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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.  

4 yrs

$7.2M federal

$7.2M matching

Amy Iezzoni, Michigan State Univ

Cameron Peace, WA State Univ

This project is supported 

by the Specialty Crops 

Research Initiative of 

USDA’s National Institute of 

Food and Agriculture 



Apple, strawberry, peach and sweet & tart cherry: 

Focus on Fruit quality

Five Crops
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RosBREED bridges this chasm

Genomics 

Resources

Marker 

assisted 

breeding 

Genomics 

knowledge

More efficient 

development of new 

cultivars



Overview of RosBREED
Deliverables

Market trait 
values assessed 
from

* Breeders

* Market Intermediaries

* Producers

* Consumers

Germplasm data 
sets 

Crop Reference Sets 

Breeding Pedigree Popns

* Plant material

* Phenotypic data

* Genotypic data

Enabling 
technologies

* Statistical software    
PediMap, FlexQTL

* Genotyping platforms

* MAB Pipeline



DNA Markers Developing

High throughput 

SNP genome 

scans 

(SNP Consortium)

Markers for MAB



Markers Testing for MAB



Fast-Tracked Pipelining in 2011 for 

Fruit Quality

Peach

1. Texture: endoPG

F-M locus

2. Flavor: 

sweetness & 

acidity QTL

Cherry

1. Fruit quality: fruit 

size and firmness 

QTL

2. Flavor: acidity QTL

Apple

1. Flavor and Texture: 

acidity, crispness,   

juiciness  QTL

2. Texture: Firmness 

QTL



High Throughput SNP Genome 

Scans 



Reference Genomes Now Available

Apple, peach & diploid strawberry genome 

Image courtesy of NSF 

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



Infinium Chip Development: Apple, 

Peach and Cherry 
Re-sequencing of 

SNP Detection Panel: 

Illumina

Alignment to reference genome: apple, peach

SNP detection and filtering: SOAP, CLC BIO

30 57 16 8

Chromosome Position RefBase

Best 

Base 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

Jasper Rees, ARC, SA

David Chagne, PFR, NZ
Ignazio Verde, Italy

Pere Arus, Spain



Infinium Chip Development: Apple, 

Peach and Cherry, cont.

SNP validation: GoldenGate

SNP Consortium Community 

chooses parameters for Infinium 

chip: SNP Summit 

Final filtering

Infinium chips ordered

ASOs

LSO

384 SNPs

480 DNA samples



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

• Zoomed-in region



Overview of GoldenGate Validation 

Results

Crop Failed Monomorphic Polymorphic Total

Apple 46 25 73 144

Peach 25 20 51 96

Sweet Cherry 38 30 28 96

Tart Cherry 13 20 15 48

Total 122 95 167 384

Cindy Lawley, Illumina Umesh Rosyara, MSU



Effect of SNP Location (Peach)
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Effect of Number of Peach Accessions 

Containing SNP data
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9K Infinium Apple Chip

Exonic SNPs based on GD gene prediction and ESTs

Exclude Infinium I assay needing two probes (no C/G and 

A/T transversions)

Evenly 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)

Pear SNPs: IASMA SNPLex-validated (69), and in pear 

sequences aligning to apple TF (1,064)

http://www.plantandfood.co.nz/
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RosBREEDSNP_SNP_AG_6616886_Lg2_00333_MAF50_1688429_exon1
GDsnp00333
RosBREEDSNP_SNP_GA_6632118_Lg2_00333_MAF40_MDP0000229589_exon1

6.6

RosBREEDSNP_SNP_AG_6725392_Lg2_01549_MAF20_1671501_exon1
RosBREEDSNP_SNP_AG_6727684_Lg2_01549_MAF50_1674193_exon2
RosBREEDSNP_SNP_AC_6731200_Lg2_01549_MAF20_MDP0000135135_exon12
RosBREEDSNP_SNP_AG_6733213_Lg2_01549_MAF10_1640812_exon4
RosBREEDSNP_SNP_TC_6735528_Lg2_01549_MAF50_1636434_exon2
RosBREEDSNP_SNP_CT_6742332_Lg2_01549_MAF30_553488_exon3

6.7

RosBREEDSNP_SNP_GA_6755598_Lg2_01549_MAF30_842423_exon1
GDsnp01549
RosBREEDSNP_SNP_CT_6776775_Lg2_01549_MAF40_980062_exon1
RosBREEDSNP_SNP_TC_6779066_Lg2_01549_MAF40_596435_exon2
RosBREEDSNP_SNP_AG_6797491_Lg2_01549_MAF10_MDP0000249190_exon5

6.8

RosBREEDSNP_SNP_TC_6958617_Lg2_RosCOS1581_MAF50_MDP0000284715_exon2
RosBREEDSNP_SNP_GA_6960685_Lg2_RosCOS1581_MAF20_MDP0000284715_exon3
RosBREEDSNP_SNP_TC_6963343_Lg2_RosCOS1581_MAF20_816797_exon1
RosBREEDSNP_SNP_CT_6991924_Lg2_RosCOS1581_MAF10_338430_exon6
RosBREEDSNP_SNP_CT_6995367_Lg2_RosCOS1581_MAF10_1664929_exon1
RosBREEDSNP_SNP_TC_7003348_Lg2_RosCOS1581_MAF30_409980_exon1
RosBREEDSNP_SNP_GT_7010424_Lg2_RosCOS1581_MAF30_395057_exon1
RosBREEDSNP_SNP_TC_7019549_Lg2_RosCOS1581_MAF50_1687020_exon1
RosBREEDSNP_SNP_GA_7035308_Lg2_RosCOS1581_MAF40_MDP0000785754_exon1

7.0

RosBREEDSNP_SNP_GA_7211402_Lg2_00505_MAF40_1655266_exon1
RosBREEDSNP_SNP_CA_7244943_Lg2_00505_MAF40_1671066_exon1
GDsnp00505

7.2

RosBREEDSNP_SNP_TC_7273531_Lg2_00505_MAF30_1623305_exon4
RosBREEDSNP_SNP_CA_7276626_Lg2_00505_MAF20_1623305_exon9
RosBREEDSNP_SNP_GA_7279497_Lg2_00505_MAF20_MDP0000886637_exon4
RosBREEDSNP_SNP_AG_7300476_Lg2_RosCOS718_MAF10_522878_exon3
RosBREEDSNP_SNP_TC_7302620_Lg2_RosCOS718_MAF20_1672533_exon2

