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In this manual, we tried to give many details amgtructions so that end-users without
experience of using programs by command lines whatttheir way. However, we are aware
that most users have plenty of other things tcham reading a 13 page manual. So you can start
by reading the highlighted text. If you stuck, thread the rest.

1.Overview

Large scale sequencing has become affordable;ftier# is likely to replace rapidly microsatelliisolation
involving cloning. Apart from cost- and labour-efftncy, access to a large number of sequenceswias t
great advantages:

(i) Microsatellite selection can be more stringedsing only microsatellites that are not compoumd o
interrupted, thus likely to follow a simple mutationodel, provide markers that are more easily pregable.

(i) Microsatellite amplification by PCR can be mersly affected by microsatellite and mobile eletnen
associations. The detection of large sequence echusian suggest the presence of mobile elemendsthas
eliminating microsatellites that are found in thedasters can increase the proportion of workingmprs
compared to the total number of primers tested.

QDD is designed to treat all bioinformatics stepsnf raw sequences until obtaining PCR primers:irsgrt
sequences by tag, removing adapters/vectors, deteof microsatellites, detection of redundancygibke
mobile element association, selection of sequenitbstarget microsatellites and sufficiently longnosatellite-
free flanking regions, and primer design.

A user-friendly windows interface i-QDD is undervé®pment. The current version can be run both unde
Linux and Windows in an easy to use command lineap

2. Glossary

Genomic multicopies Loci present more than once in the genome. Theybe either the results of
duplication events or transposition.

Flanking region: The whole sequence apart from perfect microstellThis simple definition can be
applied, since the lengths of the reads are coblpatiith PCR, thus it is not necessary to define a
maximum for length of a flanking region.

Soft masking in BLAST: BLAST prevents seeding (starting the alignmentabyerfect match of a
predefined length) in masked regions, but allovignahent extension through them if soft maskinggpleed.
Tag: A short DNA stretch added at the 5’-end of theMdfkagment to be sequenced for identification. Biiént
tags can be added to DNA from different sources. @ecies) and the pooled DNA is loaded on a non-
fractioned PicoTiter plate, thus gaining space quantities of reads. Sequences coming from diffesearces
are identified according to their tag.

Perfect microsatellite Microsatellite composed of one single motif with interruption. The minimum
number of repetition is defined by the user.

Nanosatellite Tandem repetition of 1-6 bp motifs, where the bemof repetition is lower than the number of
repetitions of microsatellites (Very short micrcdhtes).



3. Installation
QDD is written in Perl and is run as a standalomgliaation on Windows or Linux systems.

For both versions the following freely availablegrams should be installed in order to be ableito@DD:
ActivePerl (http://www.activestate.com/activepdrl/

BLAST (ftp://ftp.ncbi.nih.gov/blast/executablgs/

ClustalW (ftp://ftp.ebi.ac.uk/pub/software/clustalWalse clustalw2 and not formerly widely used clisfa83.

Primer3 (http://primer3.sourceforge.ngt/

3.1.Install ActivePerl, BLAST, ClustalW2 and Primer3h@ path to these executables should not contain a
space)
Important If you are working on MS Windows install Clustalging the msi file and keep the files within
the folder selected during the installation process
If you are working on Linux install the package css (sudo apt-get install libtext-csv-xs-perl)

3.2.Untar and unzip QDD.tar.gz for Linux, extract QD&r.(by WinRar) for windows
Put all files into one folder

3.3.Make a project folder for the input files

4. Description

QDD is composed of three parts. Each of them caube&eparately.
4.1 Sequence cleaning and microsatellite detectiopipel.pl

Most of the steps do not take longer than a fewutaisy If there are a million of sequences in tlgedarting
step, it can take about 30 minutes.

4.1.1.Input files

All input files must be in the project folder th@des not contain other fasta files. The name of the
input folder is set by the user in the parameteez (4.2).

From here onwards we give the names of the ouifas for a run where the original input fasta file
was named ‘sample.fas’ and put into a folder projéata’ that is a subfolder within QDD.
(data\sample.fas)

4.1.1.1. tag.fas (must be named 'tag.fas'; fasta file aitliag sequences; optional)

e.g.
>M D1
ACGAGT GCGT
>M D2
ACGCTCGACA

4.1.1.2. adapter.fas (must be named 'adapter.fas'; fdstavifih all adapters/vectors that might be
present in the sequences; optional but STRONGLY%meuended where adapters apply)

4.1.1.3. fasta files from the sequencing project
There might be more than one file. The programdegth them one after the other.

