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Brassica: triangle (after Prof. U.)

B. napus, n=19 B.oleracea
C=9 ~600Mb
Arabidopsis
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Seedling vigour (ICS) defrau u

Broccoli quality (ICS)
Stem canker (IPA)
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Seed size (AF) e rm—
BrassEnsembl ' OSR N-use
Pod shatter Phosphate use (OSR)
. . u i
Epigenetics (DH PGA) Wate?use (veg) \C;ORDI?OdR,lldlseases
Biofortification (AF) VEGIN ©g. sehedding

Light leaf spot resistance (CASE) *ohers
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m Adding \/ lue to the UK Brassica
Crop Science Community

Objective: 6 Gamp: f i | | Eagddad s TH GRAV

Forward genetics
Genetic map integration
Population availability
- reference mapping
- diversity sets
Data management
- incl. QTL collation

Reverse genetics
Induced variation (TILLING)
RNAI pipeline
B. rapa transformation
Functional validation

Dissemination



HOME = resourcas = plants » mapping populstions
mapping populations
A summary of populations used for mapping
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Brassica plant genetic resources provided through AdVaB

Species Population | Cross description No. Seed DNA preps
name lines available available

B.oleracea BolAGDH | Rapid cycling x broccoli ~120 Yes (for most Yes

lines)

BolAGSL Rapid cycling x broccoli 67 Yes Yes
BolTBDH Rapid cycling x broccoli 150 Yes Yes
BolDFS Diversity Foundation set 188 Selected lines Yes

B.rapa BralRRI Rapid cycling 150 Yes soon

(to S8 atRRe}

Wild Brassica| BCgDFS Diversity Foundation set 85 Selected Yes

C genome founder lines

Spp

B.napus BnaDYDH | Winter OSR x Spring OSR 120 Yes Yes

Additional Brassica napus plant genetic resources are available
through OREGIN OREGIN
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Genetics T consensus integrated maps
A SSRs added to key mapsi 6 gl u e
A Genome-ready
- navigate sequence to traits
MBrSP: the Brassica'A’ genome sequencing =
project \
Overview

The Stezring Committes for the MBGP sslected Brassics rsps as the first spacies to be sequenced,
35 it has the smallest genome (ca. 550 Mb), the lowsst freguencies of repstitive seguences and
communal BAC libraries and mapping populations are available. Conssquently, the Brassica mps

Genome Seguencing Project (BrG5F) was lsunched, based on the Chinese cabbage line Chiifu-

401, and sssociated BAC libary resowrces developed in Karea. The A genome of B.rapa is also

pres=nt in major oil crops of B.napus and E. juncea. QTL

E B R G EER A H # ﬂ > registry
— - - g
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Genetic map integration

The problem:
A Many Brassica genetic maps aligned to reference genome
A But they have very few markers in common
A Difficult to compare directly

Strategy:
AScreen parent |ines to identify
AMap these in the different popul

A Confirm map orientations



Marker information

A Many markers, ~11,000 markers in total, 7,756 STS

A genome AC genome
R ERERERERERE
cEEERERE RSB
5122 RIEIEICIE B &
| BPREEEEE
S
S
7
marker_set count
AAFC_SSRs 68 4 1483 1149 154 67
BBSRC_SSRs 10 12 2| 139 114 205 180
Celera_SSRs 273 270 59
Choi_mixed_public 58
FITO_SSRs 79 1
INRA_SSRs 5 37 1
KBr_based_SSRs 511 394 353 122
Lydiate lab_RFLPs 1087 170 241 1
NIABKr RFLPs 477
NIVTS_SSR 11 25 14 109 89
Osborn_RFLPs 2 125 456 80 4 122
Panjabi_Atg STS
Prieto_SINEs 13
Qiu_IGF_SNPs 1 15 266
Sillito_marker EST 99




Marker screening summary

134 SSRs screened against 49 parent lines
83 SSRs screened against 39 parent lines
46 loci mapped in BolITBDH

30 loci mapped in BraCKDH

65 markers screened against BnaTNDH
48 SSRs screened against BnaDYDH

In addition:

39 SSRs mapped in BolAGDH

43 SSRs mapped in BoINGDH

39 SSRs screened in BolAGSL

384 SNPs:

Integrate BolAGDH and BolTBDH

39 lines of AGSL

103 lines of BoIDFFS

82 lines of BCgDFFS

AivB



Map integration

C geneme

A genome

BolTBDH

BolAGDH

BoINGDH

BnaDYDH

BnaTNDH

BraCKDH

BralRRI

BnaTNDH

BnaDYDH

Existing links
New links
Existing links

New links

Existing links
New links
Existing links
New links
Existing links

New links

Existing links
New links
Existing links

New links

Existing links
New links
Existing links

New links

[
N D D
_____
N N
(384 SNPs)
15 SSRs
12
(16)
0
(6)
3
19 (44) 14 (17) (28)

