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EVENTS

N7 Sen 2010 Develaonment of a workflow for

URGI home page
http://urgi.versailles.inra.fr

Access to GnplS portal

Access to Vitis resources

Research

URGI - Unite de Recherche Génomique Info is a research
unit in genomics and bioinformatics at Institut National
de la Recherche Agrenomique ( INRA ), dedicated to
plant and crop parasites. The URGI research activity
covers genome siructiure and dynamics. URGI hosts a
bioinformatics platform , which belongs to’ the French
national network of bicinformatics platferms | ReNaBi ).

LURGI est une unité de recherche en génomigle sf
bio-informatique de ['institut National de la |Regherche
Agronomique ( INRA ), dediée & la génomigue des planies ei
de leurs pathogénes. Son actwilé de recherche |parte sir'lz
structure et la dynamigue du génome. Lunité fiéBerge une
plate-forme bicinformatique appartenant au REseau NAhonnal
des plateformes Blo-nformatigues | Relabi |
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01?2 Nec 2010

Tools

GnpMap

GnpSeq

GnpGename @  SIF eGal

strictural varanis
EENomics Pipelinas
=13

lar evelution TE dassification
Tranposable Elements

RESEARCH

_ WHAT'S NEW ? (NWRSS

17 Nov 2010 GnplS portal 1.6.1

a

GnpS (p

nesis = ]
F Gopls 161 Is now available

20 Oct 2010 Siregal 1.6.1
Siregal 1.6.1 is now available
« add basketiool

* add accessions ordering

08 Oct 2010 REPET 1.3.12
REPET 1.3 12 is now available.

REPET package

29 5ep 2010 SRS
EMBL {Divisions Flant and Fungi}
Release 1051s now available on 3RS

[RSS) U
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- Quick search

GnplS: a data warehouse

You can found the indexed databases list here.

_WVIFS2

Examples: VW1, VVIF52, gene, arabidopsis, AY 109,

r Specific modules

URGI Graphical Alignment visualizer

- Advanced search -

EST and

other sequences

Genome

annotation data

\ anGanom

Transcriptome

data

Genetic maps and QTLs

A

data

Plant genetic
resource data

Phenotypic and
environmental data

Biolart
Galaxy
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SC8_0084_087

Quick search

ubmit

Go to GnpMAP

‘ Marker details

Marker name | SC8_0084_087
Taxor

Marker type - | SSR
Marker origin : | Genome Sequence
Goal : | Mapping
‘Gene function (manual annotation) - | -
Target : | GRAPESEQ

‘ genome-vitis12x mapping

Origin laboratory - | URGY

+ Feature (1)

\

SC8_0084 087 e v r

Readthrough :
Insert length - | -
}Mapped loci

Mapped loci: 4

| Locus name | Map name Taxon |Linkage 1 (source map name)|Link to QTL Link to QTL large

SCB_0084_087 |Integrated_2_080717 | Vitis vinifera L 1 435 framework = =

SC8_0084 087| Bianca 080717 |Vitis vinifera L 1 409 framework =

SC8_0084 087| ChBi 080717 | Vitis vinifera L 1 434 framework =

SC8_0084_087 | Chardonnay_080717 Vi vinifera L. 1 462 framework =

N\

I+ ¢ » »+ | 1 items found, displaying 1 to }‘{\IZ.‘ri5|JI:-11,.r

10 = results per page

SC8_0084_087

Submit

Go to GnpGenome

Vitis vinifera 12x Genome annotation

Vue de 500 kbp depuis chrl5, positions 4,873,471 4 5,373,470
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biossSsmart

