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Quercus robur genome in numbers

E 12 pairs othromosomes

E Geneticsize: 93%ZM
v 12 linkage grouptom 5.5kSNP (Bodénest al.2016)

E Physical size: 1.5 Gb (Kremer et al. 2007)

E Assembly and annotation
v Diploidversion (2N)8,827 scaffolds covering 1.L5H

v Haploidversion (1N)1,409 scaffolds coverin§14Mb

A 871scaffoldsordered in 12 pseudomolecules and assigtethe 12 linkage groups of the
geneticmap

A 533 unassigned scaffold

A 25,808 highquality proteincoding gene model@%manuallycurated/validated)

A 52% of diverse Transposaliiéements

E  Plomion C, AuryNl, Amselem J, Leroy T, Murat F, Duplessis S, et al. Oak genome reveals facets of long lif
Nature Plants. 2018 Jun 18; d€):1038/s4147/01801723
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Structural annotation pipelines

Transposable Elements Genes prediction
REPET package
https://urgi.versailles.inra.fr/Tools/REPET ) Eugene .
http:// eugene.toulouse.inra.fr
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Clustering

= RECON (Bao and Eddy 2002}

« GROUPER (Quesneville et al. 2003)
il

« PILER (Edgar and Myers 2005)

/ Multiple alignments 1 FoenetA o
« MAP [Huang 1994) SpliceMachine Eugene-IMM W
+ MAFFT (Katoh et al 2002) parameters)
||L_consensus_| -
Classification Reconciliatiof - . @
« PASTEC classifier (Hoede et e B
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Eugene
TE consensus seq & a2,
Similarity search an n 0 2003)
(defs \bi
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SSR search TRF (Benson 1999)

MREPS (Kolpakav et al. 2003)
REPEATMASKER [Smit et oi.}

blat/Sim4 Blastx REPET

- -
Spuri hits rem ]
purious hits remova rmSpuriousHits (Quesneville et al. 2005) Transcriots Swissprot/TrEMBL Genome TE
= 1 | B ocv3* P: persica, P. trichocarpa, E. consensus copies
Lesuretal., 2015 | grandis, V. vinifera, A. thaliana ...
Fragment connection =
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long_jain [Flutre et al. 2011}
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Long Non Coding RNA

Alignment Remove duplicate Model calling

5 Merge
STAR Samtools Stringtie / Feelnc

€ w;em:n =
‘Sm"i'" Non Coding RNA prediction and annotation

Genome sequence | DatasRNA-=seq
& ‘ RFAM eukaryotic Structural /functional
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families annotation resources

Infernal l SRNA-PIAn

tRNAscan-SE (1) Il RNAmmer (2) |

-

Cmsearch (3) (Rué et al., unpublished)
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Blast similarities

swisgprot

rpsBlast
Conserved domains

erved 1
omains

KOG

TrnnterProScar

Protein domain identification
JITIGR

J _emnomoxe

JPANTHER

H|SIART,

S uperfmm.{ Iy

ScanregexpsegX
InterPro T 4~

C0|Is Patternscan, Profilescan,

Localization
Targeting

SiénalP
TargetP
Phobius

v

ECNumber

Proteindefinition* based on results of

Orthology

*script from David Goodman, personal communication 4



GnplS: A Genetic and genomic Information S

‘ \

DATABASE

Database, Vol. 2013, Article ID bat058, doi:10.1093/database/bat058

Database tool

GnplS: an information system to integrate
genetic and genomic data from plants
and fungi

Delphine Steinbach, Michael Alaux, Joelle Amselem, Nathalie Choisne, Sophie Durand,
Raphaél Flores, Aminah-Olivia Keliet, Erik Kimmel, Nicolas Lapalu, Isabelle Luyten,

Célia Michotey, Nacer Mohellibi, Cyril Pommier, Sébastien Reboux, Dorothée Valdenaire,
Daphné Verdelet and Hadi Quesneville*

eg. gene
Examples: VV
arabidopsis, A}
ADVANCED TOOLS
BLAST REPETDB
GRAPEMINE WHEAT3BMINE

OAKMINE

\

https://urgi.versailles.inra.fr/gnpis

Genomes & synteny
Genome annotation data, synteny

Genetic resources
Ptant genetic resources data.

Taxons

Taxonomic data

Genetic analyses

Genetic maps & QTL, association genelics
) Phenotypes
’ enotypic and e nmental experiments
Polymorphisms
Discovery by sequencing and genotyping

Sequences
Sequencing experiments and analyses.

Transcriptomic
Expression data.
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GnplS architecture =2 INRA
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E elastlcsearch

URGI format PostgreSQL

talen GnplS core DI
(ETL)

standards
(Ex: VCF)

-~ Genomes & synteny
eg. gene “ - ‘\ Genetic resources

EG Browse
Standart
GFF3




Oak resources INA

Transposable Elements
REPET package

https://urgi.versaities.inra.fr/Toois/REPET

Genes prediction

Eugene

ned scaffold hitp://eugene tolouse.inra.fr/
n et al. 2016)

embly V2_2N (diploid Version 2)
sur et al. 2015)

rently selected database(s)

cccccc

0.0001 ¢

Genomes J
GenonAa

Genetic resources B

Ptant genetic resources data

eg. gene

Examples: V\
SRS Taxons
Taxonomic data.
Genetic analyses

Sene aps & W 1L association genetics

-
-wr

elastiééearch
e PostgreSQL

Polymorphisms anIS core DB

Sequences

Sequencing experiments and analyses

\[

é Phenotypes

Transcriptomic

Expression data.

\

i Predicted polypeptides

Blast similarities InterProScan

@ P e
Functional g

Markers,QTLs

Phobius

Geneticmaps
Phenotypegin progress

annotation
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FEEDBACK

CONTACT

ABOUT US

=
#.© Register

Platform

Species
Wheat
Vitis

Forest trees

Abies
Betula
Castanea
Fagus
Fraxinus
Picea

Pinus

Quercus

Research

Projects

Tools

You are here : Home / Home URGI / Species / Forest trees / Quercus

Quercus Data

Oak genome sequencing

Download

Genoak consortium

(restricted)

Sorbus
Taxus

Ulmus
Agaricus
Botrytis
Leptosphaeria
Microbotryum
Venturia
Arabidopsis
Oryza

Maize

Medicago

Pisum

Data for Quercus species are available in GnplS.

