GroupRelateN  modified 24-04-2007

by William Amos, Department of Zoology, Cambridge University, UK

GroupRelate is a simple Excel Macro that can be used to test whether individuals within groups are more related to each other than expected by chance.  The macro works well to the best of my knowledge, but I take no responsibility for any bugs or errors it may contain.  Please feel free to let me know what you think of it and other features you might wish to include.

To use the macro, paste data into the sheet 'Data'.  Row 1 must have values in every cell up to the edge of your data.  Similarly, column 1 must have values in to the bottom of your data.  See current data for an example dataset.  These values are used only to work out how big your data set is (the program looks for the first empty cell in both directions.  Column 2 (‘B’) contains data on the sex of individuals (1 = male, 2 = female, 3 = unknown).  Column 3 (‘C’) contains data on group membership and these can be either numbers or letters.  Individuals with the same group name, which is case sensitive, are treated as being from the same group.  Genotypes are stored in columns 4 onwards, with each locus being stored in two columns, one for each allele.  Missing data can be either zeros or gaps, but NOT text (i.e. avoid ?, *, allele1 or allele2 etc.).  At present, allele frequencies are calculated from the raw input data and hence assume that, overall, the number of close relatives is small.  If your data contain lots of relatives, making allele frequency estimates unreliable I can easily add a subroutine that allows you to use a second set of non-relatives to estimate allele frequencies.

To run the macro, go to <TOOLS><MACROS..>, then select ‘Main’ and click <RUN>.

What the program does

The program uses your data to calculate pairwise relatedness values between all individuals using the equations given in Queller and Goodnight [Queller DC, Goodnight KF (1989) Estimating relatedness using genetic markers. Evolution 43, 258-275].  These values are then used to generate average values between and within sexes in each group.  The significance of any individual comparison (e.g. males, group 4) is then tested by drawing random alleles repeatedly to create genotypes of unrelated individuals in the same arrangement as in your raw data (i.e. same number of individuals per group, genotyping gaps in the same place etc.).  This randomization is repeated 1000 times and the number of times the observed relatedness value exceeds the randomized value is recorded.  This gives the approximate probability of observing your actual data under the null hypothesis of no relatedness.
Outputs
Outputs appear, usually after some delay due to the large number of randomisations used, on worksheet “Out”.  You should see three groups of data, from the left: a) the average relatedness for each type of comparison within each group; b) the number of comparisons on which each average is based and c) the significance level estimated by randomisation.  Below these is output the average relatedness between individuals in different groups, which should be close to zero.  Note, individuals of unknown sex are included in the ‘All’ category, which signifies all individuals compared to all others in the group regardless of sex. 

Any queries / problems or suggestions, email me at w.amos at zoo.cam.ac.uk

Bill Amos, Cambridge, March 2007
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