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1 LYUONRRdAzOUOAZ2Y

PGDSpideis apowerful automated data conversion tofur population genetic and genomics
programs It facilitates thedataexchangepossibilities between progran{&ig.1) for a vast range of

data types €.g. DNA, RNA, NGS, microsatellite, SNP, RFLP, AF-8|etiutiata, allele frequency or
genetic distancésBesides the conventional population genetics formats, PGDSpider integrates
population genomics data formats commonly used to store and handlegengration sequencing
(NGSpata. Currently, PGDSpider is noeant to convert very large NGS files as it loads into memory
the whole input file, whose size may exceed available RAM. HowsmeePGDSpider allows one to
convert specificsubsets othese NGSilesinto any other formatone could use this featute

calculate parameters or statistiésr specific regions, and thus perform sliding window analyges

large genomic regions

PGDSpidensesa newly developedPGD (Population Genetics Daf@mat as an intermediate step in
the conversion proces®GDs a file format designed to store various kinds of population genetics
data, including different data types (e.g. DNA sequences, microsatellites, AFLP carigiNsidy
levels.PGDisbased on theXMLformat andis therefore independent of any particulaomputer

system and extensible for future needs. PGDSpider uses PGD to connect population genetics and
genomics programs like a spider knits a web.

PGDSpider is written in Java and is therefore platform independtdéatiser friendlydue to its

intuitive graphical user interfacé2GDSpider allows the user to store his preferred conversion
settings for repeated conversions of similar input formats. A command line version of PGDSpider is
also provided, making it possible to embed PGDSpider in data anapaises.

VCF/BCF SAM/BAM NewHybrids Immanc BayesAss+ ONeSAMP MAF
///
T o / /

BAMOVA Formatomatic PGD Geneland MrBayes

NN\ 2

SPAGeDI BAPS Bayenv GDA Hickory
\ / 1!
FSTAT € Genepop ¢_._> PGDSplder . DnaSP NEXUS
PHYLIP,
GeneC(ass Arlequm \ RAXML/ MEGA
GENETIX MSVar / MIGRATE LAMARC @é}b
* \ \ B

GESTE/ BATWING FDist2 IM/IMa/IMa2 HGDP
BayeScan

Fig.1: Connectivity between population genetics programs and format. Red (reading and writing) and blue (reading or
writing) arrows indicate direct connections between PGDSpider and other programs. Grey arrows show connections
between the programs themselves thare not mediated by PGDSpider. Blue ellipses represent-puwitiose generalist
packages and violet ellipses show individcahtred programs. Conversion programs are shown in orange, specialized
programs in green and general data formats in red.
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2 C2NNAdZlILI2 NITISR o @

PGDSpider is able to pard@andto write 36 different file formats:

t D5{ LJA RS NJ

. . Input Output
Data format Version References and Links P b
format | format
11
PGD X X
(15.02.2016)
http://cmpg.unibe.ch/software/arlequin35/
. 3.52 ; . .
Arlequin 124.2015 http://cmpg.unibe.ch/software/arlequin35/man/arlequin35. pdf X X
(124. ) (Excdfier and Lischer, 2030
http://samtools.sourceforge.net
BAM (17.4.2011) http://samtools.sourceforge.net/SAM1. pgf X X
(Li, et al., 200p
BAMOVA 1.02 http://www.uwyo.edu/buerkle/software/bamova/ «
(27.9.2011) (Gompert and Buerkle, 201Gompert, et al., 2010
http://www.helsinki.fi/bsg/software/BAPS/
6.0 http://www.helsinki.fi/lbsg/software/BAPS/macSnow/BAPS6ma
BAPS X X
(17.12 2012) ual.pdf
(Tang, et al., 2009
http://www.mas.ncl.ac.uk/~nijw/
BATWING (2003) http://www.mas.ncl.ac.uk/~nijw/batwing/batguide.pgf X X
(Wilson, et al., 2008
Bayenv 2.0 http://gcbias.org/bayenv/ «
(20.11.2013) (Caop, et al., 2010Gunther and Coop, 20)3
BCF (14.5.2011) http://samtools.sourceforge.net/mpileup.shtml X X
131 http://www.agriculture.purdue.edu/fnr/html/faculty/Rhodes/Stu
CONVERT M h 2005 dents%20and%20Staff/glaubitz/software.htm X
(Marc ) | (Glaubitz, 200y
5.0.2 http://www.hsph.harvard.edu/alkesprice/software/
EIGENSOFT (April 2014) (Patterson, et al., 20Q@rice, et al., 2006 X X
Extended mult http://www.stats.ox.ac.uk/~didelot/files/xmfa2struct.pdf « «
FASTA (XMFA) http://darlinglab.org/mauve/userguide/files.html
http://en.wikipedia.org/wiki/FASTA format
FASTA http://www.ncbi.nlm.nih.gov/blast/fasta.shtml X X
(Pearson, 1990
http://en.wikipedia.org/wiki/FASTQ format
FASTQ (Cock, et al., 2020 X X
. http://www.rubic.rdg.ac.uk/~mab/software.html
FDist(datacal) (Beaumont and Nichols, 1996lint, et al., 1999 X
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ESTAT 2.9.3.2 http://www2.unil.ch/popgen/softwares/fstat.htm X
(February 2002) (Goudet, 200}
GDA 11 http://hydrodictyon.eeb.uconn.edu/people/plewis/software.php X
(7.12002) (Lewis, 2001
http://www?2.imm.dtu.dk/~gigu/Geneland/
http://www?2.imm.dtu.dk/~gigu/Geneland/Genelan®oc.pdf
GENELAND 12.4.2011 (Guilot, 2008 Guillot, et al., 2005Guillot, et al., 2005Guillot X
and Santos, 20Q%uillot and Santos, 201Guillot, et al., 2008
http://kimura.univ-montp2.fr/~rousset/Genepop.htm
4.1 Jlki .univ-| fr/~ .
GENEPOP http://kimura.univ: n_wontpz fr/ rousget/Genepop pdif x
(24.32011) http://genepop.curtin.edu.au/help_input.html
(Rousset, 2008
GENETIX 4.05 http://vyww.qenetix.univ-montp2.fr/qenetix/qenetix.htm x
(5.52004) (Belkhir, 19962004
GESTE: 2.0 Ettp:xwww -Iec_(z.uifuslrenfoble.fr//tI)oqicieIs.f;[rr:j .
ttp://cmpg.unibe.ch/software/bayescan/index.htm
Bayescan 2.01
GESTE/ BayeScan Dy ) GESTEHFoll and Gaggiotti, 2006
(December BayeScanFischer, et al., 201 Foll, et al., 2010Foll and
2010) Gaggiotti, 2008
HGDP Stanford http://www.hagsc.org/hgdp/files.html X
HGDPCEPH
i . 3.0 http://www.cephb.fr/en/hgdp/ X
(Arlequin + log file)
http://www.rannala.org/?page _id=13
5.0 . i
Immanc (BayesAss http://www.rannala.org/docs/immanc.htm| X
(8.10.1998) (Rannala and Mountain, 1997
(Wilson and Rannala, 20p3
http://genfaculty.rutgers.edu/hey/software
Updated http://lifesci.rutgers.edu/~heylab/ProgramsandData/Programs.
IM (IMa) 17.12.200 M/Introduction _to IM_and IMa_3 5 2007.pdf X
o (Hey and Nielsen, 200#lielsen and Wakeley, 2001
(Hey and Nielsen, 2007
http://genfaculty.rutgers.edu/hey/software#IMa2
IMa2 Updated http://lifesci.rutgers.edu/~heylab/ProgramsandData/Programs «
26.08.2011 Ma2/Using IMa2 8 24 2011.pdf
(Hey, 2010Hey, 2010
http://code.google.com/intl/de
KML 2.2 CH/apis/kml/documentation/kml_tut.html
MAF 1.0 https://genome.ucsc.edliFAQ/FAQformat#format5 X
5 http://www.megasoftware.net/,
MEGA http://www.megasoftware.net/manual.pdf X
(26.4.2011) (Tamura, et al., 2091
MIGRATE 3.2.6 http://popgen.sc.fsu.edu/Migrate/Migraten.html, X
Heidi Lischer page6/178
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(13.10.2010) http://popgen.sc.fsu.edu/migratedoc.pdf
(Beerli, 2009
http://i122server.vuwien.ac.at/MSA/info.html/MSA _info.html
MSA 4.05 (Dieringer and Schlotterer, 20D3 X
MSVar 0.4.1.b http://www.rubic.rdg.ac.uk/~mab/software.html
(7.41999) (Beaumont, 1999
http://ib.berkeley.edu/labs/slatkin/erig/software/software.htm
. 1.1 beta http://ib.berkeley.edu/labs/slatkin/erig/software/new hybs doc
NewHybrids X
(7.4.2003) 1_1Beta3.pdf
(Anderson and Thompson, 2002
(Maddison, et al., 1997
NEXUS L " X
A able to read BarSet definitions within a MrBayes bloc
http://genomics.jun.alaska.edu/asp/Default.aspx
ONeSAMP 1.2 (Tallmon, et al., 2008 X
PED http://pngu.mgh.harvard.edu/~purcell/plink/data.shtml#ped x
(Purcell, et al., 2007
3.69 http://evoluti ti higt du/phylip/doc/main.htm)
p://evolution.genetics.washigton.edu/phylip/doc/main.htm,
PHYLIRRAXML) (September (Felsenstein, 198%elsenstein, 2004 X
2009)
http://samtools.sourceforge.net
SAM 1.4 (17.4.2011) | http://samtools.sourceforge.net/SAM1.pdf X
(Li, et al., 200p
Structurama http://cteg.berkeley.edu/~structurama/index.html
(Huelsenbeck, et al., 2011
http://pritchardlab.stanford.edu/structure.htm|
http://pritchardlab.stanford.edu/structure software/release ve
STRUCTURE i 2.3.4 .pdif
STRUCTURE sions/v .3 ./str.ucture. doc.pd
(fastSTRUCTURE 2.3.4 http://rajanil.github.io/fastStructure/ X
(July2012) STRETURHFdush, et al., 2003alush, et al., 20QHubisz, et
al., 2009 Pritchard, et al., 2000
fastSTRUCTURRaj, et al., 2014
http://www.1000genomes.org/wiki/Analysis/Variant%20Call%2
VCF 4.1(2.8.2012 Format/vctvariantcallformat-version41 X
A without structural variants (only SNP and INDELS)

