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Outline

 Assembled Brassica genomes
 |dentify and annotate genes
 |dentify genome variation

e Associate genome variation with traits
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Finding function

* Which alleles have been selected for in different germplasm?
« (Can we associate genes/alleles with traits

e Have all favourable alleles been fixed?

 Have unfavourable alleles been dragged along for the ride?

 What is the impact of linkage drag?

e Can this information be used for selecting parents/progeny?

« Can this be applied for breeding better canola?
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Finding function

« (Genotyping by sequencing
e Screen broad germplasm
e Diversity sets
e Segregating populations

* Infinium array
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Brassica Sequencing

 lllumina GAllx and Hi-Seq data for:

 B.rapa BA, XA
« B.oleracea BC
e 14 B. napus cultivars
 Diploid A, Band C

Wild Brassica species

The Brassica rapa Genome Sequencing Project Consortium. The genome of the mesopolyploid crop species Brassica rapa. Nature Genetics
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Candidate gene discovery

10 cM
0OIl09 A06
BRMS036 | | Physical map
Na12 El BRA8023 BRMSO4O CB10439 CB10278 BRMS075 Na12 A02
BRMS005 KBRH143H15 RA2 AO5
1Mbp

Physical scaffolds
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Candidate gene discovery

« Seguencing confirmed the presence of a large (402 nt) insertion in the 3’ region of
Ag Spectrum

Skipton
W e
- = 132 nt Qen
627 nt 6 nt

Ag Spectrum

SMAP435G_F3 SMAPA39E_R3
SMAPA35G_F8 ATG SMAP4356_RE
- = A = Insertion in 3’ UTR
7 E 3 * * ok % ok * * .
— — Stop codon at position

628 nt 6 nt 44 — truncated protein
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5306 genome wide SNPs
Genotype >2000 lines
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Ve B MBGP SNP consortium

A, C and AC genomes

60,000 SNPs

Genome wide coverage

SNP content by 1 December 2011
Delivery April 2012

11
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Sequencing

* |solates sequenced
« 06 MGPP641
« 04 MGPS021

 |llumina GAllx paired end reads
 06-41 -> 140x coverage
 04-21 -> 86x coverage

« Aligned to L. maculans genome
 SNP prediction performed
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Alignment of tags to reference genome

Consensus

Coverage

RE. 296 Lmadwrd 03 ...
REW 312, Lmafwrd_03_.
FUWE=313. Lmadwrs_03_.
FUIL* 314, LmaAwvrs_37 ...
FUlx 315, Lmadfwrs_37_..
REY 316. Lmafwrt_37_
REW 317. LmaAwrs_37_
REV 318, LmafAwrd_03_...
REW 319, LmaAvre_37_..
FUl 320, Lmadwrd 03

REWY 321, Lmafwrs_37 .
FUIC 322 |mafwrs_37_
REW 323, LmafAvrd_03_
FUie: 324, Lmaswrd_03_,
RE\W 325. LmaAwrd_03_
REWV 326. Lmafwrd_03_
FUC=327. Lmafwrd_03_..
FUll» 328. LmaAwvré_37_..
FUll» 329 Lmadwvrd_03_.

REW 330. Lmafwre_37 ...
FEW 331, Lmafwrd 03 .
FUIC= 332, LmaAwrs_37_
RE\" 333, LmaAwvrd_03_
FUICs 334 LmaAwvrd 03
RE\ 335, Lmadwvrd_03_.
FUC 336. Lmadvrd_03_
FUlx 337, Lmadwrd_03_.
FUC 338 Lmadwrd 03 ..
RELY 336, Lmafvrs_37 .
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FUIC 341 . Lmafwr_37_
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FUIL: 345 LmaAwrd_03_.
FUIC 346, LmaAwB_a?’: .
FEM 347 Lmadfwrs_37 ...
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FUIL=350. Lmafvrs_37__.
REL' 351, LmaAwvré_37_
REL* 352 Lmadwrs_37_
FUL- 353, LrmnadAwvrd 03
FUWE= 354 Lmafwrs_37_
RE\' 356, LmaAwvrd 03
REW 356 Lmafwvre_37_
REV 357, Lmalvrd 03
RELW 358, LmaAwre_37_.
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FUIL: 366. Lmadwrs_37 ..
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REW 376, Lmadwrd_03_...

ZSEU377 LmaAuie 37

G X ! \
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ARAGARATAATTATTACAT AGHGAR
'_'I'AF‘-Cc ATAATTATTACAT AGRGAR
B GAAT ARTTATT AC AT AGH GA R
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TTATTACATAGHGRRMA
TTATTACATAGHGAR
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ATTACATAGRGAR
TTACAT AGHGA M

TTACAT AGHGAR
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SNP identification

 SNPs predicted using SGSautoSNP
o 21,814 SNPs predicted
o 2.07 SNPs per kb

SNP type Base change Count

Transition > G 8905

Transition 8758

Transversion 1088

Transversion 1021

Transversion > G 1038

Transversion G > 1004
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SNP Validation

