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Population genetics

Adaptation  
Speciation

Population 
structure



Genetics diversity



Genetics diversity study for selective breeding



Diversity

Mutation Drift

Selection Migration

+/- -

+/- +

Factors control genetic diversity within population



Gene diversity

Heterozygosity

Nucleotide diversity

Genetic diversity 

Alleles per locusThe proportion 
of polymorphic 
loci across the 

genome



Heterozygosity

Observed 
heterozygosity The number of 

individuals

The alleles of 
individual i



Heterozygosity

Expected  
heterozygosity

The number 
of alleles

Allele 
frequency of  
the i th allele



Nucleotide diversity 
Frequency 
of the i th

sequences

Frequency 
of the j th

sequences

The number of nucleotide 
differences per nucleotide site 

between the i th and j th
sequences

The number of 
sequences in 
the sample

Nucleotide 
diversity



FST (fixation index)

FST is a measure of population differentiation due to genetic 

structure. It is frequently estimated from genetic 

polymorphism data, such as SNP or microsatellites. 



Definition of FST

The average 
frequency of an allele

The variance in the 
frequency of the allele

between different 
subpopulations

The variance of the 
allelic state in the 
total population



Definition of FST The allele 
frequency in the 
i th population

The relative 
size of the i th

population



Estimation of FST
The average number of pairwise 
between two individuals sampled 

from different sub-populations

The average number of pairwise 
between two individuals sampled 

from same sub-populations
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Function introduction

Intra-population Inter-population

Standard indices 
(number of polymorphic 
sites, gene diversity)
Molecular diversity
(nucleotide diversity)
……

AMOVA
(Different hierarchical Analyses of 
Molecular Variance to evaluate 
the amount of population genetic 
structure)
FST-Pairwise genetic distances
(FST-based genetic distances for 
short divergence time)
……



Usage for graphical version 
Configuration

Preparing input files

Loading project files into Arlequin 

Selecting analyses to be performed on your data 

Performing the analyses 

Checking the results 

Preparation



Configuration



Preparing input files



Loading project files into Arlequin 



Selecting analyses to be performed on your data 



Performing the analyses 



Manual

http://cmpg.unibe.ch/software/arlequin35/man/Arlequin35.pdf

http://cmpg.unibe.ch/software/arlequin35/man/Arlequin35.pdf