Tab.1: Dataformats supportedby PGDSpiddncluding the version number, references and links to webpages and format

descriptions, and if the format is supported as input and/or output format.
Note that, PGDSpider is currently notamt to convert large NGS filas it loads into memory the wholeput file, which

may lead to memory issues. However, PGDSpider allows one to convert specific subsets of these NGS files into any other

format, and this approach can be used to perform sliding windows analyses on large NGS files.

Heidi Lischer
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Lischer HEL and Excoffie2D12 PGDSpider: An automated data conversion tool for connecting
population genetics and gemics programsBioinformatics28: 298299,

Copyright© 2007-2018, Heidi E.L. Lischer. All rights reserved.

PGDSpideis distributed under the BSD@ause Licensé&or the full text of the license, see the file
LICENSE.txt.

By using, modifying or distributing this software you agree to be bound by the terms of this license.

4 {23a0SY NBIldANBYSYy(a

PGDSpider is written invkand therefore platform independent, but SUN JavaRE (or a newer
version At the moment it will not run under Java $s to be installed. Jav&E can be downloaded
under following linkhttp://www.oracle.com/technetwork/java/javase/downloads/index.html

5 LyadgrttAy3a tD5{LARSNJ

All necessary links andchanstallation instructiorare alsoavailable on
http://cmpg.unibe.ch/software/PGDSpideor in the readme file.

5.1 Installation Instructiors

15t step:
Install the JavARE(or a newer version. At the moment it will not run under Java 9!)

1 Windows:
download and install JavaRE with following link:
http://www.oracle.com/technetwork/java/javase/downloads/index.html

1 Linux:
o Ubuntu / Debian:

Execute the following command as root user:
"apt - getinstall openjdk -7-jre "

o0 OtherLinux distributions:
http://www.oracle.com/technetwork/java/javase/downloads/index.html
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1 Mac:
Apple Computer supplies their own version of Java. Us&dievare Updatdeature
(available on the Apple menu) to check that you have the modbtgate version of Java for
your Mac.Additionally, make sure that Java versiofi it.set as first preference versiofhis
can be changed under "Application®ltilities - Java Preferences.app".
If you have problems with downloading, installing or using Java on Mac, please contact Apple
Computer Technical Support.

2" step:

Downloadthe PGDSpider applicatidrom http://cmpg.unibe.ch/software/PGDSpidednd unzip it
onthe local drive

1 Execute PGDSpider GUI:

o0 Windows execute the file'PGDSpider 2.exe" to start the program.
0 Linux: execute the command./PGDSpider 2.sh " to start the
program.

o Mac and ¢hers: execute the command
"java - Xmx1024m - Xms512m - jar PGDSpider2.jar

to start the program.
1 Execute PGDSpideli (command line)
0 Windows: execute the commantdPGDSpider2 - cli.exe

0 Linux: execute the command
"java - Xmx1024m - Xms512M - jar PGDSpider2 - cli.jar

o Mac and others execute the command
"java - Xmx1024m - Xms512M - jar PGDSpider2 - cli.jar

5.2 Java Web Start

Additionally we provide the possibility to download and run PGDSpider frométeby the Java
Web Start software. Java Web Start provides an easychcleactivation of PGDSpider and it
guarantees that you are always running the latest version.