Advanced search : BioMart

| = M ! Coninl M Results [ﬁ URL | n}{ML | ﬂ Port ® Help
Baleea. Export all results to [File =[[TsV =] ™ Unique results only
anMap Email notification to [
Marker Name ( % forwildgard | View [10 =] rows as [HTML =] I Unique results only
): [[ID-list specified] _
Attributes 1
e ey LRI Link Map Project Marker Link Mark Feature Feature
Map Name Map:tama uRGl | ™S | name Name URGI Name Type | 03| Aedyaisleme
Lirk Map URGI Grenache_031220 |47 Vitis | CH998076 | VVICSI 13565 YVICE] 515 Wilis | Gennscope_aAnnotatiol
Genus Syrah_0D31220 46 Vilis | C11993076 | VVICST 159566 WVICST 5TS Vilis | Genoscope_Annotalior
Project Name Integrated 79 Vitis | C11999076 | VVICH 13586 YWICST 1] Vitis | Genoscope_Annotation
Mavker Name DG_F_CS 81 Witis CI1393076 | VVICS1 13586 MWIZST 5TS Witis Genoscope_Annotation
DG_integrated B3 Vitis C11993076 VWICS1 19586 MVICST 5TS Witis Genoscope_Annotation
DiG_M_Bianca 70 Vitis | C11999076 | VVICST 19586 WICE] 5TS Witis | Genoscope_aAnnotatior
c DG_F_Chardonnay | 69 WVitis 211999076 | VVICST 19566 MWICST E1E] Witig Genoscope_Annotation
| | SG_031220 48 Vitis | C11993076 | VVICST 19586 MYICST STS Witis | Genoscope_Annotatiol
Bﬁ@,ﬂ.l - Inteqrated_fiv yil WVitis CN995076 VVICS1 19586 MYICE1 3T Witis Genoscope_Annotatios
ansenome Vitis Al_C_5G [ Vilis | C11939076 | VVICS] 13565 YVICH] 5TS Vilis | Gemoscope_Annotatiar
Feature Type: STS I
mm es
Feature Name
Feature Type GnpMap GnpGenome
Genus
Analysis Name
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Pipeline for Structural Annotation

Transposable Elements : REPET

TE identification (de novo) Pipeline TEdenovo
Genomic sequence e (Flutre et al. In prep.)

: SreenaTeLTa RECON (Bao and Eddy 2002)
. Clustering | = | axeern GROUPER (Quesneville et al. 2003)
+ GTCCTA-CTT- PILER (Edgar and Myers 2005)
TE families 1000TACTA TEclassifier/reconciler
'_V'Ulﬁp le GTGETATGCTA MAP (Huang 1994)
¥ alignments creement MAFFT (Katoh et al 2002)
Mulfiple alignments TGECTA-—GTA
oirepeafs
Consensus GTGCTATECTA

TE annotation (knowledge based Pipeline TEannot {Quesneville et af, 2005)

TRF (Benson 1999)
MREPS (Kolpakov et al. 2003)
REPEATMASKER (Smit et al.)

rmSpuriousHits (Quesneville et al. 2005)

long_join (Quesneville et al. in prep)

Genes : EuGene

—  abimtio / mirinsec method : ranung required
Signal prediction = Content analysis :
Starl/stop, spiicing site _coding vs non-codin Gene finding
SpliceMachine Eugene-IMM FgenesH

ot T T i
A genone | Fueene

vt — - ~

ST T — (rene maodel
R e

Combimner
v ——— Schiex &l &

Genomethreader Blastx REPET
ESTs swissprotitrembl TEs consensus
Simalarity / extrinse¢ method

- —

Foissac S, Gouzy J, Rombauts S, Mathé C, Amselem J, Van de Peer Y, Rouzé R, Schiex
T (2008) Genome Annotation in Plants and fungi : Eugene as a model platform Curr
Bioinf 3:87-97



Pipeline for SNP detection: MAPHITS
Mapping Analysis Pipeline for High-Throughput Sequences

% Header Fasta Filter

......................................

[rmmmrmmimimmimsimimimom o SAMtOOIS
; VarScan Filters: |

- allele frequency
. - pValue
. - base quality...

........................................

Export to
URGI
database
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MAPHITS workflow in Galaxy

(a web-based platform for genomic research : http://usegalaxy.org)

Tools

Workflow Canvas | Unnamed workfiow

| Options ~ |

| Details

GraphiDisplay Data
Regional Variation
Mulitiple regression
Muitivariate Analysis
Evolution
Metagenomic analyses
FASTA manipulation
NGS: QC 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 BWA0.5.7.

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 ofthe
sequence.

Sam Filter All alignements that are
outside the subject sequence
(partially or nof), are removed from
the inputfile and copy to an output
file.

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

n Tablet v.l.l0.0B.M}fAIignement
Viewer (can Use GEF3, ACE, AFG,

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

URGI Mapping BES

v

Input Dataset 3¢
| output

Input Dataset 32

output

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

Map with Bwa 0.5.7 ¢

Referance File (fasta)

Shart Reads File (fas)

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)

®

outputl {tabular)

Generate pileup 33

Select the BAM file to
generate the pileup
file for

Select a reference
genome

| Tablet (v.1.10.03.04) 3%
Fichier Bam/Sam/Map /
autres.

