
AlphaSim 
software for 
simulating plant and 
animal breeding 
programs 
 

www.alphagenes.roslin.ed.ac.uk 
Serap Gonen*, Mara Battagin, Diarmaid de Burca, 
Chris Gaynor, Janez Jenko, David L Wilson, Anne-

Michelle Faux, Gregor Gorjanc and John M Hickey  
 



(1) Simulate haplotype sequences* and initial pedigree 

* MaCS (Chen et al., 2009) 

AlphaSim: Philosophy 

Model haplotype structure given 
a specific population history 
 
Haplotypes can be:  
• Externally supplied by user 
• Internally simulated  

• Wheat 
• Maize 
• Cattle 
• Poultry 
• Swine 
• Rabbit 
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(2) Sample haplotypes for base generation 
Select marker and casual loci 
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(3) Simulate allele substitution effects for causal loci 

Dominance effects Additive effects 

Allele substitution effects 

AlphaSim: Philosophy 
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(4) Drop base haplotypes to the first generation 

(5) Generate breeding values and phenotypes 
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(6) Select parents of next generation, generate gametes and 
drop haplotypes to next generation 

 
 
 
 
 
 
 
 
 
 
 

(7) Repeat! 
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TBV, TDV, Phenotypes Trait variance components  
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(1) Random Mating vs Genetic Selection 

Generation Generation 

Response to Selection Genetic Variance 

AlphaSim: Examples 

Random mating                 Genetic Selection 



(2) Genome editing in animal breeding 

Jenko et al. GSE (2015) 47:55  

AlphaSim: Examples 



(3) Selecting for recombination in animal breeding 

Battagin et al. GSE (2016) 48:44  
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(4) Introducing genomic selection in wheat 

Gaynor et al. In Preparation 

AlphaSim: Examples 



www.alphagenes.roslin.ed.ac.uk/alphasuite/alphasim/ 

AlphaSim: AlphaSuite 

http://www.alphagenes.roslin.ed.ac.uk/alphasuite/alphasim/


AlphaSim: GUI 
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