5.2.1 Launch PGDSpider

Java Web Start is included in tlavaRuntime Environment. Have a lookthe 1%t step ofthe 5.1
Installation Instructionso get information orhow to get JavaRE (or a newer version).

LaunchPGDSpider using Java Web Stann

{ Browser:

dickon the PGDSpider icon on the web page PGDSpfder
Web Start

 Java Cache Viewer:
To launch the>GDSpider Web Statsecond time, you do not need to return to the web
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page where you first launched it; instead you can launch it from the Java Cache Viewer. To
open the Java Cache Viewer execute following command in the coimeles - viewer

To run PGDSpider Web Staselect it and click the Run buttoor double click tk PGDSpider
application.

1 Desktop:
You can add a desktop shortdotthe PGDSpidaieb Start application. Select the
application in the Java Cache Viesze above how to open it), thetght-click and select
dinstall Shortci @ ¢ 2 NJ Of A Oh. A édtt&ut idagdd@ditd thefdesktaranibg can
launch thePGDSpideweb Start application just as you would launch any native application.

5.2.2 Limitations

StartingPGDSpider from Java Web Start it is not possible to change the amount of memory
PGDSpider allowed to use (by default it is set to 1 GB). If you need to change the amount of
memory (e.g.: if you have large files to convetddwnload the PGDSpider applicatias described in
the 2" stepof the 5.1 Installation Instructions
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The graphical user interface of the PGDSpider program is available in four different languages
(English, French, German and Italian) and looks like:

Fo = B
% PGDSpider 20,10 =

File Conwvert Config

I Data input file

|| File format: PG

v: ... select a file. Select input file view input file

Data output file
File format: :PGD - ... spedfy a file. Select output file view output file
SPID conversion script
... select a file, Select SPID file Drop SPID file Create/Edit SPID file
i
Log output

’ 95 Convert ” @) Quit ]

Parse progress: | J

Fig.2: Screenshobf the English version of the graphical user interface of PGDSpider

Execute PGDSpider GUI:

T Windows execute the file'PGDSpider 2.exe" to start the program.
1 Linux: execute the command./PGDSpider 2.sh " to start the program.

1 Mac and ¢hers: execute the command
"java - Xmx1024m - Xms512M - jar PGDSpider2.jar "

to start the program.

6.1 Increase memory

To increase the memory PGDSpider is allowed to use start the program by executing the command
"java - Xmx1024m - Xms512M - jar PGDSpider2.jar " and adapt the Xmxparameter to your
needs(- Xmx1024m meansyY I EA YdzY YSY2NE 2F mMQnaun a. 0
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6.2 How to use thePGDSpider GUI

1

Selecthe input file formatto be translated
Firstthe format of the input file has to be selectedse the putt down menu ¢ttheleft of
GKS GSEG aCAft S T2 Niwselea theinput fledfdmat. y LIdzi CAf S | NBI

Select the input file:
/] £t A0l 2y GKS odzidzy a{StSO0 AyLlzi FAESE FyR (
file format. Note that PGDSpider does not chddke selected file is of the right format.

View the input file:
¢2 KIFIgS | t221 4 GKS aSftSOGSR AyLlzi FTAtS Of )

Select the output format:
Choose the desired file format of the output file. To do this select the output file format in
GKS RNRLI R2gy YSydz (2 GKS tSF¥i4 2F GKS GSEG ac

Select the output file:
/| £t A01 2y GKS odzil2y a{enfa& @lierezhdaiutpiddile sfohld®é | y R
saved.

Select a SPID file:
/| ftA01 2y GKS odzid2y a{StSO0G {tL5 FA{Seg G2 ast
Parser and the Writer Questions.

Drop SPID file:
/| tA01 2y GKS

dzi (inye thé SeNd@edBRIDfile5 FAE S¢ (2 NB

(@]

Create/Edit SPID file
/I ftA01 2y (KS
edit aSPID file.

(@]

dzi G 2 y  da wiiBolv ith kn® FPID(editdr tolcrbate®A £ S €

Convert file format:

To convert the specified input file to the desired output formaiNB a4 G KS &/ 2y @S NI ¢
If no SPID file was selected a window appear with Parser and Writer que&iehis editor)

When the questions are answered, the user has the possibility to save the answers in a SPID

file. Afterwards the answers are appliedtive conversion process. A progress bar at the

bottom of the graphical user interface shows thegress of the parsing action.

After conversion, the user should control the output file (mistakes in the input file could lead

to mistakes in the output file)

View the output file:
LT O2y@SNBAZ2Y A& 20SNE 2yS OFy KI @S I f

221 i
TAES¢ Ay (GKS hdziLddzi CAtS I NBF Aa Ot AO0|SRO®
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1 Create/Edit SPID file:
/| tA01 AYy (GKS a4/ 2y@SNI aSydz 2yDiidoNddditiaBk 9 RA G {
existing one (selected SPID file in the GUI). A window is opened with the SPID editor, where
the user can specify the input and output format and answer the corresponding questions.
' TGSNBI NRa (KS a{tL5 DPAGSAAORYISNISRIGK KRB |
AONAR LI ¢ I NBF Ay (GKS tDS5{LARSNID!LOO®D

1 Quit program:
¢2 ljdZAG GKS LINPINFY LWzaK (GKS avdzalé odzidzy 21
edge of the window

6.3 SPID Editor

The SPID Editor is a tool to answeethe Writer and Parser questions. It also allawve to save

these answers in a SPID file, which can thereheed to convert other files with the same format

(use the same answergjhe SPID Editor can be opened by clicking in the PGDSpider "Convart" men
on "Create/Edit SPID file

e PGDSpider SPID Editor 2.0.0. .

File Info

Input format: |BAPS ~ | Cutput format: |STRUCTURE

BAPS - Parser Questions | STRUCTURE - Viriter Questions |
BAPS

Select the type of the data: | MICROSAT -
. Baps
= How are Microsat alleles coded? :as number of repeats
. Baps
Enter the size of the repeated motif (1, 2, 3, ...): ||
BAPS

" Do you want to indude a file with gene boundary definitions? :No -

BAPS

- Open gene boundaries file ... select a file. Select input file

BAPS

" Are DNA data coded a5 ACGT? [No |

BAPS

o Enter the integer that codes for nudeotide A:

’ 17 Save and Apply ] l [:4 save and Close ] l %Cancel ]

Fig.3: Screenshot of th&PID Editor
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6.3.1 How to use the SPID Editor

1 Select/ change input format:
Use the put down mento the right of the text'Input formatto select or change the input
format. Afterwards press the "Apply" button to apply the input format (Parser questions will
change).

