What is AFLPOP for?

AFLPOP was designed primarily to solve the population allocation problem based on AFLP markers:

Given an AFLP genotype and a set of population samples, what original or hybrid population is the genotype most likely to belong to?

How to run?

To run the AFLPOP program, simply double-click the AFLPOP 2.0.xls file in the AFLPOP 2.0 folder.

Some possible uses of AFLPOP

· Filtering of loci according to logical criteria

AFLP loci may be very numerous and their potential for allocation highly variable. For instance, loci with identical frequencies across all sample (population) files are entirely useless. We say that a set of loci is redundant if, given any specimen among the totality of the sample files, its score (0 or 1) is identical on all loci. Clusters of redundant loci, which are possibly linked, should be reduced to a single locus. The user may also select groups of loci on the basis of the first characters of their identifiers. Thus, to retain specific primer combinations, loci could be prefixed according to their related primer with labels such as  CATA1, CATA2, CATA3…. The Loci filtering procedure allows to eliminate/retain loci automatically on the basis of logical criteria such as minimal frequency difference, redundancy or group labels. User may specify other files from which to delete the same loci as in the original set of files.

· Frequencies computation

In the context of AFLP loci frequency stands for frequency of the dominant band or presence. As of now, AFLPOP does not offer a procedure for calculating allele frequency per se. However, if you want to obtain frequencies of loci over all genotypes belonging to a group of sample files, use the re-allocation procedure. This will output a complete description of the frequencies in table form. Also, histograms of frequencies may be obtained upon request within the re-allocation procedure.

· Allocation of genotypes of unknown origin

Use the allocation procedure. You will be asked to provide genotype sample (population) files and genotype allocation (unknown) file(s).

· Estimating allocation success rates

To evaluate the allocation power of  a specific set of loci, you can either use the re-allocation procedure or the simulation: many iterations procedure or both. In the re-allocation procedure, each genotype to be allocated is removed from the computation of frequencies within its original (known) population. Errors in frequency estimates will generally translate into a decrease in successful re-allocations thus producing estimates of correct allocation rates which reflect the level of precision of the frequency estimates. On the other hand, simulations produce artificial offspring according to frequency estimates. Hence sampling errors on frequencies will be masked. However, simulations provide a much larger sample of possible genotypes and, in that sense, is better suited to predict success for real specimens to come. We suggest using both types of procedures to estimate allocation success. The simulation:many iterations procedure will usually produce higher rates of success which may be used quite safely as an upper bound for allocation success rate expectancy. Moreover, a strong discrepancy between the simulation vs. re-allocation results could be an indication that the frequency estimates are inaccurate, that source samples are nor randomly mating populations (e.g. admixed samples) or that the samples comprise immigrants or hybrids. 

· Identification of minimal loci sets prior to collecting genotypes
Given source (population) genotype samples, procedures may be used prior to genotyping specimens of unknown origin as a means to identify minimal but efficient sets of loci, thereby reducing the subsequent amount of lab work. To evaluate the allocation power of a specific (sub)set of loci, you can either use the re-allocation procedure or the simulation:many iterations procedure. To obtain subsets of loci through automatic deletion in accordance with user-defined criteria, use the Loci filtering procedure. If one aims at finding efficient combinations of primer sets,, then each locus should be prefixed by a primer identifier. 

Available procedures

AFLPOP offers five procedures:

1. Allocation (origin unknown)

To allocate specimens of unknown origin to their most probable population. The user has to provide a sample file for each source population and one or more specimen file(s) for individuals to be allocated. The program outputs presence frequencies, frequency graphs upon user request, likelihoods and allocation decision for each specimen, likelihood graphs and allocation statistics.

