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Resistant X Susceptible
R1: 70 ind. S1:15ind.
R2: 67 ind. S2: 17 ind.
R3: 50 ind. S3: 13 ind.

Expected segregation: 3 resistant : 1 susceptible
x2 P =0.049; 187 resistant and 45 susceptible F, plants
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Wheat genome: Wheat transcriptome:
« ~17 Gbp * ~76 Mnt . '
* Hexaploid AABBDD * Prone to gene expression bias

- Coverage: ~2X * Coverage: ~440x

Coverage per llumina HiSeq 2000 lane per
manufacturer specification
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Genomic Sequence . .

Avocets X/ John Innes Centre
1IAS ctGtgGga
1BS ctTtgGga
DS ctGtgGga
Avocet S + Yr15
1IAS ctGtglGga
1BS ctTtgAga
1DS ctGtgGga
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S. Wang, et al (2014). Characterization of polyploid wheat genomic diversity using a high-density 90,000 SNP array. Plant Biotechnology Journal.
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SNP-1 A cgcatttGecgcgYgecgataccggegectKtgGgaatatttgcagcgaaggegtg

SNP-1 B cgcatttAcgcgYgcgataccggecgectKtgAgaatatttgcagcgaaggegtg
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SNP-1 A cgcatttGegecgYgecgataccggegectKtgGgaatatttgcagecgaaggegtg
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IWGSC-1D C--atttGegcgTgcgataccggegectGtgGgaatatttgecagegaaggegtg
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SNP-1 A cgcatttGegcgYgcgataccggegectKtgGgaatatttgcagecgaaggegtg
SNP-1 B cgcatttAcgcgYgcgataccggcgecctKtgAgaatatttgcagecgaaggegtg

IWGSC-1A cgcattthgcgcgcgataccggcgccthgﬁ@aatatttgcagcgaaggcgtg

IWGSC-1B cgcatttAcgcgcgcgataccggcgcctTtgGgaatatttgc———gaaggcgtg

IWGSC-1D €~ —attthgchgcgataccggcgccthgGgaatatttgcagcgaaggcgtg

non-homoeologous

The Genome Analysis Centre



The Genome Analysis Centre™

John Innes Centre
SNP-1 A cgcatttGegecgYgegataccggegectKtgGgaatatttgecagecgaaggegtg
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IWGSC-1D €~ —atttéﬁ_é:gcngcgataccggcgccthgGgaatatttgcagcgaaggcgtg
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SNP-1 A cgcatttGegcgYgcgataccggegectKtgGgaatatttgcagecgaaggegtg
SNP-1 B cgcatttAcgcgYgcgataccggcgectKtgAgaatatttgcagcgaaggegtg
IWGSC-1A cgcattthgcgégcgataccggcgccthgGgaatatttgcagcgaaggcgtg
IWGSC-1B cgcatttAcgcg%c%gcgataccggcgcctTtgGgaatatttgc———gaaggcgtg
IWGSC-1D c——attthgcgg_';'_igjcgataccggcgccthgGgaatatttgcagcgaaggcgtg
——————— il i

semi-specific
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SNP-1 A cgcatttGegcgYgecgataccggegectKtgGgaatatttgcagecgaaggegtg

SNP-1 B cgcatttAcgcgYgcgataccggcgectKtgAgaatatttgcagcgaaggegtg

IWGSC-1A cgcattthgcgcgcgataccggcgcctjéj:gGgaatatttgcagcgaaggcgtg
IWGSC-1B cgcatttAcgcgcgcgataccggcgccth’jcgGgaatatttgc———gaaggcgtg

IWGSC-1D C- —attthgchgcgataccggcgcct:_(i’:cgGgaatatttgcagcgaaggcgtg

v /°
------- B
specific
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Tested with Primer3 . .

John Innes Centre
X 4
SNP-1 A cgcatttGegecgYgecgataccggegectKtgGgaatatttgecagegaaggegtg
SNP-1 B cgcatttAcgcgYgcgataccggcgectKtgAgaatatttgcagcgaaggegtg
IWGSC-1A cgcatttGcgecgegegataccggegectGtgGgaatatttgcagecgaaggegtg
IWGSC-1B cgcatttAcgcgcgecgataccggegectTtgGgaatatttgcagcgaaggegtg
IWGSC-1D CcgcatttGegegTgecgataccggegectGtgGgaatatttgecagegaaggegtg

v 4
——————— f===-C-====-mmmmmm =T

Ramirez-Gonzalez, R, et al. (2014). RNA-Seq bulked segregant analysis enables the
identification of high-resolution genetic markers for breeding in hexaploid wheat. Plant
Biotech. J, 12(9), 1-12.
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Request primers

PolyMarker is an automated bioinformatics pipeline for SNP assay development which increases the probability of generating homoeologue-specific
assays for polyploid wheat. PolyMarker generates a multiple alignment between the target SNP sequence and the IWGSC chromosome survey
sequences (IWGSC, 2014 ) for each of the three wheat genomes. It then generates a mask with informative positions which are highlighted with
respect to the target genome.

