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Versatility
Small & Large scale analysis

URGI Information System (IS)

Architecture
TriAnnot is modular & paralyzed

Color code system
Confidence of structural gene annotation

X X X X

Web pages

Login / password, availability, reference, intellectual property, etc ...
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Structural Annotation — 6 categories

Use a color code system to assess the confidence of the structural annotation

Similarity
< Cat0 | | | | Manually curated transcripts
5 |Cat1| EEE N NN \whcat FL-cDNAS
%) A
= [ Cat2 | | | | Poaceae FL-cDNAs
/p)
Cat3 | | | | CDS-genes derived from reference

genomes annotation

ab initio & Similarity

Cat 4 ‘i_ EuGene Combiner :
augustus + wheat-ESTs +
SIMnuc + SIMprot

ab initio

Cat5 | L augustus
ab initio gene prediction only
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Functional Annotation — 5 Classes

http://urgi.versailles.inra.fr/Species/Wheat/Triannot-Pipeline/Architecture

¢ Panel ll - Step9 - Functional Annotation

o Putative function for the gene models are assigned via a combination of similarity search (BLASTP) against
several protein databanks and against the Pfam (Sammut et al., 2008 Brief Bioinform. 9, 210-219; Finn et al.,
2010 Nucleic Acids Res. 38, D211-222) protein domain collection with HMMER 3.0 (http://hmmer.janelia.org
[software). TriAnnot follows a nomenclature based on the guideline established in 2006 by the IWGSC
annotation working group ( http://www.wheatgenome.org/tools.php ):

m “known-function”. when >80% identity over >80% of the protein length is found with a known protein in
UniProtKB/Swiss-Prot. This category reflects the highest quality for functional annotation.

m “putative-function”. when >45% similarity over >50% of the protein length is found with a known protein in
UniProtKB/Swiss-Prot and UniProtKB/TrEMBL.

m “domain-containing-protein”: when there is no significant BLASTP hit with a known or putative function in
the previous steps, but one or more Pfam domains (Sammut et al., 2008; Finn et al., 2010) are identified.

m “expressed-sequence”. based on TBLASTN against plant EST databanks with >45% identity and >50%
coverage.

m “conserved-unknown-function”. when no expressed sequence is found, and when >45% similarity over
>50% of the protein length is found only with an unknown function (i.e. a protein annotated as “putative” or
“hypothetical”) in UniProtKB/Swiss-Prot and UniProtKB/TrEMBL.

m “hypothetical-protein”. when no similarity is found, either in UniProtKB/Swiss-Prot or UniProtKB/TrEMBL, or
Pfam domain or ESTs.
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http://www.clermont.inra.fr/triannot
Google  ame

Environ 2 060 résultats (0,17 secondes)

*3 Tout Triannot Pipeline - URGI “ - [ Traduire cette page |

19 Moy 2010 ... A first version of TriAnnot has been deposited on January 31th, 2006 to the
) French APP ("Agence pour la Protection des Programmes") ...

- YWidens urgiversailles.inra fr/. /Triannot-Fipeline - En cache - Pages similaires
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SpECies “ou are here : Home f Home URG ! Species Fywheat [ Triannat Pipeline

Vitis Triannot Pipeline

Wheat

Sequence Repository Together with rice and maize, wheat provides maoare than 60 % of the calaries
and prateins far our daily life. Amang the arasses, bread wheat (Trtcum
aeathviiim L, 2n=bx=42 AABBDDY has one of the largest genome size with
Data 17,000 Wb {akout 45-fold larger than the rice genome). It is an allohexaploid
Tools consisting of seven groups of chromasames, each group containing a set of
three homoeologous chromosomes belonging to the A, B and D genomes. The
Agenome was contributed by Triicurm urarty, a diploid wheat ancestor, and the
Help B genome by an unknown close relative of degiogns spefoides, another diploid
Versions wheat ancestor. About 10,000 years ago, the D genome from Aegiions tauschil
was added to the AB genome tetraploid Trbicum drgiduim resalting in hread wheat. Thus, in addition to its socio
gconomic importance, its recent history makes wheat one ofthe best species to study the evolution of polyploids.

Projects

—
Triannot Pipeline

Architecture
Usage
Softwares
Databanks
Defaults
Links

Presentation in congress

Run Pipeline

Acknowledgments Genome seguences hold the key for understanding the malecular basis of phenotypic traits and variation and provide
a framewaork for rapid varietal development through the utilization of marker-assisted selection, marker-assisted
recurrent selection, genome wide selection, and maolecular hreeding. Despite the recognition that genome
Publications sequencing is critical for crop improvement, the size and complexity of the wheat genome has been perceived as an

Deletion Bins
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I Triannot Pipeline I

The pipeline has many dependences.

Here is a non exhaustive list: Oracle, Grid
Engine, MySQL database, 73 databanks, Python,
Perl, BiopPerl, 21 bioinformatics softwares that
are used (ie. blast, RepeatMasker, exonerate,
FGeneSH (license), GTallymer, ...).

TriAnnot uses also other pipelines such as
TEannot and EuGene that will be quite difficult to
install as well.

In addition, please note that TriAnnot has been
developed on the cluster (8.5 Tflop) at URGI and

Availability as not yet been installed in another environment.

The code of TriAnnot will be available soon upon request ( triannot-support@clermont.inra.fr ) and groups can choose to
install the program in-house instead of running the analysis on the URGI server. However, such installation may require
extensive skills in informatics and bioinformatics. INRA will not be able to provide any technical support for the installation
except in the framework of formal collaborations.
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Intellectual Property

A first wersion of TriAnnot has been deposited on January 31th, 2006 to the French ARPF ("Agence pour la Protection des
Frogrammes") repository for intellectual property (APF # IDDMN.FR.O01.05005.000 8. C 2006.000.31235).

= New deposit underway for TriAnnot v3.5
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In order to use the Trifnnot pipeline, you need ;

1. An INRA URGI personnal Secure Account (login / password).
This procedure is necessarny to protect yvour data fram third party.
To obtain this Secure Account click on this link: online form .

Flease select the project "Trifinnot - M Alaux™.

Z. to sign the "Agreement & Access Rights™ .
You can easily download this document AgreementFilet05 pdf (5034 kBY sign it, and sent it either :

e by email (scan) at leroyat]clermont.inradr

o by Faxat+33 47362 44 53 - F Leroy

s by Post Office at:

P. Leroy,

INRA, UMR 1095

234 Avenue du Brézet

F-63100 Clermont-Ferrand, France



Register

With this form you ask for an URGl account .
This account grants you access to private tools, sofware and data, signaled by this icon: o)
All fields are mandatory. Please wait for an email with your credential.

YWou can upgrade your account later upon reguest to access more services (secure shell, electronic document
management, apallo software and more).

You

First name |

Last name |

Institution |

Lab |

Email |

(I agree with the |NEA T charer.

Your manager

First name |

Last name |

Our project

Project | | Trignnot- M Alaus jFthﬂund?

Are you human?

m
was o

stop Spam
| | read books.
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In order to use the Trifnnot pipeline, you need ;

1. An INRA URGI personnal Secure Account (login / password).
This procedure is necessarny to protect yvour data fram third party.
To obtain this Secure Account click on this link: online form .

Flease select the project "Trifinnot - M Alaux™.

Z. to sign the "Agreement & Access Rights™ .
You can easily download this document AgreementFilet05 pdf (5034 kBY sign it, and sent it either :

e by email (scan) at leroyat]clermont.inradr

o by Faxat+33 47362 44 53 - F Leroy

s by Post Office at:

P. Leroy,

INRA, UMR 1095

234 Avenue du Brézet

F-63100 Clermont-Ferrand, France
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25 Nov 2011 TriAnnot v3.5

Wiith this wersion the Tri2dnnot pipeline have besn considerably improved:

¢ Parallelization of the PEREL code to be able to Use the pipeline on a cluster

and speed up considerably the annotation process

s Complete new web interface for sequences submissionhulti-fasta file allowed (up to ten)
* Sequence size increase up to 3kb

s [ew interface to allow the users to manage their analysis and download all the outpLt files
o Exonerate used for spliced transcript alignments

o [-mer composition using an llumina read sample of sorted wheat chromosome 3B representing 2x coverage
o ALgustus wheat matrix for ab iifio gene prediction

o EuGene wheat matrix for ab inifio gene prediction

s Mew GBrowse graphical display

o [ew EMEBL file to be able to use GenomeWiew for manual curation

o [Mew default analysis [ stepxml) for wheat

o Databanks update

06 Dec 2010 TriAnnot v2.1

o |mportant improvement of the NIAS-search module, much maore efficient (Developed by H. Sakai, M. Amano from
MIAS and P Leroy from GDEC).
o Databanks :

o Mew nrotenme databanles OO derived nentides from aencme model and additinn of FRARD nrotenmes for cewe
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* SIMsearch {simil arity)
* Augustus (@b imilio)
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Presentation in congress

Run Pipeline

Acknowledgments

Deletion Bins

s Panel Il
Publications 1 CNSs ] [ ncRNA ] Non-codng
Links sequences

S Panel IV
Leptosphaeria SSRs | Molecular
markers

Microbotryum

Venturia

The structural & functional auvtornatic annotation pipeline Trignnot is divided into three main panels. However, in
practice and for description convenience, the Tridnnot pipeline is divided within several blocks or modules.
Oryza Depending of the hlock used, you can choose to wark on the initial or masked seguence, and modify several
parameters.

