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Abstract

There has been a great increase in both the number of population genetic analysis programs
and the size of data sets being studied with them. Since the file formats required by the
most popular and useful programs are variable, automated reformatting or conversion
between them is desirable. FORMATOMATIC is an easy to use program that can read allelic
data files in GENEPOP, RAW (CSV) or CONVERT formats and create data files in nine formats: RAw
(CSV), ARLEQUIN, GENEPOP, IMMANC/BAYESASS +, MIGRATE, NEWHYBRIDS, MSVAR, BAPS and STRUCTURE.
Use of FORMATOMATIC should greatly reduce time spent reformatting data sets and avoid

unnecessary errors.
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Population genetic analysis programs are becoming ever
more sophisticated and specialized. At the same time,
the size of data sets being analysed with them is also
increasing, thanks to automation and high-throughput
molecular techniques. This combination requires ever more
manipulation of large data sets into several specialized
formats to be used by a combination of programs for
population genetic analysis. Illustrating the problem, a
recent review by Excoffier & Heckel (2006) discusses over
20 computer programs that together provide a powerful
pallet of analytical options, but which between them
employ dozens of file types. Formatting a large gentoypic
data set for use with these and other programs necessitates
automated tools to avoid errors and time expenditure on
repetitive tasks.

FORMATOMATIC is a simple program designed to auto-
mate the task of converting files containing diploid allelic
data between formats needed for population genetic
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analysis. It does not, as a rule, produce files that can be used
immediately by an analysis program. Usually, run options,
metadata and other details required by a particular
program and analysis must be set by the user. However,
with FORMATOMATIC, I aim to reduce or eliminate the error
prone and time-consuming task of re-formatting the actual
data set. FORMATOMATIC complements the functionality
offered by another specialized file conversion tool, CONVERT
(Glaubitz 2004) and the data-importation abilities of some
analysis programs.

Three specific advantages of FORMATOMATIC are worth
highlighting: (i) the program is cross-platform, written in
the Java programming language. It runs on any computer
that has the Java Virtual Machine installed, including
versions of Microsoft Windows, Apple Mac OS X, Unix
and GNU/Linux. (i) FORMATOMATIC is very easy to use. It
consists of a simple graphical user interface where in-file
and out-file names are set and formats selected. (iii) The
source code is available for inspection and modification
under the terms of the GPL, or General Public License. This
permits users to add and contribute functionality as well as
audit exactly how their data are being reformatted.

As of this writing, FORMATOMATIC can convert from files
in GENEPOP (Raymond & Rousset 1995), Raw (csv) or
coNVERT (Glaubitz 2004) formats to RAW (CSV), ARLEQUIN
(Excoffier et al. 2005), GENEPOP, IMMANC/BAYESASS +
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(Rannala & Mountain 1997), MIGRATE (Beerli 2006),
NEWHYBRIDS (Anderson & Thompson 2002), MSVAR
(Beaumont 1999), Bars (Corander et al. 2004) or STRUCTURE
(Pritchard et al. 2000; Falush et al. 2003) files. Documenta-
tion included with the program download provides more
details on running FORMATOMATIC and on the file formats
it can accept or produce. The program and documentation
may be downloaded from: http://taylor0.biology.ucla.edu/
~manoukis/Pub_programs/Formatomatic.

Together with the aforementioned CONVERT and the
import capability of some of the analysis programs, files in
one of FORMATOMATIC's in-formats can be transformed for
use with 15 of the 23 analysis programs highlighted by
Excoffier & Heckel (2006) as essential. FORMATOMATIC
specifically supports creation of files for IMMANC/BAYESASS +,
MIGRATE, NEWHYBRIDS, MSVAR and BAPS, which are not
currently supported by others. I plan to add further input
or output formats as new analysis programs are released or
as requested by users, when possible. Contributions to the
source code are encouraged.

Acknowledgements

Thanks to C. Taylor for supporting for this work. Thank you also
to D. Earl for testing and suggestions. This work was supported
by National Institutes of Health grants 5R01AI051633 and
5R01AI040308.

© 2007 The Author
Journal compilation © 2007 Blackwell Publishing Ltd

PROGRAM NOTE 593

References

Anderson EC, Thompson EA (2002) A model-based method for
identifying species hybrids using multilocus genetic data.
Genetics, 160, 1217-1229.

Beaumont MA (1999) Detecting population expansion and decline
using microsatellites. Genetics, 153, 2013—-2029.

Beerli P (2006) Comparison of Bayesian and maximum-likelihood
inference of population genetic parameters. Bioinformatics, 22,
341-345.

Corander ], Waldmann P, Marttinen P, Sillanpaa M] (2004) BAPs 2:
enhanced possibilities for the analysis of genetic population
structure. Bioinformatics, 20, 2363-2369.

Excoffier L, Heckel G (2006) Computer programs for population
genetics data analysis: a survival guide. Nature Reviews Genetics,
7,745-758.

Excoffier L, Laval G, Schneider S (2005) ARLEQUIN, version 3.0: an
integrated software package for population genetics data
analysis. Evolutionary Bioinformatics Online, 1, 47-50.

Falush D, Stephens M, Pritchard JK (2003) Inference of population
structure using multilocus genotype data: linked loci and corre-
lated allele frequencies. Genetics, 164, 1567-1587.

Glaubitz JC (2004) cONVERT: A user-friendly program to reformat
diploid genotypic data for commonly used population genetic
software packages. Molecular Ecology Notes, 4, 309-310.

Pritchard JK, Stephens M, Donnelly P (2000) Inference of population
structure using multilocus genotype data. Genetics, 155, 945-959.

Rannala B, Mountain JL (1997) Detecting immigration by using
multilocus genotypes. Proceedings of the National Academy of
Sciences, USA, 94, 9197-9201.

Raymond M, Rousset F (1995) GENEPOP version 1.2.: population
genetics software for exact tests and ecumenicism. Journal of
Heredity, 86, 248-249.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