Public access “ or restricted access g .

Genomic annotation overview

JBrowse | Intermine

Quercus robur genome assembly PM1N (Haploid version: 12 pseudo molecules with 871
scaffolds + 538 unassigned scaffolds)

¢ e

Quercus robur genome assembly V2_2N (Diploid version 2, 8827 scaffolds)

2015)

Quercus robur genome assembly V1_2N (Diploid version 1, 17910 scaffolds, Plomion et al,

Genetic and genomic data overview on 26/09/2018

#Total | #Public | #Private
Genetic Resources | Taxon 9 9 0
a—g Accession 7508 7044 464
Trial 40 22 18
Phenotyping [} o 1880 | 1416 | 464
©OOF | Variavle 174 103 [72
Observation 1963827 | 528138 | 1435689
Genotyping Experiment 4 4 0
g Lot 34 34 0
Marker 13414 13414 |0
Analysis 3 3 0
Polymorphism  ['gequence Variation | 11989 | 11989 | 0
v Polymorphic loci 165 165 0
SNP marker 165 165 0
Genetic Map Map 26 26 0
v Marker 6585 6585 0
QTL 646 646 0

Update: 27 Sep 2018
Creation date: 21 Aug 2014
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Pseudomol ecul es & INA

<
URGI
Quercus robur Pseudomolecules <

https://urgi.versailles.inra.fr’'WebApollo_oak_PM1RgeudoMolecule.html

BAC Unassianed scaffolds
Link to BAC (34 BACs) 3 Scaffolds)

AIB 111F22:1..106625 7
AIB 121F17:1..123122 8
AlB 12]1:1..131339 2
AIB 4M17:1..169681 %
ASN 101C24:1..145168 1
ASN 107I07:1..96063 7
ASM 108022:1..156251 o
ASM 10P13:1..106366 2
ASN 114C4:1..117579 7
ASM 126AN20:1..103306 -
0
50
100
150
Available Tracks r 200
3 () = QQQQ Qrob._Chros] ~ | Grab_Chigd:15000013..20000014 (5 Wb} [>
Mt e — S R == - 250
S ;
 Transpesable Elements amnotation e - 300
=N j 350
presld oo R 1bp *oenes
BRTROTTORR TR oM AR i IR "~ Z=lthr05 Chr06 Chr0 hr08 Chr09 Chri0 Chri1 Chr12
'-_ :_ . T i [Sc.70MB) (71 Sc,57MB) B) (101 S¢,71MB) (61 Sc,50MB) (63 Sc,50MB) (61 5c,52MB) (53 S¢,39MB)

—
S o

~ 7R seq(BAM) 3

Long Nan Coding RHA

: : https://urgi.versailles.inra.fr/WebApollo_oak PM1jdfowse

QL €1 3944 O 2004 Markers sNpesTSR)
QLS O 29md i 2015 P

QLS CI Budburst s_1BEFIW_48
Tl 1 Dettar b

aris G aic adoc see

Ls_Dak CI_3PA4_CHERZ 2015
Summary_QTis vz €|

~ Peak 7

Qs peak 3944 FN_2014
Qs peak JPA4_FN 2015
QLS peak Budbirst
Ls peak Delta.F
Qs peak d13¢f
QTLs_Oak_peak_IPAd_CHBRZ 2015
~ Summary QTLs 2 peak

“ summary_QTLs v2_peak
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Available Tracks
N filter by text
* 1-5caffold and contigs

« Scaffold (Haplome)
«+ Scaffold V2 (diploid)
Virtual contig

~ 2-Repeats

«# Transposable Elements annotation

¥ 3-Gene Prediction

¥ (D5
mRNA
mANA (validated)

* 4-Transcriptome

Q. Petraea and Q. Robur (Lesur et al)
w Q. Petraea and Q. Robur (Lesur et al)
filtered

White Oak (Cokus et al)

- 5-Protein

Arabidopsis

Chesnut

Eucalyptus

Peach

Populus

Swissprot
o Vitis

¥ 6-nchNA

« Long Non Coding RNA
Non Coding RNA

= 7-RNA-seq(BAM)

* Ecodormancy
* Endodormancy
¥ Leaves

v leaves Peroceum illumina Nov2016
leaves alphitoides Nov2016
leaves croceum Nov2016
leaves dispar Nov2016
leaves fimata Nov2016
leaves penetrans NovZ016
leaves quercina NovZ016
leaves streptomyces Nov2016

* Other
* Roots

* 8-Marker and QTL

4 Markers (SHP+EST-S5R)
-Cl
* Peak

QTLs peak 3PA4_FM_2014

(QTLs peak 3PA4_FM_2015

QTLs peak Budburst

QTLs peak Delta.F

QTLs peak d13Cf

QTLs_Oak_peak_3PA4_CHBRZ_2015
« Summary_(TLs_v2_peak

Jbrowse overview and cross references

SCIENCE & IMPACT

™ Seaffold (Haplome)

Scaffold V2 (diploid)
Transposable Elements annotation

s

Q. Petraea and Q. Robur (Lesur et al) filtered

leaves Peroceum illumina NovZ2016 per 500 bp

] B = [Zi

Long Non Coding RNA

Markers (SNP+EST-S5R)

* Summary_QTLs_v2_peak
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OakMine portal

o
- "'IL OEkM iﬂE PM 1 N v2.3 Quercus robur annofation darabase ZUEI

L0 S Templates

Lists

QueryBuilder Regions  Data Sources

Contact Us | Log

Qrab_ BO00O0T0L2, LRR

= Analyse Welcome Back on
=
. - = I
Search OakMine_PM1M. Enter .ll Enter a list of identifiers. GEKMII‘IE_PM'IN :
names, identifiers or keywords for e =
genes, prateins, pathways, ontology OakMine_PM1N integrates many types
terms, etc. (e.0. LRR, glycolysis,). e.g. Qrab_POCO0010.2, Qrob_POJOCGOZ0.2 of data far QuercusRabur genes. based
_— on domain, blast, interproscan analysis.
eg X ¥ 2
) o Infermation about the genoak project
can be found at the guercus portal on
dvanced the evaltrese
SEARCE ANALYSE QUERCUSPORTAL
DESCRIPTICN IDEMTIFIER aTL

OakMine_PM1N load many description (based on InterPro and blast); domain data from InterPro; data from Reactome and KEGG. Read more
Query for description:

= [Blast description = Quercusrobur Protein.

