
A rapid method for the identification of 
epistatic ‘dormant’ SNPs

A. Reverter, J. Henshall, L.R. Porto-Neto, F. Raidan, Y. Li, M. Naval-Sánchez,
S. Dominik, S.A. Lehnert, K. Meyer, Z. Vitezica & A. Legarra

CSIRO AGRICULTURE & FOOD



Toni Reverter -

 

2018 WCGALP -

 

Auckland, NZ 11-16 Feb 20182  |

Epistasis

 

=  When a gene masks another gene 
=  Gene x Gene
=  N2

 

Comparisons

TRADITIONAL DEFINITIONTRADITIONAL DEFINITION

Epistasis against whole genome
=  When the genome masks a gene
=  N Comparisons
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Epistasis against whole genome
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METHOD 1:

 

Bin-based “Mechanical Heuristics”:

NO

 

–

 

Run GBLUP and Rank individuals from lowest to highest GEBV.
OS

 

–

 

Create 5 equally-sized bins with BIN1 containing the 20% individuals with 
lowest GEBV, BIN2 the next 20%, …and so on until BIN5 with 20% with 
highest GEBV.

ES

 

–

 

Within each bin, perform a GWAS (ie. Regression of phenotype on

 

SNP 
genotype).

ATRO

 

–

 

Call epistatic SNP those with significant yet opposed effect in

 

BIN1 
and BIN5, and a monotonic pattern of effects from BIN1 to BIN5 (ie. 
“negative to positive”

 

or “positive to negative”).
NCO

 

–

 

Confirm the SNP collected are not significant in GWAS using the

 

entire 
population.
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(Reverter & Henshall, 2017. Poster at Gordon Conference, Galveston, TX)



METHOD 2:

 

Regression of Residuals on GEBV:
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Negative

 

Control?

 

Negative

 

Control?



–

 

Rank individuals from lowest to 
highest GEBV.

–

 

Create 5 equally-sized bins.

–

 

Within each bin, perform a GWAS.

TRO

 

–

 

Call epistatic SNP those with 
significant yet opposed effect in 
BIN1 and BIN5.

METHOD 1:

 

Bin-based “Mechanical Heuristics”:
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SNP
chr:Mb (Gene)

BIN1 BIN2 BIN3 BIN4 BIN5 Whole

18:56.5 (CPT1C) -7.58* -1.38 -0.86 2.67 4.84* 0.60

28:23.3 (CTNNA3) -8.00* -3.05 -1.93 1.55 5.06* -0.05

27:1.1 (CSMD1) 4.53* 1.18 -0.66 -0.69 -2.37* 0.58

5:54.9 (LRIG3) 4.86* -0.30 -0.79 -2.05 -3.94* 1.18

14:25.0 (PLAG1) 0.74 2.07 3.46* 2.15 2.02 4.71*

Estimated SNP effects within BINs and in the whole population
Two examples of “Negative to Positive”

 

and “Positive to Negative”

 

pattern as well 
as for a SNP in the PLAG1 coding region. Asterisks indicate significance at P < 0.001.
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Estimated SNP effects within BINs and in the whole population
Two examples of “Negative to Positive”

 

and “Positive to Negative”

 

pattern as well 
as for a SNP in the PLAG1 coding region. Asterisks indicate significance at P < 0.001.
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Candidate GenesCandidate Genes

SNP Gene BINs Regression
(Bin5-Bin1)/2 t-stat -Log(P)

BovineHD0500015637 LRIG3 -4.403 -4.439 5.345
BovineHD2000011089 PRLR 3.581 4.913 6.349
BovineHD0600010671 LAP3 -2.917 -4.460 5.388
BovineHD0200001836 MSTN 5.172 3.079 2.983
BovineHD0500005343 KITLG -4.961 -2.991 2.857
BovineHD0700004860 INSR 2.234 3.986 4.474
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FUTURE/CURRENTLY
1.More data
2.“Proper” REML
3.Impact of h2

4.Role of epistasis in 
selection response

 

5.Suggestions welcome
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Thank you!
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