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The Grapevine Reference Genome Assembly

« Generation of scaffolds sequences

« Generation of the chromosome sequence
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CURRENT STATUS: 12X.0 assembly

Average insert Number of reads Number of mate Coverage
length pairs
BAC 100k 120091 57,606 0.12x
Fosmids 40k 251425 117,869 0.34x
Plasmids 10k 2848550 1,387,612 3.77X
Plasmids 3k 5518286 2,705,911 7.68X
Total 8738352 4,268,998 11.91x
Sanger shotgun sequencing approach - Lo
Contigs Nb 19,578 17,196
- " cont NPV Longest Ctg (kb) | 557 774
el W — e Ctg N50 (kb) 65 100
| FmTTTTmm e i | :
| Total size 467 481
super-contig = scaffolds -
Super-contig Nb | 3,515 2,888
Longest sctg (kb) | 12,675 13,101
Adam-Blondon et al (2011) Genetics, Genomics and Breeding of SCtg N30 (kb) 2’065 3’300
Grapes Total size 487 499
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Sequence built of the 19 chromosomes

Genetic map : Super-contigs of

chromosome 12 sequence
0,0 VMC8G6
6,0 CS1HO80DZ2R : 12X.0 version (consensus map from 2
8.2 VMC3B8 largers pop; 514 unique SSR markers):

19,6 CS1HO84C16R _———

- 85% of the draft sequence is anchored on
the genetic map
- 71% is anchored and oriented
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Where can you find the sequence?

SITE MAP

Research Projects Species

anSe:;nPMlpanSnp VWHAT'S [‘LEW ?

o o csreca | [ http://urgi.versailles.inra.fr/

URGI - Unité de Recherche Génomique Info is a research GnpArray sls =

unit in genomics and bioinformatics at Institut National gy ::grgsg;:es releasedthe 11t
de la Recherche Agronomique ( INRA ), dedicated to 2013, is available for blast (regis
plants and crop parasites. The URGI research activity access only)

covers genome structure and dynamics. URGI hosts a
bioinformatics platform , which belongs to the French
national network of bioinformatics platforms { ReNaBi ).

Platform

LURGI est une unité de recherche en génomigue et
bio-informatique de ['Institut National de la /Regherche

Agronomique ( INRA ), dédiée a la génomique deS plantés et ,
de leurs pathogénes. Son activité de recherche ‘porte sur la R hromatio
structure et la dynamique du génome. Lunité liéberge une olecul o0 TE classification

plate-forme bioinformatique appartenant au REseau NAtionnal ranposable Elements
des plateformes Blo-informatiques { ReNaBi ) i

_EVENT & PUBLICATIONS

s

Projects Data Tools

28Feb 2013 G to aer 15 Feb 2013 Efficient comba!

oeCies You are here : Home / Home URGI/ Species

Vitis Species
Wheat
Botrytis

You find here, the main species stored in the URGI repository

Leptosphaeria

Microbotryum Why develop grape genomics?
The International Grape Genome Program (IGGP, launched in 2001) a
Venturia international efforts for the development of genomic resources for the
years, more than 380 000 complete or partial sequences ...

Arabidopsis
Oryza

Populus

‘ Maize Wheat URGI website
IN?A A-F ADAM-BLONDON /
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Sequence built of the 19 chromosomes

KON coromesequences....

Grape Ontology

Data & Sequences 12X "golden path” files (2009_12_04):

Genome sequences » Scaffolds anchored on the 19 chromosomes : chragp (18.03 kKB)

BAC-ends seguences = The chromosome Unknown (scaffolds not anchored) : chrln.agp (179.28 kB)
Annotations L H H
# Description ofthe chragp file : chragp.info (795 B) HOW It Was bUllt

Genome Browser
GrapeReSeq_lllumina_20K
Blast & Blat server

Length of the chromosomes : chrlg (549 B)

Scaffolds list (2059 scaffolds = 2 kb) : scaffolds.lg (38.53 KB)

Markers and Maps

Genetic resources —

cDHA and BACs libraries 12X version of the PN40024 genome from The French-talian Public Consortium: —

Links « VWV 12% embl 102 WGS contigs - CAAPQO2000001-CAAPO3014665 [14665 entrieg] at EMBL (release 102)
Projects

Partners = WV 12K embl 102 Scaffolds : FN594950-FMN587014 [2065 entries] atEMEL:reIeasam'Fhe sequences
IGGR « WV chr1y (chromosomes): FN597015-FM597047 [33 entries] at EMBL (release 102)

