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RosBREED- Vision

Integration of modern genomics tools with traditional
breeding approaches will transform crop improvement in

Rosaceae, significantly improving profitability and
sustainability of U.S. rosaceous crop industries & contribute
to the increased consumption and enjoyment of these fruit,

nut and floral products.

Amy lezzoni, Michigan State Univ
Cameron Peace, WA State Univ
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Five Crops

Apple, strawberry, peach and sweet & tart cherry:
Focus on Fruit guality
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RosBREEDSs International Partners.

LIBERIA ) "Toco —{GAMEROO SO
COTE DIVOIRE gq aumen; GAND >
“GABON, /DEM: REFL__(xeny
X OF As"'l“"*
REP. O CONGO oY,
THE \TANZ

Scale 1:134,000,000 P o e - Antarctica Boundary repres
. = S~ |\ S S e 2 potnecessar ly authoritative
Robinson Projection =
standard parallels 38'N and 38'S — 802703AI (R00352) 6

Plant Research Intl., NL IGA, Udine, Italy
East Malling Research, UK Andres Bello University, Chile
INRA — Bordeaux, Avignon & Angers, France ARC, SA

CRA-FRU, Rome, Italy Plant & Food Research, NZ



RosBREED bridges this chasm g
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Overview of RosBREED

Deliverables
Market trait Germplasm data  Enabling
values assessed sets technologies
m Crop Reference Sets
* Breeders * Plant material * Statistical software
* Market Intermediaries * Phenotypic data PediMap, FlexQTL
* Producers * Genotypic data * Genotyping platforms
* Consumers * MAB Pipeline
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Enabling marker-assisted breeding in Rosaceae

DNA Markers Developing

ooooooooo g :

ligh throughput
SNP genome
scans
(SNP Consortium)

$

Markers for MAB

NIFA

United States Department of Agriculture




Markers Testing for MAB



Fast-Tracked Pipelining in 2011 for

Fruit Quality
Peach Cherry Apple
1. Texture: endoPG 9 prit quality: fruit 1. Flavor and Texture:
F-M locus size and firmness acidity, crispness,
2. Flavor: QTL juiciness QTL
SSEESS o 2. Flavor: acidity QTL 2 Texture: Firmness
acidity QTL oTL
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High Throughput SNP Genome
Scans



Reference Genomes Now Available
Apple, peach & diploid strawberry genome

Images courtesy of www.beakandskiff.com, www.ehow.com, Jim Hancock



Infintum Chip Development: Apple,
Peach and Cherry

Re-sequencing of
SNP Detection Panel:

: Jasper Rees, ARC, SA  Ignazio Verde, Italy
”Ium INa David Chagne, PFR, NZ  Pere Arus, Spain

l 30 ﬁ 57 @ 165 e0lss

Alignment to reference genome: apple, peach

Best
Chromosome |Position |RefBaseBase [2ndBestBase |SequenceDepth
scaffold 1 167 A G A 32
scaffold 1 6537 T C T 17
scaffold 1 6730 A T A 24
scaffold 1 7335 G T G 26
scaffold 1 7839 A G A 28

SNP detection and filtering: SOAP, CLC BIO

;|
www.rosbreed.org



Infintum Chip Development: Apple,
Peach and Cherry, cont.

SNP validation: GoldenGate

384 SNPs
480 DNA samples|«

SNP Consortium Community
chooses parameters for Infinium
chip: SNP Summit

|

Final filtering



Criteria for SNP Validation Using
GoldenGate Assay

* Equidistant on each scaffold

144, 96, 96, 48 in apple, peach, sweet and tart
cherry

* Location In genome

(40%: genes; 20%: introns; 20% promoter; 20%
Intergenic)

» 20% accession-specific

» Z0oomed-in region
- D 1D )y b




Overview of GoldenGate Validation

Results
Crop Failed Monomorphic Polymorphic | Total
Apple 46 25 /3 144
Peach 25 20 51 96
Sweet Cherry 38 30 28 96
Tart Cherry 13 15
Total