See About to know how to prepare your input.

We have designed primers for the iSelect 90K chip

Upload File: no file selected
T




000,00 ,00,
The Genome Analysis Centre™

Progenitors

Fo population

Sequencing

e) SNP Markers

KASP Assays
Genetic map
Validation by breeders

A
\/
G) Sequence Alignments N

-NCBI Unigenes v60
56,954 genes

-Krasileva’s gene models
94,177 genes

BWA-0.5.9

('b) l
R
Resistant ®l Susceptible
R1:70 ind. S1:15ind.
R2: 67 ind. S2:17ind.
R3: 50 ind. S3:13ind.
C) 4 lanes lllumina HiSeq 2000
RNA-Seq
4x108 100 bp, read pair
)
© 8
; 3x10
5 2x108
o
Z 1x108

Library R1 R2 S3 R3 S1 S2 Avs Yr15
Lane 1 2 Ry

Bulk Frequency Ratios

-SNPs between bioruby-1.4.3
progenitors bioruby-samtools 0.6.1
-Ratio of alleles between

bulks

Primer design

-Homoeologous in blat-0.3.4
IWGSC scaffolds exonerate-2.2.0
-Genome specific M/_\FFT-7.055
primer prlmerS-Z.Sy

The Genome Analysis Centre

John Innes Centre

Genotyping

Bioinformatics




Genetic Map

® 0.0‘...'..
The Genome Analysis Centre™

John Innes Centre
distal 0.5cM
.—— -
0.26 1.28 0.26 0.51 0.26 1.02 1.79
|- 1 | | |
[ I S |

-, ~ 1
1 1 Pie 1 : S o 1 1
R11 wms0413 R21
R22R16 Xbarc8 R5 Yri5 R8 R43 R19
R22 R16 Xbarc8 R5 R11 Yr Score R8 wms0413 R43 R21 R19 Individuals

B B =] B B 51
B B H H H H 1
=] B B B B B B 6
H H B B B B B 1
H H B B B B B 1
H H H B B B B 1
H H H H H B B - 1
H H H H H H H H 88
A A A A A A A A 37
H H H A A - A A 1
H H H H H A A A 2
A H H H H H H H 1
A A H H H H H H 2
A A A H H H H H 1
A A A H H H H H 1
A A A A A H H H 1

The Genome Analysis Centre



The Genome Analysis Centre™

John Innes Centre

SNP haplotype Reaction to P, striiformis
R11 R5 RS Resistant Intermediate Susceptible
C A T - 6 16
T A T - 11 -
T G C 79 1 -
@
Limagrain EE RAGT
SEEDS

United Kingdom

Validation on 113 UK varieties

The Genome Analysis Centre




09%%%* %
The Genome Analysis Centre™

7 . .
<
o
e John Innes Centre
()
(@2}
o
a
\ o
e) SNP Markers £
l KASP Assays =
c F1 Genetic map 8
-8 ® Validation by breeders (0]
© Resistant Susceptible (O]
=}
o R1: 70 ind. Yoot S1:15ind. A
8 | Ra67ind wooeees $2:17 ind. \
QA R3: 50 ind. Y009 S3:13ind. .
o\ ) /d) Sequence Alignments N
-NCBI Unigenes v60
56,954 genes BWA-0.5.9
-Krasileva’s gene models
94,177 genes
7}
\ 4 . Q
Bulk Frequency Ratios =
ﬁ:) 4 lanes lllumina HiSeq 2000 -SNPs between bioruby-1.4.3 g
8 RNA-Seq . progenitors bioruby-samtools 0.6.1 Ke)
g) 4x10°4 100 bp, read pair -Ratio of alleles between c
£ |48 Ik ke)
S |§ ax108 bulks hC_]J
c |2 . .
D 5 2x108 Primer design
g 2 1x108 -Homoeologous in blat-0.3.4
%) IWGSC scaffolds exonerate-2.2.0
Library R1 R2 S3 R3 ST S2 Avs Y115 -Genome specific MAFFT-7.055
\ Lane 1 2 37 primer pr|mer3-243y o y a r er

The Genome Analysis Centre




The Genome Analysis Centre™

John Innes Centre
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— Cristobal Uauy * University of Sidney
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— Vanesa Segovia

— Martin Trick +5BBSRC zw
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John Innes Centre

Building Excellence in Genomics and Computational Bioscience

Thank you for listening.

Ramirez-Gonzalez, R, et al. (2014). RNA-Seq bulked segregant analysis enables the
identification of high-resolution genetic markers for breeding in hexaploid wheat. Plant
Biotech. J, 12(9), 1-12.
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