Arabidopsis

Populus
P Below are given the block number and the block name within the 'stepxml® a file needed by the pipeline and which

Maize represents the receipt corresponding to a full analysis. Then, we give a short explanation. For details concering

SEAHE R FRL I S A L A D DS DR R i an R T VREIENERENE Sl W s A DR N 0T
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How to use the pipeline?

Official URLs

Home:
e hitpteesewy. clermont.inra fritriannot

Direct access to the submission window with loginpassword :
= httpiurgiversailles inra fitriannotl
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Softwares

The program versions used by the pipeline, for a specific analysis, are
provided within the first line of the GFF3 output files.

SIMsearch - Bioinformatic Group at MIAS laboratory, Japan

o Version AUG2011
o Perl programs developed by H. Sakai, N. Amano, H. Numa, T. Tanaka &
1. ltoh

BLAST [Aitschul et af, 1990 J Mol Biol 24 5:403-410]

o Version 2.2.21

o Basic Local Alignment and Search Tool which finds regions of lacal similarity between sequences. The
pragram compares nucleotide ar protein sequences to sequence databases and calculates the statistical
significance of matches. BLAST can he used to infer functional and evolutionary relationships hetween
sequences aswell as help identify members of gene families. see description at NCBI

RepeatMasker [Smit 1993 Muclelc Acids Res. 29, 18631872

o Version 3-2-6

o RepeatMasker screens DMNA sequences in FASTA format against a library of repetitive elements and returns a
rmasked guery sequence ready for database searches. RepeatMasker also generates a table annotating the
masked regions.

wu-blast - BLAST 2.0 fram Washingtan University (used by Repeatiasker)

o Version 2.2.6

o See description atWashington University in 5t Louis.

o Today, Rights to BLAST 2.0 OWU-BLAST) have heen acquired by Advanced Biocomputing, LLC. All interested
parties are hereby referred to: Advanced Biocomputing , LLGC

cross-match - Phil Green Group at University of Washington, US (used by Repeathasken

o Version 0.990329
o cross_match is a general purpose utility for camparing any two DRA sequence sets using a handed' version
of swat.
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Botrytis The databank versions used by the pipeline for a given analysis are displayed within the first line of the GFF3
output files. Below, the TriAnnot databank names are written in orange . This name is used to identify TriAnnot
Leptosphaeria pipeline output gff andior embl files.

Microbotryum
Transposable Elements and repeat databanks for annotation and masking
» TREP - TREPnr, TREPpraot, TREFPtatal

o Version 10
o The Trticeas Repeat Sequence Databases from Thomas Wicker et a/. [ Wicker et a1, 2002 Trends in Piant
Srignce 7FO61-362]

Populus » TREP_nr; TREP_prot; TREP_total

Venturia

Arabidopsis

Oryza




Triannot Pipeline

Wheat

Versions
Architecture ' .
=>» Barley, Rice, Maize, Sugarcane, Oak
Usage
Softwares
Databank=s S pECiES “ou are here : Home § Home URGI 7 Species £ ywhest £ Triannot Pipeling £ Defaults
Defaults I Defaults
Links
Sequence Repository o
Presentation in congress Projects e R o iy s e W S P M PR i s SRl i
- Data S N SR T S N T S W R N RN N U S f i
Run Pipeline Tools e il T
B0 whed 1L CHE
Triannot Pipeline ARl o o 21 o m—
BEEZ L sesvewEsTs

Acknowledgments

Help I taanay
! i
Versions rivs

Architecture

]
Usage n%

Softwares

ETE07 OB RefSaq Pl prstean
SRR TN
Databanks R — [ B R
BED0} Ryt dsLady o
Defaults 0 04 Repsasasha - TREFphe ! 4 o
Links I = H
BEE05 O s RS
Presentation in congress o —
L]
Run Pipeline L 4
EEE0S R dstachyer
Acknowledgments — :
Deletion Bins I 07 it onatelies (550 ) ammotition L Ui

Publications
Links

Botrytis
Leptosphaeria
Microbotryum
Venturia

Arabidopsis

Oryza

Populus
Maize
Medicago

Pisum

Default parameters are used to launch an automatic analysis using the Tridnnot pipeline for a full description of all
steps see the pipeling architecture 3. These default parameters can be changed, time by tirme, to improve the quality
of the annotation. These default parameters should be, at the end, defined by the WGESC bioinformatics working
aroup . Default parameters are set, at present, as follow for wheat sequence annotations:

= Panell - Step1 - RepeatMasker

o |nitial sequence masking using RepeatMasker against TREPpIus as external libraries. [cutoff 225; ‘q°
parameter (rush job) about 10% less sensitive, 4 to 10 times faster than default repeat options; masked with
lower-case and Ns|

« Panell —Step? - BLASTx
o |nitial sequence annotation of Transposahle Elements using BLASTx against TREFprot (proteins) [Evalue

10-5]

* Panel Il - Step5 - ab initio Prediction
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You are here : Home f Home URG! f Species MvWheat [ Triannot Pipeline £ Links

Links

Wheat useful links

* [MRAVWhHeat URGI portal
* Guidelines for Annotating Wheat Genomic Sequences: WGESC AnnotationGuidelines Releasell.pdf- 2319 ko

Institutions

o |MRA - Institut National de la Recherche Agronomigue

Research Centre

o UMR INRA-UBP 1095 - Génétigue, Diversité & Ecophysiologie des Céréales — GDEC

Networks

e Triticese Genamics Vision - 2006

IWWGEC - International Wheat Ganome Sequencing Consariuem
1TMI - frternational Triticese Manning fnitiative
ETiGI - Ewropean Trticeas Genormics Initizhive
ATEC - Infetnalions! Trticeae EST Cooperative

LIS Wheat Genaorne Project

s |BSC - infernational Batley Sequencing Consorium

Databases
* GrainGenes
e TREF - Triticeae Repeat Sequence Database @ GrainGenss
» Mheat at MCBI - Mational Center for Biatechnalagy [hfarmation
* GnpSeqouery - the URGHEST wheat database infornations

Pipelines for geanome annotation

s RiceGAAS

s fpdp - Flowetin Plant Gene Picker
= MAKER

s DA subway

o DAWGPANS - sourceforge
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2011 - Leroy P, Guilhot M, Sakai H, Bernard & Choulet F, Pelegrin C, Reboux 5, Flutre T, Amana M, Seidel M, Chyanagi
H, Alawx b, Muma H, Tanaka T, Mayer kK, ltoh T, Quesneville H, Feuillet C.

Trisnnot: a user friendly weh interface for structural and functional automatic annotation of plant genomes.
In: Plant & Animal Genome XX, January 19-19, 2011, San Diego, CA (LS4,

2011 - Leroy P, Guilhot M, Sakai H, Bernard A Choulet F, Pelegrin , Reboux 5, Flutre T, Armano M, Seidel M, Chyanagi
H, Alawx b, Muma H, Tanaka T, Mayer K, ltoh T, Quesneville H, Feuillet C.

Trifnnot: a user friendly web interface for structural and functional automatic annotation of plant genomes.
In: Comparative & Regulatory Genomics in Plants, April 11-12, 2011, Gent, Belgium.

2011 - Leroy B

Mouveau paradigme pour 'analyse des données biologigue.

In: Journées GRISEI 2011, Mai 26, 2011, PRABFIBCF Lyon, France.

2011 - Leroy P, Bernard A, Guilhot M, Theil 2, Alawx M, Reboux 2, Inizean O, Choulet F, Sakai H, Tanaka T, ltoh T,
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Trisdnnot: a high performance pipeline for the automated structural and functional of plant genomes.
In: JOBIM, June 28 — July 1er, 2011, Paris, France, pp 217. Eds E. Barillot, C. Froidevaux & E Rocha.
2011 - Leroy P

Tentative de mise sur Grille de Calcul du pipeline d'annotation automatigue structural et fonctionnel Trignnot dans le
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In: Journée de sensibilisation au calcul intensif en biologie intéorative et écolonies, Septembre 14, 2011, Bordeaus,
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Tridnnot - un pipeline parallélisé (cluster pour Mannotation structurel et fonctionnel des génomes de plantes,
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Fill user profile on first connexion

TriAnnot Pipeline — My Analyses — My profile — About TriAnnot

Welcome to TriAnnot Web Interface

We are pleased to welcome you on the TriAnnot Pipeline web interface. As this is your first visit, we need
you to fill in your TriAnnot user profile. Please double check your email address as it will be used to send
you your analysis results.

