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Barley Sequence Based Markers

• The recent availability of > 5000 sequence based markers in 
barley

• What can we learn about the relationship between the rice and 
barley genomes from our new SNP/SFP based barley map ? 

• What does it tell about the composition of the barley genome ?

• How many genes are there in barley and where are they located

• How good is the coverage of existing barley maps

• What are the likely patterns of LD in barley ?



Barley Sequence based markers

• Illumina Golden Gate OPAs
1536 SNPs  per OPA
One SNP per gene on 1st 2 x Pilot OPA, multiple SNPs on Pilot  OPA3
Genotyping material - three mapping populations and 102 barley varieties 

• Production set of 2 x OPAs derived from initial 3-4  Pilots

• Affymetrix Barley1 GeneChip
SFPs from Steptoe x Morex mapping population
>3,000 SFPs from two different developmental stages
Majority of SFPs associated with structural gene  but significant proportion do not correspond to site of 

probe sets
• Currently we have >5,000 sequence based markers mapped in barley

mapping populations

• Large scale genotyping projects underway in the UK (AGOUEB) and US 
(USDA Barley CAP) 



Barley Illumina Genotyping

• SNPs design against 
>400,000 ESTs

• Resequencing of abiotic 
stress related genes

• UCR/SCRI/IPK 
collaboration

• 3 x 1536 Pilot Oligo Pooled 
Arrays (OPAs)

• 2 x 1536 SNP Production 
arrays.



Illumina design

• SNPs discovery either through eSNP mining from >400,000 barley 
SNPs or re-sequenced  in test panel of genotypes (8 or 25) 

• Fasta file with SNP marked as [C/G] any other polymorphic sites 
identified with ambiguity codes

• Design score – minimum threshold for individual assay and maximum 
number of low quality SNPs to ensure success of 1536 

• Individual SNP assay described in terms of 3 primers, Fasta design 
file this may or may not have a simple relationship to cDNA or 
genomic sequence (discuss)



Barley SNP Database

Primers 
Information etc Visualisation of SNPs 

within re-sequenced 
lines



Barley Gene Register



SNP Genotype Calling



There is nothing special about the Illumina software 
Plot of Normalised X and Y signal strength for Locus 4944-2118 
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ABI SNP Calling



Exporting Calls



Germinate



Barley Illumina SNP Map – Feb06



Coverage of Barley Map
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Initial Diversity Studies 

• Essentially single plate of barley accessions x Barley Illumina Pilot OPA1 
(1536 barley SNPs) 

• Total – 102 accessions 

• Spring barley – 60 accessions (51 European) 

• Winter barley – 42 accessions (38 European) 

• European barley – 89 accessions 

• Other material – parents of North American barley mapping populations 
(Steptoe, Morex, OWB D, OWB R, Dicktoo, Harrington), Japanese 
accessions (Haruna Nijo, Mokusekko 3), a Syrian landrace Cyrrhus and 
Hordeum vulgare ssp. spontaneum accession Mehola



PCO plots  of diversity patterns in barley 



Recombination across Barley 7H
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