7.3

RosBREEDSNP_SNP_GT_7724567_Lg2_MDP0000843352_MAF40_MDP0000843352_exon1
RosBREEDSNP_SNP_TC_7724576_Lg2_MDP0000843352_MAF50_MDP0000843352_exon1

7.7

RosBREEDSNP_SNP_GT_8095058_Lg2_9549_MAF50_9549_exon1
RosBREEDSNP_SNP_TG_8127145_Lg2_173545_MAF50_173545_exon2

8.1

RosBREEDSNP_SNP_GT_8894809_Lg2_00407_MAF10_1618666_exon4
RosBREEDSNP_SNP_TG_8922212_Lg2_00407_MAF40_779714_exon1
RosBREEDSNP_SNP_CT_8928904_Lg2_00407_MAF30_1636661_exon1
RosBREEDSNP_SNP_GA_8931588_Lg2_00407_MAF20_1644091_exon1
GDsnp00407
RosBREEDSNP_SNP_AG_8936738_Lg2_00407_MAF50_483435_exon1
RosBREEDSNP_SNP_AG_8945207_Lg2_00407_MAF30_284458_exon1

8.9

RosBREEDSNP_SNP_GT_8977648_Lg2_00407_MAF50_1662497_exon29.0
RosBREEDSNP_SNP_CA_9337414_Lg2_167070_MAF10_167070_exon19.3
GDsnp0099110.1
RosBREEDSNP_SNP_AG_10654569_Lg2_01223_MAF40_MDP0000265378_exon1
RosBREEDSNP_SNP_TC_10660259_Lg2_01223_MAF10_MDP0000313051_exon5
RosBREEDSNP_SNP_TC_10669023_Lg2_01223_MAF20_384631_exon2
RosBREEDSNP_SNP_GA_10671306_Lg2_01223_MAF20_1639353_exon1
RosBREEDSNP_SNP_GA_10678809_Lg2_01223_MAF30_1669670_exon1
RosBREEDSNP_SNP_GA_10695663_Lg2_01223_MAF50_265612_exon1
RosBREEDSNP_SNP_CT_10700420_Lg2_01223_MAF30_693524_exon1
GDsnp01223
RosBREEDSNP_SNP_GA_10706980_Lg2_01223_MAF40_MDP0000288614_exon11

10.7

RosBREEDSNP_SNP_AC_11377212_Lg2_00159_MAF20_12119_exon2
RosBREEDSNP_SNP_TC_11380347_Lg2_00159_MAF30_490743_exon4
RosBREEDSNP_SNP_GA_11384804_Lg2_00159_MAF30_1633636_exon1
RosBREEDSNP_SNP_TC_11399800_Lg2_00159_MAF10_1685312_exon5
RosBREEDSNP_SNP_AG_11409481_Lg2_00159_MAF20_MDP0000320576_exon13
RosBREEDSNP_SNP_CT_11411515_Lg2_00159_MAF40_MDP0000320576_exon9
RosBREEDSNP_SNP_CA_11414678_Lg2_00159_MAF40_MDP0000320576_exon6
GDsnp00159
RosBREEDSNP_SNP_GT_11438433_Lg2_00159_MAF50_1633417_exon7

11.4

RosBREEDSNP_SNP_CA_11451663_Lg2_00159_MAF50_331702_exon1
RosBREEDSNP_SNP_GT_11464936_Lg2_00159_MAF10_MDP0000150757_exon1
RosBREEDSNP_SNP_TC_11503103_Lg2_01005_MAF40_254568_exon1
RosBREEDSNP_SNP_AG_11505111_Lg2_01005_MAF40_1655071_exon2
RosBREEDSNP_SNP_TC_11507523_Lg2_01005_MAF10_688203_exon3
RosBREEDSNP_SNP_TC_11509973_Lg2_01005_MAF30_504806_exon3
RosBREEDSNP_SNP_TC_11512294_Lg2_01005_MAF50_791189_exon1
RosBREEDSNP_SNP_GA_11542218_Lg2_01005_MAF20_MDP0000234905_exon2
RosBREEDSNP_SNP_TC_11544405_Lg2_01005_MAF10_1632826_exon1
RosBREEDSNP_SNP_TC_11546546_Lg2_01005_MAF30_1625890_exon1

11.5

GDsnp01005
RosBREEDSNP_SNP_GT_11554302_Lg2_01005_MAF20_1643422_exon1

11.6

RosBREEDSNP_SNP_GA_11758165_Lg2_00614_MAF40_MDP0000894511_exon1
RosBREEDSNP_SNP_CT_11771410_Lg2_00614_MAF30_1675314_exon1
GDsnp00614
RosBREEDSNP_SNP_AG_11777704_Lg2_00614_MAF40_1665749_exon5
RosBREEDSNP_SNP_TC_11779814_Lg2_00614_MAF20_830296_exon1
RosBREEDSNP_SNP_GT_11799850_Lg2_00614_MAF50_MDP0000175404_exon2
RosBREEDSNP_SNP_AG_11806852_Lg2_00614_MAF50_175518_exon1

11.8

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_MAF30_1618610_exon1
RosBREEDSNP_SNP_TC_11972340_Lg2_RosCOS2709_MAF40_889572_exon1
RosBREEDSNP_SNP_TG_11993525_Lg2_RosCOS2709_MAF10_163123_exon1
RosBREEDSNP_SNP_AC_11996518_Lg2_RosCOS2709_MAF30_1663531_exon1
RosBREEDSNP_SNP_TG_11998839_Lg2_RosCOS2709_MAF50_1680670_exon1

12.0

RosBREEDSNP_SNP_CT_12512364_Lg2_00174_MAF30_141353_exon112.5
GDsnp00174
RosBREEDSNP_SNP_GA_12590482_Lg2_00174_MAF10_1653396_exon1

12.6

RosBREEDSNP_SNP_CT_12888634_Lg2_01552_MAF40_1644276_exon3
RosBREEDSNP_SNP_CA_12895209_Lg2_01552_MAF20_1626835_exon1
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_exon1
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_exon1

