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Equivalent Model
VanRanden et al 2009; Goddard, 2009; Habier el al 2007

y = µ + Za+ e,     var(a) = Dσ a
2

y = µ +u+ e,      var(u) =Gσ u
2,   G = ZDZ '/ k

Model that estimate SNPs effects

Model that estimate Breeding Values 

u = Za     
a = DZ '(ZDZ ')−1u Stranden & Garrick, 2009

Simple conversion between :
Breeding values and SNP effects

u = Za     

Genomic Information ≈ genomic relationship



Equivalent Model

• SNP effects from GEBV’s  (Henderson, 1973; Strandén and 
Garrick, 2009):

• Also, for each SNP effect (i-th):
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Differential weight to each SNP





Computing algorithm
• Denote t as an iteration number and i as the i-th SNP

1. t=0, D(t)=I, G(t)=ZD(t)Z’λ

2. Compute      by ssGBLUP

3. Calculate 

4. Calculate                                                        for all SNPs (Zhang et al., 2010)

5. Normalize 

6.   Calculate

7.    t=t+1

8. Exit , or loop to step 2 or 3 
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Weighted ssGBLUP
WssGBLUP(Wang et al., 2012)

- Gives more weight to important markers 

Weights = I

GEBV

SNP 
effects

SNP 
weights

G matrix



Manhattan SNP effects for simulated data

Wang et al 2012



Variances explained by segments

• ISU propose to present results from GWAS using variance 
explained by windows of adjacent SNP

• Fan et al 2011, Onteru et al 2011, Peters el al 2012, etc. 

• Potentially use of bootstrap to get significance of detected QTL 



Windows Variances
Z u

a = Zu for only SNP in segment

a = EBV  derived from segment

Get sample variance Var(a)
from genotyped individuals 



postGSf90

• Genomic POST processing program 

• Extract SNP effects from solutions after genomic evaluations 
(GLBUP and ssGLBUP)

• Calculate weights for iterative ssGWAs

• Calculate variance explained by segments



postGSf90 par files

1) Parameter files:
(1)  BLUPF90 (and preGSf90)
(2) postGSf90

2) OPTIONs: 

BLUPf90 / PreGSf90:
OPTION SNP_file marker.geno.clean
OPTION saveGInverse
OPTION weightedG w # A vector with length = M

postGSf90:
OPTION SNP_file marker.geno.clean
OPTION ReadGInverse
OPTION chrinfo mapfile #format: snpID chr pos
OPTION weightedG w
# OPTION Manhattan_plot

3) Document:
http://nce.ads.uga.edu/wiki/doku.php?id=readme.pregsf90#gwas_options_postgsf90

http://nce.ads.uga.edu/wiki/doku.php?id=readme.pregsf90


SNP map file
• OPTION chrinfo <file>
• For some genomic analyses (GWAS)  or QC
• Format:
– SNP number

• Index number of SNP in the sorted map by 
chromosome  and position

– chromosome number
– Position
– SNP name (Optional)

• First row corresponds to first column SNP 
in genotype file !!!



SNP solution output



Weights

• postGSf90 calculate weights that can be used to create a 
weighted genomic relationship matrix

• Different type of weights
– Default                wi = 2pi(1-pi)!"#

– Non-Linear A     $" = CT
()*

+, -) .#

• OPTION which_weight nonlinearA



Variance explained by windows
Windows segments starting at each SNP are defined

Windows size fixed or defined by Mb based on bp position 



Variance explained by segment 
segment information



Variance explained by segments



Manhattan plots options





Prediction for based on makers

• File snp_pred contains
– allele frequencies 
– SNP estimates

• Program: predf90 indirect genomic predictions based on 
maker information and SNP estimates from snp_pred file 



Indirect Prediction for new animals
echo new_animals | predf90 



Model to study genetic of  heat stress

• Performance data + weather data (Ravagnolo & Misztal, 2000)

Variation in slopes
could be due to

genetic component

F(Heat Index)
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Single-Step GWAS Heat Stress
• Multiple-Trait Test-Day model heat tolerance

• ~ 90 millions records, ~ 9 millions pedigrees
• ~ 3,800 genotyped bulls

• Computing time
– Complete evaluation ~ 16 h

Milk yield no Heat stress Heat stress



Variance explained Heat Stress

Milk yield no Heat stress

Heat stress


