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Study of Bone Mineral Density using human twins  Pocock et al. 1987. J. Clin. Invest. 80: 706-710 

Femoral Neck Bone Mineral Density (BMD) Twin 1 – g/cm2 
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Monozygotic Dizygotic 

r – correlation coefficient, 
which is the h2 estimate 
from these studies 





Determining the 
number of QTL 

P0   Red X White 

F1   Intermediate red  
        Interbreed 

F2   Assess variation in redness: 



Determining the 
number of QTL 



Figure 25.4 
Determining the 
number of QTL:  
 
environment can 
affect variation 



n  In 1957, James Crow conducted one of the earliest 
studies to identify quantitative trait loci 
n  He noted: 

n  “Insecticide resistance is an example of evolutionary change, the 
insecticide acting as a powerful selective sieve for concentrating 
resistant mutants that were present in low frequencies in the 
population.” 

Quantitative Trait Loci for DDT 
Resistance in Drosophila 



n  Many mutations were known in this species, and 
thus these can serve as genetic markers 

n  The general strategy in identifying QTLs is this: 
n  Cross two strains that differ in genetic markers and in the 

quantitative trait of interest 
n  Backcross the F1 offspring to the parental strains 
n  This produces a population of F2 offspring that differ with 

regard to their combinations of parental chromosomes  
n  Most individuals will contain a few chromosomes from one 

parental strain and the rest from the other strain 

n  The genetic markers on the chromosome provide a way 
to determine which chromosome came from which parent 



n  M = dominant mutation 
for minute bristles 

n  m = WT for normal 
bristles 

n  R = dominant mutation 
for rough eyes  

n  r = WT smooth eyes 
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Drosophila 
snp-Map 

Berger et al. 2001. Nature Genetics 29: 
475-481 

Note: Drosophila 
melanogaster has a pair of 
sex chromosomes, and 3 pair 
of autosomes, but one pair is 
tiny and not included here. 



I, P, and D are inbred strains of mice 

J. Lipid Res. 47: 1780 



Strategy:    
 

 P0  P x I   P x D 
  
 F1   Backcross to parental strain 

 
 F2   Analyze Cholesterol 

I & D P I P D 

and assay SNPs 



An example of some data (not from the paper) for the P x I experiment 

   Allele at SNP Locus 
F2 mouse  HDL Chr I 10 cM  Chr 1 20 cM  Chr 1 30 cM 
 

 1  23   I    I    P 
 2  78   P    P    I 
 3  57   P    I    P 
 4  15   I    P    I 
 5  37   P    I    P 
 6  82   P    P    I 
 7  28   I    I    P 
 8  42   P    P    I 
 9  67   P    I    P 
 10  11   I    P    I 

When you take the mean HDL of mice with 
the P or I alleles at the 3 SNP loci, only the 
10 cM SNP locus seems to have a variation 
in HDL. 

mean P  60.5    45.6    42.4 
mean I  19.2    42.4    45.6 

The data suggest that the SNP at 10 cM on Chr I is closely 
linked to a quantitative trait locus for HDL cholesterol 

The F2 with the 
highest HDL all 
have P alleles at 
the 10 cM SNP 
locus 



Chromosome 

LOD – logarithm of 
the odds. A measure 
of the likelihood that 
two loci are nearby 
and will be inherited 
as a package 



Individual SNP loci, and 
their effect on cholesterol.  
Shaded graphs had a 
statistically significant effect 
on cholesterol. 

Genotype of the F2 

What are the potential 
applications for QTL analysis?  







Tomato QTL-map for 
certain qualities 


