


INTRODUCTION

Genome wide association studies

Multi staged, focused on gene discovery, set 
stringent error rates, one SNP at a time

Alternative - prediction of phenotypes using all 
genome-wide SNP information simultaneously

Relationship between genome-wide marker data 
and phenotypes needs to be modeled



Publicly available data on heterogenous stock mice

2296 animals from 85 families

11730 SNPs

Linear mixed models

Additive genetic model

Additive and dominance genetic model

METHODS

http://gscan.well.ox.ac.uk/



ADDITIVE GENETIC MODEL



ADDITIVE AND DOMINANCE 
GENETIC MODEL

Dominance effects due to SNPs are added



Reversible jump MCMC to simultaneously consider the 
whole genome

Unknown phenotypes are predicted based on parameter 
estimates and averaged over all MCMC rounds.

ESTIMATION OF EFFECTS 
AND MODEL SELECTION



ESTIMATION OF EFFECTS 
AND MODEL SELECTION

Fixed polygenic heritability used in models

0.72, 0.99, 0.55 for coat colour, CD8%, MCH 

Best linear unbiased prediction

SNP modeling

saved computer time (10,000 MCMC iterations)

Single SNP analyses 



PREDICTING UNOBSERVED 
PHENOTYPES

Best linear unbiased prediction of polygenic values

pedigree and phenotype values only, or additional 
genomic information (model A), or both (model AD)

half of phenotypic data for estimation, remaining for 
prediction and validation



RESULTS
Use of genomic information substantially increases the 
accuracy of predicting unobserved phenotypes

prediction accuracies are generally better for AD model



RESULTS

Prediction of phenotypes from genetic data

not accurate for traits with low heritability

large proportion of genetic variation detected



Accuracy of prediction is higher when considering whole 
genome information instead of using one chromosome at a 
time

Whole-genome approach and RJMCMC provides posterior 
density of each SNP being associated with the phenotype, 
so the positions of trait loci can be estimated 

RESULTS



RESULTS

Converge of parameter estimates

Accuracy rapidly increases in early rounds, stable after 
10,000 iterations



DISCUSSION

Study proposed a method to simultaneously analyse 
whole genome SNP data for association with 
phenotypes, applied this method to three traits 
measured in a heterogeneous mouse stock and 
successfully predicted unobserved phenotypes.

The prediction of unobserved phenotypes for 
complex traits from genome-wide marker data is 
feasible and can be accurate

Applications of the method are plentiful



THANKS