12.9

RosBREEDSNP_SNP_TC_13055105_Lg2_324795_MAF20_324795_exon2
RosBREEDSNP_SNP_CT_13055225_Lg2_324795_MAF40_324795_exon2
RosBREEDSNP_SNP_AG_13055342_Lg2_324795_MAF40_324795_exon2

13.1

RosBREEDSNP_SNP_CT_13641108_Lg2_00214_MAF40_MDP0000281231_exon6
RosBREEDSNP_SNP_TC_13643738_Lg2_00214_MAF40_848655_exon1
RosBREEDSNP_SNP_CT_13646169_Lg2_00214_MAF50_1635069_exon1

13.6

RosBREEDSNP_SNP_CT_13651288_Lg2_00214_MAF50_MDP0000131675_exon2
RosBREEDSNP_SNP_GA_13656632_Lg2_00214_MAF20_MDP0000282278_exon1
RosBREEDSNP_SNP_CA_13659348_Lg2_00214_MAF20_453677_exon1
RosBREEDSNP_SNP_TC_13673501_Lg2_00214_MAF30_MDP0000235958_exon9
RosBREEDSNP_SNP_CT_13676580_Lg2_00214_MAF30_356820_exon1
RosBREEDSNP_SNP_GT_13683046_Lg2_00214_MAF10_76634_exon1
GDsnp00214

13.7

RosBREEDSNP_SNP_CA_13921344_Lg2_248148__248148_exon113.9
RosBREEDSNP_SNP_GA_14478242_Lg2_00002_MAF40_MDP0000805105_exon1
RosBREEDSNP_SNP_GA_14480369_Lg2_00002_MAF10_1680403_exon1
RosBREEDSNP_SNP_CT_14484409_Lg2_00002_MAF40_219048_exon1
RosBREEDSNP_SNP_AG_14486643_Lg2_00002_MAF30_1630136_exon2
RosBREEDSNP_SNP_CT_14489605_Lg2_00002_MAF30_187689_exon1
RosBREEDSNP_SNP_CT_14500796_Lg2_00002_MAF50_1621685_exon5
RosBREEDSNP_SNP_TG_14503620_Lg2_00002_MAF50_180022_exon1
RosBREEDSNP_SNP_CA_14512918_Lg2_00002_MAF20_577821_exon1
GDsnp00002
RosBREEDSNP_SNP_CA_14539156_Lg2_00002_MAF10_279971_exon1

14.5

RosBREEDSNP_SNP_CT_14557542_Lg2_00987_MAF30_27239_exon1
RosBREEDSNP_SNP_TC_14571102_Lg2_00987_MAF50_85433_exon1
RosBREEDSNP_SNP_AG_14573434_Lg2_00987_MAF40_1674211_exon1
RosBREEDSNP_SNP_CT_14581355_Lg2_00987_MAF50_517545_exon1
RosBREEDSNP_SNP_GA_14588942_Lg2_00987_MAF30_1674484_exon1
GDsnp00987
RosBREEDSNP_SNP_AG_14599407_Lg2_00987_MAF40_375341_exon1
RosBREEDSNP_SNP_CT_14609304_Lg2_00987_MAF20_MDP0000712295_exon1
RosBREEDSNP_SNP_GA_14643636_Lg2_00987_MAF10_MDP0000733437_exon1

14.6

RosBREEDSNP_SNP_GT_15181769_Lg2_00222_MAF30_MDP0000849116_exon1
RosBREEDSNP_SNP_GA_15184323_Lg2_00222_MAF30_MDP0000298218_exon2
RosBREEDSNP_SNP_GT_15206981_Lg2_00222_MAF20_18442_exon1
RosBREEDSNP_SNP_CA_15211202_Lg2_00222_MAF10_MDP0000236750_exon9
RosBREEDSNP_SNP_GA_15214773_Lg2_00222_MAF40_54312_exon1
RosBREEDSNP_SNP_GA_15218231_Lg2_00222_MAF20_MDP0000120828_exon2
RosBREEDSNP_SNP_TC_15220265_Lg2_00222_MAF10_MDP0000250157_exon5
GDsnp00222
RosBREEDSNP_SNP_GA_15230080_Lg2_00222_MAF40_1630459_exon1

15.2

RosBREEDSNP_SNP_TC_15273312_Lg2_00222_MAF50_82445_exon115.3
RosBREEDSNP_SNP_TC_16128155_Lg2_02686_MAF20_407655_exon116.1
RosBREEDSNP_SNP_TG_16158221_Lg2_02686_MAF30_MDP0000292769_exon3
RosBREEDSNP_SNP_AG_16171503_Lg2_02686_MAF40_MDP0000663783_exon1
GDsnp02686
RosBREEDSNP_SNP_GA_16177297_Lg2_01309_MAF50_330377_exon1
RosBREEDSNP_SNP_TC_16203479_Lg2_01309_MAF20_1648449_exon1
RosBREEDSNP_SNP_TC_16214893_Lg2_01309_MAF30_MDP0000282472_exon1
GDsnp01309

16.2

RosBREEDSNP_SNP_AG_16252110_Lg2_01309_MAF20_80152_exon2
RosBREEDSNP_SNP_TC_16257853_Lg2_01309_MAF10_MDP0000449067_exon1

16.3

RosBREEDSNP_SNP_AG_16760171_Lg2_RosCOS836_MAF20_950549_exon1
RosBREEDSNP_SNP_GA_16792135_Lg2_RosCOS836_MAF10_1640965_exon2
RosBREEDSNP_SNP_GA_16799144_Lg2_RosCOS836_MAF30_1666037_exon2
RosBREEDSNP_SNP_AG_16803165_Lg2_RosCOS836_MAF10_406840_exon1
RosBREEDSNP_SNP_CT_16830671_Lg2_RosCOS836_MAF30_MDP0000573608_exon1
RosBREEDSNP_SNP_GT_16842827_Lg2_RosCOS836_MAF40_MDP0000677244_exon2
RosBREEDSNP_SNP_CT_16845711_Lg2_RosCOS836_MAF40_MDP0000677244_exon1

16.8

RosBREEDSNP_SNP_TC_16893667_Lg2_326357__326357_exon216.9
RosBREEDSNP_SNP_GA_17179364_Lg2_327287_MAF40_327287_exon1
RosBREEDSNP_SNP_AG_17179555_Lg2_327287_MAF30_327287_exon1
RosBREEDSNP_SNP_GA_17179731_Lg2_327287_MAF30_327287_exon1
RosBREEDSNP_SNP_AG_17180168_Lg2_327287_MAF30_327287_exon1

