
Conservation Genetics- PRACTICE 

Exercise 1 – Microsatellites in a single population (GenAlEx) 

Many conservation genetics studies make use of microsatellite data. In this exercise we will assume that 

you have finished genotyping all of your individuals (for example, of an endangered species), and are now 

ready to start some population genetics analyses.  The next step is to combine the scores for each sample 

and locus into a large table of genotypes, typically with each row consisting of the allele identities for each 

locus from a single individual as follows:  

Sample ID Locus 1 Locus 2 

allele 1 allele 2 allele 1 allele 2 

Individual 1 130 130 102 108 

Individual 2 132 134 102 104 

Individual 3 134 134 102 108 

 

According to table, the genotype of individual 1 is 130,130 (i.e. homozygous) at locus 1, and 102,108 (i.e. 

heterozygous) at locus 2 (recall that the allele identities here, e.g. allele 130, refer to the size of the 

amplified fragment, which will vary depending on the number of microsatellite repeats and/or the 

presence of indels in microsatellite flanking sequence).  

Launch “Genalex” and activate the MACRO in Excel. You’ll find Genalex software under the last heading tab 

on the right named “Componenti Aggiuntivi” in Excel. Now open in Excel the data file “singlepop.xls”. 

Convince yourself that this is a microsatellite dataset for a single population (Pop1) of 100 individuals 

genotyped at 10 loci. Also note that there are more than two alleles for some loci (multiple alleles). This 

might be a dataset for a conservation study to evaluate the genetic variability in a population of an 

endangered species. 

Now we will compute allele frequencies, observed vs. expected heterozygosity and the inbreeding 

coefficient FIS at each locus for population 'Pop1'. Choose “Frequency…” in the Genalex MENU. Examine the 

‘allele frequency data parameters’. Note that these are “codominant” data: this means that with these 

molecular markers you are able to score heterozygotes (in “dominant” markers, such AFLP, this is not 

possible!). Click “OK”. In the “Codominant frequency option” and flag both “Frequency by Pop” and “Het & 

poly by Pop” boxes. Genalex will produce two spreadsheets named AFP and HFP. Examine first the AFP 

spreadsheet: note the list of alleles scored at each locus and the associated allele frequencies. The sum of 

allele frequencies at each locus is one. Isn’t it? Which is the most polymorphic locus (i.e. the one with the 

higher number of alleles)? Now, examine the HFP spreadsheet: compare observed heterozygosity (Ho) with 

expected heterozygosity (He) at each locus: in which locus, in particular, the observed heterozygosity is 

much less than expected? Is FIS value (F) at this locus positive or negative? What does this suggest in terms 

of the relative number of heterozygotes and homozygotes at this locus? Are there other loci that show FIS 

values at least higher than +0.15? How many? Now we test for the Hardy-Weinberg equilibrium to 

statistically tell if the scored FIS are significant. To do so, return to data spreadsheet clicking on “Single pop”. 

Then click on “Genalex”>”Disequil”>HWE, and “OK” in “HWE data parameters”tab. In “Hardy-Weinberg 

options” flag the “Obs. V Exp. Values” and “Graph Obs. V Exp.” options. Click “OK”. This will produce the 

HW spreadsheet. 



Have a first sight at histograms comparing observed vs. expected genotypes for each locus. Can you 

distinguish homozygote and heterozygote frequencies? Scroll toward the bottom of the spreadsheet to see 

results about HWE test (at the end, you will find a summary table). Which loci show significant deviation 

from HWE? Imagine to do these identical analysis for another population of the same species and to find a 

"perfect" HWE at all microsatellite markers: what would you conclude about your population 'Pop1'? What 

would do you suggest in terms of conservation strategies in order to prevent the genetic erosion of 

population 'Pop1'? 

Exercise 2 - Microsatellites in multiple populations (GenAlex) 

In this exercise we will examine a dataset composed by two populations. This might be, for example, a 

dataset for a conservation study to evaluate the genetic variability and differentiation between two 

populations of an endangered species. 

Genalex should be already opened. If not, launch “Genalex” and activate the MACRO in Excel. You’ll find 

Genalex software under the last heading tab on the right named “Componenti Aggiuntivi” in Excel. Now 

open in Excel the data file “twopop.xls”. Convince yourself that this is a microsatellite dataset for two 

populations (pop1 and pop2) composed by 100 individuals each, all genotyped at 10 loci. First we will 

compute the averaged observed vs. expected heterozygosity in each population. Choose “Frequency…” in 

the Genalex MENU. Examine the ‘allele frequency data parameters’. Click “OK”. In the “Codominant 

frequency option” and flag only “Het , Fstat & poly by Pop”. Genalex will produce the HFP spreadsheet. 

Find and compare the average observed and expected heterozygosity values for each population. Are the 

values similar for both populations? At a first look (without testing) can you suspect HWE? Find and 

compare FST values at each locus and observe the mean FST. What levels of differentiation (FST) were 

calculated between the two populations? Were these values different from zero? Also note the Nm values. 

What do they mean and under which population model? To test if the computed FST are statistically 

significant, we will perform a permutation test. This re-sampling technique will generate a distribution of 

FST values on which the computed FST will be compared to assess their significance. To do so, go on “G-

Statistics…” click “Ok” in G-Statistic Data parameters. In G-Statistics Options tab, deselect all in ‘Output 

options’ and select “Pairwise output for total only” and “For Fst” in ‘Pairwise Options’. Click “Ok”. Which is 

the mean Fst over loci? Is this Fst value statistically significant? On the basis of these results, would you 

consider the two populations as two possible "management units"? What would you suggest in terms of 

conservation genetics strategies? 

Now, imagine to be interested in an endangered species whose distribution has been strongly reduced and 

for which only three populations has remained. We will compare genetic distance among these three 

populations. Open in Excel the data file “threepop.xls”. Convince yourself that this is a dataset of three 

populations (pop1, pop2 and pop3) composed by 50, 100 and 100 individuals respectively, all genotyped at 

10 loci. Click on “G-Statistics…” and then “Ok” in G-Statistic Data parameters. In G-Statistics Options tab, 

deselect all in ‘Output options’, but select “Pairwise output for total only” and “Output pairwise matrices”. 

Select “For Fst” in ‘Pairwise Options’. Click “Ok”. On the basis of Fst values, which is (among the three) the 

more isolated population? What could be a reasonable biological explanation of this? Have a look at Fis 

value (and significance) in the GstS spreadsheet. On the basis of these results, what could you say in terms 

of the conservation status of these three populations? How many "management units" would you indicate, 

if any? What would you suggest in terms of conservation genetics strategies for this endangered species? 


