


PCO plots of the first two components of the 216 springs
and 207 winter lines used in the divergent selection scan.

A homologue of Antirrhinum CENTRODIALIS contributed to spring growth habit 
and environmental adaptation in barley 

Comadran et al. 2012, Nature Genetics 44:1388
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Genome-wide and local divergent selection
identified the rice homolog of the PEBP genes
CENTRORADIALIS (CEN) in Antirrhinum and
TERMINAL FLOWER 1 (TFL1) in Arabidopsis, which
have been shown to regulate flowering time



In poplar, FT1 (floral inducer) and FT2 (floral repressor) are differentiated by a total of 16 amino-acid
changes, including the Pro135Ala substitution observed in barley (Pro136Ala in poplar). Hydropathy
indices suggested that this substitution makes the external loop more hydrophilic, potentially affecting
protein-protein interactions.

In domain swap experiments of an antagonistic pair of FT paralogs in sugarbeet, swapping a region
encompassing three variant amino acids also present in the external loop domain completely
converted the flowering repressor function of FT1 into the flowering inducing effect of FT2.

13 independent MAT-C mutant alleles

natural P135A difference between divergent 
European spring and winter types 

Validation of HvCEN effect



NJ network derived from 14 SNPs defining 13 haplotypes, circle sizes correspond to the frequency

Three major haplotypes (I, II and III) were shared among wild and domesticated barleys, however
major haplotypes were present at higher frequencies in domesticated barleys than in their wild
progenitor (diversifying selection)

Haplotypes I and III (late flowering) harbor the Pro135Ala mutation and were derived from haplotype
IX, which was only observed in wild barleys.
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Have specific natural variants of HvCEN been selected and maintained 
during geographic range extension?

Allele mining at HvCEN by resequencing a 689-bp fragment encompassing the Pro135Ala alteration in 1,143
geographically referenced cultivars, landraces and wild barleys from across the natural distribution range.  
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Geographic information system (GIS)-based topographical maps of major haplotypes I, II and III 
for the spring and winter barleys

Frequency gradients along south-north and west-east clines. Haplotype III is completely fixed
in northern European spring barley cultivars. Haplotype II predominates in domesticated
winter barleys.

• variation in HvCEN was important in
enabling geographic range extension
(latitudinal in particular) and the gradual
differentiation between winter and spring
barley gene pools
• this adaptation involved the selection
and subsequent enrichment of preexisting
genetic variants from within the wild
barley gene pool



Data from Stelios Kyriakidis, James Hutton Institute, Dundee (UK)



Data from Stelios Kyriakidis, James Hutton Institute, Dundee (UK)



- Size of the sets

- Rare bu tinteresting alleles (but also phenotypes)  create segregating populations

- Different genetic background  create segregating populations?