"_.|
_ w2
= DomainMotit Description o Quercusrobur Protein 63'
= Cene ontology Description s Quercusrobur Protein .\_{‘,’5\
o
¥
=
®» Maore queries QP

SCIENCE & IMPACT

12



Several ways to query data in OakMine

Advanced search using
Query the builder Search for genes

Query In genome regions
templates /

a
d '.It 0 Ml"e PM 1 N v2.3 fuercus robur annofation ase ZU?GI
7L v

Templates  Lists Quermelder Regions  Data Sources Contact Us | Log|

Grob_POOOOO0TO.2, LRR

Analyse Welcome Back on
= Search OakMine_PMLN. Enter Fidentifiers, OakMIHE—vPM1 N I
names, identifiers or keywords for PredICted
Keyword based prote|n_| D ———— OakMine_PM1N integrates many types

RS of data for QuercusRobur genes. based
qulesearCh on domain, blast, interprascan analysis.

o Information about the genoak project

it

can be rUJ‘Id at the guercus portal on
advanced the evoltree

m AMNALYSE QUERCUSPORTAL

DESCRIPTION IDENTIFIER QTL

OakMine_PM1N load many description (based on InterPro and blast); domain data from InterPro; data from Reactome and KEGG. Read more
Query for description:

= Elast description = Quercusrobur Protein.

QrL"
- o LA,

- 2¢Ol Ot oy rabur B (]
I?unmn\dolt Desc J.Llu” sp Quercusrobur Protein A Selectlon Of —‘,Q\

» Cene ontology Description s Quercusrobur Protein \E(\

Query templates ¥
R

» Mare querigs Qo
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OakMine PM1N central object: the gene card

Protein : Qrob_P0153160.2 Q. robur

Protein ldentifier ® Qrob POL53160.2

Score 100.0
Protein Description (M=3) K14402 - cleavage and polyadenylati
Protein length Langth: 742 [FRETE_

[WT=FFH

-, t uakMiI‘lE PM 1N w23 quercus robur annotarion darabase
Bl

Home  Templates

DOrganism . Narme

Score Type

an specificity factor subunit 2

Kegg Orthalagy

Lists

zuwl

QueryBullder  Reglons  Data Sources Contact Us | Log in

Quercus robur
agn

Kla302

Predicted protein

Genome feature
Locatian

Length: 11373

Qrob Chro2:15581124-15592498

Genome feature

Genome Browser

Click and drag the browser to mowe the view. Drag and drop tracks trom left menw into the main panel to see the data. Clicking on individual features to ogen a report page for that teature.

. Centre an Qrob_PO153160.2

Available Tracks
M fifter by text
= 1-5caffold ard contigs
Scafold [Haplome]
Seaffold V2 (diploid)
Wirtual cortig
* 1-Bepeats 1
i Trarspeosable Elements armotation
= 1-Gens Prediction
oo
rRMA
mRMA fealidated)

= A-Trarmrrinkame

0 5,000,000 10,000,000 15,000, 20,000,000 25,000,000 30,000,000 35,000,000 40,000,000 45,000,000
= Qaea Gl Crois_Chet)s| = [Grab_ChrO8-15681046.. 16685027 (1359 KBl || Ga | 8
15,502 600 [T =T 0] 1L GAT GO0 \E CB3 000 15,582 E00 TAT
= - e L .- .- -
ransposable Elements annotation
1 -
e G=Petraca and O Hobur (Leswr ot alj filkered : : : : : : : : : —
— r = - —r—— — — L — —
- = = - - =
[r— [r— - 2 - P e
—-—

Expand wiewer [go to WebApallo_ocak_PM1M)

3 GO Terms

41 Blast

13 Domain Motifs

Functional annotation-

11 Qtllist

QTLs overlapping this gene



Functional annotation : cross references to external DBs

3 GO Terms R
Identifier Name

COrD00E3ITE mREMNA polyadenylation 40-200 adenylyl residues at the 3' end of a eukaryotic mRMA primary transcript.

MENA cleavage and polyadenylation G e n eAQQrLO I Ogy cananical AAUAAA hexamer and to U-rich upstream seguence elements on the pre-mRMA, thereby stimulating the otherwise weakly active and

ently BMAs containing a poly(A) signal.

