IR macroN3  modified 17-112-2005

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

IR macroN3 is a simple Excel Macro that can be used to calculate measures of ‘inbreeding’ (homozygous excess), to check for two sources of genotyping error, namely allele dropout and confusion between homozygotes and adjacent allele heterozygotes and to identify identical samples.  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 IR 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.  Each locus is 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.).  The column of 'y's to the right of your data indicates where input has reached.  If the program crashes, this is almost invariably because it detects a non-numeric value.  You should be able to work out what is wrong by deleting the ‘y’s, rerunning the program and then looking for where the 'y's stop!  Replacing ‘empty’ cells with ‘0’ should sort the problem.  Sheet “DataFq” should contain data in a similar format and is used for calculating allele frequencies.  If you have unrelated individuals, just paste the same data in both sheets.  If you have lots of relatives, you should try to paste a subset of unrelated individuals into ‘DataFq’.  To run the macro, go to <TOOLS><MACROS..>, then select ‘Main’ and click <RUN>.  You will be prompted for two values: minimum matches for identity (usually put 0, though a value of 1 may help spot errors; this section is simply a quick check for duplicate individuals since these will distort the main analysis) and repeat unit (default value 2 for dinucleotides but put 1 if you have mixed data and this will still provide a reasonable test – the program now tests for adjacent length alleles rather than the intended test of alleles that differ in length by one repeat unit).

Outputs: .To the right you will find various measures of ‘inbreeding’ (homozygosity excess)

Het_Obs: observed heterozygosity

IR: Internal relatedness, the measure I developed (Amos et al, 2001).  It is an estimate of parental relatedness.  See Amos, W., Worthington Wilmer, J., Fullard, K., Burg, T. M., Croxall, J. P., Bloch, D. & Coulson, T. 2001 The influence of paternal relatedness on reproductive success. Proc. Roy. Soc. Lond. B 268, 2021-2027.
st. het_Exp = standardised heterozygosity as published by Coltman, D. W., Pilkington, J. G., Smith, J. A. & Pemberton, J. M. 1999 Parasite-mediated selection against inbred Soay sheep in a free-living island population. Evolution 53, 1259-1267.
st  het_Obs = same as standardised het except using observed heterozygosity rather than expected heterozygosity as the normalising factor.  This is a highly conservative measure and should perform best on dubious data when null alleles / allele drop-out occur.

st. d-sqd = standardised d-squared, d-squared divided by the maximum value observed at each locus and then averaged.  This is no longer regarded as a particularly useful measure (particularly by me!)

HL = Heterozygosity weighted by locus.  A new measure that, much as I hate to admit it, seems to outperform my measure, IR!  Oh well.  see:  Aparicio, J. M., Ortego, J. & Cordero, P. J. 2006 What should we weigh to estimate heterozygosity, alleles or loci? Mol. Ecol. 15, 4659-4665.

Empty = number of cells found to be empty

Zero = number of cells found to contain zeros (used as a check for data entry problems)

After running the macro, at the bottom of your data you will find best-fit allele frequency estimates and estimates of null allele frequencies.  These may be useful for detecting a problem with one locus such as allele dropout.  For reasonable sample sizes (>50), null allele frequencies in excess of around 0.05 should be cause for concern.  In addition, you will find the expected and observed number of adjacent allele heterozygotes, along with a chi-squared value and p-value.  This is meant to give an indication of one of the commonest sources of scoring error, where homozygotes are scored as heterozygotes and vice versa.  When the program runs, you will be prompted for a stutter value.  A default of 2 is good, though for tri- and tetranucleotide loci you might try 3 or 4 respectively (the problem should be less for longer repeat units).

To the right of the inbreeding coefficients you will find lists of samples found to be identical.  For example, if sample 3 matches sample 15 you should find a 15 in the ‘identical samples’ column in the row for sample 3 and a 3 in the row for sample 15.  Multiple matches are added sequentially to the right.

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

Bill Amos, Cambridge, April 2007