1 Select/ change output format:
Use the put down mento the right of the text "Outpuformat to sdect or change the
output format. Afterwards press the "Apply" button &pply the outputformat (Writer
guestions will change).

1 Answer Parser Questions:
Click on the "Parser Question" tab. Afterwards the Parser questions appearing below the tab
can be answered. Some of the quiess do not need to be answered in every situatias,
they are questions of special cases (all possible questions are) listgdmore detaiihave a
look at the corresponding data format description part

1 Answer Writer Questions:
Click on the "Writer Qestion" tab. Afterwards th&Vriter questions appearing below the tab
can be answered. Some of the questions do not need to be answered in every sitaation,
they are questions of special cases (all possible questions are) listgdmore detaiihave a
look at the corresponding data format description part

1 Save and Apply:
Click on the "Save and Apply" button to save the answers in a SPID file and to apply the
answers in the actual conversion process.

1 Save and Close:
Click on the "Save and Applytitton to save the answers in a SPID file and to close the SPID
Editor.

1 Cancel
Click on the "Cancel" button tdasethe SPID Editor without saving.

6.3.2 SPID file

The SPID file contains the Parser and Writer format heéhswergo the corresponding questions.
Some of the questions do not need to be answered in every situagthey are questions of
special cases (all possible questions are ljstédr more details have a look at the correspagdi
data format description partThe SPID filie a plain éxt file encoded with UTF_8 arttle ".spid" file
extension
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6.4 Menus

6.4.1 PGDSpider

File Menu:

9 Selectinputfile: Opens a dialog box to select an input

file.
m Convert Config
Select input file  Alt+] 9 Select output file: Opens a dialog box to select the place
Select output file Alt+0 where the output file should be
saved

view input file Strg+1
view output file  Strg+0
Quit Strg+X

1 View input file: Opens a window with the input file.

1 View output file:  Opens a window with the output file
Fig.4: Screenshobf the file menu

1 Quit: Quit the PGDSpider program

Convert Menu:

1 Convert: convert the specified input file into
the chosen output file format and
saves it.

Alt+C

%X, Create/Edit SPID file Alt+S T Create/Edit SPID file: - -
| opens a window with the SPID editor

to create or edit &SPID file.

Fig.5: Screenshot of the convert menu

ConfigMenu:

File Conwvert ECunﬁg

@5 Options Alt+7

Data input file
& Help Alt+1

File format: _
@ About PGD Spider Alt+A

Fig.6: Screenshot of the confignenu
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1 Options: opens a window with option settings:

Language Window

[7] window resizable

[ Reset window size ]

External Tools

Path to Samtools: |C:'Program Files\samtools-0. 1. 12a\samtools.exe [ Select path to Samtools ]

Path to Bcftools: | C:\Program Files\samtools-0. 1. 12a%bcftools. exe [ Select path to Becftools ]

| $cancel || 7 apply |

Fig.7: Screenshot of the option window

0 Language option:
In the drop down menu one can select the language of the graphical user interface and
the menus. One can choose between four languages: English, French, German and
Italian.

o0 Window option:
LT d2AyR2¢6 NBaAIl |l
NEasSid GKS 6AyR29

Q¢ O
>‘\- ~h

02E A areskElSIOqrdeRE (G KS t
GKS RSTIldzZf G LINB A2

—’u»
Uy o
.
N

o External Tools:

A Select Path to Samtools:
/| ftA01 2y GUKS odzitGz2zy a{StSOG LFGK G2 {I Yz
program (The Samtools distribih can be downloaded from
http://samtools.sourceforge.nét Samtoolgversion 0.1.12/0.1.06} needed in the
conversion process of the formats SAM, BAM, VCF and BCF.

A Select Path to Bcftools:
Clickonthebui 2y &{ St SO0 LI GK G2 . OFG22taé | yR
program (The Samtools distribution can be downloaded from
http://samtools.sourceforge.nét Bceftoolsis neededin the conversion process of
the formats SAM, BAM, VCF and BCF.

o Cancel/ Apply button:
Apply or cancel the changed options
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1 Help: opens a window with a help file

9 About PGD Spider: opens a window with short information about the PGDSpider program

6.4.2 SPID Editor

File Menu:

I Save andClose

File| Info

L4 Saveand Close Alt+5S 1 Cancel
% Cancel Strg+X

Fig.8: Screenshot of thdile menu in the
SPID Editor

Info Menu:

Saves the SPID file and close the SPID
Editor.

Cancel the SPID editor without
saving.

1 About PGD Spider:
Opens a window with shorinformation about

File E]nfu| the PGDSpider program

& About PGD Spider Ali+A

Fig.9: Screenshot of thénfo menu in the SPID Edit

6.5 Shortcuts

6.5.1 PGDSpider

Menu ¢ Shortcuts: Shortcut | Action

Alt + F Open 'File' menu.

Alt +V Open 'Convert' menu.

Alt + N Open Config menu.

Tah 2: Menu shortcuts

Shortcut  |Action

Heidi Lischer
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File menuwg Shortcuts:

Convert menw;, Shortcuts:

Configmenug Shortcuts:

6.5.2 SPID Editor

Menu ¢ Shortcuts:

File menuw; Shortcuts:

Alt + | Select an existing input file.
Alt+ O Select an output file.

Ctrl + 1 View the input file

Ctrl+ O View the output file

Ctrl + X Quit PGDSpider application.

Tab.3: Fle menu shortcuts

Shortcut  |Action
Alt+C Convert selected input file.
Alt+S Create or edit the SPID file.

Tab.4: Convert menu shortcut

Shortcut  |Action

Alt +Z Show PGDSpider options panel.

Alt+1 Show PGDSpider help.

Alt + A Show some information about PGDSpider.

Tab.5: Configmenu shortcuts

Shortcut  |Action
Alt + F Open 'File' menu.
Alt + | Open Info' menu.

Tah 6: Menu shortcuts

Shortcut  [Action
Alt+S Save and Close SPID editor
Ctrl + X CanceSPID editar

Tab.7: Hle menu shortcuts

Heidi Lischer
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Info menu¢ Shortcuts: Shortcut | Action

Alt + A Show some information about PGDSpider.