The name of the fasta files can have any alphanualesharacters and underscore and must have
‘.fas’ extention €g. sample.fas). Everything in the definition line afte’ and before the first
space is read as the sequence identifier. Theifigerdan have any alphanumerical characters and
underscore. Replace all other characters by unolersc

e.g.

>FVU26NR0O6DGVOE
ACGAGTGCGTGCCTAGCTAGCAGAATCACACACACACACACACACACACARACTATGTACT
CTCCTTTGTGAAATACATACGACATGTGTACGTAAACAACACT

>FVU26NR0O6DIOGK
ACGAGTGCGTAAGGCCTAGCTAGCAGAATCGTTTCCTAATGATGCGCTTCBAAACTACTCT
CTGTGCGACTCTTTAACCTT



4.1.2. Steps of pipel.pl

4.1.2.1. It identifies and removes tags and writes one fliltger tag with the tag free sequences (plus
1 file with sequences that did not have detecttdig Optional.

4.1.2.2. Removes adaptors/vectors Optional. If adapteoidaund at the beginning of the sequence, the
sequence is removed.

4.1.2.3. Selects sequences longer or equal than the usaeeddimit

4.1.2.4. Selects sequences that contain microsatellites.

4.1.2.5. The main output files are called data\data2\santptgl pipe2.fas,
data\data2\sample_tag2_pipe2.fas, data\data2\saMPIEAG_pipe2.fas (one file per tag, where

tagX is the name of the different tags) and costailhsequences that have microsatellites and are
longer than a user defined limit. It is placed iftata2’ subfolder of your project folder and wibke

the input for pipe2.pl. All intermediate files goeinted into subfolders ‘data\sample\’ (a single
subfolder per input file).

4.1.3. Parameters of pipel.plith default values

C:\Perl\bin\perl.exe
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B: Operating system C(win/linux>: win

1: Input folder: test

2: Delete intermediate files (YES=1/NO=8>: 1
3: Sort sequences by tag (YES=1/NO=8>: 1

g: Remeove adapter (YES=1/NO=8)>: 1
6
7
8

: Minimum sequence length: 80
: Minimum number of monobase repetitions in MS search: 10000000
: Minimum number of dibase repetitions in MS search: 4
: Minimum number of tribase repetitions in MS search: 4
9: Minimum number of tetrabase repetitions in MS search: 4
18: Minimum number of pentabase repetitions in MS search: 4
: Minimum number of hexabase repetitions in MS search: 4
: Pathway to BLAST: c:/BLAST2_2_18/bin/

Press enter if all of the settings are correct, or the number of the parameter i
f you whish to change the settings?

4.1.3.1. Operating system (win/linux): win

4.1.3.2. Input folder: e.g. data

If the input folder is not the subfolder of thedel that contains the QDD scripts, the whole path
should be specified. (e.g. c:\data). Only alphamicakcharacters and underscore is allowed in the
name

4.1.3.3. Delete intermediate files (YES=1/NO=0): default =

If 1 keeps only important intermediate files, ifdtset to 0 all intermediate files are kept (optised

for fine intermediate statistics or troubleshootintherwise delete intermediate files is preferred)
4.1.3.4. Sort sequences by tag (YES=1/NO=0): default = 1

If 1, QDD scans for tags defined in tag.fas, othsewskips the tag sorting step

4.1.35. Remove adapter (YES=1/NO=0): default = 1

If 1, QDD removes vector/adapter sequences. Atiahtf adapters/vector/tags are not removed
when they should, many sequences are unnecesshmiliypated by pipe2.pl (see 4.2.). Therefore skip
these steps only if you are sure that you haveanctlataset.

4.1.3.6. Minimum sequence length: default = 80

Keeps sequences longer than 80 bp (without adaptétag)

4.1.3.7. Minimum number of monobase repetitions in MS skeadefault = 17000000

4.1.3.8. Minimum number of dibase repetitions in MS seaéfault = 4

4.1.3.9. Minimum number of tribase repetitions in MS seaméfault = 4

4.1.3.10. Minimum number of tetrabase repetitions in MS skadefault = 4

4.1.3.11. Minimum number of pentabase repetitions in MSdeadefault = 4

4.1.3.12. Minimum number of hexabase repetitions in MS seadefault = 4

In 4.1.3.7-12 Minimum number of repeats for eachifdength during MS search, only sequences that
have at least one perfect microsatellite of attlXapetitions are kept. It is better to keep thenber

of repetitions low at this step, to keep as mamusaces as possible for the following analyses.eMor
stringent selection on the length of the targetrasatellites will be possible at Stage3.

