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19 years of R/qtl
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R/qtl cross types

» backcross, doubled haploids, haploid
» intercross
» 2-way RIL by selfing or sibling mating

» phase-known 4-way cross






R/qtl2 cross types

backcross, doubled haploids, haploid
intercross

2-, 4-, 8-, 16-way RIL by selfing

2-, 4-, 8-way RIL by sibling mating
2-, 3-, 8-way advanced intercross

6- and 19-way MAGIC

Diversity Outbred (DO) mice

F, of DO x inbred

general RIL or AIL
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Data files
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Data files
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Control file (json or yaml)

{
"description": "Arabidopsis MAGIC data, Gnan et al (2014)",
"crosstype": "magic19",
llsepll: Il’ll’
"na.StI‘lngS": [ll_ll, IINA"]’
"comment.char": "#",
"geno": "arabmagic_geno.csv",
"founder_geno": "arabmagic_foundergeno.csv",
"gmap": "arabmagic_pmap_tair9.csv",
"pmap": "arabmagic_pmap_tair9.csv",
"pheno": "arabmagic_pheno.csv",
"genotypes":
IIAII: 1
IIHII: 2
"Bll: 3
1,
"geno_transposed": true,
"founder_geno_transposed": true
}




Control file (json or yaml)

{
"description": "Arabidopsis MAGIC data, Gnan et al (2014)",
"crosstype": "magicl9",
llsepll: Il’ll’
"na.StI‘lngS": [ll_ll, IINA"]’
"comment.char": "#",
"geno": "arabmagic_geno.csv",
"founder_geno": "arabmagic_foundergeno.csv",
"gmap": "arabmagic_pmap_tair9.csv",
"pmap": "arabmagic_pmap_tair9.csv",
"pheno": "arabmagic_pheno.csv",
"genotypes":
"All: 1
"HII: 2
"BII: 3
1,
"geno_transposed": true,
"founder_geno_transposed": true
}




Control file (json or yaml)

{
"description": "Arabidopsis MAGIC data, Gnan et al (2014)",
"crosstype": "magic19",
llsepll: Il’ll’
"na.StI‘lngS": [ll_ll, IINA"]’
"comment.char": "#",
"geno": "arabmagic_geno.csv",
"founder_geno": "arabmagic_foundergeno.csv",
"gmap": "arabmagic_pmap_tair9.csv",
"pmap": "arabmagic_pmap_tair9.csv",
"pheno": "arabmagic_pheno.csv",
"genotypes":
"All: 1
"HII: 2
"BII: 3
e
"geno_transposed": true,
"founder_geno_transposed": true
}




Control file (json or yaml)

{
"description": "Arabidopsis MAGIC data, Gnan et al (2014)",
"crosstype": "magic19",
llsepll: Il’ll’
"na.StI‘lngS": [ll_ll, IINA"]’
"comment.char": "#",
"geno": "arabmagic_geno.csv",
"founder_geno": "arabmagic_foundergeno.csv",
"gmap": "arabmagic_pmap_tair9.csv",
"pmap": "arabmagic_pmap_tair9.csv",
"pheno": "arabmagic_pheno.csv",
"genotypes":
"A": 1
IIHll: 2
"B": 3
e
"geno_transposed": true,
"founder_geno_transposed": true
}




Control file (json or yaml)

}

"description": "Arabidopsis MAGIC data, Gnan et al (2014)",
"crosstype": "magicl9",
llsepll: Il’ll’
"na.strings": ["-", "NA"],
"comment.char": "#",
"geno": "arabmagic_geno.csv",
"founder_geno": "arabmagic_foundergeno.csv",
"gmap": "arabmagic_pmap_tair9.csv",
"pmap": "arabmagic_pmap_tair9.csv",
"pheno": "arabmagic_pheno.csv",
"genotypes":
IIAII: 1
IIHII: 2
"B": 3
o
"geno_transposed": true,
"founder_geno_transposed": true




Reading data into R

library (qtl2)
arab <- read_cross2("arab_magic.json")




Reading data into R

library (qtl2)
arab <- read_cross2("arab_magic.json")

19-way Arabidopsis MAGIC
Kover et al. (2009) PLoS Genet
Gnan et al. (2014) Genetics
github.com/rqtl/qtl2data



Data diagnostics

See Broman et al. (2019) Cleaning genotype data from
Diversity Outbred mice. G3 9:1571-1579

doi: 10.1534/93.119.400165


https://doi.org/10.1534/g3.119.400165

Genotype reconstruction
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Genotype reconstruction
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Genotype reconstruction

gmap <- insert_pseudomarkers (arab$gmap, step=0.2, stepwidth="max")
pmap <- interp_map(gmap, arab$gmap, arab$pmap)

pr <- calc_genoprob(arab, gmap, error_prob=0.002, cores=24)




Genome scan

LOD score

Chromosome

fruit length




Genome scan

—— haley—knott
Imm

LOD score

fruit length

/\«w’/‘ﬂ/l\u A /H\. \M

3 4 2

Chromosome



Genome scan

—— haley—knott
Imm
Imm w/loco

LOD score

Chromosome

fruit length




Genome scan
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Genome scan

out_hk <- scanl(pr, arab$pheno, cores=24)
operm_hk <- scanlperm(pr, arab$pheno, n_perm=1000,

k <- calc_kinship(pr, cores=24)
out_lmm <- scanl(pr, arab$pheno, k, cores=24)

k_loco <- calc_kinship(pr, "loco", cores=24)
out_loco <- scanl(pr, arab$pheno, k_loco, cores=24)

cores=24)




SNP association scan
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SNP association scan
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SNP association scan
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SNP association scan
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SNP association scan
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SNP association scan

snp_pr <- genoprob_to_snpprob(pr, arab)

out_snps <- scanl(snp_pr, arab$fruit, cores=24)




QTL effects

QTL effect
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QTL effects

QTL effect
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QTL effects




QTL effects

f1_peak <- max(out_hk, pmap, lodcolumn="fruit_length")
fl_pr <- pull_genoprobpos(pr, pmap, fl_peak$chr, fl_peak$pos)

f1_fitl <- fit1(fl_pr, arab$pheno[,"fruit_length"])
f1_blup <- fit1(fl_pr, arab$pheno[,"fruit_length"], blup=TRUE)
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Goals

Genotype reconstructions from external software
General models for RIL and AIL
Sequencing-based genotype data

Multiple-QTL models

QTL x environment interactions

Interactive data visualization
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