Publications

—

— &X version of the PN40024 genome from The French-ltalian Public Consortinm :

Botrytis = VV 8X embl 98 WGES contigs : CAAPO2000001-CAAPO2019577 [19577 entries] SUPPRESSED at EMBL

Leptosphaeria « VV 28X embl 98 Scaffolds : CU459218-CU462731 [3514 entries] SUPPRESSED at EMBL
Microbotryum

« VW chrdx (chromosomes): CU462738-CLU462756 [19 entries] SUPPRESSED at EMBL
Venturia

Arabidopsis Vitis vinifera WGS Pinot Noir clone ENTAV 115
Oryza « YV clone entav 115 (contigs)

IN?A A-F ADAM-BLONDON /
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12X.0 genome assembly: characteristics of the
« random » sequence

Anchored to a chromosome but not oriented : 38 sgtg; 16.8 Mb

n° super-contigs
20
15
10

4.33% of ‘N’

Not anchored to a chromosome : 44 of them >200kb; 15.6 Mb
n° super-contigs

2000

1500

10.22% of ‘N’
2064 gene models (7.8%)
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Improvement of the genetic map with SNP

LG7_SxG

0,0 VMC16F3

5,6 Avavd VVMD7

10,6 \ / VV03374A 281

15,0 \ '/ vviB22

17,1 VVMD6

19,3 \\{//r vMC5H5

21,9 VVMD31

22,0 W/ vviss8

25,0 W1/ RA0493

28,2 W/ vmc1A2

32,1 \[//r VV06297A_269

35,5 \\|//r UDV-082

36,1 \\—{//A VVPO0OO74A 319  VV06510A_331
VVPO0032A_149  VV09222D_444

37,7 \\H VV06678A_45

38,6 \: / VV06510A_144

39,7 ~\—J/ VV09639D_352

40,1 =7 VV09280D_449

42,6 —j—=1VV06589A 648  CS1HO69KO9R

43,2 7 —& VVO06609A_ 119

43,3 / —\ 1048D17R

45,2 / \VMC8D11

47,4 4 j=\ \ V10227D_271

/ _\1 VVO06490A_493  VVO06474A 288

52,2 VV06488A_210

53,1 VVPO0062A 279

53,3 CS1H023D17F  VVPOOO062A_436

54,1 4 /1 \' CS1H059018F

55,7 / _\VMC1A12 VV09642D_155

64,8 / \C51H076F08F VVIP75

67,1 /_\+ VVIVO4

71,9 N CS1E043E23F VVINS6

75,2 1095F18F

A. Canaguier

markers deve

0,0 VMC16F3
3,1 VVMD7
6.8 VRZAG62
10,3 {UDV-011 WIB22
158 VVMD6
21,1 IVWMD31 WVIS58
272~ | 7 VMCTA4
27,8~/ VMC1A2
28,1 7—\ VVIV36
28,7 SC8_0114_030
33,2 — T SC8_0130_026
35,3 VMCOA3-1
355 PSCtg214_1
41,3 CS1H087J20R
44,7 CSTHOB9KOIR
47,8 VMC8D11
CSTH059018F
56,1~ | 1CS1H023D17F
57,8\ {/" VMC1A12
57.9— T~ PSCtg45_1
62,2~ |~ PSCtgd5_2
L |wiP75 WiQs?
63,5 ~/I2\] cs1Ho7eFosF
64,2 /_ CS1H097B13R
66.7 VVIVO4
68,7 AN\ CS1HO79C24F
72,2 VVIN56 CS1E043E23F

Integrated SxG and ChxBl

(Cipriani et al 2011)

oped from the scaffolds

0,0 —{—— VV03412A_104
2,9 contig_6198
8,9 ———vvMmD7
10,6 — T VV03374A 281
21,5 VRZAG62
24.8 \ / VVIB22  UDV-011
30,3 \_ VVMD6
32,8 \\_|//r vMC5h5
332 VMC4£9.2b
35,7 VWMD31  VVIS58
41,9 \\\_V/r vMC7A4
42,9 \\"V//r vviv3e
43,2 \ | |/r vyMC1a2
43.4 SC8_0114_030
47,9 SC8_0130_026
483 VMCEfS

rgVripl58-CH  VMC9A3-1
50,0 PSCtg225 1  PSCtg214 1
64,0 VVP00074A_183
64,2 VV09244D_121

