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MiX99 course on genomic prediction
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Contents

• Theory: what is the idea
• How to make Gamma file, using Bpop
• Metafounders in Pedigree
• Metafounders in RelaX2
• Metafounders in CLIM

Introduction to MiX99
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Theory and estimating Γ
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Using Γ with MiX99 and tools 
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Metafounders in pedigree file

• MF group codes are positive integer numbers, 
not negative like for UPG

• Integer codes must match to the codes in gamma 
and inverse of gamma files!

• Make sure MF codes do not overlap with animal 
codes!

• Sire and dam for MF group are set to 0

• Use large block code for MF

… …

NOTE:  MF groups and gamma matrix are  made
for illustration purposes  only. 

Γ-1

Γ
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Calculating inbreeding coefficients with RelaX2

# Calculate inbreeding using MF

input pedigree

  file  MFpedigree.ped

  record id sire  dam 

# Define gamma file

input gamma

  file gamma.mat

output overwrite inbreeding inbreeding.dat

← Pedigree with metafounders

← Gamma in ijval format

← Output inbreedings to inbreeding.dat
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Selected RelaX2 output
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Calculating A22 matrix that uses metafounder information

#Calculate A22 matrix for genotyped animals

input pedigree

  file  MFpedigree.ped

  record id sire  dam 

input gamma

  file gamma.mat

input animals

 file genotyped.id

 record id

output overwrite amatrix A22.dat

← Pedigree with metafounders

← Gamma in ijval format

← Ids for genotyped animals

← Output A22

Lower triangle dense format by: output overwrite lower amatrix A22L.dat
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Defining Metafounders in CLIM file

• CLIM needs inverse of gamma and inbreeding

• DO NOT SPECIFY UNKOWN PARENT GROUPS

IGAMMAFILE MIXED gamma.inv  
INBRFILE   inbreeding.dat
INBREEDING PEDIGREECODE=1 FINBR=3

PEDIGREE g am+p 0.333 #WRONG!!!!!!
PEDIGREE g am         #CORRECT
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Conclusions, using metafounders

• PEDIGREE
• MF group codes are positive integer numbers, 
• Sire and dam for MF group are set to 0

• Gamma and its inverse needed
• Use i j val format to store matrices

RelaX2 requires Γ : 

CLIM requires Γ-1

• CLIM

input gamma

  file gamma.mat

IGAMMAFILE MIXED gamma.inv  
INBRFILE   inbreeding.dat
INBREEDING PEDIGREECODE=1 FINBR=3
PEDIGREE g am   # NO +p!
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