Numbers in
brackets refer
markers
undergoing data
analysis
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Data suggest that Bol TBDH 6C46 as p

o o 5

<| 2 £
LG [Marker 8 8 Marker gc])
C4 |BRAS063 15-20 OI11H02 |0-05
C4 [FITO339 [30-35 OL10B01 [05-10
C4 |CB10159 |55-60 CB10493 |05-10
C4 [FITO139 60-65 FITO339 |35-40
C4 |FITO514 FITO139 |50-55
C4 [NA12A01 FITO514 |60-65
C4 |CB10493 |110-115 NA12A01 |60-65
C4 [BRMS034 CB10159 [65-70
C4 |CB10501 CB10501 |65-70
C4 (OL10B01 115-120 BRAS063 |80-85
C4 |0Ol11H02 125-130 BRMS034 |110-115
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* Final integrated map vs. population-specific integrated maps
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B SWDH
m5GDH
B DYDH

poor correlation I‘
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* Good correlation between maps in
general for all three populations

* SGDH behaves oddly in Aog and Cog
* may be due to either the mapping
error or the geneti.c translocation
events

* SWDH consistently has good
correlation with the final consensus
overall LGs
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Brassica transformation

B. rapa

RNAI



B. rapa transformation R-0-18

I Further improvements to regeneration system

A smaller explants; staggered kanamycin selection and delayed
use of ethylene inhibitors

I Obtained increased efficiency of up to 3% using GUS
marker gene

I Stable inheritance of transgene in T1 and T2
I Successful introduction of useful traits (non-marker genes)

I Improvements to the system will continue to be made
till the end of the project i but using traits of interest

rather than GUS (eg PIN1) A B
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B. oleracea

INg in

RNA silenc

e'anNI’'olod

N

BolC.IND.a

35S prom

RNAI

Wild type




Ad B I—— > http://www.bract.org/

A RNAI service is now available via BRACT brCIC'l'
and at the same unit cost.

A BRACT is also offering a construct building
service
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MIND THE GAV
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Rapid Reverse Genetics in Brassica :

TILLING in B. rapa



Mutation load per 1kb in TILLING population
of B. rapa (variety R - 0- 18)

Gene name #mutations detected #plants Exgggaeljgtiin
BraA.RPL.a 21 /68 164
BraA.RPL.b 76 3072 190
BraA.RPL.c 98 3072 193
BraA.IND.a 35 3072 /8
BraA.MET1.a 94 3072 164
BraA.MET1.b 89 3072 173

Average: 157

AVB



BraA.IND.a
BnaA.IND.a
IND

BraA.IND.a
BnaA.IND.a
IND

BraA.IND.a
BnaA.IND.a
IND

BraA.IND.a
BnaA.IND.a
IND

IND orthologue in Brassica?
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BraA.IND.a is required for valve margin development

Wild type




braA.IND.a allelic series exhibits variation
in valve margin defect

Wild type braA.ind.a-3 (E82K)  braA.ind.a-2 (S37F)  braA.ind.a-1(Q102X)




AVB =—> Rev §

http://revgenuk.jic.ac.uk/
20 TILLs completed or ongoing

14 from the UK
3 from universities
11 from institutes

Germany 3
Denmark 2

USA 1

Thanks to: David Baker and Bethany

+ R-0-18 12x re-sequence McCullagh from JGL for setting up the TILLING
release Feb 2010 (RRes) platform



AivB

—

—

MIND THE GR®

Al

~  Data management and dissemination

Focus:

Provide data curation pipeline

Develop nomenclature standards

Establish MBGP i registries of information
Disseminate for UK + international community

o o o T

A Populations
A Maps i consensus integrated
A QTL collation

A Maximise utility of Multinational Brassica A genome
seqguencing + C genome in USA

