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Recombinant Inbred Lines
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Genome reconstruction
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QTL genome scan

from Broman et al. (2019) doi.org/gfvknr
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DO genome
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Hidden Markov model

... ... (unobserved)
diplotypes

SNP
genotypes

G1 G2 Gi Gi+1 Gm−1 Gm

O1 O2 Oi Oi+1 Om−1 Om

Initial π(g) = Pr(G1 = g)

Transition ti(g,g′) = Pr(Gi+1 = g′ | Gi = g)

Emission ei(g) = Pr(Oi | Gi = g)
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Exact probabilities
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Exact probabilities
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Generic model
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k founders in proportions {αi}
n generations of random mating

Random chromosome:
πi = αi

tij = αj [1 − (1 − r)n] when i ̸= j

Map expansion:
n(1 −

∑
α2

i )

= n
( k−1

k
)

if αi ≡ 1/k
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DO application
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data from Al-Barghouthi et al (2021) doi.org/gkf64n
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CC038 X chr
more−exact model
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X chr in CC
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Summary

▶ Generic model for genome reconstruction in multi-parent populations
▶ Specify relative proportions of founders

+ effective number of generations of random mating
▶ Basic conclusion: HAPPY is effective
▶ Implemented in R/qtl2 as cross types genriln and genailn

(replacing n with the number of founders)
▶ bioRxiv manuscript: doi.org/gswx
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