
aploMAGIC
Phasing and accurately detecting recombination in 

multiparental populations with genotyping errors
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Meiotic recombination
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MPPs for detecting recombination
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Goal
Develop a tool to detect COs by:
- Harnessing MPPs potential
- Limiting genotyping error impact
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haploMAGIC. Requirements and output
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haploMAGIC. Pipeline
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haploMAGIC. Pipeline
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haploMAGIC. Pipeline
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haploMAGIC. Pipeline

2 October, 2023 6Jose Antonio Montero Tena, Justus Liebig University, 
International Rapeseed Conference

DAD MOM

CHILD

MOMDAD

Detected 
crossovers

CROSSOVER 
DETECTION

Haplotype 
blocks >1 

informative 
allele

SNP 
genotype

Haplotype 
blocks

Chromosome 
sequences

1
2

3

4



10

6

4

2

0.5
0

haploMAGIC performance with 
simulations
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g e n o t y p i n g  e r r o r
%

1. haploMAGIC: high recall despite 
filtering

2. LINKPHASE3: no confidence levels

3. duoHMM: penalty on recall by 
filtering

Confidence levels:

haploMAGIC M2 = “no haploblocks <2 informative 
alleles”

duoHMM P50 = “no crossovers <50% prob”
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Correlation haploMAGIC-LINKPHASE3
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Applying haploMAGIC to real data
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Genome-wide
recombination patterns

2 October, 2023 11Jose Antonio Montero Tena, Justus Liebig University, 
International Rapeseed Conference

h
a
p
l
o
M
A
G
I
C

LINKPHASE3

G2

G4

G3



Take-home messages
• haploMAGIC is specialized in multiparental populations (full

pedigree & SNP data) for detecting recombination events

• haploMAGIC filters haploblocks caused by genotyping errors by
setting a minimum number of informative loci

• Performance based on F1-scores obtained with haploMAGIC in
simulated populations was prominently better than with similar
methods

• haploMAGIC will be open-source
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Future steps

• Founder lines to increase CO resolution (coalescent method)

• RILs to confirm haploMAGIC haploblocks
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