17.2

RosBREEDSNP_SNP_CT_18003967_Lg2_325713_MAF20_325713_exon3
RosBREEDSNP_SNP_CT_18004558_Lg2_72623_MAF40_72623_exon1
RosBREEDSNP_SNP_GA_18005006_Lg2_325713_MAF20_325713_exon1
RosBREEDSNP_SNP_TC_18005035_Lg2_325713_MAF40_325713_exon1

18.0

RosBREEDSNP_SNP_CT_18390503_Lg2_RosCOS906_MAF40_1630085_exon1
RosBREEDSNP_SNP_CT_18425455_Lg2_RosCOS906_MAF20_384122_exon1

18.4

RosBREEDSNP_SNP_AG_18717999_Lg2_02076_MAF50_22779_exon1
RosBREEDSNP_SNP_GT_18746181_Lg2_02076_MAF20_MDP0000178428_exon1

18.7

GDsnp02076
RosBREEDSNP_SNP_GA_18771603_Lg2_02076_MAF30_1624620_exon1
RosBREEDSNP_SNP_AG_18785188_Lg2_02076_MAF10_MDP0000141906_exon1
RosBREEDSNP_SNP_TC_18803921_Lg2_02076_MAF40_1665585_exon2
RosBREEDSNP_SNP_GA_18834678_Lg2_02651_MAF40_1629384_exon1
RosBREEDSNP_SNP_CT_18837099_Lg2_02651_MAF30_426760_exon2
RosBREEDSNP_SNP_CA_18840569_Lg2_02651_MAF40_MDP0000799945_exon3
RosBREEDSNP_SNP_CT_18843281_Lg2_02651_MAF20_1673395_exon1
RosBREEDSNP_SNP_TC_18848241_Lg2_02651_MAF30_1636407_exon1

18.8

RosBREEDSNP_SNP_GA_18852596_Lg2_02651_MAF20_MDP0000406408_exon1
RosBREEDSNP_SNP_GA_18882549_Lg2_02651_MAF50_MDP0000535127_exon1
GDsnp02651
RosBREEDSNP_SNP_TC_18898679_Lg2_02651_MAF50_1654511_exon1

18.9

RosBREEDSNP_SNP_CT_18978999_Lg2_MDP0000488361_MAF30_MDP0000488361_exon5
RosBREEDSNP_SNP_AG_18979012_Lg2_MDP0000488361_MAF30_MDP0000488361_exon5

19.0

RosBREEDSNP_SNP_AG_19239039_Lg2_00934_MAF30_1661651_exon1
RosBREEDSNP_SNP_AG_19241986_Lg2_00934_MAF20_1669248_exon2

19.2

RosBREEDSNP_SNP_GA_19258873_Lg2_00934_MAF30_MDP0000306825_exon1
RosBREEDSNP_SNP_TG_19261463_Lg2_00934_MAF20_1667145_exon5
RosBREEDSNP_SNP_AG_19287810_Lg2_00934_MAF10_1630326_exon2
GDsnp00934
RosBREEDSNP_SNP_CT_19301602_Lg2_00934_MAF10_MDP0000305427_exon3
RosBREEDSNP_SNP_TG_19320246_Lg2_00934_MAF40_MDP0000226838_exon3
RosBREEDSNP_SNP_GA_19323566_Lg2_00934_MAF40_MDP0000226838_exon8

19.3

RosBREEDSNP_SNP_TC_19428938_Lg2_217573_MAF30_217573_exon119.4
RosBREEDSNP_SNP_CT_19548750_Lg2_01840_MAF20_MDP0000736846_exon219.5
RosBREEDSNP_SNP_AC_19551567_Lg2_01840_MAF20_MDP0000234805_exon1
RosBREEDSNP_SNP_AG_19557571_Lg2_01840_MAF30_1661441_exon2
GDsnp01840
RosBREEDSNP_SNP_GA_19578521_Lg2_01840_MAF40_1621660_exon4
RosBREEDSNP_SNP_GT_19621529_Lg2_01840_MAF10_MDP0000455302_exon1

19.6

RosBREEDSNP_SNP_GT_20107856_Lg2_176242_MAF30_176242_exon120.1
RosBREEDSNP_SNP_GT_20578860_Lg2_MDP0000139073_MAF30_MDP0000139073_exon1220.6
RosBREEDSNP_SNP_CA_20658806_Lg2_RosCOS358_MAF30_1667679_exon1
RosBREEDSNP_SNP_TG_20660924_Lg2_RosCOS358_MAF50_1681238_exon2
RosBREEDSNP_SNP_TC_20667705_Lg2_RosCOS358_MAF50_MDP0000185281_exon1
RosBREEDSNP_SNP_TC_20670206_Lg2_RosCOS358_MAF20_MDP0000185281_exon4
RosBREEDSNP_SNP_GA_20678495_Lg2_RosCOS358_MAF40_MDP0000185283_exon3
RosBREEDSNP_SNP_GA_20693387_Lg2_RosCOS358_MAF10_MDP0000278622_exon5
RosBREEDSNP_SNP_AC_20707414_Lg2_RosCOS358_MAF20_385922_exon1
RosBREEDSNP_SNP_AG_20710562_Lg2_RosCOS358_MAF30_376162_exon1
RosBREEDSNP_SNP_TG_20724858_Lg2_RosCOS358_MAF10_MDP0000629544_exon2
RosBREEDSNP_SNP_GT_20728787_Lg2_RosCOS358_MAF40_MDP0000271022_exon1

20.7

RosBREEDSNP_SNP_AG_21105289_Lg2_MDP0000801540_MAF40_MDP0000801540_exon121.1
RosBREEDSNP_SNP_CT_23066666_Lg2_RosCOS292_MAF20_MDP0000202925_exon1
RosBREEDSNP_SNP_AC_23074147_Lg2_RosCOS292_MAF20_MDP0000590787_exon1
RosBREEDSNP_SNP_AG_23078001_Lg2_RosCOS292_MAF50_MDP0000407787_exon1
RosBREEDSNP_SNP_TC_23088754_Lg2_RosCOS292_MAF30_MDP0000228900_exon4
RosBREEDSNP_SNP_TC_23091711_Lg2_RosCOS292_MAF50_1635004_exon3
RosBREEDSNP_SNP_AG_23095096_Lg2_RosCOS292_MAF40_1643572_exon1
RosBREEDSNP_SNP_AG_23111804_Lg2_RosCOS292_MAF10_10216_exon1
RosBREEDSNP_SNP_TG_23127933_Lg2_RosCOS292_MAF40_MDP0000175275_exon3

