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The Nested Association Mapping population
HEB-25 — studying allelic variation among
ERA- 25 wild barley lines in parallel
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HEB-25 (Halle exotic barley) = 25 families of roughly 60 lines each =~ 1,420 lines

Each family derived from a cross between cultivar Barke and a different wild barley parent

Maurer et al., 2015



. Origin of the 25 wild HEB donors
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Genetic

Diversity among HEB lines and

RA- their parental wild and Barke parents

25 exotic donors: ﬁ\
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@Variation in flowering time in HEB-25
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ﬁ GWAS for flowering time in HEB-25
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QTL analysis: Multiple linear regression with step-wise selection of co-factors (X)

Model: Y = 3, + HEB family + a SNP + > (3, X)) + € 7
Maurer et al., 2015



Allelic variation at Ppd-H1 in HEB-25
- Effect on flowering time
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Ppd-H1 Haplotype
- Optimizing QTL definition and estimation of wild effect through definition of haplotypes

Re-sequencing of Ppd-H1 by R. Sharma & B. Kilian



ﬁ Task #1: Genotyping the HEB-25 population
by exome Capture Sequencing (DUN)
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Sequencing only the exons means you sequence
Bamshad et al. 2011: Nature Reviews Genetics ~ all the genes but only 1% of the genome 9



@ Task #1: Genotyping the HEB-25 population

by exome Capture Sequencing (DUN)
ERA-
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ERA-
v Shear genomic DNA, select 100-400bp fragments
v Polish ends, add P
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Task #1: Genotyping the HEB-25 population
by exome Capture Sequencing (DUN)

lllumina library
construction

(X 1400!)

Exome capture-NGS*
(@ TGAC, Norwich)

* 84 Exome captures of 16 samples
each -> 28 lllumina sequencing
lanes @ 48 samples/lane



@ Task #1: Genotyping the HEB-25 population
by exome Capture Sequencing (DUN)
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Progress

DNAs have been prepared and sheared into ~400bp
fragments for all HEB-25 lines

A high-throughput lllumina library protocol has been
developed and optimised*

* A commercial kit would cost more than we can afford!



@ Task #2: Studying HEB-25 under
ERA- abiotic stress

Field trialling HEB-25 (2014 and 2015)

e Dundee & Halle (N deficiency)
e Gilat (drought stress)

Traits scored

e Life history

* Yield & its components
* Nutrient content

* Stress response

|| Trialling the HEB-25 ;NI‘W-' #bpuilatiﬂn.in Scotland, 2014
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Task #2: Studying pathogen
FRA- resistance (JKI Quedlinburg)

e Testing HEB-25 vs 3 fungal pathogens responsible for severe yield loss

e Stripe rust (Puccinia striiformis)
e Leaf rust (P. hordei)

e Net blotch (Pyrenophora teres)

* Nested association mapping (NAM) to identify exotic resistance genes
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4. SNP-trait association
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ﬁ Task #3: Studying HEB 25 under
ERA- water deficit

e Testing HEB-25 under optimal and chronic water deficit

e Apply nested association mapping

(NAM) to identify and utilize exotic

alleles mediating drought-resistance
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@ Task

ERA-

Trait per-se
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3: Studying HEB 25 under
water deficit

Height

P-Values by Chromosome for Plant height
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>>> Genetic architecture not necessarily overlapping, i.e. novel alleles for drought resistance?
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Thanks for your attention!

9.5 BBSRC

blosaence for the future

Biotechnology and Biological Sciences
Research Council
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Ministry of Agriculture and Rural
Development
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