VV06671A_530  VVOG671A_452
64,5 VV06578A 539  VV06578A_154

VV06510A_331  UDV097
654 rgVripl61-BI-A  VV09221D_122
65,6 VVPOOO69A 357  VV10283D_295
67,0 VVP00032A_149
67,6 VV06547A_296
67,8 VV06547A_99
68,1 VV06318A_436
68,4 VV09639D_352
701 VVO6589A_648  VVO09355D_95
733 VVO6609A_119
76,9 VV10234D_359  contig 29683
78,9 VV06490A_184
80,2 VV06474A_347  VVO06477A_151
83,0 VVPO0062A_436
88,1 L A\ IVV09642D_245  VV06533A_204
100,6 VMCIA12  PSCtgd5_1
104,8 7;\ PSCtgd5_2

ars




Anchoring the scaffolds on the new genetic map

VO: 426 Mb anchored (85% genome) -> V1: 485 Mb anchored (97% genome)

VO: 356 Mb oriented (71% genome) -> V1. 395 Mb oriented (79% genome)

40000000

35000000

30000000

25000000

20000000 -

15000000 -

10000000 -

5000000 -

m total_VO
® oriented_VO0
M total_V1
I oriented_V1
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A V1 version of the chromosome assembly

LG1 LG2 LG3 LG4 L35 NE LGT LZ8 L39 LE10
[ | [ | [ | [ | [ | [ | =ZI
[ | = [ | [ | [ | H:
[ | [ | [ | [ | [ | [ | [ |
[ | [ | [ | = [ | [ | [ ]
[ | [ | [ | || [ | |
[ | [ | [ | [ | [ |
[ | [ | = [ | E [ |
[ | [ | [ | [ | [ | E
[ | || [ | [ | o
| [ | [ | [ |
H n
[ | E
LT3
= - -
[ ] - LG18
[ | E
= o
[ 513 |
[ [ B TG0
T2 [ B
LT . .
[ | [ ] [ ] LG16 B
[ | [ | [ | E
[ [ [ LG5
[ | [ [ | [ | |
[ | || || [ o E -
[ | N [ | [ | [ | LG17
[ | [ | [ | [ | [ | [ | || [ |
[ | = [ | [ | [ | [ | [ | ﬂ
|| || || ||

Scaffold anchored and oriented VO

Scaffold nchored and oriented

Scaffold with ambigous location V0

Mew scafiold anchored and oriented Scaffold with ambigous location %1

1 square =1 scaffold that can be 200kb to >3Mb lono

S IMA A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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A 12X.1 chromosome assembly soon available

» The scaffold sequence does not change: same gaps, same
errors

 The number, the order and the orientation of the scaffolds
along the chromosomes changes

In the future: integrating changes in the scaffolds sequences
based on re-sequencing data?

INQA A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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The Grapevine Reference Genome Annotation

 Automatic annotation

« Expert-based manual curation of the annotation

SCIENCE & IMPACT



Automatic annotations
Input : VO

» 339,008 Vitis ESTs (NCBI)
 flcDNAs (99,828 reads from 5 libraries; URGV + Genoscope)
» Deep EST sequencing using lllumina-Solexa (175M reads from 4 libraries; IGA)

and Roche-454

VO Annotation

Automatic annotation using the Gaze software (Genoscope)

V1
Automatic annotation combining the gaze output and a Jigsaw output : 29 971 gene
models

Used for the whole genome Nimbelgen transcriptome array (Univ. Verona)

Repeat annotation (IGA) genomes.cribi.it/grape/

.013

IMA A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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Automatic annotations

A gene model proposed by an automatic annotation must be
expertized before any functional analysis based on it

For gene families, the whole family must be expertised before
any start

"= SCIENCE & IMPACT




Curation of the annotation of gene families

Terpene synthase gene family

1 W JER : Sesqui-TPS

PP — 8 uiterpenes . .
{1'5’.:1“ atoms) > plant-pathogen relationships
FPP-
s ﬂ‘ Synthase
isopentenyl
dlphosphate IPP<——" DMAPP
IPI'*— DMAPP —————+ Hemiterpenes
- (5 carbon atoms)
Synth OH
3x - t sz A
iy Menthol

GGPP- GPP s sss’s Monoterpenes aroma
Synthase “,nm (10 carbon atoms) plant-pathogen relationships

plant-pathogen relationships @/\)L
GH

Paclitaxsl

From Sébastien Aubourg and coll

N?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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Curation of the annotation of gene families