Effect of SNP Location (Peach)

® Failed ®m Monomorphic Polymorphic
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Enabling marker-assisted breeding in Rosaceae , ‘ www.rosbreed.org



Effect of Number of Peach Accessions
Containing SNP data
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Enabling Jarke-assisted breeding in Rosaceae




9K Inflnlum Apple Ch'p Plant & Food RESEARCH | _

wEXxonic SNPs based on GD gene prediction and ESTs

wEXclude Infinium | assay needing two probes (no C/G and
A/T transversions)

wEvenly spread loci (‘focal points’) on ‘Golden Delicious’
genetic map (1343 cM)

- Clusters of SNPs in 200kb regions around
GD_SNPs (max 10 SNPs per cluster) and ranging in
minor allele frequency (MAF: 0.1, 0.2, 0.3, 0.4):
6,009

- Fill in gaps between GD_SNPs using RosCOS
(128), candidate genes (1,091), GG-validated (74),
GD_SNPs (693)
wPear SNPs: IASMA SNPLex-validated (69), and in pear
sequences aligning to apple TF (1,064)

www.rosbreed.org S


http://www.plantandfood.co.nz/

Close up (LG2)

Genetic map

Genome sequence

RosBREEDSNP_SNP_GA_11758165_Lg2_00614_MAF40_MDP0000894511_exon1.
RosBREEDSNP_SNP_CT_11771410_Lg2_00614_MAF30_1675314_exonl
GDsnp00614
|RoSBREEDSNP_SNP_AG_11777704_Lg2_00614_MAF40_1665749_exon5
RosBREEDSNP_SNP_TC_11779814._Lg2_00614_MAF20_830296_exonl
RosBREEDSNP_SNP_GT_11799850_Lg2_00614_MAF50_MDP0000175404_exon2
RosBREEDSNP_SNP_AG_11806852_Lg2_00614_MAF50_175518_exonl
RosBREEDSNP_SNP_GA_11950668_Lg2_RosCOS2709_MAF40_1639624_exon2
RosBREEDSNP_SNP_CT_11954759_Lg2_RosCOS2709_MAF50_MDP0000266474_exon10
RosBREEDSNP_SNP_GA 11965366_Lg2 RosCOS2709_MAF20_MDP0000266475_exon2
ROSBREEDSNP SNP. GT 11969851, |_Lg2_RosCOS2709 | MAFSO 1618610 exonl
RosBREEDSNP_SNP_TC_11972340_Lg2_RosCOS2709_MAF40_889572_exonl
RosBREEDSNP_SNP_TG_11993525_Lg2_RosCOS2709_MAF10_163123 exonl
RosBREEDSNP_SNP_AC_11996518 Lg2 RosCOS2709_MAF30_1663531_exonl
RosBREEDSNP_SNP_TG_11998839_Lg2_RosCOS2709_! MAFSU 1680670_exonl
RosBREEDSNP_SNP_CT 12512364 g2 _00174_MAF30_141353 exonl
GDsnp00174
RosBREEDSNP_SNP_GA_12590482_Lg2_ 00174 MAF10_1653396_exon
RosBREEDSNP_SNP_CT_12888634_Lg2_01552_MAF40_1644276_exon3
RosBREEDSNP_SNP_CA 12895209 _Lg2_01552_MAF20_1626835_exonl
RosBREEDSNP_SNP_CT_12897345_Lg2_01552_MAF20_1626835_exon2
RosBREEDSNP_SNP_CT_12901428 Lg2_01552_MAF30_525812_exon2
|RosBREEDSNP_SNP_CT_12903929_Lg2_01552_MAF30_1660471_exonl
RosBREEDSNP_SNP_GA_12926120_Lg2_01552_MAF50_683506_exon1.
(GDsnp01552
RosBREEDSNP_SNP_CT_12933833_Lg2_01552_MAF40_1644477_exon4
RosBREEDSNP_SNP_AG_12942637_Lg2_01552_MAF50_MDP0000683486_exonl
RosBREEDSNP_SNP_TC_13055105_Lg2_324795_MAF20_324795_exon2
RosBREEDSNP_SNP_CT_13055225_Lg2_324795_MAF40_324795_exon2
ROSBREEDSNP SNP. AG 13055342 g2 324795 MAF40 324795 exon2
RosBREEDSNP_SNP_CT_13641108_Lg2 00214 _MAF40_MDP0000281231_exon6
RosBREEDSNP_SNP_TC_13643738_Lg2_00214_MAF40_848655_exonl
RosBREEDSNP_SNP_CT_13646169_Lg2_00214_MAF50_1635069_exonl
RosBREEDSNP_SNP_CT_13651288_Lg2_00214_MAF50_MDP0000131675_exon2
RosBREEDSNP_SNP_GA 13656632_Lg2_00214_MAF20_MDP0000282278_exonl
RosBREEDSNP_SNP_CA 13659348_Lg2_00214_MAF20_453677_exonl
JRosBREEDSNP_SNP_TC_13673501_Lg2_00214_MAF30_MDP0000235958_exon9
RosBREEDSNP_SNP_CT_13676580_Lg2_ 00214 MAF30_356820_exonl
RosBREEDSNP_SNP_GT_13683046_Lg2_ 00214 MAF10_76634_exonl.
GDsnp00214