Tab.8: Info menu shortcuts

6.6 Log Output

Theda [ 23 hdziLdzié¢ Aa Iy FNBIF 2F (GKS 3INFLIKAOFTE dza SNJ
for the user. These messages consist of 3 types:

1 INFO:
¢KS&4S FFNB y2NXIf LINPINIY YSaaldsSa 6A0GK GKS |
Ay Lddzii  F AN SREDXD £ 2O 5y @3 0
T WARN (yellow marked):
Warning messages are written if something is missing or small error occurs but the program
is able to deal with it.
1 ERROR (red marked):
If a severeerror occurs during the parsing or writing of a file, the prag stopsand an error
message is written (none or an incomplete output file is written).
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Execute PGDSpideli (command line)
1 Windows: execute the commantPGDSpider2 - cli.exe

1 Linux: execute the command
"java - Xmx1024m - Xms512m - jar PGDSpider2 - cli.jar "

1 Mac and ¢hers: execute the command
"java - Xmx1024m - Xms512m - jar PGDSpider2 - cli.jar

Increase memory:

To increase the memory PGDSpider is allowed to use start the program by executing the command
"java - Xmx1024m - Xms512M -jar PGDSpider2 - cli .jar " and adapt the Xmxparameter to
your needs- Xmx1024m meansY | EAYdzY YSY2NE 2F mMQnun a. o0

Specify samtools/bcftools path:

¢KS LIGK (2 GKS alyvyi(i22fackoO0FG22ta LINRPINFY OFy 08
PGDSpider distribution (the file will be automatically generated the first time you run PGDSpider).
Thesamtools distribution can be downloaded fronttp://samtools.sourceforge.netSamtools

(version 0.1.12/0.1.06)/bcftoolare needed in the conversion process of the formats SAM, BAM, VCF

and BCF.

The command line version of the PGDSpider program can be exegititeithe following optbons
(the order does not matter)

1 -?or-h:
To show a helpext with the different options

1 -inputfile <file>(mandatory):
Specify the input file for the conversion process.

9 -inputformat <format>:

0 Specify the format of the inpdtle. This option is mandatory if the input format is
not defined in the answer (SPID) file.

o0 Possible input formats are:
PGD, ARLEQUIN, BAM, BAPS, BATWING, BCF, CONVERT, EIGENFASTGASTA
FSTAT, GDA, GENELAND, GENEPOP, GENETIX, HGDP, HGDANERM,
IMA2, MAF, MEGA, MIGRATE, MSA, NEWHYBRIDS, NEXUS, (FNEESANARIP,
SAM, STRUCTURE, VCF, XMFA

1 -outputfile <file>(mandatory)
Specify the output file for the conversion process.

1 -outputformat <format>:
o0 Specify the format of theutput file. This option is mandatory if theutput format is
not defined in the answer (SPID) file.
0 Possibleoutput formats are:
PGD, ARLEQUIN, BAAMOVA BAPS, BATWING, BAYENV, BCF, EIGENSOFT, FASTA,
FASTQ, FDIST2, FSTAT, GDA, GENELAND, GEEEPURX,GESTE_BAYE_SCAN,
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IMMANC, IM, IMA2, KML, MEGA, MIGRATE, MSA, MSVAR, NEWHYBRIDS, NEXUS
ONESAMP, PED, PHYLIP, SAM, STRUCTURAMA, STRUCTURE, VCF, XMFA

1 -spid <file>(mandatory)
Specify the SPID file containing the jareswered conversion questiorihe SPID file can be
generated with the help of the SPID EdifseeSection6.2 SPID Editpintegratedin the
PGDSpider GWAlternatively, a template SPID file is automatically generated if no SPID file is
provided This template SPID file can be used to answer the required conversion questions.
Some of the questions do not need to be answered in every situagthey are questions
of special cases (all possible questions are listed). For more details hakeaa the
corresponding data format description part.

7.1 Examples

1 call help:
PGDSpider_cli -7? or PGDSpider_cli -h

1 convert aSTRUCTURE fitean Arlequin file
PGDSpider2 -cli - inputfile examples \ example_Structure Axt
- inputformat STRUCTURE outputfile examples \ output_Arlequin .arp
- outputformat ARLEQUIN - spid examples \ Structure _Arlequin .spid

1 Execute the jar file itself and convert a STRUCTURE file to an Arlequin file:
java - Xmx1024m - Xms512m - jar PGDSpider2 -cli .jar - inputfile

examples \ example_Structure.txt - inputformat STRUCTURE
- outputfile examples \ output_Arlequin.arp - outputformat ARLEQUIN
- spid examples \ Structure_Arlequin .spid
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The PGDSpider distribution contains followsmmpleS E YL S FAf S& oR30KNED 4 SEI
some trial format conversion with PGDSpider:

1 dexample_Arlequin.a

0]
(0]

Data: DNA, haploid

Convert to:

BAM, BAPS, BAHASTA, FDist2, GENELAMBGA, MIGRATE, NEXUS, PGD, PHYLIP,
SAM, VCF

1 dexample_Genepop.t&t

(0]
(0]

Data: Microsat, diploid

Convet to:

Arlequin, BAPS, BATWING, FDist2, FSTAT, GDA, GENELAND, GENETIX,
GESTE/BayeScan, Immanc, IM/IMa, MIGRATE, MSA, NewHybrids, MSVar, PGD,
STRUCTURE

1 & Sample_ MEGAmeg Y

o Data: DNA, haploid
o Convert to:
Arlequin,BAM, BAPS, BAFASTA, FDist2, GENELANIBRATE, NEXUS, PGD,
PHYLIP, SAM, VCF
f aSEI YL Syt D5PEYt ¢ o600y 0SS RA&ALELFI&@8SR AY | yAO!

stylesheet_PGD.xsl):

(0)
(0)

Data: standard (multiallelic), diploid, with distance matrix

Convert to:

Arlequin, BAPS, FDist2, FSTAT, GDA, GENERENBPOP, GENETIX,
GESTE/BayeScan, Immanc, MIGRATE , NewHybrids

f aSEIYLX Sy{!adalYé IyR Ala NBFSNByOS FAtS8S aSEI

(0]
(0]

Data: NGS, diploid

Convert to:

Arlequin,BAM, BAPS, BAFASTAFAST(FDist2, GENELANDEGA, MIGRATE,
NEXUS, PGBHYLIP, SAM, VCF

 GSEI YL Sy{ (G§NH2OG dINB PG EGE Y

(0]

Data: aAONR&FG o614 ydzYoSNI 2F NBLISIGa03 RALX 2
Ly F2 NI lsthé@pfesentNWissing value codeg> G [ 2 0dza y I YSaé¢ | N
GAYRADGARdzZL t tl10StasdYyYNBaLINRBESGVa>aaab®baa
Alleles/InterMarker5 A & (i Iroysau® éiot present.
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o Convertto:
Arlequin, BAPS, BATWING, FDist2, FSTAT, GDA, GENELAND, GENEFO®
GESTE/BayeScan, Immanc, IM/IMa, MIGRATE, MSA, NewHybrids, MSVar, PGD

o0 ¢KS aLJA R NBSAYE! SNI 6S{jideibyCniadzIA R¢  OFy 6S dzaSR T2 N
Arlequin format.