* SNPs predicted using SGSautoSNP

» 20 SNPs validated using Sanger sequencing across 25 different
Isolates

» 384 SNPs chosen for Goldengate assay

259i150 259i1ED 259i1?ﬂ 259i180
Consensus ; CCCGERAAACAACACTGAACCTHNGC CAGAAACCCG
0
1. FP929121 (modified) EEEC-CAAAEAAEABTCAAEETA CEEA GAA ABEEGC
O
T [ =
2.83_12 CCCCAAAACAACACTCAACC TIEGCCAGAAACCCC

|
."*'. I i ! .-'-'._ .'. '-_
3.83_8 CCCGAARACAACACTGAACCTTGCCAGARACCCE
— | B e

4.83_10 CCCGCGAAACAACACTGAACCTAGCCAGAAACCCG

O
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L. maculans Goldengate assay

* 96 different isolates (including replicates)

« 384 SNPs

 Genome-wide spread
e 76 Supercontigs



SNP number SuperContig Position Genic location

SNP1
SNP2
SNP3

SNP5
SNP6

0
20
25

S)
60

369650
433691
259169

996624
506

1524477

789721

838930

1362010

1296096

352844
838085

1107690
1268037

CDS
CDS

Intergenic

CDS

Intergenic

Genic
Intergenic
Intergenic
Intergenic
Intergenic

CDS

Intergenic

Intergenic
CDS

SNP Type

Transition
Transition

Transversion

Transition

Transversion

Transition
Transversion
Transversion
Transversion

Transition

Transition

Transversion

Transversion
Transition

Base changes




SNPs In coding region

» Differences in tag sequences between 06-41 and
04-21

» base change D (Aspartic acid) to N (Asparagine)

Consensus T T G G G T A G T
Translation
gBotn
Coverage -
HE O
L+ 1. 6kb SC12 Avrd 1
Translation W v o
Lema POB624C

FEVE28. LmaAvrd_03_..
Translation
FUDE31. LmaAvrd_03_
Translation
REV 832, LmaAvrs_37_..
Translation
FUD B33, LmaAvrd_03_
Translation
FEV B34, LmMaAwrG_37_.
Translation
FUD 835 LmaAvrG_37_
Translation
FUD 840. LmaAvrd_03_..
Translation
REVB41. LmaAvrd_03_
Translation
REVE42. LmaAvrd_03_
Translation
FUD B46. LmaAvrd_03_..

FUD 847, LmaAvrd_03_
Translation

REV'E51. LmaAvrd_03_..
Translation

REV B52. LmaAvrd_03_

Translation

REV §53. LmaAvrd_03_.
Translation

FUD B55. LmaAvrs_37_

Translation

FUD 859, LmaAvie_37_.
Translation

FUD 860, LmaAvrd_03_..
Translation

REVBE1. LmaAwrd_03_

Translation
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te Reference Year plant
number Isolate name Year Cultured was grown | Stubble resistance source| Stubble cultivar | Stubble collection site State
04MGP-P029 L. maculans 2004 2003 Polygenic Pinnacle Geelong VIC
07VTJHO020 L. maculans 2007 2006 Juncea JC05007 Horsham VIC
3 09SMJ087 Not yet determined 2009 2008 Juncea OasisCL Kaniva VIC
4 05MGPP033 L. maculans 2005 2004 Poly Skipton Yeelanna SA
5 89/C16 L. maculans 1988 1987 unknown B. napus Millicent SA
6 04MGP-S006 L. maculans 2004 2003 Sylvestris Surpass 400 Eyre Peninsula SA
7 10SMJ041 Not yet determined 2010 2009 Juncea Qasis Tamworth NSW
8 06MGPP019 L. maculans 2006 2005 Polygenic Beacon Wagga Wagga NSW
9 LM300 L. maculans 2002 2001 Polygenic TI1 Pinnacle Mt Barker WA
10 LM592 L. maculans 2003 2002 Polygenic TI1 Pinnacle Mt Barker WA
11 065012 L. maculans 2006 - Napus ATR-Beacon Bordertown SA
(cultivar
12 06J085 L. maculans 2006 - Juncea unknown) Horsham VIC
13 05P032 L. maculans 2005 - Napus Skipton Yeelana SA
(cultivar
14 IBCN13 L. maculans 1991 - Napus unknown) Australia -
(cultivar
15 IBCN15 L. maculans 1988 - Napus unknown) Streatham VIC
(cultivar
16 IBCN16 L. maculans 1988 - Napus unknown) Australia -
(cultivar
17 IBCN17 L. maculans 1988 - Napus unknown) Millicent SA
(cultivar
18 IBCN18, M1 L. maculans 1988 - Napus unknown) Penshusrt VIC
(cultivar
19 IBNC75 L. maculans 1987 - Napus unknown) Australia -
(cultivar
20 IBCN76 L. maculans 1987 - Napus unknown) Mt Barker WA
21 N/A L. maculans 2005 - Napus Surpass501TT Mt Barker WA
22 N/A L. maculans 2005 - Napus Beacon Mt Barker WA
(cultivar
23 PHW1223 L. maculans 1987 - Napus unknown) Australia -
Ref v23.1.3 L. maculans Mid-1990 - - - - -
21" 04MGPP021 L. maculans - - - - - -
41' 06MGPP041 L. maculans - - - - - -
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Goldengate Preliminary Analysis
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B Brnhe, o
Presence/Absence variation

e Sequencing further isolates

 |dentification of sequence reads present in
some genomes and not others

* Annotation of these regions

e Assoclation with known information about
the I1solates
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