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Trait-specific marker approaches 
•  The idea  is to use trait-associated markers, such

 as QTLs or GWAS hits 
–  Test for a nonrandom distribution of QTL/GWAS

 effects or frequencies 

•  Hence, although such tests use markers, they
 are trait-specific (unlike the tests to be covered
 shortly that are entirely based on markers and
 hence are trait-independent)  

•  Data are now categorical (as opposed to the
 continuous data on divergence of means) 
–  Use signature over an entire collection of markers 



Outline 

•  Orr’s QTL sign tests 
– QTLST-EE (assumes all loci have equal effects) 
– QTLST 

•  GWAS- based tests 
–  tSDS scores 
– Berg-Coop Qx test 

•  Applications to genomic data, esp. levels
 of gene expression 



A typical QTL map from a likelihood analysis 



Allen Orr’s QTL sign tests 

Is there an excess of “plus” QTL alleles in the 
larger line? 

















Loren Rieseberg 







GWAS-based approaches 

•  Usually a lot more GWAS “hits” than QTL 
 hits for a given trait. 

•  Again, the key idea is to perform a test
 over a collection of markers for a given
 trait and contrast this with some neutral
 expectation. 







Using GWAS information 









Divergence in gene expression
 levels 

•  The amount of mRNA for a candidate
 gene is a quantitative trait, and hence
 one can test for whether an observed
 amount of divergence is excessive 

•  Less of an ascertainment issue, as one can
 score the expression levels of all genes
 within a given genome 

•  Cis and trans versus local and distant 
•  ASE (Allele-specific expression) 



Applying Lande’s test 









Brownian motion or Ornstein-Uhlebeck? 












