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What does it do?

FAFLPcalc is a program written as a Visual Basic Macro for use in Excel files that aims to estimate inbreeding coefficients, F, from AFLP data.  The idea is that inbred individuals will tend to more homozygous and hence will carry more null phenotypes than expected by chance (we assume absence of a band =homozygous null, while presence of a band = either homozygous for the band or heterozygous band / null).  A major problem is that it is not possible to estimate both F and the underlying band frequencies simultaneously because any particular frequency of null phenotypes can be explained either by the null allele being at a higher frequency or by there being more inbred individuals present.  To break this circularity we make the assumption that at least half the individuals are outbred (F ~ 0).  Under this assumption, when most individuals have approximately equal numbers of null phenotypes, this implies low mean F, while large variation in null frequency implies the presence of some / many individuals with appreciably non-zero F.
The algorithm

FAFLPcalc uses a simulation approach.  It first estimates band frequencies directly from the raw counts.  These estimates are then used to generate simulated data assuming a wide range of F-value compositions, from 50% F=0, 50% F=0.5 through to 100% F=0.  In each scenario, the raw band frequency estimates are adjusted according to the number of inbred individuals present.  The program then searches for the best fit between the empirical distribution of F-values and one of the range of simulated scenarios.  Our analyses to date have not been exhaustive, but when applied to simulated data and one empirical dataset where F-values were determined through a known pedigree, the program seems to work well.  Naturally, scoring errors, high levels of non-independence between bands and other deviations from the input assumptions may cause unreliable outcomes.

Data input

Data should be pasted into a blank worksheet named ‘data’ in the format given.  Each row contains data for one individual, starting with a text identifier in column 1.  Every locus (=band) is stored in a separate column which must have a header identifier.  As with individual identifiers, it does not matter what these cells contain, but they cannot be empty because the program determines the number of individuals and the number of loci by searching for the first blank (empty) cell in column 1 and row 1 respectively.  Present bands are scored as ‘1’ and absence as ‘0’.  Missing data can be coded either as empty cells or entered as ‘-1’, the latter being the safer option.

To run the program, select <Tools><Macro><Macros . .><Main> and then click <Run>.  Alternatively, go into the Visual Basic Editor, click within the block of code labelled <Main>, then press F5.  Since a large number of simulated genotypes are generated, the program usually takes several minutes to run, maybe up to 1 hour with a very large dataset or a slower computer.  The output is generated to the right of the data block as a list of both raw F-values, based on unadjusted band frequencies, and a set of ‘best-fit’ F-values, generated using the optimisation routine described above.  The two sets are highly correlated, differing only in their intercept.  Note, this is only release 1.0 and I have not yet implemented a routine capable of accepting more than 250 bands.  I am more than happy to do this, but probably won’t get round to it until either I need to myself, or someone asks for it!

As always, this program is distributed freely to anyone who wants to use it, but comes with the standard warnings that, while the program has been tested thoroughly on both real and simulated datasets, I can take no responsibility for bugs or downstream problems that arise from its use.  The citation and fuller description of this program can be found in:

Dasmahapatra, K. K., Lacy, R. C. & Amos, W. 2008 Estimating levels of inbreeding using AFLP markers. Heredity 100, 286-295.

As always I am more than happy to receive feedback, try to cure problems and, where possible, to implement constructive suggestions for improvement.