9 WSLEZ2NIOAY3I 06dz3a yR O2YYSyia
If there are any bugs, send me amail. Please give me a short description of the bug and tell me

the input and output file format. If it is possiblésa attach the input file which caused the problem.

PGDSpider is am-goingproject. For any comments or suggestions of further file formats, please
send me an enail.

e-mail addressheidi.lischer@iee.uibe.ch

Heidi Lischer page23/178


mailto:heidi.lischer@iee.unibe.ch

/ Manual PGDSpider ver.2.1.5

07.05.2018

10CAES F2NXIGYRSEONR LA RSWH |j dzSad A 2

In the next sections, a short description of every supported file format is provided. The table below

shows the ife extensions and handled data types of the different file formats:

handled datatypes

format File extension NGS DNA| RNA| Microsat| SNP| RFLF AFLF Standard| Frequency distance
Arlequin .arp X X X X X X X
BAM .bam X X X
BAMOVA Ixt X X X X X X X X
BAPS txt X X X X X
BATWING Ixt X X
Bayenv Ixt X
BCF .bcf X X X X
CONVERT Ixt X X X X X
EIGENSOFT |.geno, .ind, .snp, .txt X
Extended mult
FASTA (XMFA)| XM o B
FASTA | e s | X | X | X x
FASTO 2)(:tstandard, fastq, .fq, "
FDist2 (datacal)| no standard X X X X X X X
FSTAT .dat X X X X
GDA .nex X X X X X
GENELAND txt X X X X X
GENEPOP txt X X X X
GENETIX .gtx X X X X X
GESTE /
BayeScan no standard X X X X
HGDP Ixt X
HGDPCEPH .arp x) (x) x | X (x) (x)
Immanc .inp or .txt X X X X X
IM/IMa/IMa2 .uor.txt X X
KML kml
MAF .maf or .txt X X
MEGA .meg X X X
MIGRATE no standard, .txt X X X X X
MSA .dat, .txt X
NewHybrids .dat, .txt X X X X
MSVar no standard X
NEXUS .nex X X X X X X X
ONeSAMP Axt X
Heidi Lischer page24/178



/ Manual PGDSpider ver.2.1.5

07.05.2018

PED .ped X

PGD xml X X X X X X X X X X
PHYLIP Ixt X X X
SAM .sam X X X

Structurama .nex X X X X X X X

STRUCTURE |no standard X X X X

fastSTRUCTUR no standard X

VCF .vcf X X X X

Tab.9: Table of the different file formats and their handled data types and file extensions
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10.1PGD

PGD version 1.1 (15.02.2016)

PGD (Population Genetics Data) is a file format designed to contain population genetics data. The
aim of this format is to facilitate the transfer among several population genetics software packages.
PGD plays an important role in the new data format converter PGDSpider.

PGD is written in XML and is therefore independent of any particular computer system and
extensible for future needéWV3Schools, 2008The XML structure can easily be processed by
computer programs. An additional XSLT style sheet makes it possible to display theatata in
understandable and comprehensive way. This XSLT style sheet is delivered within the PGDSpider
download 6tylesheet PGRsl).

The PGDSpider distribution also includes an XML Schema (PGD_schema.xsd), which defines the
structure of the PGD file. The purpose of an XML Schema is to define the legal building blocks of an
XML document and the allowable conterff¥3Schools, 2008Theprovided XML Schema can be
used tovalidate a PGD file.

10.1.1 Data type handled
PGD is able to handle the following data types:

1 DNA

NGYNextGenerationSequencing data)
Microsat(codedas number of repeats!)
RFLP

SNP

AFLP

Standard

FrequencyAllele Frequency)

etc.

= =4 4 -4 -8 a8 _—a -9

10.1.2 PGD format

The PGD format is written in XML (eXtensible Markup Langaagedan be created and edited in
any text editor (file extension *.xmIAn XML document has an oreéel; labelled tree structure with
following rules:

1 An XML declaration needs to be included at the beginning of the file:
<?xml version="1.0" encoding="iso - 8859-1"?>

9 If a style sheet exists, the name of an XSL style sheet reference must be mentioned with the

absolute or relative file path to the style sheet after the declaration:
<?xml - stylesheet type="text/xsl" href="stylesheet PGD.xsl"?>

! NRr20G StSYSyi Aa ySSRSR® ¢KAa StSYSyid Aa
other elements. In the PGIde format the root element is name&PGD>
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All XML elements need to have a start and a closing tag and have to be properly nested

XML tags are case sensitive

Attribute values have to be within quotes

¢ KS OKF N} OUGSNB 6af é I Y Rextdags ThéyNad berépdedviith the A f £ S
SELINB&aaArz2y dagftdTa 0F2NI afré0 YR gk YLITE 0O6F2N]
f Comments havetobg NA G G Sy @ AllyOE Y d G+ H

<! --  This is a comment - >

= =4 -4 A

¢KS tD5 FAES F2N¥IG KFra | of 201 heianided vagNE | yR (K
Therefore the format is very modular and general information can be saved at a higher level than
AYTF2NXIEGA2Y ALISOAFAO FT2N) 2yS AYRAGARIZ f® ¢KAA XA
written only once.

Ashort descriptim of the different blockgan be found below

Root Element:

¢KS Np20G StSYSyid ylIYSR atD5¢ SyOl LladA +FGSa £t 240

Header block:

¢tKS KSIFRSNJIo6f201 O2yiGlAya GKS 3ISYSNIf AYyF2NNIGAZ2
canO2y G Ay 'y FAGdGNRGdziS yFYSR aiAdGtSré aGkKr-id RSTAY
following sub tags:

1 <organism> (optional):
0 Value: String
o Indicates from which organism the data cofnem
1 <numPop> (mandatory):
o Value:lnteger
0 gives thenumber of populations listed in the file
1 <ploidy> (mandatory):
o #1 £dzSY GYAESRé 2N lyé LydS3IsSNg
0 Specify the ploidy level of the data
o ltcontainsi KS @I t dzS pioidy levBli&nbt the Fameiikesery population or
individual.
1 <missing> (mandatory):
0 Value: Character
0 Character which codes missing values
1 <gap>¢ptional):
0 Value: Character
0 Character which codes gaps
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1 <gameticPhase> (optional):
o £ fdz2SY aly26yé 2N adzylyz2e6yé
o Define if the gametic Phase of the genotypes is known or not
1 <recessiveData> (optiat):
o £l fdzSY ay2¢ 2N aeSac
o Define if genotypic data present a recessive allele

DataDescription block:

The dataDescription block contains specifications about the different loci. The tag is named
GRIGF5SA0ONRALIGAZ2YE YR O2yidlAya F2ftt2¢Ay3d adzm O 3