RosBREEDSNP_SNP_CA 13921344 Lg2 248148 248148 exonl
RosBREEDSNP_SNP_GA_14478242_Lg2_00002_MAF40_MDP0000805105_exon1
RosBREEDSNP_SNP_GA_14480369_Lg2_00002_MAF10_1680403 exonl
RosBREEDSNP_SNP_CT_14484409_g2_00002_MAF40_219048_exonl
RoSBREEDSNP_SNP_AG_14486643_Lg2_00002_MAF30_1630136_exon2
RosBREEDSNP_SNP_CT_14489605_Lg2_00002_MAF30_187689_exonl
RosBREEDSNP_SNP_CT_14500796_Lg2_00002_MAF50_1621685_exon5
RosBREEDSNP_SNP_TG,_14503620_Lg2_00002_MAF50_180022_exonl
RoSBREEDSNP_SNP_CA_14512918_Lg2_00002_MAF20_577821_exonl
(GDsnp00002

RoSBREEDSNP_SNP_CA_14539156_Lg2_00002_ MAF10_279971_exonl
RosBREEDSNP_SNP_CT 14557542 g2 _00987_MAF30_27239_exonl.
RosBREEDSNP_SNP_TC_14571102_Lg2_00987_MAF50_85433_exonl
RosBREEDSNP_SNP_AG_14573434_Lg2_00987_MAF40_1674211_exon
RoSBREEDSNP_SNP_CT_14581355_Lg2 00987 MAF50_517545_exonl
RosBREEDSNP_SNP_GA_14588942_Lg2_00987_ MAF30_1674484_exonl.
(GDsnp00987
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9K Infinium Peach Chip  ntuiivegenomics
© Exonic SNPs |GA@

© Exclude Infinium |
© Evenly spread loci around sequestered SNPs consisting of:

RosCOS (225), candidate genes (30), mapped (87) and GG-
validated (45) SNPs.

Peach SNP Array: Downloadable excel file with direct link to GDR
peach GBrowse

1 [This file contains the $MNPs selected for inclusion on the International Rosaceae SNP Consortium (IRSC) Peach SNP Infinium Array that is currently in productior
2