Login name: nguilhot
First name:

Last name:

Email address:

Company/Institution:

Country: France M




Editing User Profile

TriAnnot Pipeline — My Analyses —| My profile — Admin — About TriAnnot

Edit TriAnnot user profile

Login name: nguithot

First name: Nicolas

Last name: GUILHOT

Email address: nicolas.guilhot@clermont.inra.fr

Company/Institution: INRA

Country: France v




Submiting an analysis

I TriAnnot Pipeline }— My Analyses — My profile — Admin — About TriAnnot

TRIANNOT PIPELINE ANALYSIS SUBMISSION

Analysis parameters

Analysis title @

Pipeline template @
Wheat IWGSC Annotation -

Enter Query Sequence

Enter FASTA sequence (> 1000 bp and < 3 Mbp)@

or, upload file @

Parcourir.. | Clear

Submit analysis ]




Submiting an analysis

I TriAnnot Pipeline }— My Analyses — My profile — Admin — About TriAnnot

TRIANNOT PIPELINE ANALYSIS SUBMISSION

Analysis parameters
Analysis title @

Pipeline template @
Wheat IWGSC Annotation -

Enter Query Sequence

Enter FASTA sequence (> 1000 bp and < 3 Mbp) @

You can enter a single nucleotide sequence in fasta format or up to 10 sequences in
multifasta format. The length of each sequence must be between 1000 bp and 3
Mbp. Sample input:

>Contig385B22 from BAC T. aestivum BAC library Pool A
IATGCTTCGGGGAACCTGTCGAAATTITT

IATTCCGTTCCAATTGGTTACGATTCAG

IATTCCGAATTCCGGAATTGGCCAATGC

or, upload file @

Parcourir... | Clear




Analysis Template file overview

<?xml version="1.0" encoding="ISO-8859-1"7>
<analysis triannot_version="3.5" description="Wheat_default.xml -
Default Analysis - October 21th, 2011 - Ph Leroy">

<!-— Transposable Annotation and Masking —->

<program id="1" step="1" type="RepeatMasker" sequence="initial">
<parameter name="database">TREP_plus</parameter>

</program>

<program 1id="2" step="1" type="SequenceMasker" sequence="initial">
<dependences>
<dependence i1d="1" type="RepeatMasker"/>
</dependences>
<parameter name="masked_sequence">TE_N_masked.seqg</parameter>
<parameter name="masking mode'">N</parameter>
<parameter name="input_type">XM</parameter>
</program>



Analyses overview
TriAnnot Pipeline My profile — Admin — About TriAnnot

MY TRIANNOT PIPELINE ANALYSES

(Pending (0) ][ Running (0) ][ Finished (4) ][ Failed (2) ]| All (6)

Search: Show 15 - entries
Wl . . Sequence A Pipeline TriAnnot
Status| Submitted | Progress Title Sequence Length Started Finished Template version
x 12-01-12 Just a test on a short seguence AMNF4514 4367 12-01-12 12-01-12 Wheat IWGSC &

10:33 10:35 10:45 Annotation
"* 12-01-03 ctg0464b_000000001_000200000 ctg0D464b_000000001_000200000 200000 12-01-03 12-01-03 Wheat IWGSC 3.5
11:18 11:20 1z2:02 Annotation
= (11-12-31 BACsynth12 Synth12 127860 11-12-31 11-12-31 Wheat IWGSC 3.5
F |
vl!l 12:14 12:15 13:33 Annotation
11-12-20 Scaffolds A20 AZ0 117015 11-12-20 11-12-20 Wheat IWGSC 3.5
vl!l 12:18 12:20 13:09 Annotation
& |11-12-07 Test_3Mb ctg954_3Mb 2999940 11-12-23 11-12-24 Wheat IWGSC 3.5
& - - :
".‘!'. 11:51 18:15 11:39 Annotation
2 Showing 1 to 6 of 6 entries ol

=

ith selected rows: | Download Results | [ Delete |

:_ Analyses is waiting in the queue for a free slot View results with GBrowse

[ean 38

ﬂa Analyses is in progress Download results file
4’ Analyses has been processed successfully

¥ Analyses has failed



Email sent when analysis is done

Dear Philippe Leroy,

Results for the following TriAnnot analysis are available for

download:
16 - "Scaffolds A20" submitted on "2011-12-20 13:18:01"

You can download results files from "My Analyses" section
on TriAnnot pipeline web interface.
http://urgi.versailles.inra.fr/triannot/?results




Download output files

Trisannot Fipeline My Analyses My profile — Admin — About TrANnot

MY TRIAMNOT PIPELINE ANALYSES

(Pendind 0] [Running (03] (Finished (2)](Failed (03]| ANl (2)

Search: Shou | 15 v[ entries

- . Sequence A= Pipeline TridAnnot
[ Sti/-y Submitted 5 | Progress Title Sequence Length Started Finished Template version
E 11-12-20 12:18 Scaffolds Az0 az0 117015 11-12-20 11-12-20 1309 | Wheat IWGSC 3.5
r vl!l L100% 12:20 Annotation
= |11-12-07 11:51 Test_3Mb ctg954_3Mb 2999940 11-12-23 11-12-24 11:39 |Wheat IWGSC 3.5
r “I!l Sl IR T 13:15 Annotation
2 Showing 1 to 2 of 2 entries il

wWith selected rows:  Download Results | Delete

E Analysiz is waiting in the queue for a free slot & Click on this icon to download zipped result files
% Analysis is in progress =

& Analysiz haz bean processed successfully

® Anazlysiz failed

Click on this icon to view results with GBrowse




Sequences

=1 1) TridnnotResulks 00016

.5 EMEL

) GFF
) Ckher Files

L) sequences

Mame = Size | Tvpe
1] initial. seq 116 KB SEQ) File
‘ 1] prokeins, seq KB SEQ File
1] TE _and_Genes_lower _case_masked,seq 116 KE  SEQ File
1] TE_and Genes M _masked.seq 116 KB SEQ) File
1] TE lower case_masked.seq 116 KB SEQ) File
1] TE_M_masked.seq 116 KB SEQ) File




>A20_NIAS_13417_20382_gene_0001_mRNA_0001
MGEYCAPAAAAEAEGERPVAVSVLPLPPVAAAGRYLYGDYDRCSTKQVED
NLHGNISLDPLAREFVDTEEFQRLRDLKQLGLTYLVFPGAVHTRFEHSLG
VYRLAGEAMNNLOKYQOGNELGIDRIDVQTVKLAGLLHDIGHGPFSHLFEH
EFLPRVHPGSTWSHEHMSALLLDSIVDKHAIDIEPDYLKVIKEMIVASSD
VSTAEGVKEKRFLYDIVANGRNGIDVDKFDYIDRDCRACGIGSNFQHWRL
LEGMRVMGDEICYPAKDYLSIHKLFTTRADLHRTVYTHAKVKAVELMLVD
ALVEANEYLGISLHADDPEDFWKLDDTIVKSIETAPNDELKKAKEIIQRI
RRRELYKFCNQYSVPKDKLDHFKNITAQDIVCSQITSKVLLKEEDVAVSN
VKIDLTRGKDNPLESSVVMPGFRMRREVPDNGRAREPPAARVQPGQODREG
VRQEAGAGGGGVGGV*

>A20_AUGUSTUS_8122 11021_gene_0002_mRNA 0001
MTQLOAAPLKTLSFSGRRSAVAAARPRHATATFRCSDAARSYIITLLPGD
GIGPEVVAVAKDVLSAAGAKEGVELRFREMLMGGAALDAVGVPLPDETLA
AAQASDAILLGAIGGYKWDSNEKHLKPETGLLNIRAGLGVFANLRPATVL
POQLVDASTLKKEVAEGVDIMVVRELTGGIYFGQPRGFGTNDMGEEIGENT
EIYSVSEIDRIARVAFEVARKRGGKLCSVDKANVLEASMLWRKRVTAIAS
EFPDVELSHMYVDNASMOLVRNPKQFDTIVTNNIFGDILSDEASMITGSI
GMLPSASVGESGPGLFEPIHGSAPDIAGODKANPLATILSAAMLLKYGLG
AETAAKRIETAVTETLDNGFRTGDIYSPGTTLVGCKRMGEEVLKALESQK
*

>A20_EUGENE_16_854_gene_0001_mRNA_ 0001
MKHAAALLLILAAAAHVLLPWAQCHRLNPEIHDAGGLSRQGFPEGFEVEGT
AASAYQVEGMAEQGGRGPSIWDAFIKIPGTIAGNGTADVAVDEYHRYKED
VDIMKNMGFDAYRFSISWSRIFPDGTGKVNWEGVDYYNRLIDYMLQOGNW
NFYTRQEA*
>A20_EUGENE_50225_50590_gene_0005_mRNA_ 0001
METQAPPASLDLSLALATMPOPLPPPAAAAPPLSLOAAGDAVSSAVAGAG
WKVFEF SCLFYEKKFLKSQALGGHONAHRKDRGAAGWNASLYLPAADRPWPP
TTATSHPEIGDENQLDLSLKL*

proteins.seq



Result files in GFF and EMBL format

=) TridnnotResults_00016 In addition the TriAnnot pipeline provides a file
) EMBL which can be used with the graphical viewer
) GFF GBrowse and the appropriate configuration file.