1 <numLociXmandatory):
0 Value: Integer
0 Gives the number of loci studied
1 <dataType> (mandatory):
o | fdzSY GQYAESKED{GaBONR Al (16X aGwC[téZX 6a{bté
GCNBIljdzSyOee¢ 2N SGOo
o Defines the data type of the data
o Li KFa (KS @I t dashtaia offfererfdatatyded G KS RIF G
T ft20dz2ap SAGK FOGONROGdziS GARITéE o02LIA2YyILfO0Y
o0 Describes the different loci contained in the file
0 Could be repeated for multiple times (as many times as there are different loci)
0 ¢KS GAR¢ IGUNROGdzGS 3IAPSAE GKS yIYS 2F GKS

The <bcus> tag has following sub tags:

1 <locusDataType> (optional):
o = fdSSYaoDEBRADNRAlI G GwC[t X a{btéx a! C[
or etc.
o hyté NBIdANBR AT GKS fRFEGF¢R2LISH G133 O2yil
o Defines the data type of the locus
T <locusChromosome> (optional):
0 2 fdzSY LYUGS3ISNE aG-£€3 d, 63 G263 a%éET avYashb
o Gives the chromosome the locus come from
1 <locusLocation> (optional):
o0 Value: Integer
0 Gives the location/position on a chromosome the locus come from
1 <locusGenic> (optional):
o MM fdz2SY GO2RAY3IE 2N Gay2y O2RAYy I
o Defines if the locus codes for a gene or not
1 <locusLength> (optional):
o0 Value: Integer
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o Gives the length of the locus in number of base pairs (for DNA)
1 <locusAncestralState> (optional):

o Value: String

o Gives the ancestral state tife locus
1 <locusLinks> (optional):

0 Value: String

0 Here one can specify internet linkdRL}o locus information
1 <locusComments> (optional):

o Value: String

0 Here one can put comments about the locus

Population block:

The population block containsformation about the population and their individuals with the data.
This block could be repeated for multiple times (as many times as there are different populations in
the sample). This block is structured differently if the data are aligned or noif #meldata are of

GKS altyYS RIFIGF GeLS 2N y2Ga40 ¢KS dGF3 A& ylIYSR

aLk2L

Ayl YSre sKAOK RSTAySa GKS yIrYS 2F (KS LRLAFGA2Y

1 <popSize> (mandatory):
0 Value: Integer
o Definesthe number of individuals in the population
1 <popGeogCoord> (optional):
o0 Value: longitude, latitude
o Defines the geographic coordinate of the population
1 <popLingGroup> (optional):
o Value: String
o Defines the linguistic group to which the population belongs
1 <popPloidy> (optional):
+] £ dzSY GYAESRE 2NJFyé LyYyGdS3IsSNg

Specify the ploidy level of the data in this population
LG O2yidlAya G(KS @I t dzSis differerE Senveendiffarent(i K S
individuals
1 <popLoci> (optional):
0 Value: String, String, ...
0 Only if all individuals in this population have the same loci
o Defines the names dhe loci inthe datafor this population, separated by comma
0 The loci have to be of the same type
1 fAYRD SAGK FOGONROGdziS ayl YSIré oYFYyRIFIG2NEBOY
o Defines the different individuals in this population
0 Could be repeated for multiple times (as many as there are different individuals in
this population)

O O o o
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0o ¢KS &yl YSgivesthieiauk of tzé iSdividual

The <ind> tag has following sub tags:

1 <indGeogCoord> (optional):
o Value: longitude, latitude
o Defines the geographic coordination of the individual
1 <indLingGroup> (optional):
0 Value: String
o Defines the linguistic group whithe individual belongs to
1 <indLocix(mandatory, if aligned data with different data types)
o Value: String, String, ...
o0 Only if the data are of different data types in this population
o Defines the loci namesf the data with the same data typdn this individual
aSLI N GSR o0& ax¢
0 The locimustbe of the same data type
1 <indPloidy> (optional):
o Value: Integer
0 Only required if the <popPloidy> tag in the population block contains the value
GYAESRE
0 Specify the ploidy level of the data in this individual
 <indFreg 2 LJGA 2yt X o6dzi 206f A3l G2NE AF AGCNBIljdzSyoOe¢
o Value: Integer
o Defines the absolute frequency of this genotype in the population
1 <data> (mandatory, iion-NGSlata):
0 Value: locus data, locus data, ...
0 Can be repeated for multiple times (as manythsre are different reads in this
individual)
o Contains the data of one read of each specified locus (same order as the locus
names) separated by a comma
 <read>¢ A G K | G (i Ndhadddonpif NG Ki&kd (Mext Generation Sequencing)
o Defines the differat reads in this individual
o0 Could be repeated for multiple times (as many as there are different reads in this
individual)

The <read> tag has the following sub tags:

1 <start> (mandatory):

o0 Value: Integer

o Defines the starting point of the sequence
1 <length> ¢ptional):

o0 Value: Integer

o0 Gives the length of the sequence
1 <data> (mandatory):
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0 Value: locus data
o0 Contains the data of one read for the specified locus

1 <quality> (optional):
0 Value: white space separated Integers
0 Contains the quality scores of the read

Structure block:

The structure block is optional. It contains the information about the genetic structure of the
L2 LIzt F GA2Y O03dINRdzZLIAYy3Iud ¢KS GF3 A& ylIYSR aadNuzGd
which defines the name of the structure. Theustiure block has following sub tags:

T <numGroups> (mandatory):
o0 Value: Integer
o Defines the number of groups of populations
f fANRAzLIF S6AGK FOGONROdziS aylYSTé OYIFIYyRIG2NBOY
o0 Value: String, String, ...
o Defines which populations belong to this group. The populatimes are separated
by a comma
0 Could be repeated for multiple times (as many as there are different groups)
0 ¢KS aylyYSé¢ FOGGNROdziS Aa (GKS yFrYS 2F (KS 3

DistanceMatrix block:

The distanceMatrix block is optional. It contains information about the gedettances between
KFELX 201L5ad ¢KS GF3 Aa yIFrYSR aRAaGHyOSal GNREE |y
defines the name of the distance matrix. The distanceMatrix block has following sub tags:

1 <matrixSize> (mandatory):
o Value: Integer
o Definesthe size of the distance matrix
1 <matrixLabels> (mandatory):
o0 Value: String, String, ...
o Defines the labels of the distance matrix separated by a comma
1 <matrix> (mandatory):
o Value: Integer (line break) Integer, Integer (line break) ...
0 Gives the genetic dighces of each specified individual to each other (same order as
in the <matrixLabels> tag
o Data have to be in the lower triangle with diagonals. Lines are separated by a line
break and values by a comma
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10.1.3 Schema of the PGD format