23.1

RosBREEDSNP_SNP_AG_23469119_Lg2_RosCOS2680_MAF30_137329_exon2
RosBREEDSNP_SNP_AG_23472396_Lg2_RosCOS2680_MAF20_1662624_exon2
RosBREEDSNP_SNP_CT_23489062_Lg2_02155_MAF10_255764_exon1
RosBREEDSNP_SNP_TG_23507487_Lg2_02155_MAF20_MDP0000432826_exon1
RosBREEDSNP_SNP_CT_23515102_Lg2_02155_MAF20_696941_exon3
RosBREEDSNP_SNP_CA_23527388_Lg2_02155_MAF40_MDP0000138525_exon11
RosBREEDSNP_SNP_TC_23529831_Lg2_02155_MAF30_1642317_exon3
RosBREEDSNP_SNP_TC_23537758_Lg2_02155_MAF10_MDP0000250217_exon1
GDsnp02155

23.5

RosBREEDSNP_SNP_AG_23556008_Lg2_02155_MAF40_9715_exon123.6
RosBREEDSNP_SNP_AG_23924101_Lg2_327954__327954_exon1
RosBREEDSNP_SNP_AG_23927850_Lg2_MDP0000314765__MDP0000314765_exon1

23.9

RosBREEDSNP_SNP_CT_24104888_Lg2_MDP0000136940_MAF50_MDP0000136940_exon1
RosBREEDSNP_SNP_GT_24105532_Lg2_MDP0000136940_MAF30_MDP0000136940_exon2

24.1

RosBREEDSNP_SNP_CA_24744626_Lg2_00833_MAF50_MDP0000263007_exon1
RosBREEDSNP_SNP_CA_24747820_Lg2_00833_MAF30_45322_exon1

24.7

RosBREEDSNP_SNP_CT_24750920_Lg2_00833_MAF10_59585_exon1
RosBREEDSNP_SNP_AG_24787316_Lg2_00833_MAF10_39430_exon1
RosBREEDSNP_SNP_TC_24790175_Lg2_00833_MAF20_339998_exon1
RosBREEDSNP_SNP_GA_24792350_Lg2_00833_MAF20_1661346_exon1
GDsnp00833
RosBREEDSNP_SNP_AG_24794643_Lg2_00833_MAF40_MDP0000282782_exon1
RosBREEDSNP_SNP_CT_24821574_Lg2_00833_MAF40_MDP0000316384_exon1

24.8

RosBREEDSNP_SNP_GA_25671752_Lg2_01935_MAF10_1619549_exon3
RosBREEDSNP_SNP_AC_25674246_Lg2_01935_MAF40_1688931_exon1
RosBREEDSNP_SNP_GT_25677361_Lg2_01935_MAF50_1635560_exon1
GDsnp01935
RosBREEDSNP_SNP_CT_25680654_Lg2_01935_MAF40_403139_exon1

25.7

RosBREEDSNP_SNP_CT_26342765_Lg2_00092_MAF20_1632883_exon126.3
GDsnp00092
RosBREEDSNP_SNP_AG_26386122_Lg2_00092_MAF20_221224_exon1
RosBREEDSNP_SNP_GA_26390694_Lg2_00092_MAF30_MDP0000236703_exon5
RosBREEDSNP_SNP_GA_26406280_Lg2_00092_MAF10_MDP0000252877_exon2
RosBREEDSNP_SNP_CT_26430236_Lg2_00092_MAF30_MDP0000174896_exon1

26.4

RosBREEDSNP_SNP_GT_26494733_Lg2_1841_MAF50_1841_exon1
RosBREEDSNP_SNP_AG_26494811_Lg2_1841_MAF40_1841_exon1
RosBREEDSNP_SNP_AG_26494845_Lg2_1841_MAF30_1841_exon1

26.5

RosBREEDSNP_SNP_AG_27281402_Lg2_02271_MAF20_98805_exon1
RosBREEDSNP_SNP_AG_27286399_Lg2_02271_MAF50_MDP0000291692_exon7
RosBREEDSNP_SNP_AG_27292845_Lg2_02271_MAF20_1632994_exon4
RosBREEDSNP_SNP_TC_27298641_Lg2_02271_MAF40_952256_exon1
RosBREEDSNP_SNP_TC_27303643_Lg2_02271_MAF40_MDP0000305756_exon1
GDsnp02271
RosBREEDSNP_SNP_GA_27335209_Lg2_02271_MAF30_490252_exon3
RosBREEDSNP_SNP_GA_27349420_Lg2_02271_MAF30_MDP0000227009_exon1

27.3

RosBREEDSNP_SNP_AG_27373895_Lg2_02271_MAF10_893726_exon127.4
RosBREEDSNP_SNP_CT_27618488_Lg2_02376_MAF20_MDP0000520193_exon3
RosBREEDSNP_SNP_GA_27638999_Lg2_02376_MAF10_326188_exon1
GDsnp02376

27.6

RosBREEDSNP_SNP_AG_29128362_Lg2_226032_MAF20_226032_exon2
RosBREEDSNP_SNP_TG_29128375_Lg2_226032__226032_exon2

29.1

RosBREEDSNP_SNP_TG_29827721_Lg2_MDP0000556302_MAF30_MDP0000556302_exon1
RosBREEDSNP_SNP_GT_29827780_Lg2_MDP0000556302_MAF50_MDP0000556302_exon1
RosBREEDSNP_SNP_GT_29827913_Lg2_MDP0000556302_MAF20_MDP0000556302_exon1
RosBREEDSNP_SNP_GT_29828059_Lg2_MDP0000556302_MAF30_MDP0000556302_exon1

29.8

RosBREEDSNP_SNP_CA_30299235_Lg2_01251_MAF30_MDP0000184026_exon1
RosBREEDSNP_SNP_AG_30301889_Lg2_01251_MAF40_MDP0000184026_exon5
RosBREEDSNP_SNP_CA_30305383_Lg2_01251_MAF20_MDP0000184026_exon9
RosBREEDSNP_SNP_GA_30336970_Lg2_01251_MAF40_MDP0000239051_exon2
GDsnp01251