) Cther Files 16_Selector A20.gff

) sequeEnces
14]1_REPEATMASKER_TREP_plus.embl 14]1_REPEATMASKER_TREF_plus.gff
4] z_BLASTX_TREP_prat.embl 4] 2_BLASTX_TREP_prat.gff
ﬂ 5_ALGUSTUS wheat, embl ﬂ 5_AUGLSTUS wheat, gff
14]6_BLASTM_cdsBdIaL.embl 4] 6_BLASTN_cdsBdIGL.gff
4] 6_BLASTM_cdsOsIRESP.embl 4] 6_BLASTM_cdsOsIRGSP.gFf
ﬂ 6_BLASTM cdsOsMal, embl ﬂ 6_BLASTM cdsCsMSL, gff
14]6_BLASTH_cdsShDOE. embl 4] 6_BLASTN_cdsShDOE. off
4] 6_BLASTM_cdsZmMS0, embl 4] 6_BLASTN_cdsZmMS0.gff
4] 6_BLASTM_HvFL.embl 4] 6_BLASTN_HvFL.gff
ﬂ 6 _BLASTM SIMnuc_wheat,embl ﬂ 6_BLASTH _SIMnuc_wheat,gff
4] 6_BLASTH_TaEST.embl 14 6_BLASTN_TaEST.aff
| j 6_BLASTM_TaFL.embl | j & BLASTM_TaFL.gFf



Rules of GFF & EMBL files naming

http://urgi.versailles.inra.fr/Species/Wheat/Triannot-Pipeline/Usage

e« EMBL folder

o In each folder files are tagged and follows the following rules:

= A number related to the step number

= The type of programs i.e. REPATMASKER; AUGUSTUS; BLASTX; BLASTN;BLASTP; EXONERATE;
EUGENE; GENEMODEL; BESTHIT, TRNASCAN-SE; TRF.

= The databank used (see databanks ). When no databank is used, just the type of program is displayed i.e.

TRF. For ab initio gene prediction programs the matrix used is displayed i.e. AUGUSTUS_ wheat.
= Extension.embl

o Few examples

» Step1 - Transposable Elements annotation & masking
= 1 REPEATMASKER_TREP_plus.embl

n Step2 - BLASTx against TREPprot

= 2 BLASTX_TREP_prot.embl 2 BLASTX TREP_ prot.embl

n Stepd - ab initio gene prediction
» 5 AUGUSTUS_ wheat.embl

n Step6 - BLASTn /Exonerate

» 6 BLASTN_cdsBdJGl.embl
m 6 BLASTN cdsOsIRGSP.embl
n efc.



Protein alighments

=1 1) TridnnotResulks 00016

) EMEL

) GFF
) Ckher Files

) sequUEnCes

;
.
.
.
.
.

10_BESTHIT_BLASTP _nr.align

10 _BESTHIT _BLASTP praotBd1aI, align

10 _BESTHIT_BLASTP protHOR., align

10 _BESTHIT _BLASTP proktOsIRGESP, align
10_BESTHIT_BLASTP_prokPlant. align
10_BESTHIT_BELASTP protZmMS, align

1| Global XM For TE_M_masked. xm



Viewing TriAnnot results with GBrowse

Browser | Select Tracks Snapshots Custom Tracks Preferences
& Search
Download CDS Dumper E| Configure. .. | Go |
Save Snapshot | Load Snapshot
Data S
a3 souree scrollizoom: < < [show5001 kop[~] 7 *7 [ Fiip

TriAnnot Gbrowse

B Overview
A2a_ail
e e L B T L - B o B B I PR L e o B A B AL B B B T S B T B e
20k 30k 40k, Sk, B0k Tk G0k, Qi 100k 110k

Ok, 1ok
*HEEHHGEHESE\!&M&W
i - } i
Region
Details [P
2 kbp | ,
L e S L L T R I L I S S R
6k 7k 8k 9k 10k

+ B E @A HH Structural & Functional Gene Annotations
1T pay e oo ailae oniiens anliaes g gl gl

*BEEBROHHRN Re atMaskﬁ;- TREPplus




Gbrowse selecting tracks

Browser |5elect Tracks| Snapshots Custom Tracks Preferences

<< Back to Browser Show Favorites Only 'ﬁ Clear All Favorites -/
B Tracks

=01 - Gene Models Allon ] Al off

B 02 - Biological Evidences
B A - Transcripts (BLASTN) ] ayon [ Al off




Viewing TriAnnot results with GBrowse

Data Source
Triannot Gbrowse

B Overview
fA2e_o1
Ok, 10k 20k 30k 40k, Sk B0k, Tok. a0k | Bk, 100k 110k

+ B E B O H B Genes Overview [
[ ] HE ¥ i

scrolizoom: <</ <[ show5.001 kop[=] 7 27 [ Flip

£ Region
H Details [ FRPRPN|
| 2 kbp | i

FE— 4 5 4 k 4 " M 4 5 4 5 4 " M " M 4 Il 4 5 4 5 4 " M " 5 Il " n 5 4 5 4 " i " 1 4 " 4 5 4 5 4 " M L

n L " | i
8dk 85k 86k 87k 88k 89k
+ B E B @ H # Structural & Functional Gene Annotations

| e g

*BEEO-HHNM Rep‘egthllasker - TREPplus

* B EE Q- 02a Barley FL-cDNA
* B EEQH B 02a wheat FL-cDNA

« B EBOHBE02a T. aestivum ESTs

*BEEBOQHHOJI2a CDS from genome models




Viewing TriAnnot results with GBrowse

Data Scurce

TriAnnot Gbrowse
B Overview | I
A2e_o1 I I

scrollizoom: << < | Show 5001 kbp[~| 2 22 [ Flip

ok, 10k 20k
* B E B M H H Genes Overview |
| HE ] B lI :
Region
Details [P
2 kbp | ,
Iﬂs‘kl # t t ¢ # #+ t =B;Irk. t # $ ¥ ¢ t + .Eék. # t # $ t + t .aglk= t + t # t t ¢ .gdk. + t # t # $ t 19ik.
* B & @ A H B Structural & Functional Gene Annotations
* B £ @ Q- 04 RepeatMasker - TREPplus k
o v
& Feature type )
*EHE DO HH2a BarIeE FL-cDNA mRMA
| Available annotation |
+*EBEBREHHIZa wheat FL-cDNA HMMScan - domain_containing_protein —= PF00232 11 - Glycosyl hydrolase family 1
[ fe— | | I ] — |- —] | (7.8e-155)
Please, click on the feature to get more informations
* B ERQHR02a T. aestivum ESTs

*BEBOQHBEIZa CDS from genome models




Viewing feature details with GBrowse

nctional Gene Annotations

Br - TRE&

r Global informations ]
DNA Type : mMRMNA
= Start position : 8122
DNA End position : 11021
% Length : 2900
ESTs Strand : -
| ____ Additional informations =~
Function coverage : 90.12
Function target : PO3832 (35..399)
enome Function identity : 81.92
=5 structure target: Cat01_tplb0041124
% known_function - LEU32_ARATH SwissProt_DB 3-isopropylmalate
E Annotation : ?ehydrt}genase 2 chloroplastic OS Arabidopsis thaliana GN IMDH2 PE 2 SV
Parent feature : A20_01_NIAS 8122 11021_gene_0002

Sub features =

Sub structure :

Get complete CDS :

This mRMNA feature contains 11 exon(s) - { 'UTR region(s): 1 - 3'UTR
region(s). 1)
Display / Download

Get BAC segment :

Get protein : Display / Download
e = = Usefulllinks
Zoomin: Zoom on the feature region

Gbrowse details page : Show all details

Display genomic sequence / Download genomic sequence

4

m

—
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4:25 - 5:25 How to use P. Leroy & ScAv
output files N. Guilhot

with your own computer

This is not a tutorial about how V3.5
to annotate a sequence ©

GenomeView (1838)

http://genomeview.org/
Abeel et al. (2011) Nucleic Acids Res. doi: 10.1093/nar/gkr995
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X Artemis (13.2.0)

http://www.sanger.ac.uk/resources/software/artemis/
Carver et al. (2008) Bioinformatics 24, 2672-2676

Apollo (1.11.6)
http://apollo.berkeleybop.org/current/index.html
Lewis et al. (2002) Genome Biology 3, research0082




4] 1_REPEATMASKER_TREP _plus.embl
|i4] 2_BLAST_TREP_prot.embl

4] 5_AUGUSTUS wheat.embl @G
4] 6_BLASTN_cdsBdIaLembl

_ﬂ 6 _BLASTN cdsOsIRGSP.embl

_ﬂ 6 _BLASTH cdsQsMSL, embd

|i4] 6_BLASTH_cdsSEDOE. embl

4] &6_BLASTH_cdsZmMS0, embl

4] 6_BLASTN_HvFL.embl

_ﬂ & BLASTH SIMnuc wheat, embl
4] 6_BLASTN_TaEST.embl

4] 6_BLASTM_TaFL.embl

4] 6_EXONERATE_cdsBAIGLembl
4] 6_EXONERATE_cdsOsIRGSP, embl
|14] 6_EXOMERATE_cdsDsM3L.embl
4] 6_EXOMERATE_cdsSEDOE. embl
4] &_EXOMERATE cdsZrmt50.embl
|i4] 6 _EXONERATE_HvFL.embl

_ﬂ A EROMERATE SIMnuc wheat, embl
|i4]6_EXONERATE_TaEST.embl

4] 6_E#OHERATE_TaFL.embl
|4]7_BLASTY_pratBdIaLembl

|4] 7_BLASTY_pratHOR. embl
i]?_EiLASTbi _probOsIRGSP . embl
_“f)?_E%LASTL"i _prokQsrsU, embl
|4]7_BLASTY_pratSbDOE. embl