Shikimate pathway — . ( Simple phenols from Velasco et al.
| (2007) PLOS One
Phe ne
-~ T (Sopie)
Cinnamic acid
Aoatgicon P e Chalcone
;:muml R b (Pt § Lot Sy_nthase and
STS CHS Stllbefne s_lynthase
rcesveratrol Tﬂ‘m AN
usotn/ .X mml i m _— gene amilies
Piceid | Viniferins m";'r*' rm%) E'bfm) o p’"“"""’;’"“";’m
Prorostilbene  Dibydrokaempferol 2, pj l FYSHU9  pihydromyricetin
FLS (4) el FLS (4) FLS (4)
° | Quercetin o) Nayricatin (Fiavonoh) COIO_Uf and
(Loucoanthocyaniding  Leucocyanidin uwlmm- astringent
LDOX (1) Cl l(.ﬂ LDOX (1) Ewﬂ)w featureS Of
(Anthocyaniding) ~ Cyanidin \‘® Delphinidin \® wines
ANR (1) UFGT (1)| | ANR(1)
uFGT (1) | v ¢ ’l jomer s
S o | Esoatociectin

Cyanidin-3-glucoside Delphinidin-3-glucoside .
Anthocyanins % =
(Anthocyanins)  peonidin-3-glucoside Maivicin-3-ghucoside

Resveratrol is involved in health benefits : ‘French paradox’
Prevents cancer and cardiovascular disease.

Stilbenes are also known as fungicides. and coll

From Sébastien Aubourg

IN?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013




Curation of the annotation of gene families
NBS-LRR gene family

Resistance to diseases

-

NBS : Nucleotide-Binding Site
LRR : Leucine Rich Repeat
TIR : Toll/Interleukin-1 Receptor *
CC : coiled-coil *
* signal transduction domain
From Sébastien Aubourg and coll
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http://genomebiology.com/2006/7/4/212/figure/F1
http://genomebiology.com/2006/7/4/212/figure/F1

Expert-based annotation process

Known TPS genes/proteins from Swiss-Prot (Arabidopsis, Pinus, Citrus...)

|

TBLASTN

Vitis 12x genome
PN40024

152 loci TPS-like P

FLAGdb**

Frann sz sast Seaes

e

e e sepon Change Speces Clean

\

joto Edit Create Write Run Display
G Wt M R, oD S S

BIBL Bntry:  Fo29Ad.seq [ c29A3.tab
L L AR R AR A
L e A N T TR TR TR T
L1 i L T T N AR TR

S00  [ed0  [Fr00 Qoo [FeE00  [900  [odoo ALz
QQC%QME@BJ 4 qa E E qa

c m
e LN VLNV i I 000 \HIIIIH I ————i1

aooo  Pawo [z

\.

SPBC2OA3. 150
LU T T T T ‘HI AT OO 00 BT E L
tetl
LR < o 1R VNI RIIN T I 110 000 0 0
SPBC29A3.13¢
T P

RVUVEAVEILTILE:KTEH+LFARKNTLEKTYLVYTIEEER

ssssssssssssssssssssssss

T

Artemis

v GAZE predictions
v EUGENE predictions

v PFAM motifs

From
v EST GB/EMBL
&
v cDNA flcDNA

v  BLASTX results

v  TPS knowledge

Clean and exhaustive structural annotation of the PN40024 TPS gene

family

o Detect and correct erroneous annotations and missing genes
o Discriminate between pseudogenes, partial and complete genes



Expert annotation Is a necessity before starting
any functional analysis on a gene family

m Missed genes/pseudogenes Bad models for coding genes

TPS STS&CHS NBS-LRR TPS STS&CHS NBSLRR
Vo 35% 58% 44% 77% 77% 65%
V1 na na 34% na na 68%
Eugene 8% 2% 6% 19% 36% 53%

EXP Il LTI TETTTRH
LI 1 I F
M

G35

CEVTYVOO102 2884001

IN?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013

VO | T AN THIETTRCUEL | — I L1 T

vu GSWIVG0102208 2501

Lo oen o HHEE TN I TERETRT T e e et e e sl e enene i1

M T LT T e e e e e e e e e e v fem 0 im0 iieeems e |
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Manual curation of the TPS gene family
http://urgv.evry.inra.fr/projects/FLAGdb++

152 loci homologous to known TPS :
53
» 53 full and perfect TPS genes

> 16 complete TPS genes with only one punctual problem of sequence functional
(sequencing error ?) &2

» 20 partial TPS genes disrupted by unsequenced gap in the 12x assembly 89

» 63 pseudogenes with frameshifts, stop codons and/or large deletion(s)

Martin et al 2010

IN?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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Topological organisation of the TPS gene family

b

129 out of the 152 TPS loci (85%) are organized in
tandem repeats in 13 clusters containing from 2 to
45 genes.