30.3

RosBREEDSNP_SNP_CA_30356299_Lg2_01251_MAF20_MDP0000492139_exon1
RosBREEDSNP_SNP_TC_30374376_Lg2_01251_MAF50_MDP0000182798_exon1
RosBREEDSNP_SNP_AG_30377236_Lg2_01251_MAF30_MDP0000216184_exon4

30.4

RosBREEDSNP_SNP_GA_30846147_Lg2_261916__261916_exon2
RosBREEDSNP_SNP_GT_30846181_Lg2_261916_MAF30_261916_exon2
RosBREEDSNP_SNP_TC_30846189_Lg2_263337__263337_exon2
RosBREEDSNP_SNP_GA_30846235_Lg2_263337_MAF20_263337_exon2
RosBREEDSNP_SNP_CT_30846581_Lg2_263337__263337_exon1
RosBREEDSNP_SNP_TC_30846663_Lg2_263337_MAF40_263337_exon1

30.8

RosBREEDSNP_SNP_CT_31453474_Lg2_166905_MAF20_166905_exon1
RosBREEDSNP_SNP_CT_31453678_Lg2_166905_MAF30_166905_exon1
RosBREEDSNP_SNP_GA_31453820_Lg2_166905_MAF20_166905_exon1
RosBREEDSNP_SNP_TC_31453851_Lg2_166905_MAF20_166905_exon1

31.5

RosBREEDSNP_SNP_AG_32112556_Lg2_00022_MAF20_1651674_exon1
RosBREEDSNP_SNP_AG_32121227_Lg2_00022_MAF10_MDP0000319037_exon1
RosBREEDSNP_SNP_GA_32123551_Lg2_00022_MAF20_1633792_exon1
RosBREEDSNP_SNP_CT_32142149_Lg2_00022_MAF40_72706_exon1

32.1

RosBREEDSNP_SNP_TC_32152313_Lg2_00022_MAF30_13530_exon1
GDsnp00022
RosBREEDSNP_SNP_GA_32168123_Lg2_00022_MAF30_1687463_exon3
RosBREEDSNP_SNP_CA_32171222_Lg2_00022_MAF40_980613_exon1
RosBREEDSNP_SNP_GT_32203002_Lg2_00022_MAF50_MDP0000225372_exon1
RosBREEDSNP_SNP_TG_32205884_Lg2_00022_MAF50_8727_exon1

32.2

RosBREEDSNP_SNP_GA_32422302_Lg2_327917_MAF30_327917_exon1
RosBREEDSNP_SNP_CT_32422332_Lg2_327917_MAF10_327917_exon1
RosBREEDSNP_SNP_AG_32422411_Lg2_327917_MAF30_327917_exon1
RosBREEDSNP_SNP_TC_32422423_Lg2_327917_MAF10_327917_exon1

32.4

RosBREEDSNP_SNP_AC_32854243_Lg2_MDP0000185319_MAF20_MDP0000185319_exon1
RosBREEDSNP_SNP_CT_32854273_Lg2_MDP0000185319_MAF20_MDP0000185319_exon1

32.9

RosBREEDSNP_SNP_CT_32974291_Lg2_02223_MAF30_283352_exon1
RosBREEDSNP_SNP_TG_32981524_Lg2_02223_MAF20_MDP0000491627_exon1
RosBREEDSNP_SNP_CT_32983555_Lg2_02223_MAF30_MDP0000602928_exon1
RosBREEDSNP_SNP_AG_32997136_Lg2_02223_MAF20_570205_exon1
GDsnp02223
RosBREEDSNP_SNP_CT_32999908_Lg2_02223_MAF50_1631749_exon1
RosBREEDSNP_SNP_GA_33002490_Lg2_02223_MAF40_1642591_exon3
RosBREEDSNP_SNP_GA_33013805_Lg2_02223_MAF40_MDP0000310234_exon6
RosBREEDSNP_SNP_TC_33016408_Lg2_02223_MAF10_445281_exon1
RosBREEDSNP_SNP_GA_33024420_Lg2_02223_MAF50_1666975_exon1
RosBREEDSNP_SNP_GT_33034375_Lg2_02223_MAF10_733837_exon1

33.0

RosBREEDSNP_SNP_TC_33254690_Lg2_00629_MAF10_MDP0000469259_exon1
RosBREEDSNP_SNP_AC_33262034_Lg2_00629_MAF30_532453_exon1
RosBREEDSNP_SNP_TC_33272338_Lg2_00629_MAF20_MDP0000126888_exon7
RosBREEDSNP_SNP_TC_33275489_Lg2_00629_MAF20_MDP0000126888_exon2
RosBREEDSNP_SNP_AC_33281719_Lg2_00629_MAF10_MDP0000164964_exon1
RosBREEDSNP_SNP_TC_33290900_Lg2_00629_MAF50_534007_exon1
GDsnp00629
RosBREEDSNP_SNP_CA_33337642_Lg2_00629_MAF50_712171_exon1

33.3

RosBREEDSNP_SNP_GT_33487603_Lg2_167070_MAF20_167070_exon1
RosBREEDSNP_SNP_GT_33487729_Lg2_167070_MAF20_167070_exon1
RosBREEDSNP_SNP_CT_33487825_Lg2_167070_MAF20_167070_exon1
RosBREEDSNP_SNP_AG_33487877_Lg2_167070_MAF10_167070_exon1

33.5

RosBREEDSNP_SNP_TC_33578382_Lg2_MDP0000233590_MAF30_MDP0000233590_exon233.6
RosBREEDSNP_SNP_TC_33873171_Lg2_01349_MAF40_1648732_exon10
RosBREEDSNP_SNP_TC_33891250_Lg2_01349_MAF20_1649557_exon1
RosBREEDSNP_SNP_GT_33893725_Lg2_01349_MAF30_1649557_exon8
RosBREEDSNP_SNP_CA_33896449_Lg2_01349_MAF20_919401_exon1
GDsnp01349
RosBREEDSNP_SNP_CT_33913553_Lg2_01349_MAF30_MDP0000811991_exon1
RosBREEDSNP_SNP_CA_33931917_Lg2_01349_MAF10_1634699_exon4