4] 7_BLASTZ_protTRI.embl
i]?_BLAST:% _protZmMs0, embd

|4] 7_BLAST_reFSeqPIinProt.embl
_ﬂ 7 _BLASTE SIMprot _wheat,embl
_ﬂ 7_BLASTX uniprob_sprok.embl
|i4] 7_EXOMERATE_protBdIGl. embl
i]?_E?(iDNER#&TE _protHOR . embl

|i4]7_EXONERATE protOsIRESP. embl
|4]7_ExONERATE_protostsU.embl

|14] 7_EXOMERATE_protShDOE. embl
ﬂ?_E.‘&‘DNEF!,QTE_pmtTFlI.embl
ﬂ?_E?—iDI"JERATE _prokfmMs0, embl

ﬂ 7 EXONERATE refSeqPinProt,embl
ﬂ 7 EXONERATE SIMprot wheat, embl
_ﬂ 7_EXOMNERATE uniprot_sprot.embl
|14] 8_EUGENE. embl —

4] 9_GENEMODEL embl G

|i4] 10_BESTHIT_BLASTP_nr.embl

|i4] 10_BESTHIT_BLASTP_protatTAIR.embl
|i4] 10_BESTHIT_BLASTP_pratBdIsl.embl
4] 10_BESTHIT_BLASTP_protHOR.embl

ﬂ 12_BL&STM_genodtTAIR, embl
4] 12_BLASTH_genaBdlial.embl
ﬂ 12_BLASTM_genoDsIRGSP. embl
4] 12_BLASTN_genasMsU. embl
4] 12_BLASTH_genaShDOE embl
4] 12_BLASTM_genaZmMS0.embl
ﬂ 12_BL&STM_refseq_chloro,embl
4] 12_BLASTH_refSeq_mita.embl
4] 13_BLAST_protatTAIR.embl
4] 13_BLASTY_protBdIial.embl

ﬂ 13_BLASTY _protQsIRESP. embl
ﬂ 13_BLASTE_protOstal, embl
4] 13_BLAST_pratSbDOE . embl
ﬂ 13_BLASTE _protZmMao, embl

4] 10_BESTHIT_BLASTP_protOsIRGSP.embl  |[4] 14_TRNASCAN-SE.embl

|i4] 10_BESTHIT_BLASTP_pratCstsL,embl
ﬂ 10_BESTHIT_BLASTP_pratPlant.embl
4] 10_BESTHIT_BLASTP_protSacC. embl
|i4] 10_BESTHIT_BLASTP_protShDOE.embl
_*\] 10 _BESTHIT_BLASTP_protTRI.embl
|i4] 10_BESTHIT_BLASTP_protZmMsC,embl
|14] 10_EXONERATE_rr.2mbl

4] 10_E%OMERATE protatTAIR., embl

4] 10_EXOMERATE _pratBdIal. embl

ﬂ 10_EXONERATE protHOR,embl

j 10 EXOMERATE protQsIRGSF. embl
|i4] 10_EXOMERATE_protosMsU, embl

ﬂ 10 EXOMERATE protPlant,embl

|i4] 10_EXOMERATE _protSac, embl

|i4] 10_EXOMERATE _protShDOE.embl

|i4] 10_EXOMERATE _protTRIembl

j 10 EAOMERATE protZmfisC, embl

4] 11 _INTERPROSCAN, embl €

4] 15_TRF.embl

Gene Annotation



GenomeView (1838)

http://genomeview.org/
Abeel et al. (2011) Nucleic Acids Res. doi: 10.1093/nar/gkr995




4] 1_REPEATMASKER_TREP_plus.embl
|i4] 2_BLAST_TREP_prot.embl

4] 5_AUGLUSTUS _wheat embl

4] 6_BLASTM_cdsBdIGLembl

|14] 6_BLASTH_cdsOsIRGSP, embl
|14] 6_BLASTM_cdsOsMSUL embl

4] 6_BLASTM_cdsSEDOE. embl

|14] 6_BLASTH_cdsZmMS0, embl

|14] 6_BLASTM_HvFL.embl

4] 6_BLASTM_SIMnuc_wheat, embl
|i4] 6_BLASTH_TaEST.embl

4] 6_BLASTM_TaFL.embl

4] 6_EXOMERATE _cdsBAIGL.embl
|14] 6_ERCOMERATE_cdsOsIRiESP. embl
|14] 6_EXCMERATE_cdsOsMSU. embl
4] 6_EXOMERATE_cdsShOOE. embl
4] 6_EXOMERATE_cdsZmMS0. embl
|14] 6_EXOMERATE_HvFL.embl

ﬂ A_EXOMERATE _SIMnuc_wheat, embl
4] 6_EXOMERATE_TaEST.embl

4] 6_EXOMERATE_TaFL.embl

4] 7_BLASTY_pratBdIGLembl

4] 7_BLASTY_pratHOR. embl
j.‘-"_EIL.ﬁ.ST.‘-i _proksIRGSP . embl
|14] 7_BLASTY_pratGsMSUL embl

4] 7_BLASTY_pratSbDOE. embl

4] 7_BLASTY_pratTRI.embl

4] 7_BLASTY_pratZmMs0, embl
|14] 7_BLASTY_reFSeqPinProt.embl
4] 7_BLAST_SIMprat_wheat.embl
ﬂ 7_BLASTY_uniprok_sprok.embl
4] 7_EXOMERATE _protBdIal. embl
|14] 7_EXOMERATE_protHOR. embl

|14] 7_EXOMERATE_protOsIRGSP. embl
ﬂ.‘-"_E:-iDNER.ﬁ.TE _prokdsiMSl, embl
4] 7_EXOMERATE _protShDOE. embl
|14] 7_EXOMERATE_protTRIembl
ﬂT-"_E:{DNERF'.TEJ::rDI:EmMSD.eml:ul
ﬂ 7_EROMNERATE refSeqPIinProk.embl
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Ctg954 (3 Mb)
Gene 2: 39717..43017

 File / Load data... / local file/9 _GENEMODEL.embl
« Z0oOom and move
 Features (list Name)
» Exon/CDS/Gene Structure (hidden)
* Clic on exon / CDS =» shadow bands
« CTRL E on exon (window on the right)
* Class of the Structural annotation
 see Structure_target



Structural Annotation

Use a color code system to assess the confidence of the structural annotation

Similarity
< Cat0 | | | | Manually curated transcripts
5 |Cat1| EEE N NN \whcat FL-cDNAS
%) A
= [ Cat2 | | | | Poaceae FL-cDNAs
/p)
Cat3 | | | | CDS-genes derived from reference

genomes annotation

ab initio & Similarity

Cat 4 ‘i_ EuGene Combiner :
augustus + wheat-ESTs +
SIMnuc + SIMprot

ab initio

Cat5 | L augustus
ab initio gene prediction only




Ctg954 (3 Mb)
Gene 2: 39717..43017

 File / Load data... / local file/9 _GENEMODEL.embl
« ZoOom and move
 Features (list Name)
» Exon/CDS/Gene Structure (hidden)
* Clic on exon / CDS =» shadow bands
« CTRL E on exon (window)
* Class of the Structural annotation
 see Structure_target
 Class of the Functional annotation
 see Function_target



Functional Annotation

http://urgi.versailles.inra.fr/Species/Wheat/Triannot-Pipeline/Architecture

¢ Panel ll - Step9 - Functional Annotation

o Putative function for the gene models are assigned via a combination of similarity search (BLASTP) against
several protein databanks and against the Pfam (Sammut et al., 2008 Brief Bioinform. 9, 210-219; Finn et al.,
2010 Nucleic Acids Res. 38, D211-222) protein domain collection with HMMER 3.0 (http://hmmer.janelia.org
[software). TriAnnot follows a nomenclature based on the guideline established in 2006 by the IWGSC
annotation working group ( http://www.wheatgenome.org/tools.php ):

m “known-function”. when >80% identity over >80% of the protein length is found with a known protein in
UniProtKB/Swiss-Prot. This category reflects the highest quality for functional annotation.

m “putative-function™ when >45% similarity over >50% of the protein length is found with a known protein in
UniProtKB/Swiss-Prot and UniProtKB/TrEMBL.

m “domain-containing-protein”. when there is no significant BLASTP hit with a known or putative function in
the previous steps, but one or more Pfam domains (Sammut et al., 2008; Finn et al., 2010) are identified.

m “expressed-sequence”;. based on TBLASTN against plant EST databanks with >45% identity and >50%
coverage.

m “conserved-unknown-function”. when no expressed sequence is found, and when >45% similarity over
>50% of the protein length is found only with an unknown function (i.e. a protein annotated as “putative” or
“hypothetical”) in UniProtKB/Swiss-Prot and UniProtKB/TrEMBL.

m “hypothetical-protein™ when no similarity is found, either in UniProtKB/Swiss-Prot or UniProtKB/TrEMBL, or
Pfam domain or ESTs.



