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How do selected loci contribute to GxE variation?

Allele frequencies can change at selected loci during
adaptation to new environments.

Alleles that conferred plasticity may then trend toward fixation

Hypothesis: Regions under selection for fitness in new
environments can ultimately show reduced contribution to
plasticity.
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Identify regions selected for temperate climates based on Fst
between Temperate and Tropical materials:

Credit: Cinta Romay
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Use genotypic scores in high and low Fst loci to calculate GxE
attributable to those regions:

y = µ+ L + E + g + gH × E + gL × E + ε

µ: overall mean
y: phenotpe: Grain Yield and Plant Height
L: line (hybrid) effect
E: environmental effect
g: overall genotypic effect
gH × E: High Fst by Environment effect
gL × E: Low Fst by Environment effect
ε: residual error

Low Fst SNPs (n ≈ 200k) sampled to eq. low High SNPs (n ≈ 9k)

Credit: Diego Jarquin
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Grain Yield Plant Height

Credit: Diego Jarquin
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Grain Yield Plant Height

Hypothesis: Regions under selection for fitness in new
environments can ultimately show reduced contribution to
plasticity. Credit: Diego Jarquin
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What parts of the genome control GxE variation?

Evidence for regulatory regions controlling plasticity

Nature of GxE and previous mapping results → likely to be
highly polygenic

Hypothesis: GE is controlled disproportionately by numerous
regulatory mechanisms.
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Performed Finlay-Wilkinson regression:
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Calculate slope and MSE for each hybrid, for each of five traits:

Plant & Ear Height, Male & Female Flowering, Grain Yield
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Perform GWAS using slope, MSE, and traits per se for each
phenotype

slope: Type II stability

MSE: Type III stability
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Pool 50 most significant SNPs for each trait/parameter
combination:

250 slope SNPs

250 MSE SNPs

250 Per Se SNPs

Classify associated SNPs as Upstream/Downstream,
Intergenic/Gene-proximal/Genic

Compare to null distribution of classification for all SNPs (≈ 400k)



Introduction 2014 G2F Overview GxE Variance and Fst Mapping Stability Conclusion



Introduction 2014 G2F Overview GxE Variance and Fst Mapping Stability Conclusion

Hypothesis: GE is disproportionately controlled by numerous
regulatory mechanisms.



Introduction 2014 G2F Overview GxE Variance and Fst Mapping Stability Conclusion

Conclusions

High Fst loci contribute less GxE variance

Loci selected for during temperate breeding may now limit
plasticity

Breeders may have selected out many deleterious alleles

May contribute to stability and wide adaptation



Introduction 2014 G2F Overview GxE Variance and Fst Mapping Stability Conclusion

Conclusions

High Fst loci contribute less GxE variance

Loci selected for during temperate breeding may now limit
plasticity

Breeders may have selected out many deleterious alleles

May contribute to stability and wide adaptation

Loci associated with stability are enriched in upstream
gene-proximal regions, depleted in genic regions

Regulatory control of linear environmental response, but not
variance

Evidence for decreased influence of genic variants on stability
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Thank You!

Diego Jarquin

Cinta Romay

Ed Buckler

Aaron Lorenz

Shawn Kaeppler

Natalia de Leon
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G X E Cooperators 
Principal Investigators who grew GxE trials in 2014-2016 
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Genomes To Fields Sponsors 
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Data Usage Disclaimer

This presentation includes data analysis and interpretation
conducted by the presenter and does not necessarily reflect the
observations and conclusions of the GxE Consortium.
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Questions?
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