33.9

RosBREEDSNP_SNP_CT_34033084_Lg2_RosCOS1019_MAF20_MDP0000184243_exon4
RosBREEDSNP_SNP_AC_34035401_Lg2_RosCOS1019_MAF20_MDP0000184243_exon2

34.0

RosBREEDSNP_SNP_GA_34054741_Lg2_RosCOS1019_MAF50_MDP0000244330_exon4
RosBREEDSNP_SNP_CT_34097516_Lg2_RosCOS1019_MAF30_MDP0000273734_exon1

34.1

RosBREEDSNP_SNP_TC_34169018_Lg2_RosCOS2050_MAF30_MDP0000161525_exon1
RosBREEDSNP_SNP_GA_34174271_Lg2_RosCOS2050_MAF50_258049_exon1
RosBREEDSNP_SNP_GA_34176489_Lg2_RosCOS2050_MAF20_41201_exon1
RosBREEDSNP_SNP_AC_34180511_Lg2_RosCOS2050_MAF30_342651_exon3
RosBREEDSNP_SNP_CT_34184988_Lg2_RosCOS2050_MAF20_MDP0000295657_exon1
RosBREEDSNP_SNP_TC_34194147_Lg2_RosCOS2050_MAF50_838967_exon2
RosBREEDSNP_SNP_AC_34225113_Lg2_00624_MAF40_1624980_exon2
RosBREEDSNP_SNP_AG_34228187_Lg2_00624_MAF20_146458_exon1
RosBREEDSNP_SNP_GA_34231106_Lg2_00624_MAF10_849393_exon1
RosBREEDSNP_SNP_AG_34233785_Lg2_00624_MAF20_983148_exon1

34.2

GDsnp00624
RosBREEDSNP_SNP_AG_34276352_Lg2_00624_MAF50_299184_exon1
RosBREEDSNP_SNP_CT_34282261_Lg2_00624_MAF30_82386_exon1

34.3

RosBREEDSNP_SNP_TC_35144180_Lg2_86472__86472_exon2
RosBREEDSNP_SNP_GA_35144224_Lg2_86472__86472_exon2
RosBREEDSNP_SNP_CT_35144378_Lg2_86472_MAF20_86472_exon1
RosBREEDSNP_SNP_AG_35144416_Lg2_86472_MAF20_86472_exon1

35.1

RosBREEDSNP_SNP_TC_35446282_Lg2_155393_MAF10_155393_exon235.4
RosBREEDSNP_SNP_CA_35458744_Lg2_00267_MAF30_MDP0000279745_exon2
RosBREEDSNP_SNP_GA_35461013_Lg2_00267_MAF20_MDP0000301641_exon1
RosBREEDSNP_SNP_AC_35485026_Lg2_00267_MAF30_MDP0000163550_exon4
RosBREEDSNP_SNP_TC_35487462_Lg2_00267_MAF50_MDP0000296536_exon3
RosBREEDSNP_SNP_AG_35490042_Lg2_00267_MAF50_MDP0000189931_exon3
RosBREEDSNP_SNP_GT_35500055_Lg2_00267_MAF20_473095_exon1
RosBREEDSNP_SNP_TG_35503260_Lg2_00267_MAF10_388723_exon1
GDsnp00267
RosBREEDSNP_SNP_AC_35533813_Lg2_00267_MAF10_MDP0000465049_exon1

35.5

RosBREEDSNP_SNP_CT_36168224_Lg2_00914_MAF10_614353_exon2
RosBREEDSNP_SNP_GA_36185368_Lg2_00914_MAF40_521919_exon1
RosBREEDSNP_SNP_CA_36190303_Lg2_00914_MAF20_1661135_exon1
RosBREEDSNP_SNP_CT_36195544_Lg2_00914_MAF30_MDP0000491083_exon10
RosBREEDSNP_SNP_TG_36200850_Lg2_00914_MAF30_1685899_exon5
GDsnp00914
RosBREEDSNP_SNP_CT_36219206_Lg2_00914_MAF50_241294_exon2

36.2

RosBREEDSNP_SNP_CA_36329748_Lg2_01322_MAF30_MDP0000283001_exon1
RosBREEDSNP_SNP_TG_36331759_Lg2_01322_MAF20_MDP0000707672_exon2
RosBREEDSNP_SNP_GT_36335353_Lg2_01322_MAF30_MDP0000707672_exon3
RosBREEDSNP_SNP_CT_36339493_Lg2_01322_MAF20_MDP0000301703_exon3

36.3

RosBREEDSNP_SNP_CA_36357685_Lg2_01322_MAF50_522361_exon2
RosBREEDSNP_SNP_GA_36359732_Lg2_01322_MAF40_802190_exon1
RosBREEDSNP_SNP_GA_36362741_Lg2_01322_MAF40_1677560_exon1
GDsnp01322
RosBREEDSNP_SNP_TC_36377255_Lg2_01322_MAF10_1646643_exon2
RosBREEDSNP_SNP_CT_36421423_Lg2_01322_MAF10_MDP0000758646_exon1
GDsnp00669
RosBREEDSNP_SNP_AG_36448217_Lg2_00669_MAF20_1626696_exon1

36.4

RosBREEDSNP_SNP_CT_36457500_Lg2_00669_MAF20_MDP0000667602_exon1
RosBREEDSNP_SNP_TC_36462247_Lg2_00669_MAF50_262678_exon2
RosBREEDSNP_SNP_GA_36465694_Lg2_00669_MAF40_MDP0000265993_exon7
RosBREEDSNP_SNP_GA_36468068_Lg2_00669_MAF40_MDP0000265993_exon4
RosBREEDSNP_SNP_CT_36473196_Lg2_00669_MAF30_MDP0000265993_exon1
RosBREEDSNP_SNP_CT_36478711_Lg2_00669_MAF10_MDP0000164775_exon2
RosBREEDSNP_SNP_AG_36489224_Lg2_00669_MAF10_12262_exon1
RosBREEDSNP_SNP_TC_36492148_Lg2_00669_MAF50_MDP0000138033_exon10