[' 17y 1]

l :ID 20 mmp full TPS genes

25 w peeudogenes TPE
690 Kb e traces -:uft:ransp-:usu:uns

= unsequencedregions
#p otherpseudogenes

<

WrTPE01
W TPE02
W TR 03
W TP 204
W TPS05
W TR 506
WrTRE07
VW TP 208
W TP 208

= - ™ m -+ I [ wr - o0 (=
= = a il = ] = 5 &5 F =]
o L2rd o L2rd o L=r] L] Lird o L=r] o
= Fu = Fu Fu =" Fu BB R =
= = [ = [ [ = B B B =
2 £ 2 £ 2 £ 2 2 E £ 2




Manual curation of the CHS and STS gene families
http://urgv.evry.inra.fr/projects/FLAGdb++

* 62 genes/pseudogenes of the CHS and stilbene synthase gene
family (Parage et al 2012):

* 3 CHS genes highly expressed and 11 CHS-like

e 48 STS genes distributed on 2 clusters (chromosomes 10 and 16). At
least 73% of them are expressed. Only 2 grape STS have been
experimentally characterized. All the STS share between 91% and
99.7% of identity.

= IN?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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Manual curation of the NBS LRR gene family
http://urgv.evry.inra.fr/projects/FLAGdb++

829 genes/pseudogenes of the NSB-LRR gene family 8 TR

M Exon

"= SCIENCE & IMPACT



How can we gather / collect the results of manual
curation to implement a V2 annotation?

Apollo (login required) Write

1 URGI | PLANT AND N DATA IN RATION - A
i

“ pollo — |
Export Edited

genes (GFF3)

\

BB om o w omomoc o mem %

Read

= v«wﬁpof’lloﬁ WebStart

Gbrowse update

New complete

release




Perspectives

« Automatic annotation of the 12X.1 assembly (COST

action coord M. Bouzayen, M. Pezzotti)

 Include in the final version of the annotation the gene

families that have been manually expertised

IN?A A-F DAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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Sequence polymorphism in the Vitaceae family

Re-sequencing of panels of diverse genotypes
« Development of a high density and high throughput genotyping chip

« Assembly of new genomes

IN?A A-F DAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
SCIENCE & IMPACT



Re-sequencing a set of diverse genotypes in the
Vitaceae family to develop a 20K genotyping chip

« EU KBBE GrapeReSeq project and of a french ANR project Muscares:
20 diverse Vitis vinifera
4 Vitis sylvestris
3 V. cinerea
3 V. berlandieri
3 V. aestivalis
3 V. labrusca
6 M. rotundifolia

« Vigna italian project: 25 diverse V. vinifera varieties

"= SCIENCE & IMPACT



Re-sequencing a set of diverse genotypes in the
Vitaceae family

Read Length Standard dev

Read length (after
trim) 94 6,38913 72 100

Bases after trimming 9245106087 6109483264 3717274733 33989 041 742
Genome coverage

after trimming 19 12.6 8 70
Genome coverage

with uniqg reads 13 8.1 4 47

% of the genome

covered 81% 5% 67% 93%

SNP detected 4 285 569 1798 766 734 738 8661 975
SNP after filters 926 880 336 957 162 806 1 545 045

*GA Il and/or High Seq sequencing
* Filtering for position in known structural variants, in repeats, with too few or too
many reads

IN?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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Pipeline for SNP detection: MAPHITS Mapping
Analysis Pipeline for High-Throughput Sequencing

.......................... SAMtools
. VarScan Filters:
. - allele frequency
. - pValue

' - base quality...

___________________________________________

database

Calculations parallelized

IN?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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MAPHITS workflow in Galaxy

Galaxy is a web based genomic plateform (http://usegalaxy.org)

Tools

Workflow Canvas | Unnamed workflow

(Options = |

Details

GraphiDisplay Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution
Metagenomic analyses
FASTA manipulation
NGS: and manipulation
NGS: Mapping

NGS: SAM Tools

NGS: Peak Calling

Rg Data

Rg Simulate

Rg Visualise

Rg Model Data
URGINGS

» Map with Bwa 0.5.7 Map Short
Reads to Reference sequence
with BWAD5.7.

