Population summary statistics & Arlequin
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Population genetics
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Factors control genetic diversity within population

<Mutation> - _ < Drift >
Ny
< Selection > < Migration >




Genetic diversity

The proportion

of polymorphic

loci across the
genome

Gene diversity

~

Alleles per locus

Heterozygosity

Nucleotide diversity




Heterozygosity

The alleles of
individual J
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Heterozygosity

The number
of alleles

Expected Allele
heterozygosity

frequency of
the i th allele




Nucleotide diversity The number of
sequences in

Frequency the sample
Nucleotide | | of the i th
diversity sequences
)3
1]
The number of nucleotide Frequency
differences per nucleotide site of the | th
between the i th and j th sequences
sequences




F st (fixation index)

Fst Is @ measure of population differentiation due to genetic
structure. It is frequently estimated from genetic

polymorphism data, such as SNP or microsatellites.



Definition of Fgr The variance in the

frequency of the allele
between different
subpopulations

Og

The variance of the
allelic state in the
total population

The average
frequency of an allele




Definition of Fgt

For =

The allele

frequency in the

I th population
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The relative
size of the i th
population




Estimation of F The average number of pairwise
ST between two individuals sampled

from different sub-populations
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TTBetween

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 AMOVA

(number of polymorphic (Different hierarchical Analyses of
sites, gene diversity) Molecular Variance to evaluate
Molecular diversity the amount of population genetic
(nucleotide diversity) structure)

...... Fs-Pairwise genetic distances

(Fs-based genetic distances for
short divergence time)



Usage for graphical version

Configuration

!

Preparing input files

| Preparation

Loading project files into Arlequin

!

Selecting analyses to be performed on vour data

Performing the analyses

!

Checking the results



Configuration

¢ Arlequin 3.5.2 =B

File View Options Help

’ =] Open project ;,!View project @ View results Q/View Log file @ Close project | @ Remd | m Start E Pause E Stop ‘

guration i| Project wizardl Import datal
Arlequin configuration
[~ Use associated settings

[T Compute statistics within groups
v Append results

[~ Keep AMOVA null distributions

[~ Prompt for handling unphased multi-locus data

V¥ XML Output

[¥ Use 64bit external arlecore program for computations

— Helper programs
Text editor: Browse... I

Text editor

Remd Browse | You need to have installed the R
~" | package on your computer!

‘Rcmd |




Preparing input files

¢ Arlequin 3.5.2 - 0O
File View Options Help

‘ ] Open project £View project @ View results [%/View Log file @ Close project | @ Rcmd | m Start m Pause E Stop

About | Arlequin Configuration | Project wizard || import data |
Project wizard

New project file name: Browse... | CREATE PROJECT | Edit project |

Data type
Wj [T Genotypicdata | Known gametic phase [~ Recessive data

— Controls

No. of samples: I1 _ﬂz Locus separator:l WHITESPACE EI Missing data: l"—

— Optional sections

[™ Include haplotype list [” Include distance matrix [ Include genetic structure




Loading project files into Arlequin

“Open Arlequin project or batch fite 2@
Look in: | ' My Computer v e« ®m o B
_2 3 3v2 Floppy (A:)
“#*Local Disk (C:)
My Recent < Local Disk (D:)
2 DVD/CD-RW Drive (E:)
Desktop
%7
My Documents
My Computer
My Network  Object name: =l Open |
Objects of type: | Adequin project files (".amp) Rd Cancel |
I y




Selecting analyses to be performed on your data

€ Arlequin 3.5 [D:/users/laurent/Arlequin/Code/New tesﬂrosat/MicDipl.arp] EEIX

File View Options Help

J £ Open project & View project | View resutts B} View Log file (2 Close project | {@ Remd | [ Start [1] Pause [

Projectl Structure Editor Settings IArquuin Conﬁgurationl Project wizardl Import datal

Settings [ Molecular diversity indices
|

Resetl Load | Save | |¥ Standard diversity indices
ARLEQUIN SETTINGS [~ Output sample allele frequencies for all loci
E ® Calculation settings — Molecular Diversity
E ® Genetic structure ¥ Molecular diversity indi
3 AMOVA v Molecular diversity indices

® Detecting loci under selection
2 Population comparisons _
9 Population differentiation Molecular distance: | Number of different alleles =l
® Genotype assignment

E ® Haplotype inference
® ELB algorithm [~ Print distance matrix between haplotypes

> EM algorithm [T Theta (Hom) |~ Theta (S) [~ Theta (k)[~ Theta (Pi)
= ® Linkage disequilibrium
® Hardy-Weinberg
® Pairwise linkage
2 Mantel test

2 Mismatch distribution

Molecular diversity indices

3 Neutrality tests
General settings




Performing the analyses

r -
€ Arlequin 3.5 [C:/Users/Laurent/Batranke3/Arlequin/Code/New test files/Microsat/MicDipl.arp]

File View Options Help
| &3 Open project & View project [ View resutts [ View Log fie (2 Close project | (@ Remd | [Elsmn|[E Pause [=] Stop

]

Project || Structure Editor | Settings | Arlequin Configuration | Project wizard | import data |




Manual

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



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

Thank you for your attention!