Specifications
1 Rootelement: <PGD>
1 Header/loci block: obligatory and only one per file
1 Population block: obligatory and can exist multiple times
9 Structure/ distanceMatrix block: optional and only one per file
1 Microsat data must be coded as number of repeats
1 Distance Matrix:dwer triangle with diagonals
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data type
Microsat,
Block sub tags SNP, AFLP
RFLP, DNA | Freq
standard
header organism (o] (o] (0]
(attribute: title) numPop X X
ploidy * (-> mixed /1/2/...) X (a4) X (a4) X
missing X X
gap o] o
gameticPhasé>known/ unknown) 0 (o]
recessiveDat&> no / yes) (o] (o]
dataDescription numLoci X X
dataType *-> mixed / DNANGS/ Microsat/ SNP / AFLPRFLPStandard / Frequency /...) x (@)l x (al) X
locus (attribute: id) | locusDataTypéd-> DNA NGS Microsat / SNP AFLR standard/...) al al
locusChromosom(->number/X/ Y/ W/ Z mtDNA ...) 0 0
locusLocation (o] (o]
locusGenig-> coding/ noncoding) 0 0
locusLength o] o
locusAncestralState o] o
locusLinkg->URL) o] o
locusComments (o] (o]
population popSize X X X
(attribute: name) | popGeogCoord tlon, lat) 0 (a2 o (a2)
popLingGroup * 0 (al) o (al)
popPloidy* (> mixed /1/21/...) a4 a4
o] o
ind (attribute: name) | indGeogCoordlon, lat) 0 (a2 0 (a2)
indLingGroup o (aj3) o (al)
indLoci(locus name, locus name, =3 all locuf same data type (o] (o]
indPloidy(->1/2/...) a4 a4
indFreq(absolute Freq) 0 (0] X
data (locus data, locus data, ...) X
read (attribute: id) start X
length (o]
data X
quality (o]
structure (0) numGroups X X X
(attribute: name) | group (attribute: namejpop name, pop name, ...) X X X
distanceMatrix matrixSize X X X
(attribute: name) | matrixLabelgname, name,...) X X X
(0) matrix (number (line break) number, number (line break)...) X X X
Tab.10: SShema ofthe PGD file format
Legend: Non NGSlata NGS data X: obligatory
0: optional
different data types (aligned within each locus) a: alternative to
* if all populations or individualare identical for a given tag
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10.1.4 PGD file examples
9 Dataof two loci with Standard data pe from two diploid populations

<?xml version="1.0" encoding="iso - 8859- 1"?>

<?xml - stylesheet type="text/xs|" href="stylesheet_PGD. xs|"?>
<PGD xmlns:xsi="http://www.w3.0rg/2001/XMLSchema - instance"
xsi:noNamespaceSchemalocation="PGD_schema.xsd" >

<header title="Fake HLA data">

<numPop> 2 </numPop>

<ploidy> 2 </ploidy >

<missing> ? </missing>

<gap> - </gap>

<gameticPhase> known </gameticPhase>
</header>

<dataDescription >
<numLoci> 2 </numLoci >
<dataType> Standard </d ataType>
<locus id="loci one">
<locusChromosom e> 3 </locusChromosom  e>
<locusLocation> Hs8 23892 </locusLocation>
</locus>
<locus id="loci two">
<locusChromosom e> 3 </locusChromosom  e>
<locusLocation> Hs8 23992 </locusLocation>
</locus>
</ dataDescription >

<population name="A sample of Algerians">
<popSize> 2 </popSize>
<popLoci>loc ione, loci two </popLoci>
<ind name="1">
<indGeogCoord> 35, 4 </indGeogCoord>
<indLingGroup> African </indLingGroup>
<data> 1104, 0200 </data>
<data> 0700, 0301 </data>
</ind>
<ind name="3">
<indGeogCoord> 36, 4 </indGeogCoord>
<indLingGroup> Africanic </indLingGroup>
<data> 0302, 0200 </data>
<data> 1310, 0402 </data>
</ind>
</population>

<population name="A sample of Bulgarians">
<popSize>1</popSize>
<popGeogCoord> 35, 4 </popGeogCoord>
<popLingGroup> African </popLingGroup>
<popLaci> loci one, loci two </popLoci>
<ind name="2">
<data> 1101, 0301 </data>
<data> 0700, 0200 </data>
</ind>
</population>

<structure name="My population structure">
<numGroups> 2 </numGroups>
<group> A sample of Algerians </group>
<group> A sample of Bulgarians </group>
</structure>

<distanceMatrix name="Faked distance matrix">
<matrixSize> 3 </matrixSize>
<matrixLabels > 1, 2, 3</matrixLabels>
<matrix> 0
1,0
3,4,0
</matrix>
</distanceMatrix>
</PGD>
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1 Dataof two lociwith different data typegStandard and DNA) from two diploid populations

<?xml version="1.0" encoding="iso - 8859- 1"?>

<?xml - stylesheet type="text/xsl" hr ef="stylesheet_PGD xsl"?>
<PGD xmins:xsi="http://www.w3.0rg/2001/XMLSchema - instance"
xsi:noNamespaceSchemalocation="PGD_schema.xsd" >

<header title="Fake HLA data">

<numPop> 2 </numPop>

<ploidy> 1 </ploidy >

<missing> ? </missing>

<gap> - </gap>

<gameticPhase> known </gameticPhase>
</header>

<dataDescription >

<numLoci >2 </ numLoci >

<dataType> mixed </d ataType>

<locus id="loci one">
<locusDataType> Standard </locusDataType>
<locusChromosom e> 3 </locusChromosom  e>
<locusLocation> Hs8 23892 </locusLocation>

</locus>

<locus id="loci two">
<locusDataType> DNA </locusDataType>
<locusChromosom e> 3 </locu  sChromosome>
<locusLocation> Hs8_ 23992 </locusLocation>
<locusLength> 29 </locusLength>

</locus>

</ dataDescription >
<population name="A sample of Algerians">
<popSize> 4 </popSize>
<ind name="1">
<indLoci> loci one </indLoci>
<data> 1104 </data>
</ind>
<ind name="2">
<indLoci> loci one </indLoci>
<data> 0302 </data>
</ind>
<ind name="1">
<indLoci> loci two </indLoci>
<data> GACTCTCTACGTAGCATCCGATGACGATA </data>
</ind>
<ind name="2">
<indLoci> loci two </indLoci>
<data> GACTGTCTGCGTAGCATACGACGACGATA </data>
</ind>
</population>

<population name="A sample of Bulgarians">
<popSize>2 </popSize>
<ind name="5">
<indLoci> loci one </indLoci>
<data> 1103</data>
</ind>
<ind name="5">
<indLoci> loci two </indLoci>
<data> GCCTGTCTGCGTAGCATAGGATGACGATA </data>
</ind>
</population>

<structure n ame="My population structure">
<numGroups> 2 </numGroups>

<group>A sample of Algerians </group>
<group>A sample of Bulgarians </group>
</structure>
</PGD>
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