Ctg954 (3 Mb)
Gene 2: 39717..43017

 File / Load data... / local file/9 _GENEMODEL.embl
« Zoom and move
» Features (list Name)
* Exon/CDS/Gene Structure (hidden)
* Clic on exon / CDS =» shadow bands
« CTRL E on exon (window)
» Class of the Structural annotation
 see Structure_target
» Class of the Functional annotation
 see Function_target
« ZooOm
» Meth — stop codon
* Intron / Exon junctions (Do/Ac)
* Blue box on top — expand / move



Shcnomeyiziy

|

Ctg954 (3 Mb)

- Rename the Label: fructose-bisphosphate aldolase 3 Gene 2:39717..43017

- See CDS Name on the right
» See Query: Google, NCBI, Ensembl, Plaza
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* FL-cDNA Ctg954 (3 Mb)
* Wheat / Barley BLASTN Gene 2:39717..43017
* delete wheat FL features 6 _EXONERATE

* hidden Barley
 case of BLASTn (7a) then delete
* TEs
« extension of 5" exon/mRNA/gene start (copy/paste FL 5’ position)
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» Wheat E$Ts | | | Ctg954 (3 Mb)
« confirm the 5" end and intron junctions BLASTN Gene 2: 39717..43017

6_EXONERATE
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Ctg954 (3 Mb)

* Wheat ESTs Gene 2: 39717..43017
« confirm the 5’ end and intron junctions

» CDS other species BLASTN
 keep the best one for biological evidences 6 EXONERATE

* move track list
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- exonerate-BLASTX other species
« hidden CDS BLASTX

- hidden RefSeq 7_EXONERATE

* keep the best biological evidences
» SwissProt
« CTRL E => functional annotation - Q9ZU52
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BLASTX
7_EXONERATE

* Hidden BLASTX BLASTP
* Best hits 10 EXONERATE



Protein alighments

=1 1) TridnnotResulks 00016

.5 EMEL

) GFF
) Ckher Files

L) sequences

Mame =~ Size | Type
1]10_BESTHIT_BLASTP_rir.align SKE  ALIGN File
1]10_BESTHIT BLASTP protBdlal.align SKE  ALIGN File
1] 10 _BESTHIT _BLASTP_protHOR., align 2 KB ALIGM File
) 10 _BESTHIT_BLASTP_prokOsIRGESP, align 2 KB ALIGH File
1]10_BESTHIT_BLASTP_protPlant. align ZKE  ALIGN File
#]10_BESTHIT_BLASTP protZmMsc. align 1 KE  ALIGH File
4| Global XM For TE_M_masked. xm 8 KB Winamp media f



>ctg954 3Mb_NIAS_39717_43017_gene_002_mRNA_0001

Bradi2g01350.1 Coverage: 100.00% Identity: 93.57%

=10l x|

File Edt ‘iew IngErt Format Help

FotgPi4 b NIAZ Ze42016 26493590 gene 0001 mRNA OODON lel|BradiZgO0l1550.1 | Covirage: S81.59% | Identity: 59 4F% | Positive: 95.77% =
Query: ITFARPENALEPAEELIHVGOROAATLQATHDLIT SERYREWORP IR ITMME Y VELC VD LRREGRFARDGLI O IVCOOVNVEILEEVIEHFMOLSNE BARNQAQALEDALDVEDLEADEER
Align: +TFARPENALEPAEELIHVGEOROQAALCATLHDLIT3ERYRAWCKEPLET MEYVELCVDLREGRFARDGLI ORI VCOOVNVIELEEVIFHFMOL ANEM.EEA++O++ALE+ALDVEDLEADER
Shjct: BTFARPENALERPAEELIHVGOROAATLCATHDLIT EERYREWOREP LERINIFEYVELCVDLREGRFARDGLT @R TV COOVNY SIS LEEVIEHFMOQL S EEARSQRFALEEALDVEDLEADER

>ctg§54_31-113_]:!1]13_39?17_43017_gene_0002_mR.H]1_0001 | 1cl |[Bradi2g01350.1 | Coverage: 100.00% | Identity: 23.57% | Positive: 9h.63%

Query: MAMVTARLISPAAARTLAPIAGIARPASEVR----VRASGGEIYADELVITARTVASPCRGILATIDES SATCGERLASIGLDNTEVNROAYROLLLTTAGLGEY TEGATLFEETLY Q3TTDRTFV
Align: MAMVTAKLIZPALYT L + & B++ R VRA+ GEYADELVATAFR+VASPCRGILATDES+HATCGERLASTGLDNTEVNROAYROLLLTTAGLEEY ITSGATLFEETLY OSTTDEETEV
Sbjct: MAMVTAERL S S PAASWL- - TeCRTHREAP TREAT L VRAA AGEYADELVEITAR S VARPGRGILATDESNATCGRRLASTGLDNTEVNROAY ROLLL TTAGLGEY T 3GATLFEETLY QATTDEETEV

FotgB54 3Mb NTAY 2460244 2463150 genes 0004 mRMNA 0001 | lel|BradiZg01540.1 | Coverage: 95.26% | Identity: 77.48% | Positive: B87.40%

Cuery: MDARRFLOMVEDEERRLLEREEAPLEWOORLEAATKATEERERELE AREHRRR Y S8 3E3DEESESD 3D REHREREDRERHERHGHAD 3D ARRREHRSERRASGASDESDIDEYDGEIEEERR
Align: MDAREFLOMVE+EEERLL+KEEAPLEWQOKLEAATIKATE KERKLKS+EHRRE S33ESDS+SESD DREHREREDR+RH++HGHES+2D ARR K RIKRRIS S+DESDSDEY JE ERR
ghjct: MDARRFLOMVEERKRRLLDEKEAPLEWOQKLEAATKATEAKERKLKSREHRRRGDESSESDSDSESDEDREHRRRKDRRRHRKHGHSESDDARRHRRESKRRS S0 STDESD SDEYGEGHEVERR.__

=etg?54 3Mb NIA® 1538098 1540961 gene 0005 mRNA 0001 | lel|BradilgéB8880.Z | Coverage: 100.00% | Identity: 9Z.9Z% | Positive: 97.33%
Query: MATIERVVTREEWEGELRDVEIRKEDMNRELVMNFLVIEGFVDAADRFRVESGTOPEIDLATITDRMEVERAVOEGNVOEATERINDLNPTILDTNFEIYFHLOQOOQRLIELIRVGEIHEALEFAQ
Align: MaA+3KEVVTR+EWE KLRDVEIRKEDMMRLVMNFLVTEGFVDAAD+FRAESGTOP+IDLATITDEMEVERAVOSGNVOEATE+INDLNPTILDTNE++YFHLQOOELIELIRVGEI+EALEFAQ
ghjct: MAZSKEVVTRDEWERELRDVEIRKEDMNELVMNFLVTEGFVDAADKFRIESGTOPDIDLATITDRMEVERAVOIGNVOEATERINDLNETILDTHEQLYFHLOQOOQKLIELIRVGRINEALEFAQ

FotgS54_3Mb NIAZ 1207699 1212541 gene 0007 _mRNA 0001 | lel|Bradid4gl3280.1 | Coverage: 74.459% | Identity: 72.48% | Positive: 79.91%

Query: MDAEQEIRWAAAOQGIGIG--EDLVPAALRHLEFLAAVDRRRWLYDFLLHRATRRYFACWLEPLLAKHTEATVADDEPLVVEPLDCEWIWHCHRLNPTREY IRDCERLY GRILDCENVRE3TQAKSE
Align: MDAEQE+RWAAAQSIG+S E+LVPAALR LEFLAAVDRRRWLY+SPLLHRATREYKACWLPLLAKHTEA ¥V D PL+VPLDCEWIWHCHRLNE +YIKDCERLYGRILD K W S8I0 KSE
Shjct: MDAEQEARWAAAQGIGVSVGEELVEAALROLEFLAAVDRREWLYESPLLHRATRRYFACWLELLAKHTEAAYVVDG-PLIVELDCEWIWHCHRLNPACY IKRDCERLYGRILDNEY VE S STOVESE

Fotg®54 3Mb NIAS 2839551 2843427 gene 0014 mRNA 0001 | lel|BradiZg01370.1 | Coverage: 99.70% | Identity: B87.21% | Positive: 90.41%

Cuery: MASIRWEFPEDEFEMFETRMLGTEVINEEPEPALAAAGSEGEPPEEMASDDDRIVAADAWIIRADY A TLDDEQRY ADTARYLLASCE S 3AS A AA AL AP BACHISLIAHHAZDF 3FDEDVEDYVEEM
Align: MAGTIRWPPEDEPEMFETRMLG+ Az & G PEEMAIDDDRAVAADIWITEIDYEATLDDEORYADTARVILLAA  3++3+3++ A 3A 3 3 AIDFIFDEDVEDYVEERM
ghjot: MAGIRWEPEDPEMFETRMLGE---—-—- EVHAGAGAGAR GEMASDD DRV AAD WS IR DY 3T LD D EQR Y AD TAEY L LA C S ASR A IV VAP 30ASELSAHH- - 330FSFDEDVEPDYVEPM

=otg?54 3Mb NIAZ 259875 Z61449 gene 00164 mRNMNa 0001 | lel|BradiZgz3l70.1 | Coverage: 98.30% | Identity: 7Z.96% | Positive: 8Z.40%
Query: MAGGGEDEEVTLLGHWGSAYVIRVRLALHLEGVRYEYVEEDLENESDLLLRCHNPVHRAVEPYLIHNGRPVCESQITLOYIDOQAFGFPTLLFADPHERAVARFWAAYADDVLGAPWERAYRARTER
Align: MA®SE DE V LLSHWSS +WTRV+LA HLEGY YEY EEDL NES+LLLE NEVHHAVEVLIHNGRP+CESQ+ILOYID+ F LLPADPHERAVARFWALY D+ +ZAPWERAYRART E
Shyct: MAG-G-UADE—UKLLG-HII'JGSPFUTRUKLAFHLKGUSYEYAEEDLHNKSELLLRSNPUHKAUE'ULIHNGRPICESQVILQYIDETFDGNLLLPADPHERAUARFWAAYIDNEMGAPWEKAYRARTAEv
_’D!

d |




Ctg954 (3 Mb)
Gene 2: 39717..43017

* How to get the protein
* BLAST @ NCBI
* select all
« Alignments @ NCBI
* select 11 bests
* Re-alignment @ NCBI
* Tree @ NCBI
* sequence label
» show sub tree on monocots | 4 leaves



BLAST @ NCBI

- ®
,.-J_) BLAST

Home  Recent Results Saved Strategies  Help

» NCBI/ BLAST/ blastp suite Standard Protein BLAST

blastn blastp_| blastx | tblastn | tblastx |

BLASTP programs search protein databases using a protein query. more...