36.5

RosBREEDSNP_SNP_AG_37041298_Lg2_144980_MAF40_144980_exon137.0
RosBREEDSNP_SNP_AC_37999186_Lg2_10007_MAF30_514932_exon1
RosBREEDSNP_SNP_GA_38001769_Lg2_10007_MAF20_MDP0000293966_exon5
RosBREEDSNP_SNP_AG_38008622_Lg2_10007_MAF30_1629148_exon1
RosBREEDSNP_SNP_CT_38012829_Lg2_10007_MAF20_1677731_exon1
RosBREEDSNP_SNP_AC_38016824_Lg2_10007_MAF50_MDP0000780001_exon1
GDsnp10007

38.0

RosBREEDSNP_SNP_CT_38055441_Lg2_10007_MAF10_MDP0000594402_exon2
RosBREEDSNP_SNP_CT_38084242_Lg2_10007_MAF10_1660426_exon1

38.1

RosBREEDSNP_SNP_CT_38151714_Lg2_MDP0000020317_MAF10_MDP0000020317_exon6
RosBREEDSNP_SNP_TC_38151718_Lg2_MDP0000020317_MAF20_MDP0000020317_exon6

38.2

RosBREEDSNP_SNP_GA_38918173_Lg2_00995_MAF10_1686082_exon1
RosBREEDSNP_SNP_CT_38921890_Lg2_00995_MAF20_520403_exon1
RosBREEDSNP_SNP_TG_38924310_Lg2_00995_MAF20_MDP0000568968_exon3
RosBREEDSNP_SNP_CT_38935589_Lg2_00995_MAF30_MDP0000211904_exon5

38.9

RosBREEDSNP_SNP_AG_38965713_Lg2_00995_MAF30_1618933_exon7
GDsnp00995
RosBREEDSNP_SNP_AG_38977655_Lg2_00995_MAF40_487282_exon1
RosBREEDSNP_SNP_GA_38984202_Lg2_00995_MAF10_1659423_exon2
RosBREEDSNP_SNP_AG_39010781_Lg2_00995_MAF50_262964_exon3
RosBREEDSNP_SNP_TC_39014029_Lg2_00995_MAF50_MDP0000215541_exon1

39.0

RosBREEDSNP_SNP_CT_39227611_Lg2_01938_MAF10_380956_exon1
RosBREEDSNP_SNP_GA_39231189_Lg2_01938_MAF20_MDP0000277119_exon2
GDsnp01938
RosBREEDSNP_SNP_CT_39249994_Lg2_01938_MAF30_1655963_exon4

39.2

RosBREEDSNP_SNP_CT_39271679_Lg2_01938_MAF20_MDP0000241144_exon139.3
RosBREEDSNP_SNP_GA_39493539_Lg2_00167_MAF20_1635758_exon2
RosBREEDSNP_SNP_AG_39497984_Lg2_00167_MAF50_1631668_exon6
RosBREEDSNP_SNP_CT_39505783_Lg2_00167_MAF20_MDP0000862491_exon1
RosBREEDSNP_SNP_TC_39523918_Lg2_00167_MAF40_521654_exon1
RosBREEDSNP_SNP_GA_39526012_Lg2_00167_MAF50_1641137_exon4
GDsnp00167
RosBREEDSNP_SNP_TC_39549680_Lg2_00167_MAF30_361462_exon1

39.5

RosBREEDSNP_SNP_CT_39552606_Lg2_00167_MAF40_1629387_exon3
RosBREEDSNP_SNP_CT_39558990_Lg2_00167_MAF30_MDP0000471340_exon1
RosBREEDSNP_SNP_GA_39564423_Lg2_00167_MAF10_494890_exon1
RosBREEDSNP_SNP_AG_39576068_Lg2_00167_MAF10_775044_exon1

39.6

RosBREEDSNP_SNP_CT_40079809_Lg2_02535_MAF50_1678854_exon4
RosBREEDSNP_SNP_TC_40082868_Lg2_02535_MAF20_MDP0000320988_exon27
RosBREEDSNP_SNP_CA_40085225_Lg2_02535_MAF40_MDP0000320988_exon20
GDsnp02535
RosBREEDSNP_SNP_CA_40092827_Lg2_02535_MAF40_MDP0000258051_exon1
RosBREEDSNP_SNP_AC_40130375_Lg2_02535_MAF50_MDP0000389749_exon1

40.1

chr.2

GDsnp003480.0

GDsnp011341.2

snpCO9036052.4

GDsnp017353.7

GDsnp015654.3

GDsnp009595.0

GDsnp016417.8

GDsnp014768.5

GDsnp002039.3

GDsnp0194510.6

GDsnp0007713.7

GDsnp0015814.5

GDsnp0166316.4

GDsnp0030817.4

GDsnp0116218.0

GDsnp0033320.6

GDsnp0154923.9

GDsnp0050527.4

GDsnp0040728.5

GDsnp0122329.6

GDsnp0099130.7

GDsnp0015931.8

GDsnp0100532.6

GDsnp0061435.0

GDsnp0155238.9

GDsnp0021439.9

GDsnp0017441.7

GDsnp0000242.4

GDsnp0098743.7

GDsnp0022244.5

GDsnp0268645.2

GDsnp0130947.0

GDsnp0265151.7

GDsnp0093453.8

GDsnp0184054.2

GDsnp0207655.9

GDsnp0083358.7

GDsnp0215560.3

GDsnp0193561.3

GDsnp0009263.2

GDsnp0237664.2

GDsnp0227165.3

GDsnp0125166.2

GDsnp0002266.7

GDsnp0222368.6

GDsnp0062970.4

GDsnp0134973.3

GDsnp0026776.6

GDsnp0062477.1

GDsnp1000778.3

GDsnp0066979.6

GDsnp0132280.0

GDsnp0091481.0

GDsnp0099582.6

GDsnp0193883.9

GDsnp0016784.4

GDsnp0253585.2

LG2

Genetic mapGenome sequence



9K Infinium Peach Chip
Exonic SNPs

Exclude Infinium I

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   



6K Infinium Cherry Chip
•Exonic SNPs

•Exclude Infinium I

•Sweet Cherry (4,180), tart cherry (1,551), RosCOS (227), 

candidate genes (2)

Cherry SNP 

Chip: 
Downloadable 

excel file with 

direct link to 

GDR peach 

GBrowse   



Infinium Chips will be used via Pedigree-

Based Analysis to identify and validate 

marker-locus-trait associations for 

application in breeding



MARKER-ASSISTED 

BREEDING PIPELINE



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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