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First Problem!
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Second potential problem!

Yield evolution from 1956 to 2007
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Solutions ... “Today genomics is the primary

driver for unification in biological

: . £ : SCience 77 Cook and Varshney (2010)
SeleCtlon' flnd rapldly Current Opinion in Plant Biology 13:115-118.

adapted

ideotypes || Rice

International Rice Genome Sequencing Project: the effort to
completely sequence the rice genome
Takuji Sasaki* and Benjamin Burrf

Genes Maize

National Science Foundation-Sponsored Workshop Report.
Maize Genome Sequencing Project’

Jeffrey L. Bennetzen, Vicki L. Chandler®, and Patrick Schnable

Wheat MISSION:
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Towards an integrated and ordered wheat genome sequence

Phenotype of
traits
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Sequencing &
Assembling &
Annotation
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* Gene / Traits (QTLS)

* Gene structure?

» Gene evolution?

» Gene expression?
» Gene regulation?

* Gene diversity?
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Wheat genome size

Brachypodium

Human
~ 3.000 Mb

\
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120-fold A. thaliana genome
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Wheat genome complexity
2N = 6xX =42
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15t breakthrough

Chromosome-based dissection of the wheat genome
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BAC Libraries

Colonies

Ordering into 384-well plates
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2"d breakthrough
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Diminution du colt de
séquencage (NGS)

GEMNE SEQUENCING

The Race for the $1000 Genome

Fast, cheap genetic analyses will soon become a reality, and the consequences—qgood
and bad—will affect everybody

SCIENCE & IMPACT

o _\NVE?*S‘;FESCNJ
IN?A Ph. Leroy / A pipeline for Structural & Functional Annotation in Plants - TriAnnot ‘ .’ 04 /06 /2013



Wheat Genomics from 2004 @ UMR 1095 INRA/UBP
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The International Wheat Genome
Sequencing Consortium

www.wheatgenome.org

Launched in 2005 on the initiative of Kansas Growers

| Executive director

Cochairs

R. Appels
J. Dvorak

K. Eversole

C. Feuillet
B. Gill
B. Keller
Y. Ogihara

Coordinating
Swsors @ £ Commitee (64)
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Genome Structural & Functional Annotation
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“Annotation is one of the most difficult tasks in

genome sequencing projects, yet it is essential

for connecting genome sequence to biology”
Elsik et al. 2006 Genome Research

Progress

CCCATGCGCGAATCGATCGATT

CTGACCATAGCTAGACTAGTCTA
GGCGCTAGATCGATCGATCGATC
GATTTCAGACTGGAAGTCATGCT
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What a Gene?
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Nontemplate strand

RNA polymarase,

» Ribonucleotide

What a Gene?
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Rfam 11.0 (August 2012, 2208 families)
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Protein- coding gene
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Primary transcript

Splicing
Mature RNA

CDS
(Coding DNA Sequence)

Translation

Protein

Metabolism

Post-translation modifications
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Pipeline TriAnnot
MIPS pipeline

MIPS pipeline

Prediction
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Pipeline TriAnnot
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Pipeline TriAnnot

Leroy et al. (2012) Frontiers in Plant Science 3:1-14

P. Leroy - GDEC

{frontiers in METHODS ARTICLE %
li - 31 012
PLANT SCIENCE a5 10, 35801pls 2012 50005

TriAnnot: a versatile and high performance pipeline for the
automated annotation of plant genomes

Philippe Leroy'*, Nicolas Guilhot', Hiroaki Sakai?, Aurélien Bernard ', Frédéric Choulet’, Sébastien Theil’,
Sébastien Reboux*, Naoki Amano?®, Timothée Flutre®, Céline Pelegrin’, Hajime Ohyanagi®’,

Michael Seidel®, Franck Giacomoni®, Mathieu Reichstadt’, Michael Alaux*, Emmanuelle Gicquello',
Fabrice Legeai, Lorenzo Cerutti’’, Hisataka Numa?, Tsuyoshi Tanaka?, Klaus Mayer?, Takeshi Itoh?,

Hadi Quesneville* and Catherine Feuillet*
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TriAnnot Architecture =
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‘ Paralyzed on cluster\

TriAnnot Flowchart | sequence |
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Color code system to assess the confidence of
the structural annotation

3 Gene Models

e w WM High Confidence (1) s merooc

ii- Pseudogenes

(1) This gene models do not need manual expertise

TriAnnot v4.1 - Available on-line for summer 2013
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Automatic annotation — Information System (Sl) - Curation
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Wheat chromosome 3B annotation

K SCIENCE VOL 322 3 OCTOBER 2008

A Physical Map of the 1-Gigabase
Bread Wheat Chromosome 3B 7

Etienne Paux,® Pierre Sourdille, Jérome Salse,* Cyrille Saintenac,t Frédéric Choulet,*
Philippe Leroy,* Ahraham Korol,? Monika M1chalak Shahryar Kianian,® Wolfgang Sp1elmeyer

Evans Lagudah Daryl Somers,® Andrze] Kilian,® Michael Alaux,” Sonia Vautrin,?
Hélene Bergés,” Kellye Eversole,” Rudi Appels,® Jan Safar,™ Hana Simkova,'?  [ElEIEE I—I [ e 9 B 8 Mnarm 8
[ W

Jaroslav Dolezel,** Michel Bernard,! Catherine Feuillet®

E. Paux - GDEC

K Paux et al. Science (2008); Rustenholz et al. Plant Physiol (2011)

l ANR FranceEMer N TN ]

. <§©S(;OJ <
Sequencing and analyses of the ~ GPE¢ - R A \

hexaploid wheat chromosome 3B "
# Scaff=1 356 ATG:

L/N50 = 296/892 Kb
L/N90 = 967/228Kb
Max Sc 4.2 Mb

F. Choulet- GDEC

_@Hfrj’j =

Leroy et al. (2012) FPGG

Paux et al.

_ FIG (2008)
Chouletetal 4 Science 2013 Plant Biotech J (2010)
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~ 60 millions PE reads

1 356 scaffolds C Pseudomolecule

774 Mb L. Pingrault - GDEC

C 6 811 predictions

Categories Number of predictions

Full genes

4978 (73%) - 88% expressed

Pseudogenes

1 833 (27%) - 65 % expressed

-
I
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Validation of gene prediction Detection of alternative splicing

10 023 isoforms (4.6 isoforms/gene)
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Wheat |nitiative

e

www.wheatinitiative.org

Antarctica
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The Data Deluge Data is not information, information is not

knowledge, knowledge is not understanding,
understanding is not wisdom

(Clifford Stoll)

Joining of
Wholes

Context )

Formation of
a Whole Knowledge

Connection
of Parts

Gathering
of Parts .
Understanding

ey

Researching Absorbing Doing Interacting Reflecting
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Conclusion nature_
PIAVAIDYA] GENETICS

A beginner’s guide to eukaryotic genome annotation

Mark Yandell & Daniel Ence Nature Reviews Genetics 13:329-342 (June 2012)

NCheap sequencing has compl |

© Annotation quality control and management - bottlenecks

APeri odi c updates to every ge
necessary. | n-driveo woaldy pravidirgge n 0 mi «
accurate and up-to-date annotations is simply a musto
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Thank You very much
. |
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Murol Castle
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Massif du Sancy
Joél Damase

http://www.clermont.inra.fr/triannot/
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