GOR005ES7

COoD0063ITY mREMNA cleavage NA molecule is cleaved at specific sites or in a regulated manner.
41 Blast
Analysis Hit Length Naie Hit Coverage Hit Length Hit Fident E wal Hit Descripticn
blastp_kegg cmo: 103284088 1 741 + 741 Caps:31 100.0D 718 BS.00 0.0 cleavage and polyadenylation specibicity factor subunit 2
blastp_kegg svi1D1215673 1 741 ' 741 Caps:3 10000 7is B4.5C 0.0 cleavage and polyadenylation specibicity factor subunit 2-like
blastp_kegg pmum:l03333205 1 741 i 741 Caps:1 10000 740 B3.51 0.0 cleavage and p KEGG Prunus persica (psach): PRUPE_ppad417img -
blastp_kegg p¥u:PHAVU D04G114000g 1 741 ' 741 Caps:2 10000 739 B4.57 0.0 hypothetical pr] [etar puures_ppanad To3es2
blastp_kegg gmcl007 7702 1 741 i 741 Caps:2 10000 7ig E4.71 0.0 cleavage and p oo ot sarion
blastp_kegg mdm:1034397 7% 1 741 ' 741 Caps:1 10000 740 B3.11 0.0 cleavage and p
blastp_kegg pper:PFRUPE _ppa00l92Emg ] ot i ot T Tkl —— S — = —— KﬂEGG
blastp_kegg pxb:103934917 1 741 ' 741 Caps:1 10000 740 B2.7D 0.0 cleavage and p erine/ e o iadcans Act sronm
blastp_kegg gmel00796817 1 4L 4 741 Caps:3 100.00 7is £4.42 0.0 cleavage and p 4171
blastp_kegg cam:101469524 1 T4l 4 T4l Capz:1  100.00 740 BI.ES 0.0 cleavage and pf S e 0
[IOre FMows
13 Domain Motifs EMBL-EBI
Analysis Begin End Length Domain ldentifier Cross Ref Descriptic) Inter Pro
CeneldD g 254 246 G3ID5A:3.60.15.10 none none IFROO1ZTY
Pfam G55 7is 24 PF13299 none Cleavage aj IFROZ5069
SMART 24z Ein 124 SMO1027 none —rete ROZZF12
PANTHER 514 T4l 228 FTHR11203:5F5 -wmmw e ke s QT IPROZTO7S
PANTHER 1 166G 166 FTHR11Z03:5F5 e IFROZFOFS
SUFERFAMILY 5 76 irz S5F56281 e IFRO01Z79
SUPERFAMILY 465 Go4 139 SSFSEZ81 R i i e s IPROG1Z TS
PANTHER FAMILY INFORMATION @
Pfam 0 157 118 PFOO7S3 — = p— ey |lo-beta-lactamase superfamily IPROO1Z7Y
Piam 243 159 117 PF1O996 =2 panthe‘r Casp domain IPROZZF1Z
Pfam 536 7% 40 PFO7521 I metabalising metallo-beta-lactamase e : oo = IPROL1108
: —= Interpro
P
11 Qellist
ol Mame Chromaosome Mame Linkage Group Proce Marker Dist Marker Position QTL Pos One Pos Two Test Type Test Value B2
Bowrranl_2004_OTL4_peak_Bud_burst_Ad Qrakb_Chro9 =] s_1BYGBD 440 s_lADIKS_F5& 16,45 ul 27,45 lod 4,5 0.6
Bowrran_2000_2002 _OTL?_Delta.F Qrak_Chri9 a v 5944 442 s_1BAIPC 866 231.51 10,56 35,74 lod 4. 1466 0.041
Bourran2 _2003_OTL11 _peak_Bud_burst 3P Qrak_Chrod o = 1COGPIH 273 v 15301 330 27,16 4,16 48,16 lod 2,3 5.1
Bowrran2_2003_OTL13 peak_Bud_burst_A4 Qrak_Chri2 o =_LAPEMMN_ G35 s_1A300 692 18,1B 10,BE 25,88 lod 3.4 7.2
Bourran2 _2004_OTL12 peak _Bud_burst 3P Qrak_Chri2 o =_1EDDEC_ 250 = TABIAM 400 14,31 0,31 44,31 lod 1.6 T.E
Bourran2 _2004_OTL14_peak_Bud_burst_Ad Qrak_Chri2 o = 1EYERD 440 =_1ADIKD_F5E 16,E3 10,33 22,33 lod 1,B o
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3 GO Terms
Identifiar Name Description

GCepD0637E8 mEMA polyadenylation The enzymatic addition of a sequence of 40-200 adenylyd residues at the 3' end of a eukaryotic mRMA primary transcript.

mRENA cleavage and podyadenylation

A multisubunit complex that binds ta the canonical AAUAAA hexamer and to U-rich upstream sequence elements on the pre-mRMA, thereby stimulating the otherwise weakly active and
clymerase to elongate efficiently BMAs containing a polyiA) signal.

GOepD06379 mEMA Cleavage Any praocess in which 2

GOepDO5SES7

A or mENA molecule is cleaved at specific sites or in a regulated manner.

ay { OakMine PM IN v2.3 Quercus robur annotation database Zuml
-y V'ﬂ

Home  Templates Lists QueryBuilder Regions  Data Sources Contact Us | Log in

GO Term : GO:0006378 mRNA polyadenylation GO

Namespace biolegical process  Obsolete false
description The enzymatic addition of a sequence of 40-200 adenylyl residues at the 3' end of a eukaryotic mRNA primary transcript.
||

1 Ontology

Name

co

24 Parents

Identifier Narme Description

moeene (3N ONLOIO gyare Nt terms

GO-0008152 metabolic process The chemical TR Mt TR ) 1M1 A L et 11y S TTRE g AR 1 e sub_s_ta"l:es. Metabolic processes typically transform small
molecules, but also include macromolecular processes such as DNA repair and replication, and protein synthesis and degradation.

CO-0016070 RNA metabolic process T_!1e r.ell_ula'_l:"em _cal reactions and pfath_u:.ra-(s myclwng RMA, ribonucleic acid, one of the two main type of nucleic acid, consisting of a long, unbranched macromolecule formed from
ribonucleotides joined in 3°.5"-phosphodiester linkage.

CO:0006397 mRMA processing Any process involved in the conversion of a primary mRMNA transcript into one or more mature mRMA(s) prior to translation into palypeptide.

CO:0044237  cellular metabolic process The chemical reactions and pathways by which individual cells transform chemical substances.

GO-000637E mRNA polyadenylation The enzymatic addition of & sequence of 40-200 adenylyl residues at the 3" end of a eukaryotic mRNA primary transcript.

CO-0006139 nuclecbase-containing

Any cellular metabolic process involving nucleobases, nucleosides. nucleotides and nucleic acids.
compound metabolic process

CO-0071704 ©r9anic substance metabolic

s The chemical reactions and pathways involving an organic substance, any molecular entity containing carbon.

GO-0006807 nitregen compound metabolic The chemical reactions and pathways involving organic or inorganic compounds that contain nitrogen, including {but not limited to) nitregen fixation, nitrification. denitrification,

procass assimilatory/dissimilatory nitrate reduction and the interconversion of nitregenous organic matter and ammonium.

