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The genomesThe genomes

Arabidopsis thalianaArabidopsis thaliana
Ostreococcus tauri Ostreococcus tauri (green algae)(green algae)
Populus balsamifera sspPopulus balsamifera ssp. . trichocarpatrichocarpa
Medicago truncatulaMedicago truncatula
Lacaria bicolor Lacaria bicolor (fungi)… (fungi)… starting soonstarting soon
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ArabidopsisArabidopsis

TIGR : 29 993 total genes / 26 207 predicted coding genes 
(without pseudogenes)

EUGENE : 27 979 predicted protein encoding genes

• 49% of EuGene predictions have identical CDS compared to 
TiGR (13727 genes)

• 22880 genes located on same locus (but are different for at least 1 position)
• 2051 genes from TiGR not predicted by EuGene
• 1392 genes from EuGene not predicted by TiGR

• Pilote-project at TiGR to sequence those genes TiGR ‘missed’
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OstreococcusOstreococcus……
what did we knowwhat did we know

Little is known…Little is known…
Smallest eukaryote, green algaeSmallest eukaryote, green algae

not much data available not much data available 
No genetic mapNo genetic map
< 3000 ESTs < 3000 ESTs (contaminated…)(contaminated…)

We thought it would be easy…We thought it would be easy…
expected to be like yeast due to the genome compactness, expected to be like yeast due to the genome compactness, 
with strong signalswith strong signals
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OstreococcusOstreococcus……
what have we learned alreadywhat have we learned already

3 different kinds of genes3 different kinds of genes
single single exonexon genesgenes great majoritygreat majority
“small”“small”--intronintron genesgenes

very smallvery small with a typical size range of 36with a typical size range of 36--70bp70bp
Splicing signals are Splicing signals are not consensualnot consensual, as in higher plants, as in higher plants
nono clear branchclear branch--point motifpoint motif
resemble higher plant in being resemble higher plant in being more more ATAT--rich than the nearby exonsrich than the nearby exons
Restricted to 1 chromosomeRestricted to 1 chromosome

“large”“large”--intronintron genesgenes
typical size range of 80typical size range of 80--500bp500bp
very very canonicalcanonical splicing signals (donor splicing signals (donor –– branchbranch--point point –– acceptor)acceptor)
contrary to contrary to AthAth introns, they are introns, they are notnot ATAT--richrich
Few introns Few introns 
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OstreococcusOstreococcus……
what have we learned alreadywhat have we learned already

Genome indeed highly compactGenome indeed highly compact
Overlapping genesOverlapping genes

Overlapping CDS, not just UTR!Overlapping CDS, not just UTR!
Need to be experimentally confirmedNeed to be experimentally confirmed

Extremely short Extremely short intergenicsintergenics, e.g., e.g.



77

PoplarPoplar

International Poplar genome consortium (IPGC)International Poplar genome consortium (IPGC)
Sequencing done by JGI Sequencing done by JGI 
(whole genome shotgun sequencing)(whole genome shotgun sequencing)

Gene structure annotation:Gene structure annotation:
In parallel whole genome annotation aiming at the best In parallel whole genome annotation aiming at the best 
possible annotation from the very first public release onpossible annotation from the very first public release on

ORNL ORNL GrailGrail--expexp
JGI JGI FGenesH FGenesH + + GenewiseGenewise
Ghent Ghent EuGeneEuGene

JGI’sJGI’s RuleRule--system to elect for each locus the ‘best’ genesystem to elect for each locus the ‘best’ gene--
modelmodel
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Poplar Poplar 
(first preliminary results)(first preliminary results)

58036 gene58036 gene--models selectedmodels selected
39.8% 39.8% EuGeneEuGene, , 
39.0% 39.0% FGenesHFGenesH, , 
14.3% 14.3% GrailGrail--exp, exp, 
6.9% 6.9% GenewiseGenewise

Press release 21Press release 21--0909--20042004
Results will be accessible through the JGI genome browserResults will be accessible through the JGI genome browser
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Medicago truncatulaMedicago truncatula

USUS--project and European project (FP6)project and European project (FP6)
67 members for the European side only67 members for the European side only
Annotation (in Europe) shared between INRAAnnotation (in Europe) shared between INRA--
Toulouse Toulouse (FR)(FR), Ghent , Ghent (B)(B) and and MiPS MiPS (GER)(GER)

BACBAC--sequencingsequencing
Generating training sets and building models is less Generating training sets and building models is less 
performing due to a gradual accessibility of dataperforming due to a gradual accessibility of data
Models ready, >350 BAC annotatedModels ready, >350 BAC annotated



StructuralStructural

AnnotationAnnotation
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Gene prediction platform: Gene prediction platform: EuGeneEuGene

EuGeneEuGene

StartStart

SpliceMachineSpliceMachine

Whole 
chromosomes genes

BlastNBlastN BlastxBlastx

IMM IMM intronintron

IMM codingIMM coding

IMM IMM intergenicintergenic

intrinsic

extrinsic
TBlastXTBlastX
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Needs for structural annotationNeeds for structural annotation
To build models for the intrinsic part of EuGene

Curated Curated genegene--models, for:models, for:
intronintron borders, borders, 
ATGATG--modellingmodelling
CodingCoding--IMM,IMM,
IntronIntron--IMM IMM 

Genes in their genomic contextGenes in their genomic context
NonNon--coding IMM (coding IMM (intergenicintergenic))

Need for as many as possible transcripts mapped on Need for as many as possible transcripts mapped on 
genomic sequencegenomic sequence

Transcripts = full length or ESTs, no assembled ESTsTranscripts = full length or ESTs, no assembled ESTs
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Structural Annotation: the modelsStructural Annotation: the models

ATGATG--predictionprediction
As reliable as possible starts of genes As reliable as possible starts of genes 

IMMIMM
as many as possible complete genes!as many as possible complete genes!
+ introns, ++ + introns, ++ intergenicsintergenics

Training of Training of EuGene EuGene 
= tuning the = tuning the αα & & ββ ((αα.score.scoreββ))

as many as possible as many as possible complete genescomplete genes
in in genomic configurationgenomic configuration



1414

Proposal for Proposal for PhyscomitrellaPhyscomitrella

We host someone at our institution to learn We host someone at our institution to learn 
and use all our tools and use all our tools (2 months min)(2 months min)..

Build training setBuild training set
Train softwareTrain software
Run structural gene predictionRun structural gene prediction

Share similarly as with poplar all data and Share similarly as with poplar all data and 
results with in consortiumresults with in consortium
Regular contact through conference calls.Regular contact through conference calls.
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Additional analysesAdditional analyses
ii--ADHoRe ADHoRe for genome structure and for genome structure and 
organisationorganisation
MIRfinder MIRfinder for microfor micro--RNAsRNAs
Other Other ncRNAsncRNAs
Transposable elementsTransposable elements

Also possible:Also possible:
Functional annotationFunctional annotation
Promoter analysisPromoter analysis
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Data displayData display
Show data through Gbrowse 
(= Genome annotation browser) 
and share it through LDAS or bioMoby

Restricted 
access for 
consortium 
during 
project,

World wide 
if OK with 
consortium 
after 
project 
completion
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