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F-dist
——use software Arlequin to analyze outlier



-Fst(Fixation index)



FST<0.05:     no evident differentiation

0.05～0.15，slight differentiation；

0.15~0.25， evident differentiation；；

>0.25            great differentiation。



Outlier loci
——use software Arlequin to analyze outlier



Definition of outlier loci（离群位点）

• definition：An outlier locus is one that has a distinct or significant 
allele frequency relative to assumption of neutrality (neutrality 
being the absence of directional selection). 

• In software , some parameters used to evaluated outliers.



What caused appearance of outlier loci？

•Natural selection

Natural selection is the differential survival and 
reproduction of individuals due to differences in 
phenotype.   



Manuel
——use software Arlequin to analyze outlier



The birth of f-dist2 

Beaumont and Nichols. Evaluating loci for use in the genetic analysis of population structure. 
(1996) Proc Roy. Soc. Lond. B. 263: 1619-1626 



Neutral-lociOutliers loci

The effect of different mutation rates on the 
expected distribution of FST. 

the distribution of Fst depends quite strongly on 
the observed heterozygosity. The median value of 
FST drops off rapidly at heterozygosities less than 
0.1. With higher mutation rates, at lower 
heterozygosities, the distribution is tighter and the 
median drops off faster.

The effect of equilibrium versus non-
equilibrium population structure.

when very small samples are taken from each 
subpopulation, the distributions are broader. 
Even moderate sample sizes are surprisingly 
informative; the distribution for 50 is virtually 
indistinguishable from that of 100.



Arlequin

•Arlequin is a software that have a multi-function , 
we use one of its function(a f-dist2 program) to 
calculate our data for indication of outliers loci.



Prepare 
• Format conversion（must be extension of arp）

1
2

3

• 1.Choose your file.
• 2.Decide your file 

format , generally are 
DNA.

• 3.this format set as 
Arlequin.



select the path of text 
editor ,notepad++ for 
example .

path of R package,so you can 
get graph from your statistics 
with the help of Rcmd



checking the option "Detect 
loci under selection from 
genetic structure analysis" 
in the Detect loci under 
selection from F-statistic tab,

start Computation

report graphs



For each locus, we report :

i) the observed heterozygosity between population,

ii) the observed FST value

iii) the FST p-value

iv) 1 - the quantile of the observed FST in the distribution.

the p-values of each locus under neutrality and for a given genetic structure are output in a file called 
"fdist2_ObsOut.txt".



-P-value
the p-value or probability value is the probability for a given 
statistical model that, when the null hypothesis is true, the statistical 
summary would be greater than or equal to the actual observed 
results.

usually ,set p=0.05(5%) as the threshold



Fst-Heterozygosity figure

In data result , the 
points between 
two curve of the 
same confidence is 
consider as neutral.



Bayecsan
——A software



Introduction

BayeScan implements a reversible-jump MCMC 
algorithm for calculation.



A choice

•Model choice

•Which model locus prefer?

Model1(M
1,neutral)

Model2(M
2,selection)

Or



Jeffreys' scale of evidence for the choice 

• Bayes factor(BF): The Bayes factor provides a scale of evidence in favor 
of one model versus another. 

BF=P(N|M2)/P(N|M1)
• Bayes factor also be a parameter for outliers evidence.
• For example, BF=2 indicates that the data favors model M2 over model 

M1.



How to use Bayescan？

• Download free in http://cmpg.unibe.ch/software/BayeScan/

• Process : Pilot runs(long time)                 Calculation(relative short)

• Software interface

http://cmpg.unibe.ch/software/BayeScan/


Setting parameters 

• Samples size（样本大小）：We need set according to our number of samples.
• Thinning interval：The thinning interval is the number of iterations(迭代） between two samples.
• Burn in：A burn-in period can be necessary to attain convergence before starting the sampling ,default is 

50000.
• Prior odds for neutral model(中性)：default is 10(you can use it),you can set this parameter based on your 

need. In some papers, author set four different prior odds to quantify how this parameter affect their result.



Setting parameters

• Pilot runs（试运行）：We make by default 20.      pilot run length : default 500.
• Function of pilot runs : Choose the proposal distribution for the reversible jump and adjusted the acceptance 

rate for each parameters.
• Proposal distribution（建议分布） : Proposal distributions have to be adjusted in order to have acceptance rates 

between 0.25 and 0.45. These values are automatically tuned on the basis of short successive pilot runs .



Setting suggestion

• Pilots runs : When calculation time is not a problem, increasing 
the number of pilot runs would be the first thing to do. 

• Thinning interval : Increasing the sample size is generally useless, 
and one should rather increase thinning interval. 



Output files choose

• Main results
• Pilot runs results
• Acceptance rates
• Allele frequencies
• Input files checking



Acceptable data types

• Amplification intensity matrix for AFLP markers 

• Dominant binary markers 

• Codominant markers 

• SNP genotype matrix



SNP genotype(单核苷酸多态性基因分型)

• Source data example

The first 1 to 30 is 
meaning the samples of 
first population，and the 
second meaning second 
population，and maybe 
have many populations.

SNP genotype data



Output files format
• Prob
• Log10(PO)
• Qval
• Alpha
• Fst

Locus



Evidence for outlier——log10（PO）

• Log10（PO），PO is meaning posterior odds（different from posterior 
probabilities）.

• As a result, a Bayes factor of 3 corresponding to a posterior probability of 
0.76, is already considered as being a “substantial” evidence for selection，
it was also considered evidence for outlier behaviour .

• In the output data , the parameter of log10(PO) also regard as 
log10(BF)(said in manual).

Jeffreys' scale of evidence 



Other parameters
• Prob：posterior probability
• Alpha：A parameter.
• Fst： It is used to measure the degree of 

population differentiation. The value is from 
0 to 1. 0 meaning didn’t differentiation,1 
meaning total differentiation.



Another output file

Also can output a “prefix-freq” document, 
including the allele frequencies of various 
locus in different populations.



Thank you for your 
watching
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