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RosBREED

Enabling marker-assisted breeding in Rosaceae

Outline of Presentation

¢* Peach SNP array design
¢* Peach SNP array evaluation
¢ Cherry SNP chip array design

¢* Cherry SNP chip evaluation
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International Peach SNP Consortium
peach 9K SNP array vl




SNP detection, Stage 1 filtering

Pools 1-5
(CLC Genonucs Workbench by 1GA)
SNP included if:
* lununa Qscore =25

* Coverage 30-161 reads

I.\'Ur.lp.‘«'.\'n'f' 1"}' (

SMNP included if:
+ [lununa Cscore

+ Mol in repatifive région
* MAF =15%

Pools 6-11

« Alleles supported =5 reads
« Wotin repeiiive reson

+ Pool 12

e I |.\'rr;.'|.'r.":_"'.-_|r' |,'|‘I. QST

Sequence data combined
30 for Pools 6-12

« Coverage 10-380 reads

SNFP included if:
+ hlet critena for Pools6-11

W Pools 1-5
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(CLC Genomics Workbench by IGA)

SNP included if:

o Ilhmuna Qgcore 25

* Coverage 30-161 reads
* Notin repstitive region
o MAF 5%

943,549 SNPs

FPools 6-11
(SoapdNP by OSLI
SNP included if:
¢ Ilumina Qscore -30
* Cloverage 10-380 reads
+ Alleles supported -5 1eads
* Notin repehitive region

87,933 SNPs

SNP dctection, Stage 1 filtering

+ Pool 12
(SoapSNP by OSUD
Sequence daty combined

for Poolz 6-12

SNFE inchided if:
o Met critenia for Poolz 6-11

-> 78,805 SNPs
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Pre-validated SNPs SNP choice
Consideration of: Pre-validated SNP Stage 2 SNP included if:
* GoldenGate®-validated SMPs included if: + Spaced an even munber of SMNPs
* RosCOS SNPs l + Infinnum I1 type apart across the genome

+ Infemational comnmnaty-
subautted SNPs

649 SNPs

+ ADT score =06

387 SNPs

(8613/40.794= 1 chosen SNF
per 4.74 available Stage 2 SMPs)

8613 SNPs

IPSC peach 9K array vl

20 SNPs




SNP validation

Testing of further potential filtening parameters
with [lununa GoldenGate® assay

Other trait loci

96 SNPs screened via L 12 3 \1\ 2
GoldenGate on 160 peach

accessions ’AVD

" Accession-specific

Results of the GoldenGate validation: ll[l‘h\

SNP Polymorphism /

arameter Total roportion
: Exonic 30 57%? 0909 © 99

Intronic 19 74%
UTR 16 50% g\5\816(10 /46 /),
Intergenic 31 32%

Linkage group
Evenly spread (chromosome)
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CHOICE of 9,000 SNPs for final array

1,000,000 SNPS ---srosrosrosroseosroe oo > 9,000 SNPs
Stage 2 filtering
Merged SNPs from Pools 1-12 SINF kept if:
o Supported by 4 accessions
Removed duplicate SNPs o Infimum I type (not A/T or CV( transversion)

* ADT score 0.9
* Located in putative exonic region
* Located on pseudomolecules 1-8 only

40,794 SNPs

intronic

41,800

|

AN 40,7'94.1
not on remaining...
scaffolds

1-8



649 “pre-validated”

-55 GoldenGate validated

387 included

-45 GoldenGate validated

-453 Ro o AN -225 RosCOS
-108 Drt  Verde) A/T or C/G, -87 Drupomics (Ignazio Verde)
-33 Chils ADT <0.6 -30 Chile (Herman Silva)
Pre-validated SNPs SNP choice
Consideration of: I're-validated SNI* Stage 2 SNI included if:
¢ GoldenGate®-validated SNP3 included if: » Spaced an evennunber of SNPs

* Ros(C'OS SNPa

« Intarnational comnninity-

submitted SNPs
649 SNPs

o Infimmum II type
* ADT acors 0.6

387 SNPs

apart across the genome
(8513/40.724— 1 ohosan SNF
per 4.74 available Stags 2 SNPs)

8613 SNPs

Out of 40,794 Stage 2 SNPs 8,613, spaced at one per
~5 SNPs were chosen along 8 pseudomolecules




Evaluation

Infinium iSelect® HD Custom Genotyping

* 24 samples per chip
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Material used to evaluate peach 9K Infinium® Il array.