GCO:0043631 RNA polyadenylation The enzymatic addition of 2 sequence of adenylyl residues at the 3' end of an RNA molacule.
Show more rows

6 Protein
Frotein Identifier Organism . Name Score  Score Type Protein Description Alias fa il Soda Comeroa fasas Grad S Sa by
Crob_PO033490.2 Quercus robur 95.1 egn iM=3) K143587 - cleavage and polyadenylat -
Qrob_PO0B2E70.2 Quercus robur 93.2 eqn (M=1) PTHR13047:5F1 - PRE-MRMNA CLEAV? Other genes Sharl ng
Qrob_P0153160.2 Quercus robur 100.0  egn iM=3) K14402 - cleavage and polyadenylat
Qrob_P0153200.2 Quercus robur 0.0 eqn IM=3) K14402 - cleavage and palyadenylat h |
Qrob_P0153220.2 Quarcus robur 0.0 egn (M=3) K14402 - cleavage and polyadenylat t e Sam e 0 nto O gy te rm
Qrob_P0612800.2 Quercus robur 100.0  egn (M=3) K14397 - cleavage and polyadenylatiun specniiy sdewr sununie 3 valudLEd
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Interoperabllity with other features in the database

SCIENCE & IMPACT

11 Oellist
Otl Mame Chromosoma Mame
Bowurranl 2004 OTL4 peak Bud bBurst Ad Qrab_Chr09

Bowrran_2000 2002 OTLY _DeltaF
Bowrran? _2003_0OTL11 peak Bud_burst IP
Bowrran? _2003_0OTL13 peak Bud_burst_ A4
Bowrran? 2004 _OTL12 peak Bud_burst IP Qrab_Chr09
Bowrran? 2004 _OTL14 peak Bud_burst A4 Qrab_Chr09

Qrab_Chro9
ralz_Chr09

Linkage Group Pros Marker [hst Marker Position QTL
o = 1BYEBO 440 = 1ADIKD 756 16,45
o v_3044_442 = 1BAIPC_ 866 21.51
] s _1CCPIH_271 v 15301 330 &
L] s LAPEMN G35 =_1A300 592 18,18
] = 1BDOGC 250 = _LABIAM 496 34,31
s _1BYGRG 440 =_1ADIKD 756 1G,E3

Pos One Pos Twao Test Type Test Value
] 237,45 lod 4,5

10,56 35,74 lad 4. LAGE
4,16 B.16 lad 2.3

10,BE 25, BB lad 14

6,31 44,31 lad 1.6

10,33 22,33 lad 1B

rEmm|

‘_ OakM i"e PM 1 N v2.3 Quercus robur annotation database

Home Templates Lists QueryBuilder Regions  Data Sources

QTLTerm :

Qtl Name Bourran_2000_2002_QTL? DeltaF  Chromosome Mame Qrob_Chr0d
Linkage Group 9 Prox Marker v 5044 442

Dist Marker s_1BA1PC _BGG Position QTL 23.51

Pos One 10,96 Pos Two 35,74

Test Type lod Test Value 4.1466

R2Z 0041 QOTL Detection Name Delta.F_2000-2002

QTLnfos

609 Protein

Protein Identifier

Qrob_PO013700.2

Qrob_PO013800.2

Qrob_PO013940.2

Qrob_PO013950.2

Qrob_PO013970.2

Qrob_PO013990.2

Qrob_PO014010.2

Qrob_PO014040.2

Qrob_PO014150.2

Qrob_PO014160.2

Qrob_PO014170.2

Qrob_PO014180.2

Qrob_PO014100.2

Qrob_PO014200.2

Qrob_PO014210.2

Organism
. MNarne
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur
Quercus
robur

Quercus
roour

Score

0.0

100.0

100.0

100.0

301

99.0

1000

98.9

1000

100.0

1000

93.1

Seore
Type
egn
eqn

egn

eqn

eqn

egn

eqn

egn

eqn

egn

eqn

egn

eqn

eqn

Protein Description

Alias (in v1)

(M=4) KOB150 - MFS transporter, SF family, solute carrier family 2 (myo-inositol transporter), membar 13

(M=1) K14516 - ethylena-responsive transcription factor 1

(M=1) KO7359 - calcium/calmodulin-depandent protein kinase kinase [EC:2.7.11.17]

(M=1) PTHRL3847//PTHR13B47:5F 166 - FAD NAD BINDING OXIDOREDUCTASES [/ SUBFAMILY NOT NAMED

(M=108) PFOD847 - AP2 domain

(M=2) 3.4.19.9 - Gamma-glutamy! hydrolase.

(M=2) 3.4.19.9 - Gamma-glutamy| hydralase.

(M=2) 1.8.4.12 - Peptide-methionine (R)-5-oxide reductase.

(M=5) PFTHR22936:5FL5 - gl def: Drosophila melanogaster Cf

(M=2) PTHR32295.5FL1 - 1Q-DOMAIN 24 PROTEIN (PTHR32295:5F11)

(M=4]) PF00234 - Protease inhibitor/seed storage/LTF family

(M=4) PTHRL0108:5F753 - METHYLTRANSFERASE PMT 17 -RELATED (FTHRLO108:5F753)

(M=4) PTHRLO108:5F753 - METHYLTRANSFERASE PMT L7 -RELATED (PTHRIO10&:5F753)

Qrob_P0236220.1

Genes overlapped

by this QTL

Code
Enzyme

EC2.7.11.1

EC:3.4.19.9

0.9

Cene
Predictio
Quality
validated
validated
validated
validated
manual_v
validated
validated
validated
validated
validated
validated
validated
validated

validated

validated
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Several ways to query data

Genomes & synteny

synteny.

eg. gene

=1
GnplS keyword based‘

\

Genetic resources

Taxons

Taxonomic data

quick search

ADVANCED TOOLS

Genetic analyses

Genetic maps & QTL, association g

»

Phenotypes

s

Polymorphisms
Discover

y by sequenc

BLAST GRAPEMINE
Sequences
WHEAT3BMINE REPETDB Sequencing experiments and analyses.
OakMine Transcriptomic

Expression a

\

Advanced search using

Query the builder Searctfor genes

Query
templates \

Contact Us | Log|

Welcome Back on
OakMine_PM1N !