Référence Inputfasta

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

RAEfAErence Input.fasta
Data input input_REF' (fasta)

| Edit Step Attributes
Annatation | 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. [t can use GFF3, ACE, AFG, MAQ, SOAP,
SAM and BAM Files.

Tablet features:

High-performence visuslization and data navigstion
Display of reads in both packed and stacked formats

File format support for ACE, AFG, MAQ, SO0ZF, SAM and BAM
Import GFF3_ features and quickly'find/highlight them.
Search and locate reads by name across entire data sets
Entire-contig overviews, showing data layout or coverage
Simple install routine via auts-updating graphical instal
Support for Windows, Apple Mac 05 X, Linux and Salaris, 1

HEEEEEE R

‘Website: http:bioinf.scri.ac.ukfablet/



Pipelines, DBs, Interfaces

Structural Automatic prediction Refinement Analysis i _ o
REPET Blast Functional Automatic prediction
Fgenesh Blat Interproscan
Eugene Sim4, Gth,GeneSeqer Blast2GO
tRNAscan Comparative genomics Blast /rps Blast

Annotation pipelines

Genome
—Report System

[ Graphical interfaces
_ / v
o ——— Manual annotation
—— GenomeBrowser _ i
- Structural / Functional
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Vitis vinifera resources

http://urgi.versailles.inra.fr/index.php/urgi/Species/Vitis
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Markers

28 Genoscope annotation (Gaze)
GsvIvTovon L ssvvTosesiiR001
U
@ E Marker
seacasn o

B Vitis vinifera cONA contig
TR vitis vinifera oA

E@BAC clones PHA002a

amss

e LN ) B T Tl T
scooleow  [fmomen Wi WIS WHBWINGZ o2
Dwrss || k! U e | e oo
! U s e !
! " ooz

o A e o s e et o
Transeript phases (Gaze)
SSvIvToLLzITO0L

GsvvIososLB001

Oligoset V1.0 Qlagen

Transcriptomic experiments (Full ratio)

8898038 .. 8898198
Markers

Reference chris

Link to GrpMap

Ghrowse Vitis 12x at Genoscope

Zaom to this feature

Datailed Report

Marker results

anMap
- Map db

q and

Genome sequence

°
rojects.
+ Access with GBrowse [0 the private annotations of the grapevine genome 12X sequence =

+ Download the grapevine genome 12X sequence (chiomosome, scaffolds, contigs)

CMap 12X and 8X - Gomparative map tool - Genome sequence links with the grapevine reference genetic map.

The arapevine genome 8X draft sequence and its annotations are available with GBrowse.

Apollo

The retrieve and annotation of gene families is facilitated in FLAGAD++

Distributed manual annotation system
Apollo Webstart [ § - Under tne supenision of the Annotation Committee

Program), URGI provides tools for the manual curation of the structural &
version.

The access is restricted to the grapevine community . Please

Gene - BofuT4_P034230.1

Natna | BaASTe_POOATI 1
SahuT PO Y

~GnpArra

Vitis vinifera 12x Genome annotation

Transcriptomics data

GRASP project)

LI

FL I T P T T T e

[ T I A N I wooon

seattold 127 seaffole 113 seafrole 20
Seatfold 137 T scatroream *seattold 14
= ccatiolazs Zscattold 1o =

2l 2ha 2 i e
8\ Genoscope annotation (¢
GSVIVTO00121147001 HEBNNEREN]

28 Oligoset V1.0 Giagen

B @ Transcriptomic experiments (Full ratio)

Qiagen V1.0 oligoset

Polymorphism data
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Grapevine genome annotation

\n, automatic annotation ﬂ manual annotation

/7 N
12X-VO . .
12X-V1 (private) Ex: famille TPS (Martin et al 2010)

o >- -
\ 4

COMPLEMENTARITY



Platform for distributed curation of the annotation

http://urgi.versailles.inra.fr/index.php/urgi/Species/Vitis/Resources/Genome-sequence-and-annotations

Genome sequence and annotations

Genome sequence

= The grapevine genome 12X draft seguence and its annotationis are available with GBrowse

® Access with GBrowse to the private annotations of the grapevine genome 12X sequence I." !