Peach related samples include Prunus davidiana and P. mira; Almond related samples
include P. argentea and P. scoparia

362 75.9%

M Peach
M Almond

Peach related
M Almond related

M Cultivars

M Seedlings
EVU material 99% pead‘ 1% Advanced selections
peach related

90% cultivars 10% advanced
selections



Performance of SNPs on 9K Infinium® Il array (n=8144) using both EU and
US data sets

Average Gap 27 (32) Kb Largest Gap 916 Kb (1.2 Mb)

1800 1~

A
1600 Failed

® Monomorphic
B Polymorphic

1400

1200

1000

800

600

400

200




(a) 3% 4% (b) 4% 5y,
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Polymorphic SNPs Minor Allele Frequency in
EU (a) and US (b) data sets



Polymorphic SNPs on 9K Infinium® Il array (n=8144)

EU US

5967

Total 6869 (84.3%)
polymorphic SNPs



LG4

SNP_IGA_396958
SNP_IGA_397165

I SNP_IGA_397280
ir SNP_IGA 399292
- SNP_IGA_400260
[lr SNP_IGA_401829
lll- SNP_IGA_402569
Il SNP_IGA_402724

SNP_IGA_403891
SNP_IGA_405044

lll- SNP_1GA_405773

SNP_IGA_408505
SNP_IGA_408933
SNP_IGA_410794
SNP_IGA_411601
SNP_IGA_412430
SNP_IGA_413365
SNP_IGA_414017
SNP_IGA_414387
SNP_IGA_416194
SNP_IGA_417094
SNP_IGA_417310
SNP_IGA_418024

BN\ SNP_IGA 419614
TN\ SNP_IGA_420362

SNP_IGA_420955

A\ SNP_IGA_421139
\\- SNP_IGA 422162

\- SNP_IGA_427347

\- SNP_IGA 439186
AN SNP_IGA 439746
M W\ SNP_IGA_440116
I W\ SNP_IGA 442235
l\- SNP_IGA 449118

I SNP_1GA 451947

SNP_IGA_523156

\' SNP_IGA_526495
I SNP_IGA_530079

SNP_IGA_532574
SNP_IGA_540489
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NCIRE

T'v-0D'dd dex

I
Z2'v-0D°dd-dex

13.4
15.9
16.7
20.0
22.5
23.3
25.8
26.6
27.4
28.2
29.0
29.8
31.4
32.2
33.0
33.8
34.6
38.0
38.8
39.6

SNP_IGA_408933
SNP_IGA_410794
SNP_IGA_411601
SNP_IGA_412430
SNP_IGA_413365
SNP_IGA_414017
SNP_IGA_414387
SNP_IGA_416194

SNP_IGA_417094

SNP_IGA_417310

SNP_IGA_418024
SNP_IGA_419614
SNP_IGA_420362
SNP_IGA_420955
SNP_IGA_421139
SNP_IGA_422162
SNP_IGA_427347
SNP_IGA_439186
SNP_IGA_439746
SNP IGA 440116
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Evaluation of [llumina 6K SNP
array for Sweet and Tart cherry
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Enabling marker-assisted breeding in Rosaceae



Total number of markers (n= 5696) grouped by chromosome

1400 1~
® Sweet Cherry (RosCOS)  Tart (Fruticosa)
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e . '

1000

800 +

ao0 4~ |

200 +~

l,--'f..-f_ //_,.-’
D 45 T T T T T T T -'J
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8

Enabling marker-assisted breeding in Rosaceae - —~ www rosbreed org WP



Sweet cherry

Polymorphic markers by chromosome (for all markers) based on
the sweet cherry RosBREED crop reference set (n=270)

1200
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All polymorphic SNPs on the cherry array for the RosBREED
sweet cherry CRS based on their peach physical map
positions (the line length scaled to minor allele frequency)
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Polymorphism in Sweet cherry by source of SNP

M Polymorphic

‘Monomorphic
.--’/f
1000 - —
.r"-’.'-
500 I S
yd - l pd
ﬂ IJ-’ I I T I/.'
Sweet Cherry (Avium)Sweet Cherry (RosCOS) Tart (Avium) Tart (Fruitcosa)
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Tart cherry

Performance of total number of SNPs from analysis of
the RosBREED tart cherry crop reference set (n=330)

82
1%

B Polymorphic  Unresolved (Polymorphic) ® Monomorphic M Failed
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Number of polymorphic SNPs per chromosome by SNP genome
source in the RosBREED Tart cherry crop seference Set (n=330)

#
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Number of shared SNP polymorphisms for the tart cherry
and sweet cherry CRS

Sweet cherry

Tart cherry
788
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