9‘%, brassica.info
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[ MARKER_ASSAYS
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( PLANT_POPULATIONS |
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[ POPULATION_LISTS ]

|
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|
|
|
|
|
|
, , [ PROCESSED_TRAIT_DATASETS | |
|
|
|
|
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|
|
|
|
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|
|
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[ MARKER_vARIATIONS T\
[ PLANT_MARKER_VARIATIONS ] i
J’ [ qriioes | (| LINKAGE_GROUPS | ( LINKAGE_MAPS ]
[ PLANT_MARKER_FRAGMENTS ] i | i ‘L 1 1
( QTL ) ( MAP_LINKAGE_GROUP_LISTS | [ GENOTYPE_MATRICES |
[ - POPULATION_LOCI }
( MAP_POSITIONS J—s{  map_tocus s | | \lige Stere.:
Y
( POPULATION_LOCUS_ALLELES | ( ‘ POPULATION_GENOTYPES |
y v v
( POPULATION_LOCUS_GENOTYPE_ALLELES | ( PLANT_LINE_ASSIGNED_GENOTYPES ; |
\ S Vesion
-~ .. //
P
Schemaforthe CropStorec: federation of databases August2009 (version 6.0): A

curated/administered as: cs_GENETIC_MARKER, cs_LINKAGE_MAP, cs_PLANT, cs_TRAIT, cs_QTL & cs_ADDITIONAL_INFORMATION Graham Kinn Pierre Carinn 520



v | ) (e Vim) = [ PLANT_VARIETIES
Sequence Repositories: B 6.0
Genbank, Brasse n s e mb |

PLANT_TRIALS

~—

[ PLANT PARTS |

{

[ POP_TYPE_LOOKUP |

e —

( PLANT_POPULATIONS |

|

[ POPULATION_LISTS |

MARKER_ASSAYS |

|

_OCCASIONS |
( MARKER VARIATIONS |

( TRAIT_SCORES )
[ PROCESSED_TRAIT_DATASETS |
( PLANT_MARKER_VARIATIONS | .
| | QTL [ LINKAGE_GROUPS | ( LINKAGE_MAPS |
( PLANT_MARKER_FRAGMENTS | ! ! ]
| QIL J [ MAP_LINKAGE GROUP_LISTS | [ GENOTYPE MATRICES |
! 4
- LINKAGE MAPS
l m.:uljulua H T ———— Lol o8
POPULATION_LOCUS_ALLELES | [ POPULATION GENOTYPES |
[ GENOTYPE DATA I )
l | |

) | )
Schema forthe CropStoreces federation of databases August 2009 (version 6.0):

curated/administered as: cs_GENETIC_MARKER, cs_LINKAGE_MAP, cs_PLANT, cs_TRAIT,cs_QTL& cs_ADDITIONAL_INFORMATION

r-Y
N

Graham King, Pierre Carion
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Data Capture

"
5,,,},” Data IUE Template SHeets for CropStore database Mmodules [35} |

p; Pisms Carion (pierre carior k) & Graham King: 2005 Rothamsted Research. Harpsndsn. ALS 2)

General Introduction

[
Tris Exxcel worknaok (s fil) is an of the inout templates for the CropStars curation database, currenty aaministered using MySQL. Thare are four input warksoak comespanding to
the three primary modules of the daiabase (cs_oln's (inciuding traits), cs_inkage_maps (including map loci. QTL). os_markers (inuding alleles and genatypes) and one for
auibary/zditional dats tales. shest corespands dirzetly to 3 SINGLE fable wihin the database, and 2ach column & fisld, Belaw we provide guideines on how 1o use these
y input templates fnfomaton on how il o M2 il be gl i e coabase st

Table Format Descriptions

each corresponds directly to a e

Database Defaule Usluss aze shows in GREY sails st tep of cslumm endof
IE ¥Eiiow cells are for dava table

.
The data cells {PALE YELLOW) have been formatied to accept similar data lengths to the MySCL database, and will display an error message if anything that will not fit is entered.
T font of e Gt 5pace 1as 500 oot 10 e Fxed Kl 1o Typa Fart et e et 5 1 il i hock St ahah, 50 cach chacer ket e Seme space. DO NOT

. CHANGE THIS,
~ weffre you do not have e irformation, s mporiant o erer s DEFAULT valve \
e recormmend p zn ek’ Ll mm ant DEF gl (35 ;..v {13 and wrng over s with any posiive informaion
u F o s snouia m winloff dsts in re .u —— cet may spiay unexpecied behaviour wintis, hough e information

relbine on can be bty

Where an indiidual is identifed (sg donor, scorer, etc) please us their curent emal address - this will ansurs there is no confusion batween individuals with the sams name or

initals. We will also endeauour to heen of updated email adcresses so that history of an individusl can be tracked (All personal information will b kept in sccordance with the
UK Data Protaction Act 1395)

Haming conventions and recommendations.

you wil nasd to establsh agraed naming conventians praferably with a fixed format. sae our suggesied data namenclatures
(more information can be found at Ntp fwvew Dracsica infairesouros/databases orpstors. oho).

ensurs UPPER, Mixed and lower ca:
a series of homonyms.