» Map with Bwa 0.5.7 (cmd lines)
Map Short Reads to Reference
sequence with BWA 0.5.7 (and
command lines).

» Header Fasta Filter Modify all of
this header file that contains one,
or multiple, tabulation and
informations after the name of the
sequence.

Sam Filter All alignements that are
outside the subject sequence
(partially or not), are removed from
the input file and copy to an output
file.

» VarScan VarScan: convert bam
file to pileup file with differents
filters.

» iTabiel (v. 3663643 Alignement
Viewer (can use GFF3, ACE, AFG,
MAQ, SOAP, SAM and BAM Files).

GenomeView (v.922) Alignement
Viewer (can use BAM, GFF,
FASTA and Annotation Files).

URGI Mapping BES

Input Dataset $¢

output

Input Dataset  $¢

output

http:/flocalhost:8080/workflow/editor?id=f06d708dacad69d8#

Short Reads File (.fastg)

Map with Bwa 05.7 $¢

Reference File ( fasta)

output_RES (sam)

output ERROR_INDEX
(text)

output ERROR_ALN
(text)

output ERROR_BINtoSAM
(text)

SAM-to-BAM
Convert SAM file
Using reference file

outputl (bam)

28

outputl {tabular)

Generate pileup ¢

Select the BAM file to
generate the pileup
file for

Select a reference
genome

Problem : management of big files, big calculations

IN?A A-F ADAM-BLONDON / GRAPEVINE PYSIOL&BIOTECH 2013
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autres...

& Référence Inputfasta

Tool: Tablet (v.1.10.03.04)
Fichier Bam | Sam | Map | autres...
Data input ‘input_FICHIER' (bam)

RAEfA@rence Input.fasta
Data input input_REF (fasta)

Edit Step Attributes

Annotation | Notes:

Add an annotation or notes to this step;
annotations are available when a workflow is
viewed.

Tablet

_| Tabletis a lightweight, high-performance graphical

viewer for next generation sequence assemblies and
alignments. This software is able to view sequences
alignments. It can use GFF3, ACE, AFG, MAQ, SOAP,
SAM and BAM Files.

Tablet features:

igh-performence visualization and data navigation.
* High-perf L d d ?
* isplay of reads in both packed and stacked formats

* File Format support for ACE, AFG, NAD, SOAP, SAM and BAN
* Import GFF3_features and quickly find/highlight them.

* Search and locate reads name across_entire data sets
- Enure-cunuﬁuver\qeﬁs, _showing data layout or coverage
* Simple install routine via auto-updating graphical instal
* Suppart for Windows, Apple Mac 05 X, Linux and Solaris, 1

‘Website: hitp //bininf.scri.ac.ukftablet/




18K GrapeReSeq Infinium genotyping chip

Details in poster n°157

http://urgi.versailles.inra.fr/Species/Vitis/GrapeReSeq_ Illlumina_20K
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Generating genome assemblies for new
genotypes

Sequencing of the Borner genome: Reinhardt Topfer coming talk
Sequencing of the Norton genome (W. Qiu)
Sequencing of the Muscadine genome (D. Ware lab)
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Conclusions
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How are we using these resources to tackle the
big questions of viticulture?

 How to predict a phenotype from the informations available on the
genotype and its interactions with the environment?

« How will the existing varieties respond, and what are the new phenotypes
we are looking for (ideotypes)?

 How do we develop and manage durable resistances in grape varieties?

Modeling at different scales

Vineyard
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How are we using these resources to tackle the
big questions of viticulture?

Phenotyping/ environment
characterisation at different scales

DNA |

v
franscription

R*& l Micro
Traduction

iBoieinsy | <
4

Svnthasis
Su as, |
Po

: [mat] Genomics

Local

Region/landscape

Cell Leaf> Canopy Plot Estate Coop AOC Region
| | | | | | | | |

1cm 10cm 1m 10m 100m 1km  10km 100 km 1000 km

Genomics to help understand the underlying
processes and caracterize the biotic environment
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Two main efforts to be done for the future

Informatics, Bioinformatics and statistics
Phenotyping

Both need long term efforts and resources in some aspects

www.vitaceae.org
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