3 SNP Name - SNP Type |~ Scaffold |~ Position |~ Gbrowse Link | ~|Flanking Sequence

4 SNP_IGA_BT9 TiC scaffold_1 94646 SHP_IGA_B79 CACTATTGTTAGCAGCCTGCAAGAATGCATTTTG
5 |SNP_IGA_1003 AG scaffold_1 149552 SHP_IGA_1003 TGAAAATTTGAATTTTGTAGCTCTTGATAAAATTAL
6 |SNP_IGA_1034 AG scaffold_1 155117 SHP_IGA_1034 TAATTTGTGGTGCTTGTGAGCTTTGCAGAAAGAT(
7 |SNP_IGA_1103 A/C scaffold 1 186183 SMP_IGA_1103 GAAGGAAATGTTIGGAGGGTGGTGCCAAATTCCC
8 |SNP_IGA_1129 AG scaffold 1 209703 SHP_IGA_ 1129 TTGTGTITATTTCTATGTAATGTATGGTACTGTTGA
9 |SNP _IGA 1135 AG scaffold 1 217942 SMP_IGA_ 1135 TAAACCTATTGCACGCATTTCCTCATGTACTAGTA
10 |SNP_IGA_1432 AC scaffold_1 346295 SMP_IGA_ 1432 CCCAATTAACGAAAAAGGTTTTTCCACATGTTGAY
11 |SNP_IGA_1455 TiC scaffold_1 365034 SHP_IGA_1455 CAGTGCAAAACGCCTAAACATGCACCCAGTTCC
12 |SNP_IGA_1640 AC scaffold_1 444438 SHP_IGA_1640 ATCTCCTCCTGAATATGGTCCAATTCTATGGCTCT

13 |[RosCOS1201-071 TIG scaffold 1 450381 RosCOS51201-071  TTA ATCTAGTTACTTCGCATTTCGTTACTCAA




6K Inflnlum Ch erry Chlp intuitivegenomics
®Exonic SNPs & GDR | erome patabase
®Exclude Infinium |

®Sweet Cherry (4,180), tart cherry (1,551), RosCOS (227),
candidate genes (2)

=
Prunus Persica: 1 bp from scaffold_1:894,161..894,161

Browser | Upload and Share Tracks Preferences
Search
Landmark or Region:

|scaﬁo\d_1:894161..894161 Search Download Decarated FASTAFiIeE Configure... Go
Examples: scaffold_1:12360000..12479999, ppa014948m, BU045951, CPPCT016, AG25A.
Data Source

461 3390000 . o - — i . _
LR T [Prunus Persica [+ .-

B Overview
scaffold_1 ) ) .
o || Lom 20M ]
EEEEMarker? ™ ' " o TR mom o mnE o memums o

m
Region
+ + + + + + + + + f + t + y + y + + + +
Go0k  Bl0k  BZok 830k Sd0k GO0k E60k 870k S50k B0k ” Sook 910k 820k 930k 9S40k 950k 960k 9¥O0k 980k 990k
Details
Chi e »
h I p L} scaffold_1: 1 bp
.

B E B E Transcript Model

Downloadable

B E B E Alternate Transcript Model

excel file with e —

g1 1209177505 gh | FCE67362

d i reCt I i n k to 211209175517 [gh| FLCE53258

21209173329 | gh | FCa6780d

G D R p eac h T

AT3GE2040 .1

GBrowse T ——

GEYINTOO0L9963001_GRaM

0
401
e an

2

B E R HConsensus Repeats

EEEEIRSC_9K_peach_SNP_array
SNP_IGA_2670
[

EEEEIRSC_6K_cherry_SNP_array

Enabling marker-assisted breeding in Rosaceae - = g



Infinilum Chips will be used via Pedigree-
Based Analysis to identify and validate

marker-locus-trait associations for
application in breeding
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€ % . RosBREED's BREEDING PIPELINE
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Socio-
ECONOMICS
INFORMATION

DNA
INFORMATION

1. Choose valuable, impactful targets

2. Choose efficient genetic screening
technologies and service providers

3. Adapt reported genetic tests to
local genetic screening approach

4. Validate genetic tests across crop
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5. Assess utility of genetic tests for ROUTINE
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6. Inform parent selection and crossing O g
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8. Trial seedling selection schemes.



To Achieve Our Dream

Ultra-crisp tasty apples
sweet juicy peaches
flavorful cherries
luscious strawberries

Consistent quality, available & affordable

Enjoyed by consumers, regularly

Sustainably produced throughout the U.S. and worldwide
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