wentons are agreed and maintained in Whatever you do - many datsbases ars cass-Sensidve and it impertant nt to develop
Y B - - ensure that you maintain clear distincion between 2210 "0" and Upper case "G
Wheraver possible, maintain a xed siring length for names used for sorting etc - 2.g. populations. planis. stc - his helps to frap transeripfion erors. Likewiss it s very importan
whers possitle fo use leading 22r0s in numbered samples st - 2.9. f e going to colledt over 1000 samples, then start with XOOOD not X1 1 This paint can nat be stressed
] strongly enaugh - in fact we sometimes defioeratsly start 2. say sample 1001 rather than one. just o ensire we mairtain the string length, This issus must whers possile be
Microsoft Excel - cs_preloaded_datatables_080_Feb08.xIs
Fle Edit View Insert Format Tools Dasta  Window Help  AdobePDF

developed with time and as o

A B C
1 country_name data_provenance
2
example tables are generate :
. 4 |ABW Aruba Current IS0 3166 alpha-3 list, under Wikipedia en
5 |ADN Aden oOther or old 3 letter Country code, under wWikipe
6 |AFG Afghanistan Current ISO 3166 alpha-3 list, under Wikipedia en
7 |AFI French Afar and Issas |Other or old 3 letter Country code, under Wikiped
8 |nco Angola current IS0 3166 alpha-3 list, under Wikipedia en
9 A1A Anguilla Current IS0 3166 alpha-3 list, under Wikipedia en
. 10 |[ALA Aland Islands Current IS0 3166 alpha-3 list, Wikipedia en
Com Ie me nted b communitv- sz pibanis Current 150 5165 aipha 3 1ist, wder wikipesia en
12 |AND Andorra Current ISO 3166 alpha-3 list, under Wikipedia en
13 |ANT Netherlands Antilles Current IS0 3166 alpha-3 list, under Wikipedia en
= = = 14 |ARE United Arab Emirates |Current ISO 3166 alpha-3 list, Wikipedia en
based tral n I n / u Id an Ce 15 |ARG Argentina Current IS0 3166 alpha-3 list, under Wikipedia en
16 |ARM Armenia current ISO 3166 alpha-3 list, under Wikipedia en
17 |asc Ascension Island Other or old 3 letter Country code, under Wikiped
18 |ASM American Samoa Current ISO 3166 alpha-3 list, Wikipedia en
19 |ATA Antarctica current ISO 3166 alpha-3 list, under Wikipedia en
20 |ATB British Antarctic TerrjOther or old 3 letter Country cede, under Wikiped
21 |ATF French Southern TerritdCurrent IS0 3166 alpha-3 list, under Wikipedia en
22 |ATG Antigua and Barbuda current ISO 3166 alpha-3 list, under Wikipedia en
23 |ATN Dronning Maud Land Other or old 3 letter Country code, under Wikiped
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Data Security

Explicit filtering of
public vs private data

Used when curating pre-published data pending
release, and detailed data under MTA etc.
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Species Selection

Select All B. juncea B. nigra B. napus B. oleracea B. rapa

Optional Text Search
Population Name  BnaT Year(e.g 1996)

[ Display || Reset |

Office 2007 users: Please ignore the #File Error: data may have been lost# message. This only affects the formatting in
Excel 2007, we are in the process of fixing this. Thank you.

Your selections have found § Maps (of 34 in the database)

For comments and data source attributions please download the relevant Excel spreadsheet below

Downlead map list anly |D-:|'-an-:|ad map list, with Linkage Group Details|
; ; ) mapping sub
Species  linkage ma map description - version map date
P g P p p population p
Show CMap Graphic
napus BnaTNDH_01_2006a B. napus TNDH Qiu et al. (2006a)§ BrnaTNDH_01 1 2006-09-08
Download map data
back te top
. . . mapping sub
Species linkage ma| map description b version map date
P g P p p population p
3 Show CMap Graphic
napus  BnaTNDH_01_2007a B napus THOH map Bancroft et 4527 0 o1 2 2007-09-25 b oTap
(2007a) Download map data
back te top
. . . mapping sub
Species linkage ma| map description b version map date
P g P p p population p
Show CMap Graphic
napus  BnaTNDH_01_2008a B. napus THDH Suwabe etal BnaTHDH_01 3 2008-02-06 b e
(2008a) Download map data
backte top
; ; ) mapping sub
Species linkage ma| map description b version map date
B g p o P population o
Show CMap Graphic
napus  BnaTNDH_05_2008b B napus THDH map Morgan etall'e 1y 0y ge 4 2008-12-12 [ Show Qiap Graphic |
(2008b) Download map data
backte top
. . . mapping sub
Species linkage ma| map description b version map date
P g P p p population p
Show CMap Graphic
napus  BnaTvsL 03 tsgea  0;Napus TVSL Howsll etal BnatvsL 03] 1 1996-01-05 b oTap
(1996a) Download map data
back te top
Download map list only |D-:|wn|-:|ad map list, with Linkage Group Deiails|

http://www.brassica.info/CropStore/maps.php

Species Selection

Office 2007 users: Please ignore the #file Error: data may have been

© 8 junces 8 ngra Hotee
8 napus B.rapa 8 spp
Population Selection
@ All Populations O Diversity
O Mapping Mutant
Optional Text Search
Population Name  BnaT| Parent Line

