci

Models (CDS) 
12,341 loci

Events common to 
cDNAs and models 

 (% of cDNA 
events)

2171 (944 without 
IR)

Total number of loci with 
alternat ive splicing (% of 

all ident ified loci)
783 (9.9%) (598 

without IR)

G-Mo.R-Se is not optimised to detect splicing events, but it detects more alternative 
transcripts than classical cDNA sequencing.

Annotating genomes using RNA-Seq

Characteristics of known and novel G-Mo.R-Se models (all, and with a plausible CDS) 

All models Models with a 
plausible CDS 

(65%)

cDNAs

Number of loci 18,811 12,236 7,895

Number of models 45,290 28,283 9,827*

Number of models per locus 2.4 2.3 1.25

* ~ 90 000 ESTs assembled,  95% of assembled transcripts detected by Gmorse

Alternative splicing events detected in cDNAs and G-Mo.R-Se models
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G-Mo.R-Se (Gene MOdeling using Rna-Seq), is 
downloadable from Genoscope website : 
http://www.genoscope.cns.fr/gmorse

 Used with illumina data, but it can be easily adapt 
to manage Solid data (in colorspace)

 Method used to annotate the whole vitis genome

Example of a novel gene identified by G-Mo.R-Se

Annotating genomes using RNA-Seq
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Capture and sequencing 
for mutation discovery

Capture and sequencing 
for mutation discovery

– Laboratoire de Ressources Génomique : Gabòr Gyapay

– Laboratoire de Séquençage : Patrick Wincker

– Laboratoire d’Analyse BIoinformatique des Séquences : François 
Artiguenave, Vincent Meyer, Marc Wessner, Benjamin Noel
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• Goal : detection of mutations (SNPs)

– on large genomes (typically the human genome) 

– parallelization of several samples

– reasonable cost

• Principle :

– Target regions on the human genome of several megabases.

– Amplify these targeted regions

– High throughput sequencing

• Nimblegen chips and 454 sequencing

• For which projects? 

– Rare genetic diseases

– Cancer research

Capture and sequencing for mutation discovery
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Digital Light Processing™ technology 

Capture and sequencing for mutation discovery
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Capture and sequencing for mutation discovery
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 Pilot project :  1.251 genes , 13.315 exons , cumulative of 4 Mb

 8 samples : 4 tumor samples et 4 corresponding ‘normal’ samples with 1 GSFLX run 
per sample (~ 100Mb)

 13.315 selected regions : 3,97Mb (average size of 300bp)

 Nimblegen design : 13.944 targeted regions ; 5,6Mb (average size of 400bp)

Selected regions Targeted regions

Capture and sequencing for mutation discovery
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 Alignment of sequencing data with the human genome

Plateforme détection de mutations
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B C D E F G H I

# reads 740.642 964.866 602.719 601.841 683.096 42.947 480.811 59.167
# aligned 
reads

649.017 
(88%)

822.999 
(85%)

564.580 
(94%)

531.657 
(88%)

607.093 
(89%)

32.755 
(76%)

431.060 
(90%)

53.022 
(90%)

# reads 
overlapping 
targeted 
regions

450.267 
(69%)

525.778 
(64%)

353.295 
(63%)

348.492 
(66%)

269.594 
(44%)

 977 
(3%)

297.016 
(69%)

4.422 
(8%)

# reads 
included in 
targeted 
regions

220.646 
(49%)

260.185 
(49%)

175.029 
(50%)

160.027 
(46%)

119.974 
(45%))

424 
(43%)

131.609 
(44%)

1.729 
(39%)

# targeted 
regions 
with at 
least one 

read

12.275 
(92%)

12.434 
(93%)

12.796 
(96%)

12.325 
(93%)

10.574 
(79%)

 783 
(6%)

12.261 
(92%)

2.699 
(20%)

# targeted 
regions 
entirely 
covered

10.932 
(82%)

11.405 
(86%)

11.091 
(83%)

10.856 
(82%)

8610 
(65%)

 142 
(1%)

10.862 
(82%)

 622 
(5%)

Capture and sequencing for mutation discovery

 Alignment of sequencing data with the human genome
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B C D E F H