When two source (sample) populations are provided (A1, A2), the user may choose to consider source populations only, source and first generation hybrids (F1) or source, first and second generation hybrids, including F2s and backcrosses (F1B1, F1B2, F2). If more than two source populations are provided, then all first generation hybrids (Pop1 X Pop2, Pop1 X Pop3,...) may be considered but no second generation hybrids. Hence the types of populations to use as population candidates stand as a user-controlled parameter. However, due to a possible loss of allocation power, hybrids should not be considered (except to see what happens…) whenever hybridization is considered impossible or not relevant to the specifc issue being addressed. 

AFLPOP allocates a specimen S to a candidate (original or hybrid) population X if the likelihood of S within X is at least 10 z times as large as that of the next most likely candidate population. The value of the parameter z is chosen by the user and refered to as the minimal log-likelihood difference within AFLPOP . For instance, if z = 2, then the largest likelihood of S has to be 100 times as high as that of the next largest for an allocation to take place. To allocate as soon as one likelihood is higher than all others, choose z = 0.  

Also, when requested by the user, AFLPOP computes the P Value of each specimen’s likelihood within empirical distributions obtained from simulations. For instance, a P Value = 0.8 attributed to specimen S within  population X means the following:

Among N artificial specimens generated by AFLPOP based on the presence frequencies of P, 80% scored likelihoods less than or equal to the likelihood of specimen S within X.

The number N of artificial specimens is decided by the user. A very low P Value within population X is an indication that S is unlikely to belong to X. When P Values for S are below a threshold T (e.g. 0.0001) within all candidate populations, AFLPOP provides a warning. The threshold T is under user control and refered to as the P Value warning threshold within AFLPOP. When all P Values are very low, it is therefore likely that S belongs to neither of the candidate populations i.e. S is a migrant from a non-candidate population. 

2. Re-allocation (source populations)

To re-allocate specimens of the source populations. The main purpose of this procedure is to estimate the expected allocation success rate for each of the candidate populations. Note that each specimen to be allocated is withdrawn from its population and allelic frequencies for this population are computed anew (leave-one-out procedure). As in the allocation procedure, the program outputs presence frequencies, frequency graphs upon user request, likelihoods and allocation decision for each specimen, likelihood graphs and allocation statistics. 

3. Simulation : one iteration (likelihood statistics shown)

Generates random specimens from sample population files, computes the log-likelihood of each specimen within each (sample) population  and allocates it to the most likely population, pure or hybrid. For each specimen, the program outputs its log-likelihoods within each population and the difference between the largest and the second largest log-likelihood.  The log-likelihood distributions are also represented graphically as histograms. This procedure should be used specifically to obtain empirical distributions of log-likelihoods and differences in log-likelihoods statistics. To produce estimates of allocation success rates use the Simulation : many iterations procedure instead. The types of populations (see Allocation) to be considered as candidates are chosen by the user.

4.  Simulation : many iterations

At each iteration, random specimens are generated and allocated. Although computed, the likelihoods are not shown. This procedure should be chosen whenever the user wants distributions of correct/incorrect allocations rates among populations. The number of iterations and of the random specimens within each iteration are both chosen by the user. The types of populations (see Allocation) to be considered as candidates are chosen by the user.

5. Loci filtering

AFLP loci can be very abundant but their allocation power may be ranging from null to very large. The Loci filtering procedure allows the user to delete loci according to various criteria applied to a chosen set of AFLP files. Once loci have been deleted, the original files are not modified but new files are created which include all but the deleted loci. Each new file bears the same name as its original counterpart except for an extension which briefly describes the filtering procedure. Also the user may specify other files from which to delete the same loci as in the original set of genotype files. This possibility can be used prior to an allocation procedure so that once the sample files have been filtered the remaining set of loci are the same both in population and allocation files. There are three types of loci filtering within AFLPOP:

Select loci with names starting with any of a set of prefixes
 The user may ask for the selection of all loci which names start with some specified string of characters, a “prefix”. If several prefixes are chosen, they should be separated by slashes as in CATA1/CATA2/CATA3. This mechanism is especially useful to make a loci selection on the basis of primer grouping. The names of the loci should be prefixed accordingly.
Delete loci with max-min frequencies less than or equal to a value to be specified