« Download the grapevine genome 12X sequence (chromosome, scaffolds, contigs)

» CMap 12X and 8X . Comparative map tool | Genome sequence links with the grapevine reference genetic map.

The grapevine genome 28X draft sequence and its annotations are available with GBrowse.

The retrieve and annotation of gene families is facilitated in FLAGdb++ .

Distributed manual annotation system

12X Gbrowse
(public and private data)

Vitis vinifera 12x Genome annotation

Apollo : Genome Annotation
and Curation Tool

ApolloWebstart!"'j e —— iRdaion ofibhe tnnotation Committee ofthe IGGP (International Grape Gename
Program), URGI provides tools for the manual curation of the structural annotation of TNE QT ap e =
version. )

The access is restricted to the grapevine community . Please contact us to get access.

14
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Apollo : Genome Annotation and Curation Tool

Resgarch

Tools

SRS [regiuterad dccess)

Tnu ane e - Feme {1 esE | Apais

Apollo Geanome Editor

Triannot Pipaiina
E-FMART
Full st

Bimrst

Snpls
REPET

Apallo

BLASTER

Apoiio genome sditor: an application for prowsing and editing

g-numd: uqu-m:u
—pollo
Aprlia Nas Sen S8 up o alinw mamadl GeEng susicn of ImEn genimes

ThE SCeesy 8 FRsiicied W0 Bl feajecbse faiinedill, Fisgse (ormsd us 1o
gat access iFyou BElong 18 ong afmam
W Y EPETEE
L edspagend FTaCdang
TiaDas M S0 iLm
e E R
Treensf

Apolio webstart access for projects
Dovwnlasd and RESD belora launehing Apolio-wabstart ApodleWebsiart paf (322,04 EB)
inroduchian to Apolle and rules o follow for gepe sdiion ﬁ“[ﬂ-j_ﬂ_ﬂ,[{?_lﬂﬂ_ﬂdliﬁﬂ (200
]

« For Linux Mac {10 5 or hagher (Leopand), WiNJows user

5 Babiias orevoa
N et U g e 1]

 Ga— » Apollo WebStart

o -":Iu'.'."-!'|




Apollo : Genome Annotation and Curation Tool

Choose data source:

Chado database = Select Chado database

Chado database

rChado database

Chado database |Vitis Apollo-Chado Annotation Database (training) > SE'ECt VitiS database
~Username and password R
Login: |ovitis1Zxapotrain R Iogln/password
Password: *sssssssssssssssssssbd o for Write mOde
-Select a region to display /‘\
Type of region: |[chromosome Start |9660000 |
Choose Chromosome: |chrl5 \ End: |1GOOOOOO |
/ N
(0] 4 Cancel

Fill with the start and end position

chrl, chrl_random, ... of region you need to display

chrUn

16



Apollo Editing and curating interface

BEE

{ £
File Edit View Tiers Analysis Bookmarks Annotation Window Links Help

Analysis | | .| Editing panel

tracks / for gene models

Control
panels size

Position| 4

Zoom | x10 | x2 | x5 | x1 | Reset | Zoom factor = 1.0000 Vitis vinifera:chr15:9660000-10000000
Type Name Range Score G ]
CSVIVTOO018398... |9768588-9763052|217.8401 GSVIVTO0018398001

Genomic Range|Genomic Length Score Genomic Range| query_frame
9763390-97...1339 .
9764154-97... 122
9764355-97...[107
9764585-97...[79

=

‘ Position [9962892 Feature| Action|

Zoom Selected feature
information




&

(= =

|

41
=

41
(= =

[ ]sort Show
igsawGaze VIR0
Label Jig Expand

[ |sort Shaw [v]
DNA_Wv
| | Label Expand | |
Sort Show
E EST_Wv ]
[ ] Label Bcpand [ |
[ sort Show [v]
EST_Vv_redon
[ Label Expand | |

A3 ama

|
|
|
|

Evidences available in Apollo

VO annotation from Genoscope (GAZE prediction)

V1 annotation from CRIBI (JigsawGaze V1NR) : non repetitive sequences
V1 annotation from CRIBI (JigsawGaze V1R0) : repetitive sequences

Ab initio prediction : Geneid, SNAP, Eugene

Vitis vinifera cDNA

Vitis vinifera public ESTs

Vitis vinifera public ESTs (redondant)

Dicotyledons public ESTs (except Vitaceae)

Vitis vinifera 454 contigs assembly

Vitis vinifera G-Mo.R-Se (Gene Modelling using RNA-Seq) coding models
Genewise (Uniprot)

Repeats : RepeatMasker and TRF (Tandem Repeat Finder)



Edit menu— Check « Gene Author = DB user login

Predicted gene

*
Drag & Drop

Edited gene [

l Select gene to highlight edge-matching

*

OZ -0

0@

Intron/exon structure must be curated

NO | UTRs :Elongate/trim
Exons : Delete, merge, Split
YES = Contextual menu commands
Exons : Creation/modification

Splicing site OK?

