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e Diversity genomics

 SSR genotyping

« SNP Discovery and genotyping

« Genome sequencing

 Integration of genetic and genomic data
e Future work
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. Diversity genomics

Development AR Canire
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e Characterising genomic and phenotypic diversity
In cultivated and wild plant species and their
pathogens

Brassicaceae, Leptosphaeria maculans

 Investigating genetic variation in crops and wild
relatives

* |nvestigating the evolution of plant pathogen
Interactions

 |dentifying novel genes and genetic markers for
traits of interest, such as disease resistance
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To determine the genetic nature of L. maculans resistance in Brassica
and characterise the extent of genetic diversity of L. maculans resistance
genes in Brassica napus and wild Brassica relatives

To characterise the genetic diversity of L. maculans populations in relation
to geographic area and agronomic practice

To determine the extent of LD in the L. maculans genome, specifically
around avirulence gene clusters

To determine the extent of LD in the Brassica genome, specifically around
resistance gene clusters

To characterise the specificity of the gene for gene interaction between
the plant host and pathogen

To develop a model for genome co-evolution between host and pathogen
and the role of selective sweeps in this process
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o Genetic diversity

Development SR Canne
Corporation of Excrllence

 Germplasm collections are valuable gene pools

e Assessing genetic and genomic diversity within these
collections:
assign lines and populations to diverse groups
study the evolutionary history of wild relatives

verify pedigrees and fill in the gaps in incomplete pedigree or
selection history

monitor changes in allele frequencies in cultivars or populations
help narrow the search for new alleles at loci of interest.
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 B.rapa:
» Brassica sp. — barrelieri, tournefortii, oxyhhina, deflexa, chinensis,

narinisa, nipponsinica, tricoluris, pekinsis.

e B. nigra:
e Brassica sp. — maurorum, fruti(:ul_osla_tf procumbens, procumbens,

cadmea, desertii + genera Sinapis, Hirschfeldia, Eucastrum.

 B.oleracea:
hilarionis, incana, insularis,

* Brassica sp. — rupestris, villosa |
macrocarpa, montana, cretica, botteri, balearica.



THE UNIVERSITY —%’:"
NP OF QUEENSLAND .., lian Gevernme ot
................................

e Q) Genetic diversity

Sixty SSR markers
~3 per chromosome

384 SNPs

anchored to A genome
Targeted amplicon sequencing
>3000 SNPs

across ~250 Brassicaceae
Genome sequence data
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e Assess relationships within the Brassicaceae

e Correlate this with morphological and inter-
specific hybridisation data
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e Q) Genetic diversity

o 28 species

11 genera

 Wild, elite cultivars and landraces
e 20 countries of collection
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Species
. barrelieri
. carinata
. deflexa*
. incana
. juncea

. montana

B
B
B
B
B
B
B. nigra
B. oleracea

B. oxyrrhina

B. rapa*

B. ruvo

B. souliei subsp. amplexicaulis
B. tournefortii

Capsella bursa-pastoris
Crambe abyssinica

Diplotaxis tenuifolia

Eruca sativa

Guizotia abyssinica
Hirschfeldia incana

Lepidium campestre

Matthiola incana

Matthiola longipetala subsp. bicornis
Sinapis alba

Sisymbrium erysimoides
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Sisymbrium sp.
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e Q) Genetic diversity

o 47 species

e« 20 genera

 Wild, elite cultivars and landraces
e 49 countries of collection
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Species No.
B. barrelieri 2
B. carinata 6
B. deflexa 2
B. fruticulosa 2
B. incana 2
B. insularis 1
B. juncea 35
B. maurorum 1
B. montana 2
B. napus 17
B. nigra 20
B. oleracea var. gemmifera 2
B. oxyrrhina 2
B. rapa 27
B. ruvo

B. souliei subsp. amplexicaulis

B. spinescens

(O 2 N

B. tournefortii
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o Brassicaceae diversity set

Development AR Centre

Corporation of Excellence
Species No. Species No.
Camelina sativa 1 Lepidium sp. 2
Capsella bursa-pastoris 2 Matthiola incana 1
Cardaria draba 2 Matthiola longipetala subsp. bicornis 1
Carrichtera annua 2 Myagrum perfoliatum 2
Chorispora tenella 1 Raphanus raphanistrum 2
Conringia orientalis 2 Raphanus sativus 2
Coronopus didymus 1 Rapistrum rugosum 2
Crambe abyssinica 5 Sinapis alba 5
Diplotaxis muralis 2 Sinapis arvensis 3
Diplotaxis tenuifolia 2 Sisymbrium erysimoides 2
Diplotaxis tenuisiliqua 1 Sisymbrium irio 2
Eruca sativa 3 Sisymbrium officinale 2
Guizotia abyssinica 3 Sisymbrium orientale 2
Hirschfeldia incana 2 Sisymbrium sp. 2
Lepidium campestre 1
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o Diversity genomics

e Next generation seguencing:
Whole genome shotgun
SNP discovery
Genetic and physical mapping
Gene and promoter discovery
Novel sources for traits of interest
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e Paired end sequence from parents of mapping
populations