Analyse

-

Pfedicted

pi=

Search OakMine_PM1N. Enter
names, identifiers or keywords for

OakMine_PM1N integrates many types
of data for QuercusRobur genes. based

-  apern

e On s )

- 3o

et s
s Dt No1e

ome

o

greeeT
i Ve 907550
‘o

A0 s [T [Ty

= AEma Lk

Search box: chromosome region, 7
genes, markers IDs LUl

in genome regions

Keyword based
quicksearch

protein_ID

on demain, blast, interproscan analysis.
Information about the genoak project
can be found at the quercus portal on
the evaltree

QUERCUSPORTAL

DESCRIPTION IDENTIFIER aTL

OakMine_PM1IN load many description (based on InterPro and blast); domain data from InterPro; data from Reacteme and KEGG. Read more

Query for description

= Blast description «p Quercusrobur Protein.
= DomainMotif Description o Quercusrobur Protein
= Gene ontology Description s Quercusrobur Protein

A selection of o
Query templates ¢

» More queries

Enter query sequences here in Fasta format

>Seq ]
MAENVPVVDDEESLYAGNKVQPCTSTPMSQQWKAEEEKCTTTKLSEMLGLEEFFSLK
VWRASLAELVGTAVFVFALDTIVISTYETQTKTPKLIMSFLIAVTTTILIAINPISGSHINP
AVTLAAMLYGLISLSRAVIYILAQCAGAVLGAL ALKAVVSSTIEETFSLGGCTLNVIAPGP
NGPIMIGLGTSQALWLEICTFVLLFAAIWIAFDHRQARALGRVVVISIIGIVVGLLVFISTT
LTVAKGYAGVGMNPARCLGPALVRGGHLWNGHWIFWAGPAIACYAFYLYTKLIPQQH
FHADGFKHDFLNILKAIFATNHAHKK

>>Seq_2

KAVVSSTIERYFFTRRLHAQCHW YQAQMGPL*LDLGQARPYGLEIICTFVLLFAAIWIAF
DHRQARALGRVVVISIGIVVGLLVFISTTLTATKGYAGYGMNPARCLGPALVRGGHLW
NGHWIFWAGPAIA

>>Seq_3
MDIVVAIGNDESFSQPFEKIERKSLKTTFLDSI

Or upload sequence fasta file (max 2M}

Blast search

LAETVATTFFLFTL
Choisissez un fichier Aucun fichier chaoisi

Program | blastp %| Group| Oak 4| Database(s)/Quercus robur CDS (aa) predicted on PMIN

Quercus robur CDS {aa) from genome assembly VZ_2N (diploid Version 2}

currently selected database(s)
Quercus robur CDS (ag) predicted on PMIN

remove

Basic Search - using default BLAST parameter settings

Basic search  Reset

Expect threshold 0.0001 ¥
Word size 3%

i

+

Max target sequences 50
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Quercus robur Pseudokolecules « File View Help
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QL 0t e 8822015
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Home Templates Lisis  QueryBullder  Regions  Data Sources

Protein : Qrob_P0158200.2 Q. robur

Pratein Identifer @ Qrob_PO156200.2 Organism . Name Quercus robur
Fratein Description (M=1) KO9B66 - aguaporin-4 Alias {in v1) Qrob_POD23460.1 -
Cene Prediction Quality  manual vl Pratein length Length: 218 [FEEL U?Gl
Kegg Orthalogy K09866 LVJ
Databanks About Help Contactus
Genome feature
Location Orob_Chrll:43822662-43824851 reverse sirand Inspect BLAST output .
Oakassemblies
Filter current page by score:
Genome Browser Show | - All - 4 |for each query sequence
Click and drag the browser ta mave the view. Drag and drop tracks fram left menu into the main panel te see the data. Clicking =n individual features to open a §
where cutoff criterion >= for O Similarity percentage
*. Centre on Crob_P0153200.2 Blast score
[ -
Chesrut Filter
z;:t“"‘“ 0 0,000 40,000,000 50,000,000 . .
- Thaol hara do downlaod All coauances,,, OR select particular sequinces of interest below
Populus < > Q Q (4)\ Qrab_Chett| - [Orob_ Chrl 1 43805543 43825329 (2 8 Ma) o
Swissprot — O H ; to download
o ] akcodingsequences
23 433 760 23875000
* EnchNA 7, M@
Long Non Coding RNA Transpasable Elements annot. Seq_t s robur CDS (s pred 32634 (327)
Nen Coding RNA
s — Seq_t robur DS (aa) p Grob_PO158180. - 200 1111203 (327) £ 2084, [ 18 || 207
= 7-RNA-seqilAN) % Crop PulsEEN: @
* Ecodarmancy 2 s Q. Peiraca and Q. Rabu {Lesws ot al) Fltered — Seq_1 us robur Cl o - wtl 207 108/274 (327) £ Be-64, || 14 || 277
¥ Endadarmancy 2 . ——— Seq_1 us robur CDS (aa) predicted on PMIN an DR, ¥ | 182 867243 (327) £ 2655, | 1 | 235
» Loaves [ Vitis —
Seq_t 5 robur CDS (ea) predicted an PMAN Grob PO236ES0.2 Ve B 107 907206 (327) a1 %e27. | 5 | 260
leoes Peroceu illumina =
T Seq_1 CDS {aa) predicted an PM1N Grob_POT0S530.2 e il 108 77203 (327) 20 se28, | & |278
Expand viewer {go ta WebApclla_oak PMIN) =
Seq 1 CDS {za) pred Grob POMBEI0.2 et W 104 867206 (327) 20 1e25, || 5 |28
3 GO Terms Seq_1 CDS {za) R ———a 100 847254 (327) £ 282, | 23 | 250
Seq_t CDS {aa) pr Gro_PO438570.2 e W 100 80/253 (327) 3 3024, || 23 | 266
42 Blast S o — X,
1 CDS {aa) predicted an PMIN Grob, POSI2110.2 e Wl a7 821260 (327) 2 4e23, || 24 | 265
Seq_1 CDS {a) pre an 950, IS 959 7252 (327} 31 8e23, | 23 | 256
24 Domain Motifs ob_PA3EH0 2 NP
Cross Seq_t cl Grob PO131450.2 v Wuel 955 821280 (327) 2 te22. || 2 ||263
Analysis Begin End Length Damain Identfier Ref  Description Inter Pro —
o - in aredi - 4 Seq_1 cl an . .. 044 78262 (327} 20 2822, || 23 | 286
Phabiius zm4 201 1m TRANEMEMERANE nene  Pegion of 2 membrane-bound pratein gredicted to be embedded Gro_P0438950.2 et
in the membrane. E DS 92 TEI254 (327) 20 21, || 23 || 286
eq 1 robur CDS (2] r an e 4 7 1221,
ProSitcPatterns 124 132 O PSODZZ1 rane  MIP family signature. IPRO22357 - == Qrob_P0433580.2 WGP W8 !
SUPERFAMILY 65 304 240 SSFBI33E none  none IPRO23271 Seq_t us robur CDS (aa) ors o Pot15700.2 e 9z 717232 (327} 3 2021, | 21 | 226
Geneany SR T e 3 I VORI 10 T2 3 Lafirial o1 Quercus rabur CDS (sa) predicted on FMN L o 013 720250 (327) 2 2821, || 12 | 245
. X . Region of 2 membrane-bound pratein predicted to be embedded
nhine E ISMF rnne nane
Fhek nooRm RANSUFMRIANE Seq_1 5 rabur CDS (aa) predic Grob PO43300.2 g 913 810247 (327) £ 221, || 36 | 263
Seq_1 Grob POEST1ED.2 b 905 717248 (327} ] 7e21. || 54 | 270
= T
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Interoperability between
Genomics and Genetics
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INRA