(_Dispay ] [ Reset |

lost® message. Thi g
Excel 2007, we are in the process UBig s mzewTuMs only affects the formatting in

Your selections have found 2 Populations (of 38 in the database)

For comm
€nts and data source attibutions please download the relevan

s tExcel spreadsheet beloy
S anes Downloag Details of alt Populations
Species
'opulation Female parent Male parent Ti
s . Yoo Number of Number of
Ningyou 7 OH segrega SUD'm5‘<MbO
" ao
8
Popuation
ub P
Opulation Number of lines Descripti
BraThox o
o BnaThow_og 202
X 02 The complete set of 202 Ty
Snamioy BnaTnow_o4 e —
X 188 The 123
- ® 188 TNDH 1, ot
SeaTho BnaThow_gp 5 - N
B Vi
. Version 1 of con )
T oamigy 10 et TIOH gy
0w h o :
BnaTroy g4 < 100 g 2 S st
Saalipy - “o1v0rg
o BnaThoy_gg

Popuation
BnaTygy

Population
BraTvg,
8o

Vs

Snatvg,

Bam
Snatvg,

S

F
emale Parent Male
o€ Parent

Victor

Tapidor py Type

Sub Population

B""Vslioo Deanpuoﬂ

Bmwsl_o‘ :x- °12008 Ines 5
0 o ooy 1T

Snatvsi,_op : P
0 o *]

BnﬂvsL 0
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bﬁi@ HH M@E@@

Species Selection

Select All B. juncea B. nigra B. napus

Optional Text Search
Population Name  BnaT

Year(e.g 1996)

[ 8.

oleracea

[

Display

Reset

]

Office 2007 users: Please ignore the #File Error: data may have been lost# message. This only affects the formatting in

Excel 2007, we are in the process of fixing this. Thank you.

&% - 4 & C\Documents and Settings\caric ~

/ Home Insert Pagelayout Formulas Data Review View Add-Ins

B. rapa -

‘J/ Home Insert Page Layout Formulas Data Review View Add-ns Acrobat
61 ¢ 2
| A ) I B | c_ | ol ] —
| Data Description BnaTNDH_01_2006a maps
Data Source hitp://www.brassica.info/Crop Store/php/Crop StoreWebService
Date Retrieved 23Nov-09 16:14 GMT

Downlead map list anly

Your selections have found § Maps (of 34 in the database)

Download map list, with Linkage Group Detail

For comments and data source attributions please download the relevant Excel spreadsheet below

map position
84.938
60.669

14.06

67.038

back te top

(1996a)

; ; ) mapping sub
Species  linkage ma map description - version map date
P g P p p population p
napus BnaTNDH_01_2006a B. napus TNDH Qiu et al. (2006a) BnaTHDH_04 1 2006-09-08
[ Dowinload map data
back te top
. . . mapping sub
Species linkage ma| map description b version map date
P g P p p population p
napus  BnaTNDH_01_2007a [230';1‘]’”5 THDH map Bancroft etal g iy _p1 2 2007-09-25
back te top
. . . mapping sub
Species linkage ma| map description b version map date
P g P p p population p
napus  BnaTNDH_01_2008a B. napus THDH Suwabe etal BraTHDH_04 3 2008-02-06
(2008a) [ ownioad map data
backte top
; ; ) mapping sub
Species linkage ma| map description b version map date
B g p o P population o
Show CMap Graphic
napus  BnaTNDH_05_2008b B napus THDH map Morgan etal g ny gg 4 20EA21] [ —
(2008k) |_Downiad mao data ]
backte top
. . . mapping sub
Species linkage ma| map description b version map date
P g P p p population p
Shovw CMap Graghic
napus  BnaTvsL 03 tsgea  0;Napus TVSL Howsll etal BrnaTVsL 03 1 1996-01-05

[owinioad map data

D-anl-:lad map list only

http://www.brassica.info/CropStore/maps.php

s mappl.M -

Acrobat
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Prototype PC-Windows Interface

Connect via local, distributed or web-service