 SNP discovery

e Genotyping using golden gate

e Physical mapping

* Cross species amplification to other
Brassicaceae members

15
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AC189312 .. ACEACACAAGAAGGCAGCEAATG TG GAGACATCAAAAATATTCACCECGAAAGAGC TICGAGAAGGC GACAGATAGC TT TAACAAGAACAGGETTCTTGGECAGGGE

Bna_03_00.. A G AAGGAGGEMAATGTGGAGACATCARARATATICA CGAAAGAGCTCGAGAAGGCEACAGATAGCTT TAACAAG

Bna_03_00.. ACCACACAMGAAGGAGGEAATGTGG TCA CGAAAGnGCTFGnGAAGGPGAPGGATnGCTTTAACAAGAACAG-GTTCTTGGGCAGGGP
Bna_03_00.. A AATGTGCAGACATCAAAAATATTCA CGAAAGA P-AF GATAGCTTTAACAAGAACAGGGTITCTTGGGC
Bna_03_00... TCTGCGAGACATCAAAAATATTCA CGAAA - CTTTAACAAGAACAGGGTTCTT

Bna_03_00... CAAGCAGGEAATGTGGAGACATCAAAAATATTCAC C AA T CTTTAACAAGAACAGGGTTCTTGGGCAGGGA
Bna_37_00... GAAGGAGGEAATGTGGAGACATCAAAAATATTCA TTCTTGGGCAGGGR
Bna_37_00... GAAGGAGGEAATGTGGAGACATCAAAAATATTCA CCA AAGnGCTCG GAnGGCG“C

Bna_37_00... CAAGCAGGEAATGCTGGAGACATCAAAAATATTCA CEAARGAGCTCGAGAAGGCGAC

Bna_37_00... GCAAGCAGGEMAATGTGGAGACATCAAAARATATTCA MCGAAAGAGCTCGAGAAGGC GAC

Bna_03_00.. ATCAAAAATATTCAC CGPGnAAGnGCTP'AGAAGGC-APAGATnGCTTTAAGAAGAACAGGGTTCTTGGGCAGGGP
Bna_03_00... CGAAAGAGC TCCAGAAGGCHMIACAGATAGC TTGAACAAGAACAGGETTCTTGGECAGGGA
Bna_03_00... AGCTCGAGAAGGCGACGEGGATAGC TTTAACAAGAACA

Bna_03_00.. TCCAGAAGGCHMACAGATAGC TT TAACAAGAACAGEE:

Bna_03_00.. AGnAGGPGAPGGnTAGCTTTAACAAGAACAG-GTTCTTGGGCAGGGP
Bna_03_00... BACACATAGC TTTAACAAGAACAGGGTTCTTEGGCA
Bna_03_00... GACGBGATAGCTT TAACAAGAACAGHEIGTTCTTGGECA
Bna_03_00.. ATAGCTTTAACAAGARACAGGGTTCTTGGEGCAGGGER

e Extract sequences from TAGdb
e Import into sequence visualiser
e ZOOMm Into relevant regions

ldentify predicted SNPs

16
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o SNP validation

 |dentify region of SNP

« BLAST against Arabidopsis and Brassica
seguence to assess redundancy

 Suitability for ultra high throughput genotyping

« Small scale amplification and sequencing
validation

17
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o Low-coverage Issues

« Applications of coverage affected by
e Sequencing bias
e Errors
* Repetitive areas

Species Genome Size Coverage
Brassica rapa Chiifu ~600 Mbp ~8X — 16X

SNP Detection
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SNP validation



U B. rapa SNPs

e 768 SNPs
e 95% SNPs correctly called
 Lower coverage more likely to be true SNPs
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 lllumina Golden gate system

« 384 SNPs and 192 individuals
e 2 B. rapa mapping populations
« Parents of B. napus mapping populations
o Selection of wild Brassicaceae

22



ag,  Cross species transferability

« SNPs from A genome amplified and sequenced
from:

« C genome
« Parents of B. napus mapping populations
e Brassicaceae

23



Brassicaceae diversity
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* Finding the genes for the traits

e Integration of genetic data with genomic data
« Mapping of QTL regions to genomic data

Annotation



a. Future work

ARC Centre
= Excellence

« SNP identification and genotyping of cultivated
and wild Brassicaceae

 |dentify which Brassicaceae will be useful to
sequence

e Use next generation sequencing data, molecular
markers and morphological variation to study
diversity across Brassica species and wild
relatives

26
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