SCIENCE & IMPACT

FEEDBACK

~HR
Py o e e e 3 e e e s . R
Rt Y ] . .
Q. Petraea and Q. Robur (Lesur et al) filtered T [T -
saim [Tt S -
“ T T A FErS R
=T T T T - -
- 5 el am
L ] e e e LA
"

leaves Pcroceum illumina Nov2016 per 500 bp

Long Non Coding RNA

AL 1 thantllh

N
> URGI ¢
L7 - V.
VJ v}
= pE— - oo
—— Pr =g
Login Marker: s_2F2VF6_2204
MARKER DETAILS
All species v _—
Marker name : s_2F2VF6_2204

@ HOME

@ TEXTUAL INTERFACE Makkerype:: SNP

@ BIOMERCATOR Marker origin : genomic DNA

. Target : INRA_EVOL
Global queries »
@ TAXONS '\MAAPPEIT L?;'
@ PUBLICATIONS apped ook £
i Reliability/  Link 1—‘"" s
Locus name Map name Taxon XAge Distance (source to 2 N0
group map name) QTL QTL MetaQTL
large

® MAP

e LOCI s 2F2VF6 2204 Quercus composite 2015 Quercus LG9 18.03 - 6 6 -

e QTL s 2F2VF6 2204 9 Robur composite 130702 Quercus LG9 18.03 unprojected 9 9 -

® METAQTL . robur

@ MARKER

@ POOL CROSS REFERENCES

@ XREF Cross references : 1

@ TRAIT Db name Reference name Reference value Evidence Contact

®BLAST Quercus Robur PseudoMolecules loc s 2F2VF6 2204 - EHRENMANN
[TV
- —
]
al

Markers (SNP+EST-SSR)

¥4 Link to GnplS bl coswi s34
-

% Summary_QTLs_v2_peak
: S .. Hiqhlight this SNP

" ‘ SNP s_2F2VF6_2204
I . Zoom to this SNF

Vitis

B
Nl
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zyra |

FEEDBACK

7

Coain Marker: s_2F2VF6_2204
MARKER DETAILS
Marker name : s_2F2VF6_2204
@ HOME
@ TEXTUAL INTERFACE Wi fype - ShP
@ BIOMERCATOR Marker origin : genomic DNA
Target : INRA_EVOL
Global queries 2 I
& TAXONS MAPPED LS)CI
@ PUBLICATIONS Mapped loc: 2
L Reliability/  Link -k
CED o e
° MAP arge
e LOCI s 2F2VF6 2204 Quercus composite 2015  Qu LG9 [ | 8
eQTL —— T E— ooy — = =
® METAQTL robur
@ MARKER . .
CROSS REFE L f QTL
® POOL
® XREF p & enc ISt 0
h Overlapping thi ki
QTL results
RESULTS
6 items found, displaying 1 to 6 | Display | 10 % | results per page
Reliability ... Link
#  QTL name Theme Trait Tralt Map Linkage | op Test  Test R2 Distance  From to I (source to fo
description group type  value map loci loci
name) large
1 Bourran2 2003 QTL13 Bud burst A4 Phenology ND Bud burst Quercus _composite 2015 LG9 lod 34 72 18.18 18.03 1832 projected 6 6
2 Bourran 2000 2002 QTL7 Delta.F unknown Delta.F Carbon Quercus_composite 2015 LG9 lod 4.15 0.04 23.51 132 3572 projected 137 137
isotope
composition
3 NancyGreenhouseCO2 2001 ambient elevated leaf cellulose QTL8 d13Cf Response d13Cf Leaf carbone Quercus _composite 2015 LG9 lod 71 0.01 29.91 1.67 47.07 projected 276 276
to CO2 isotope
discrimination
4 Bourran2 2015 nEpis A4 unknown nEpis Number of Quercus _composite 2015 LG9 lod 58 124 34,94 28 394 projected 226 226
Epicormics
5 CHBR2 2015 nLBD A4 unknown nLBD Number of Quercus _composite 2015 LG9 lod 3.34 37 3497 3.1 46.04 projected 245 245
Latent buds
6 Bourran2 2015 nSecLBD A4 unknown nSecLBD Number of Quercus _composite 2015 LG9 lod 49 10.8 35.81 8.1 46.6 projected 218 218
Secondary
Latent Buds
i © [ Selectloci |