Eliminates all loci with maximum frequency minus minimum frequency (max – min) smaller than or equal to some user-defined level. The user specifies the interval for which the max-min criteria is to apply.  For instance, specification [0.2, 0.8];0.1 means that one requests that all loci with max – min equal to or smaller than 0.1 be eliminated provided  that their minimal value is at least 0.2 and their maximal value is no more than 0.8. Then a locus with min = 0.15 would not be eliminated whatever its gap between max and min. The interval specification is motivated by the observation that near tips (0 and 1) frequencies (T-loci) have more allocation power than middle range frequencies loci (M-loci). 

Example:

Suppose one wants to get rid of all loci with max-min ≤ 0.01 and of all max-min ≤ 0.1 loci which do not contain tip frequencies (e.g. ≤ 0.1 or ≥ 0.9). Then one could use specifications [0.1, 0.9];0.1 and [0,1];0.01. A simple way to delete identical frequency loci is to use the criteria specification: [0, 1];0 . 

Identification of clusters of redundant (potentially linked) loci

Loci that show identical scores among all specimens across all genotype (population) files are redundant in information content. When a cluster of such “redundant loci” is found by the filtering procedure all but the first locus are eliminated. Redundant loci do not add any new information and slow down the computations. Moreover clusters of n loci have as much weight in likelihood results as a set of n independent loci . In other words, redundant loci may blur signals from other loci. 

Input files

The input files have to be in Excel spreadsheet format (.xls). The user will find examples of input files in the Demo Files AFLPOP. All files are formatted in exactly the same fashion. The first two columns are devoted to loci identification and the first row to specimen identification. The remainder of the sheet is just a matrix filled with binary digits (0s and 1s). Note that the loci are doubly identified (by number and by name).

Output files

The results are outputted as Excel files. The result file (workbook) contains several  (work)sheets and the user should make sure he opens all of them. All procedures produce a sheet describing the information provided by the user (choice of files and parameter values) and a sheet showing the loci frequencies. In all procedures except Loci filtering, likelihoods and allocation results are presented on separate sheets both in numerical and graphical form. Besides a result file proper, the Loci filtering procedure outputs new files after possible deletion of loci according to a user defined criteria. These new files bear the same name as the original ones plus an extension which briefly describes the filtering criteria and they are formatted the same way as the input files. The location of all output files is the same as that of the input files. Output files may bear very long names especially when they result from several applications of the filtering procedure. Since long file names may cause procedure interruptions, they should be shortened to less than 32 characters before each computation. 

Demo files

Three demo files are provided in the Demo Files AFLPOP folder. The demo files serve a double purpose. They may be used in absence of real data just to see how the program works. They also show the proper input formats when opened. The demo_one and demo_two files are meant to be used as population sample files. The demo_unknown file contains genotypes to be allocated. Clearly, all three files may be used either as population or unknown-origin samples. 

Help 

Help in the form of a ControlTipText can be obtained for each item (parameter or file name) within any current dialog box. To open the TipText, just let the pointer of the mouse linger over the item.

How to cite AFLPOP 

A Program Note (included in this package) on AFLPOP was published in Molecular Ecology Notes under the following reference:

DUCHESNE, P., L. BERNATCHEZ. 2002. AFLPOP : A computer program for simulated and real population allocation based on AFLP data. Molecular Ecology Notes. 3 : 380-383.

This note provides a general, though somewhat technical description of the program. Users are invited to make suggestions and report bugs by sending e-mails to either Pierre.Duchesne@bio.ulaval.ca or Louis.Bernatchez@bio.ulaval.ca.  

Also, additional information on AFLPOP are provided on Louis Bernatchez’s Web Page : http://www.bio.ulaval.ca/contenu-fra/professeurs/prof-l-bernatchez.html







