Enter Query Sequence

Enter accession humber(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

>E¥guery
MAMYTAKLSS PAAARLAPSAGS ARRASRVRVRASGGEYADELVSTARTVAS PGRGILATDESSATC From

CERLASTGLDNTEVNROAYROLL LT TAGLEEY T SGAT LFEET LY QS TTDGRTEVDVLEDONTIMEPGT
EVDEGLWPLPGENNE SWCOGLDGLASRCARY YROGARF ARWRT VW ST PCGPTALAVREEAANGLARY
AATAODNGTYEIWEPEI LLDGDHGTERT LEVAER VIS EVEEY LAENNYVILEFEGTI LLEEPSMWVT PGAEH;I To

Y

Or, upload file Parcourir... | &

Job Title

Enter a descriptive title for your BLAST search &

[ Align two or more sequences &

Choose Search Set

Database INon-redundant protein sequences (nr) j Q

(AT L T

50 best-hits Evalue = 1e-5



BLAST result @ NCBI

Query ID [cl| 16982 Database Name nr
Description GWguery Description &l non-redundant GenBank CODS
Molecule type amino acid translations+POB+5SwissProt+PIR+PRF excluding
Query Length 385 environmental samples from WGES projects

Program BLASTP 2.2.264 B Citation

Other reports: B Search Surmmary [Taxonormy reports] [Distance tree of results] [Multinle alignment]

= Graphic Summary

(=Show Conserved Dormains

Putative conserved domains have been detected, click on the image below for detailed results.

1 S0 1qn 1510 200 2510 00 350 385
1 1 1
Query seq. [ e ———————
active site U b b b b b 'k
catalytic residus
intersubunit interface Jj bk bk bk AV Ve
Specific hits FBP_aldolase_1I_a
Superfanilies TIM_phosphate_binding superfamily

Distribution of 50 Blast Hits on the Query Sequence &

|Mnuse-werm show defline and scores, click to show alignments |

Color key for alighment scores

<40 40-50 20-200 >=200

auen | I | | | |
1 70 140 210 280 350




Multiple alignments @ NCBI

v Alignments [T Select Al (Re-align Mouse over the sequence identifer for sequence title
W 16952 1 Mi-—————- MV-T---AKL33P--AL-ARLA--P--3AG3L-FRAS-———- FWR--—-VEAZGGAYADELVATAKTVASPE
I CEH3Z2613 1 Mi-—————- My-T---AFLSSP--A4-ARLA--P--SAGSL-FRAN-———— FWER-—-—-VREASGGAYADE LVATAKTVALE
3 BAJ95452 1 Mi-—————- MV-T---AFL33P--AT-ARLG--PVRIAQPA-FRAS - ---- LWR--—-VEAZGGAYADELVATAKTVASP
¥ XP 003567597 1 Mi-—————- MV-T---AKLZ3P--A4-3TLT--G----GRT-HR3A----- PTRFATLVEALAGEVADELWATAKZVASPE
¥ XP 002455301 1 Mi-—————- Ma-T---AKL35P--AT-3LLA--G----GRT-FR34A---—- PARFATVIRALAGRYADELVATAKIVASPE
= NP 001041857 1 Ma-———-——- HML-T---ARLT3PPALAT-TULP--G----G-G-FR34---—- PPRREATVIRALAVEVADELVATAKIVASE
7 NP 001152410 1 Mi-————- Ma-T---AKLN3P--AT-5LVA--G----GLT-FR34A----- PARCTIVIRALAGEYSDELISTAKSVASE
= ACGAVEES 1 Ma-———-——- Ma-T---AKLN3P--AT-53LVA-—-G----GRT-FR34---—- PARCTIVIRALAGEYSDELISTAKSVASE
I_XP 002526308 1 Mi——————- CASF-—-AFLNAL--A5-TUIG--005-FGIR-PGSASARFATRRVALP IRA- - SAYEDELVOTAKTVALE
r NP 0012424172 1 Mi-—————- Ma-5---AKLNTL--535-0WLA--HN5-FSPR-FR35---—- SEREVSLPIRA--553YQHELV]TAKSTASP
I_XP 002282753 1 Mi-————- IVTF---AFFNAS--353-0MIG--Q05-Fa0R-0G35-ARFPAREVAVE TRA- -GV REELVOTAKTVASE
r XP 002511450 1 Mi-—————- CASF-—--VELNAL--35-3WTG-- KRS FCFRIPGIS-—--—- TREVIFSIRL--353Y¥TDELV]TAKLTASP
r AFHOAG57T 1 Mi-————- C38L---VELNAS--353-0WIG--005-FOR-PG35-CRFAS PRV IV -VRA- - G3TADELVETAK I TASE
r XP 0025159058 1 Mi-—————- CANL---VELNAL--35-3WMIG--QERPFGORIOGE 5 - --—- TERVAFSIRA--HSVTDELVOTARKTIASPE
r AFRK94599 1 Mi-—————- CANL---VELNAL--35-3WMIG--QERPFGORIOGE 5 - --—- TERVAFSIRA--HSVTDELVOTARKTIASPE
r EEEL3770 1l MaMILTa--ELT-3PPAATTHNLPGGGR--RSAPPERATVIRL A AYSYADE LYITAKSVAST
r ARKZ4568 1 Ma-———-——- BAS-V-—-TFAGYRLGSS-QUTG—-03LTONID - 5HEQ---—- PEANRYSHMPIFAGEYAEELVOTAKTVASE
r ARKZ4256 1 Ma-———-——- BAS-V-—-LEAGYRLGSS-QUTG—-03LTONID - SHEQ---—- PEANRYSHMPIFAGEYAEELVOTAKTVASE
I_I'IP 175224 1 Ma-———-——- FASF---VEPNTL--55-PUIG-—-0R5-FAHT-534535---3PPPRVEFAIRA - -GAYSDELVETAKSTASE
r P 0025876733 1 Mi——————- SASF---VEPNTL--535-PNIG--(RS-FAHT-545------ PPEVATATIRA--GAYADELVETAKSVASPE
r AREZL226 1 Mi——————- AG-V---LELGYRLGS5-0WUTG--05LTONID - 5HE]----- PEAORVAMPIRAGAYAEELVOTAKTVASE
r XP 003536658 1 Mi-—————- Mad s ---ARLNTL--3330WLA--HS-FEPR-RG35---—- SPRVILPIRA--33YQHELV]TAKITASP
r XP 003540103 1 Mi-—————- M- ---AFKLNTL--33-0WLA--HN3-FEPR-RG35---—- SPRVILPIRA--33YQHELV]TAKITASP
r ADDSZ2195 1 Ma3h--3LLETSP-VLDESEFV--KG-QALLLEOPAV--4VVRCQP---—- VAP GVIVELA--5-YADELVETAKTIASP
r AMMAETSD 1 Ma3h--3LLESSP-VLDRIEFV--KG-05L--ROP3A--3TTRCHP----~ ASSSALTILA--GRYADELVETTARTVASPE
r AFRZ6551 1 MaSa--5FLESSP-VLDESEWI - -FG-0TL--ROPEV--3VVECQP----- VAP ALLVEA--55VADELVETARKTIASPE
r XP 002505482 1 MASGA--3FLESSP-VILDESEFV--FG-0TL--RLP3A--3IVRCRE----- TAPZALTVREA--GEVAEELVETAKTIASPE
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Re-aligh @ NCBI