Initial coverage 42,9 53,3 35,1 35,1 41,1 29,6

Average coverage 13,9 15,8 12,7 11,5 10,5 10,1

Minimal coverage 0 0 0 0 0 0

Maximal coverage 80,7 102,2 102,1 113,0 111,0 86,0

# regions with 10X 
coverage

7.026 
(53%)

7.985 
(60%)

7.123 
(54%)

5.886 
(44%)

4.097 
(31%)

5.502 
(41%)

Capture and sequencing for mutation discovery
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Sequencing of ~225 bp

Targeted region

Sequencing region

Fragments size : 300 -700 bp

Capture and sequencing for mutation discovery
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 Detection of around 20.000 SNPs

 Extraction of 50 SNPs after selection and classification

 Criteria
 quality of the predicted SNP (sequencing depth and quality values)
 localization of the predicted SNP
 comparison between samples and with known SNPs

Capture and sequencing for mutation discovery
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• Diversification of applications and projects : de novo sequencing, genome 
annotation, re-sequencing, metagenomic, functional genomic, identification of 
mutations and structure variations…

• Increase of number and size of projects

Current and future projects
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• De novo sequencing :

– Assembly of prokaryotic genomes with Illumina sequencing only

– Sequencing of large eukaryotic genomes with 454 and Sanger : banana 
(~500Mb ; WGS with 20X 454 + 4X Sanger), cocoa (~400Mb ; WGS with 20X 
454 + Sanger BAC ends), trout (~2Gb ; WGS with 454 and Sanger BAC ends), 
wheat chromosome 3b (~1Gb ; 454)

– Benchmarking assembly of illumina data for large eukaryotic genomes : 
banana, cocoa, …

• Re-sequencing :

– 100 Arabidopsis genomes : transposons mobility and methylation

Current and future projects
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 Hyena coprolites (fossilized animal dung) from french cave

 8 illumina lanes : 70.489.846 reads of 50bp (around 3,5Gb)

 Ancient and modern DNA => very short fragments

 Adapter clipping : 67.276.182 reads (around 2,4Gb)

Metagenomic project

26 février 2010

Ancient DNA

Modern DNA
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 SOAPdenovo assembly : ~1hour on 8 cores ; 20Gb of memory

 901.176 contigs (60.783 longer than 100bp) ; cumulative size of 9Mb

 Longest contig : 13.738 bp

 only 5% of reads are assembled => criteria are too stringent

Metagenomic project

 Mapping of short reads on modern mitochondrial genomes

 Assembly of mapped reads with permissive criteria

 55.000 reads extracted from red deer mitochondrial genome

 156 contigs with a cumulative size of 11.021 bp (longest 315bp)

Denovo assembly :

Reconstruction of mitochondrials genomes :
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• Tara  Oceans Project:

– Eukaryotic meta-genomic and meta-transcriptomic

– 3 years expedition with regular sampling at different depth

 and different cell size fractions.

– Pilot project in progress

– 1 sampling station, 3 different depths, 4 cell size fractions, 2 sequencing 
technologies (454 and illumina)

– Sequencing of DNA, total RNA, messenger RNA and Tags (V4 and V9 18S)

– Establish a collection of reference genome sequences (culture and single cell) 
and gene catalogue

Current and future projects
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Conclusion

• Price-cutting  => burst of novel applications

• Still at the beginning, NGS change every month :

– Illumina announce 200Gbases per run (8days) with the HiSeq2000

– 454/Roche will provide Kb reads in 2011

– Next-next generation is coming : single molecule sequencing, longer 
reads, runtime decrease, ...

• Necessity to provide adequate IT infrastructure : production, storage and 
analysis. 
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Laboratoire d’Analyse 
Bioinformatique des Séquences

François Artiguenave
Jean-Marc Aury
Christophe Battail
Maria Bernard
France Denoeud
Kamel Jabbari
Olivier Jaillon
Hamid Khalili
Amine Madoui
Vincent Meyer
Benjamin Noel
Corinne da Silva
Marc Wessner

Laboratoire de séquençage

Patrick Wincker
Corinne Cruaud

Julie Poulain
Adriana Alberti
Karine Labadie

Laboratoire d’informatique

Claude Scarpelli
Veronique Anthouard
Arnaud Couloux
Frederic Gavory
Eric Pelletier
Gaelle Samson

Thank you

Laboratoire finishing

Valérie Barbe
Sophie Mangenot
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