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Migration?

Population subdivision?

Hybridization?
Inbreeding?

Levels of diversity?

Sources of invasions?
Dispersal?

Mating systems?

How many populations?



Lake Sturgeon microsatellite data
(modified from Andrea’s thesis)



Outline

• The data set (preliminary)
– excel spreadsheet
– data checking (manual, Microsatellite toolkit)
– different formats (Microsatellite toolkit, Convert)
– characteristics of my data (#alleles, heterozygosity)

• Which and how many loci to use –Whichloci
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Linkage Disequilibrium
• Hardy Weinberg
• Population subdivision …

Next  weeks
GenePop, GDA,

Fstat



Different infiles for population 
genetic software software

GENEPOP

GDA



programs for data conversion of 
microsatellite data

• Microsatellite toolkit
• Convert

 
  convert ms toolkit 
Arlequin x x 
Dispan   x 
Fstat   x 
GDA x   
Genepop * x x 
Microsat x x 
Phylip x   
PopGene x   
Structure x   
 



Naming and error checking
Population and sample names 

(consistent not too long)
Excel spreadsheet
Sample names and populations
PopOne1, popOne2, ….popFive88

population names should not contain numbers
sample names should not contain unusual characters

Loci
Check for errors in datafile either manually
… or use Microsatellite toolkit



Microsatellite toolkit
http://animalgenomics.ucd.ie/sdepark/ms-toolkit/

An excel add in (free download)
Error checking 
• Non-numeric (e.g ?)
• Non-integer
• Negative
• Below above a specified threshold level

Find matching samples (specify min # of nonmatching alleles )
redundant worksheet

Data conversion
(Arlequin, GenePop, Microsat, Fstat, Dispan)
creates worksheets in excel datafile, option to save as textfile

Ability to exclude loci or populations
Basic information about diversity in data set 



Microsatellite toolkit 
Continued

• Allele frequencies and diversity statistics
– “Alleles by Pop” …. Allele counts
– “Allele Fqs” ….Allele frequencies (%)
– “Stats” ….all stats averaged across all loci

• Unbiased gene diversity = expected heterozygosity (Nei 1987)
• Observed heterozygosity (Hedrick 1983)
• Mean number of alleles per locus



Expected Heterozygosity (Nei 1978)



Observed Heterozygosity (Hedrick 1983)

• # heterozygotes / # individuals typed at a locus



Mean number of alleles per locus



Simple program for data conversion
Input file

or GENEPOP format
Data conversion 

(GDA, GENEPOP, Arlequin, Structure, Phylip, Microsat, Popgene)
Creates separate output files
Table of allele frequencies, identifies private alleles

Glaubitz J.C. (2004) Molecular Ecology Notes 4: 309-310.

Convert
http://www.agriculture.purdue.edu/fnr/html/faculty/Rhodes/Students%20and%20Staff/glaubitz/software.htm

Data for presentation        *line with descriptive title 
npops = 7                          *number of populations 
nloci = 10        *number of loci 
  Aox27  Afu63  Afu68b Afu56  … 
pop = CANADIAN_LAKE 
CAN_1 130 130 139 139 182 182 266 274  
CAN_2 130 130 135 139 166 166 274 274  
CAN_3 130 130 135 139 166 166 266 266 
…  
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