QTL card

QTL DETAILS
QTL name Bourran_2000_2002_QTL7_Delta.F

QTL detection

Measure Delta.F Bourran

Experimentation Bourran

Trait name Delta.F
ASSOCIATED EFFECTS

Effects number : 0

ASSOCIATED ASSIGNMENTS
Assignments number : 2

Number
Reliability Link Link of
Map name Linkage LOD Test Test R2 Distance From To I (source to ) MetaQTLs
group type value map loci loci that
name) large contain
this QTL
|_| N k to theQTL Card Robur composite 130702 LG9 lod 4.15 004 2351 1096 3574 insilico 144 144 -
- Quercus composite 2015 LG9 lod 415 0.04 23.51 11.32 35.72 projected 137 137 -
QTL results CROSS REFERENCES
Cross references : 1
Db name Reference name Reference value Evidence Contact
RESULTS
@ Quercus Robur PseudoMolecules loc Bourran 2000 2002 QTL7 Delta.F - BRENDEL
6 items found, displaying 1 to 6 | Display | 10 % | resulty per page
Reliability Link Link
# QTL name Theme Trait Tralt Map Linkage LOD Test Tost R2 Distance From to 1 (source to o
description group type value map loci loci
name) large
1 Bourran2 2 TF13 B st_Ad Phenoloﬂ_\g ND Bud burst Quercus comaosita 2015 LGS lod 3.4 7.2 18.18 18.03 18.32 projected 4] 6
2 Bourran 2000 2002 QTL7 Delta.F unknown Delta.F Carbon Quercus composite 2015 LGo lod 4.15 0.04 23.51 11.32 35.72 projected 137 137
isotope
CompoSon
3 NancyGreenhouseCO2 2001 ambient elevated leaf cellulose QTL8 d13Cf Response d13Cf Leaf carbone Quercus composite 2015 LG9 lod 71 0.01 29.91 1.67 47.07 projected 276 276
to CO2 isotope
discrimination
4 Bourran2 2015 nEpis A4 unknown nEpis Number of Quercus composite 2015 LG9 lod 5.8 124 34.94 2.8 39.4 projected 226 226
Epicormics
5 CHBR2 2015 nLBD A4 unknown nLBD Number of Quercus composite 2015 LG9 lod 3.34 37 34.97 31 46.04 projected 245 245
Latent buds
6 Bourran2 2015 nSecLBD A4 unknown nSecLBD Number of Quercus composite 2015 LGo lod 49 10.8 35.81 8.1 46.6 projected 218 218
Secondary
Latent Buds

[IRCSISS—o 23




Map card

MAP DETAILS

. . Gene Reliability roxima
Map name : Quercus_composite_2015 g o rr‘:;:‘:' Goal  Protocol :;‘n'::::;': L{::"":E ;ir';"‘";ge Bin  Distance :oundar
. annotation)  name) locus
gegs:ic LG9 11.53
Map type : genetic genomic Lce 1.53
Map date : 2015M1M13 EST LGg 1257
ga;ﬂ:ic LG8 1257
genomic LG9 1257
Taxon : Quercus ONA
. - gagsrlc LG9 1257
Population : Quercus composite 2015 penomc Lae 1257
geg;:lc LGo 1257
Submitted by : EHRENMANN Frangois genomic LGe 1257
DNA
Genotype file : - genamic Leo 13.15
|mae file : - geg;:nic LGe 13.15
Publication : High-density linkage mapping and distribution of segregation distortion regions in genarmic LG 13.15
the oak genome gegﬂmlc LG9 13.32
gagﬂ?ic LGo 13.73
Linkage group number : 12 genomic Lo 138
gegs:ic LGS 13.9
Loci number : 558 L Lee 128
gagru{:nc LG9 13.9
QTL number : 172 S ONA Lee a
N genomic LG9 14.13
Projected QTL number : 172 DNA
gegﬂrlc LG9 14.13
gas::\lc LG8 14.58
23 Quercus composite 2015 s 1AILLC 816 s 1A1LLC B16 SNP genomic LG8 14.58
ASSOCIATED EFFECTS DNA
24 Quercus composite 2015 s _1AL23| 876 s 1AL231 976 SNP genomic LG8 1475
Effects number : 0 DNA
T Quercus composite 2015 s 1A4VJT7 329 s 1A4VJT 329 SNP gagﬂ:\ic LG9 14.76
ASSOCIATED Li n k to a ge n etiC m ap Card Quercus composite 2015 s 1AOLSF 1317 s 1AOLSF 1317 SNP gegﬂrlc LG9 15.37
Assignments n Quercus composite 2015 s 1AFQD5 490 s 1AFQD5 4980 SNP gaé::\lc LGo 15.46 |
umber
Reliability Link of
Map name age LOD Test Test R2 Distance From To I (source to to MetaQTLs
roup type value map loci | that
name) rge contain
this OTL
Robur composijj# 130702 LG9 lod 4.15 0.04 23.51 10.96 35.74 insilico 1 14 LlSt Of m arke rS
Quercus composite 2015 LG9 lod 4.15 0.04 23.51 11.32 35.72 projected 137 13
CROSS REFERENCES p p y
Cross references : 1
Db name Reference name Reference value Evidence Contact
Quercus Robur PseudoMolecules loc Bourran 2000 2002 QTL7 Delta.F - BRENDEL
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SCIENCE & IMPACT

Map card

MAP DETAILS

Map name :

Map type :
Map date :

Taxon :

Population :

Submitted by :
Genotype file :

Image file :

Publication :

Quercus_composite_2015

genetic

N

A ©

20151113

S with Bi

Quercus composite 2015

EHRENMANN Francois

Open the Genetic may

oMercator

(Javawebstari)

High-density linkage mapping and distribution of se

regation distortion regions in

the oak genome

Linkage group number :

Loci number :

QTL number :

Projected QTL number :

12

5589

-
~
N

—
-
N