Zoom and check for conventional
NO sites (GT-AG, GC-AG)
YES

Start & Stop OK? €

Drag & drop start for translation

YES Set start for translation

IS gene correct? (€

NO IS gene problematic?

YES

l

Annotation Info Editor

VALIDATION

4
 Finished &Validated gene

Exon
Detail
Editor

PROBLEMATIC

—

Finished & problematic géne

Annotation rules for
gene editing

NBS-LRR jamboree
Versailles, 22-24th November 2010




The NBS-LRR gene family

TIR/CC NB Leucine Rich Repeat (LRR)
E=) chrlg Vitis vinifera i (=)1E3

File Edit YView Tiers Analysis Bookmarks Annotation Window Links Help

De novo gene predictions

-
MAANYItY_chrl 8T18000027001 -gdigaspe -
Il -
23.68Mb . 23.682Mb . 23.684Mb . 23.686Mb . 23.688Mb . 23.69Mb . 23.692M
Position| 4 @ 4
Zoom | x10 | x2 | x5 | x1 | Reset | Zoom factor = 81.9200 Vitis vinifera:chr18:23000000-24000000
Type lams Range Score S MANVRV_chrl8G18000027001-gdigaspe |
DG ERE [ A Vit _chr 18T 1. [23682046-2368... |0.0 h
Genomic Range Genomic Length Genomic Range Cenomic Length
23682046-23682542 497 23682046-23682542 497
236832 1096 23683206-23684301 1096
236844 318 23684456-23684773 318
236848 1935 23684870-23686804 1935

Position[23679762 Feature| Action|

Valided gene by Gabriele Di Gaspero




Annotation info editor

12 MANVitV_chrl8G18000027001-gdigaspe Annotation Information =
ations gene MANVItY. chrl8G18000027001-gdigaspe
MYVIY _chrl8C18000023001-nc " y . I :
2 27 i transcaript MANVIEV_chr18T18000027001 - gdigaspe
LNVitV_chr18G18000027001-gdi Symibol |N\!|w_chr18t3180000_e001 gd|gaspe| p gdigasp
MANVitY_chri8T 18000027001 Synonyms Symbol |¢itV_chr18T1800002?001—gdigaspe
Vv18s0117g00360 Synonyms
| add | | delete | GSVIVG01012762001 Vv1850117900360.101
| add | | detete | GSVIVT01012762001
Is problematic? ] Is problematic? [
Type |gehe |"| Finished?
Author gdigaspe
All splice sites match consensus
+ 1 transiational frame shift Mo
D Valyea | DB Mame -1 translational frame shift Mo
g Missing start codon Mo
= Missing stop codon Mo
delete Unconventional start codan No

Comments and properties

MAMVIY _chrlBC18000027001-gdigaspe comments:
1. based on V1 model
MANVIY _chrlBC18000027001-adigaspe properties: Edit MANVItV_chr18G180000270...

LAST MODIFIED OM: Wed Nov 24 16:29:47 CET 2010

MANVIY _chrl8T 1800002700 1-gdigaspe propertias:
LAST MODIFIED OM: Wed Mov 24 16:29:47 CET 2010, Wed Mov 24 Edit MANVIitV_chri8T180000270...

16:29:47 CET 2010

Genomic sequencing errors

O ] Il | [»




Save gene models manual annotation

Gbrowse update

Vitis vinifera 12x Genome annotation

Hisnie

Read

Bio:Seq:

Feature
store



Perspectives/Conclusion

< NCBI
E New release

Access limited to Open Access Open Access
URGI and the
commutnlty of http://urgi.versailles.inra.fr/iindex.php/urgi/Projects/GnpAnnot
curators

Towards a V2 version of the annotation, based on the V1 and including curated
gene models

=> Basis for the functional annotation
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