v Alignments ¥ Select &l CRe-align Maouse over the sequence identifer for sequence title
= 16952 1 HAMYTARL AP —— A AN L AR - -5 A ARRASRYR - — - - VHARGOETADE LVETANTVASPLRGILATDESZATCGRRLAE 72
= CEHSZ6135 1 MAMYTAKL 35D --A0ARLAR - -3 AGE ARRASRVR - - - - VEASGLCATADELVATAKTVASPGRGILATDESZATCGERLAS 72
3 BaJogds2 1 MAMYTAKL 35D --ATAR LGP VREIAQPARRAS L VR - - - -VEASGCATADELVATAKTVASPGRGILATDESZATCGERLAS 74 .
v P 003567597 1 MAMVTARL B3P —— A 85 L-—--TGORTHRSAPTREATLVEARAGSVADE LVETAKSVASPGRGILATDESNATOGERLAE 74 BrachyPOd'um
¥ xP 002455301 1 MAMATAKL 33D --AT3LL-—--AGGRTRR3APARFATVIRALAGEYSDELVITAKSVASPGRGILATDESNATCGERLES 74
¥ NP 001041557 1 MAMLTAKL TSP PAATTIL-—--PGG-GRRIAPPREATVIRALMAVATADE L VI TAK S VASPGRGILATDESNATC GERLAS 75
¥ NP 001152410 1 MAMATAKLNSP —-AT3 LV -—--AGGLTRRIAPARCTITVIRARAGEYSDELT 3 TAK S VASPGRGILATDESNATCGERLES 74
¥ ACGATEEYD 1 MAMATAKLNSP —-AT3 LV -—--AGGRTRR3APARCTTVIRARAGEYSDELT 3 TAKSVASPGRGILATDESNATCGERLES 74
[¥ 16952 73 IGLDNTEVNRQAYTRQLLLTTAGLGEY IS GAI LFEETLYQATID GETFVDVLED QN IMP GIKVDEGLVPLPGRNNESWCOS 152
v CEHSZ6135 73 IGLDNTEVNRQAYTRQLLLTTAGLGEY IS GAI LFEETLYQATID GETFVDVLED QN IMP GIKVDEGLVPLPGRNNESWCOS 152
v BaJogds2 75 IGLDNTEVNREQATRQLLLTTAGLGEY ISGATIRFEETLY QR TTID GETFYDVLFED QN INP GIKVDEGCLVPLEP GENNESWCQG 154
3 P 003567597 75 IGLDHNTEVNRQAYTRQLLLTTAGLGEY ISGAILFEETLY QR TTID GETFYD CLED QN INP GIKVDEGLVPLEP GENNESWCQGE 154
v P 002455301 75 IGLDNTEFNEQATRQLLLTTAGLGEY ISGAILFEETLY QS TTD GREFYD CLEEQNINP GIEVDEGLVPLP GENNESWCQG 154
v NP 001041557 76 IGLDNTEVNRQATROLLLTTAGLGEYISGAI LFEETLYQATID GFEFVD CLED QN IMP GIKVDEGLVPLPGENNESWCOSG 155
v NP 001152410 75 IGLDNTEVNREQATROLLLTTAGLGEYISGATILFEETLYOSTTD GREFYDCLED ONINP GIEVDEGLVPLP GSNNESWCQG 154
v ACGATGEY 75 IGLDNTEVNREQATROLLLTTAGLGEYISGATILFEETLYOATTD GEKFYD CLED ONIMP GIEVDEGLVPLP GSNNESWCOG 154
v 16952 153 LDGLASRCAEYYEQGARFAKNRTVVSIPCGP TALAVEE AATGLARYALTAQDNGLVPIVEFPEILLDGDHGIERTLEVAEE 2352
v CEH3Z613 153 LDGLASRCAEYYEQGARFAKNRTVVSIPCGP TALAVEE AATGLARYALTAQDNGLVPIVEFPEILLDGDHGIERTLEVAEE 2352
v BaJo9g432 155 LDGLASRCAEYYEQGARFAKNRTVVSIPCGPTALAVEE AATGLARYALTAQDNGLVPIVEPEILLDGDHGIERTLEVAEE 254
v P 003567597 155 LDGLAARCAEYYE(QGARFARKNRTVWAIPCGPTALAVEE AATGLARYALATAQDNGLVPIVEPEILLDGDHGIERTLEVAEE 254
v XP 002455301 155 LDGLASRCAEYYE(QGARFAKNETYVWAIPCGPRSALAVEEAATGLARYALTAQDNGLVPIVEPEILLDGDHGIETTLEVAEE 234
W up oolo41857 156 LDGLASRCAE T VEQGAR FARWMRTVY S IPCGP S ALAVFEAANGLARYAATAQDNGLVPIVEPEILLDGDHATERTLEVAEE, 235

M np oo115z410 155 LDGLARRCAEYVEOGARFAKNETVYSIPCGP SALAVEEALGLARYAATANDNGLYPIVEPETLLDGDHGIEGALEVAEE 234
M acca7sss 155  LDGLASRCAEYVTENGARFARWRETVVIIPCGPIALAVEEALANGLARYAATANDNGLYPIVEFEILLDGDHGIEGALEVAEE 234

*otgf54d 3Mb HIAS 39717 43017 gene 0002 mPHA 0001 | lcl |Bradi2g0l350.1 | Coverage: 100.00% | Identity: 23.57% | Positive: D95.63%
Query: MAMVTARLIZPAMALPRLAPIAGIARPABIRVR----VRAZGCEYADELYVETARTVASPERGILAIDESFSATCCGRRLASIGLDNTEVHNROAYROLLLTTAGLGEYISGAILFEETLYQITTDG
Align: MAMVTAELSZFAA+ L + & L VEA+* SEVADELVETAR+VASPERGILAIDES+ATCGRRLASIGLDNTEVNR2AYROLLLTTAGLGEY ISGAILFEETLYQSTTDG
gbijot: MAMVTARLSSPAASWL--TGGRTHRSAPTRRATLVRAAAGEYADELVESTAR SVASPERGILAIDE SNATCGERLASIGLDNTEVHRQAYROLLLTTAGLGEYISGAILFEETLYQSTTDG



Tree @ NCBI

eudicots | 3 leaves

< monocots | 5 leaves

Brachypodium distachyon

JrefiP_003567597.1

Hordeum vulgare
dbj| BAJIE432.1

d 16952 4

emb|CBEH32613.1
Same gene annotated by F. Choulet
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Ctg954 (3 Mb)
Gene 7: 1207699..1212541

 Create features from selection (Maj mouse)
* delete

 Create features from coordinates ( Ta-FL)

* Merge CDS (CTRL-MAJ)

 Remove selected feature (or del — the all transcript)
 Remove selected location (for one exon)

 Clone selected feature (no for exon/gene/mRNA)

* Split features between two selected locations (on CDS only)
* merge again
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« 12 BLASTN - Plastid
 Extension blue bar / right arrow
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* Check
* FL-cDNA
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Transposable Elements “code”

Wicker et al. (2007)

A unified classification
system for eukaryotic
transposable elements.

Nature Reviews Genetics
8:973-982
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« Save Session Ctg954 (3 Mb)
« Search / Sequence search (aa)

« Export image

 Configuration

e Save annotation
* Keep: Gene/mRNA/Exon/CDS/

=>» No sequence
=» the organization is different as a standard embl file
=>» see embl file
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7_EXONERATE_protHOR = EXO_X_protHOR
7_EXONERATE_protOsIRGSP = EXO_X_protOsIRGSP
7_EXONERATE_protOsMSU = EXO_X_protOsMSU
7_EXONERATE_protSbDOE = EXO_X_protSbDOE
7_EXONERATE_protTRI = EXO_X_protTRI
7_EXONERATE_protZmMSO = EXO_X_protZmMSO
7_EXONERATE_refSegPInProt = EXO_X_refSeqPIn
7_EXONERATE_uniprot_sprot = EXO_X_uniprot_s

8_EUGENE = EUGENE

9 GENEMODEL =» gene/mRNA/exon/CDS

| In summary for GenomeView you need the correspondence
between the embl file name and the feature key.

10_EXONERATE_nr=> EXO P_nr
10_EXONERATE_protAtTAIR = EXO_P_protAtTAlI
10_EXONERATE_protBdJGIU = EXO_P_protBdJGI
10_EXONERATE_protHOR = EXO_P_protHOR
10_EXONERATE_protOsIRGSP = EXO_P_protOsIRG
10_EXONERATE_protOsMSU = EXO_P_protOsMSU
10_EXONERATE_protPlant & EXO_P_protPlant
10_EXONERATE_protSAC = EXO_P_protSAC
10_EXONERATE_protSbDOE = EXO_P_protSbDOE
10_EXONERATE_protTRI = EXO_P_protTRI
10_EXONERATE_protZmMSO=> EXO_P_protZmMSO

11_INTERPROSCAN =» misc_feature !1!!

12_BLASTN_genoAtTAIR = BLASTN_genoAtTA
12 BLASTN_genoBdJGI = BLASTN_genoBdJG
12_BLASTN_genoOsIRGSP = BLASTN_genoOsIR
12_BLASTN_genoOsMSU = BLASTN_genoOsMS
12_BLASTN_genoSbDOE = BLASTN_genoSbDO
12_BLASTN_genoZmMSO = BLASTN_genoZmMS
12 _BLASTN_ refSeq _chloro =& BLASTN_refSeq_c
12 BLASTN_ refSeq_mito = BLASTN_refSeq_m

13 _BLASTX protAtTAIR = BLASTX_genoAtTA
13_BLASTX protBdJGI =& BLASTX_genoBdJG
13_BLASTX protOsIRGSP = BLASTX_genoOsIR
13_BLASTX protOsMSU = BLASTX_genoOsMS
13_BLASTX protSbDOE = BLASTX_genoSbDO
13_BLASTX protZmMSO = BLASTX_genoZmMS

14_TRNASCAN-SE = tRNA
15_TRF = tandem_repeat



Artemis (13.2.0)

http://www.sanger.ac.uk/resources/software/artemis/
Carver et al. (2008) Bioinformatics 24, 2672-2676
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Artemis (13.2.0)

http://www.sanger.ac.uk/resources/software/artemis/

Ctg954 (3 Mb)
Gene 2: 39717..43017

* File/Open initial.seq
* File/Read an entry into (GenomeView EMBL)
* TEs
* Selected
* copy to initial
=>Save as ...
check
» Wheat FL-cDNA
» Wheat ESTs
* Proteins (SwissProt)
 Best-hits (Prot Plant)
=» Delete entries
=>» Subsequence

=» Save as ...
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