4.1.3.13. Pathway to BLAST: pathway to BLAST executablesteAtion, executables are usually



found in the \bin\ subfolder of BLAST, thereforenitust be included on the path (e.g.
c:\BLAST2_2_18\bin\)

4.2. Sequence similarity detection: pipe2.pl

This stage eliminates redundancy in the widesteserapies of the same locus, sequences that paltgritave
more than one copies in the genome. This stadgesisbst time-consuming. The time of the run cary #t@m a
few minutes to a few hours, and it depends on thelrer of sequences and the degree of redundamdyding
intra genomic repetitions) of the data.

4.2.1. Input files

This stage can treat input files with up to 50 8@Quences in a single fasta file.

The input files were prepared by pipel.pl and foimthe data2 subfolder of the original input falde
‘data’

4.2.2. Steps of pipe2.pl

4.2.2.1. Detects sequence similarity by an all-againsBalAST

4.2.2.2. Eliminates sequences that have more than 1 hlalsetween the two same sequences
(multihit, possibly minisatellites)

4.2.2.3. Removes/concatenates 100% identical sequences

4.2.2.4. Calculates pair wise identity along the whole Kiaug regions if similarity was detected by
BLAST

4.2.2.5. Establishes contigs if pair wise similarity alotig flanking region is higher than user-defined
limit

4.2.2.6. Makes majority rule consensus sequences (consensitficient is user defined)

4.2.2.7. All against all BLAST of file containing all conssuses sequences plus sequences that have
blast hits but not included in the contig

4.2.2.8. Selects consensuses sequences that did not haweeahly other sequence in the previous
BLAST

4.2.2.9. Prepares a file with selected consensuses secgiandeall original ‘unique’ sequences (either
did not have a BLAST hit or only to sequences 100@ttical. This is placed into ‘data3’ subfolder
and will be the input file of pipe3.pl

4.2.2.10. All intermediate files are placed into a ‘data\gdentagl pipe2\' subfolder (one folder per
input file). The final fasta files with sequencedested for primer design are placed into the ‘@ata
subfolder of your project folder (e.g. data\dataB\ple_tagl_pipe3.fas). These files will be the inpu
files for pipe3.pl.

4.2.3. Parameters of pipe2.pl with default values

B C:\Perl\bin\perl.exe
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: Operating system (win/linux>: win

: Input folder: data

: Delete intermediate files (YES=1/NO=8)>: @

: Make consensus sequences (YES=1/N0=0>: 1

: Maximum difference of flanking region alleles: 8.85

: Minimum number monobhase repetitions in MS masking: 8

: Minimum number dibase repetitions in MS maskin: 4

: Minimum number tribase repetitions in MS masking: 4

: Minimum number tetrabase repetitions 1n MS ma"klng 4

: Minimum number of pentabase lepetltlo s 1n MS masking: 4

10: Minimum number of hexabase repetitions in MS masking: 4

11: E value for all against all BLAST: 1E-48

12: Proportion of sequences that must have the same base on the aligned site to
accept it as a consensus: B.66

13: Pathway to BLAST: c:\BLAST2_2_18\bin\

14: Pathway to CLUSTALW: c:\CLUSTALW:Nclustalw2\

Press enter if all of the settings are correct, or the number of the parameter i
f you whish to change the settings?

5]
1
2
3
4
5
6
=
8
9:

4.2.3.1. Operating system (win/linux): win

4.2.3.2. Input folder: data

Must be the same as for pipel.pl. This folder dostéthe subfolder data2, with the input files of
pipe2.pl

4.2.3.3. Delete intermediate files (YES=1/NO=0): default =

4.2.3.4. Make contigs and consensus sequences (if 1)uskseonly sequences that had no Blast hit, or



only to redundant sequences. Unless you have alargg input file (more than 50 000 sequences it i
better to use option 1. If the run time is exceslgitong you can consider running option 0 (no mt
are prepared), and use only unique sequences seguént analyses.

4.2.3.5. Maximum difference of flanking region alleles: daft = 0.05

While making contigs a sequence is added to agadhitis flanking region similarity to at least one

of the existing sequence in the contig is gredtant0.95

4.2.3.6. Minimum number of monobase repetitions in MS niagkdefault = 8

4.2.3.7. Minimum number of dibase repetitions in MS maskidgfault = 4

4.2.3.8. Minimum number of tribase repetitions in MS maskidefault = 4

4.2.3.9. Minimum number of tetrabase repetitions in MS kirag: default = 4

4.2.3.10. Minimum number of pentabase repetitions in MS riragkdefault = 4

4.2.3.11. Minimum number of hexabase repetitions in MS magkdefault = 4

In 4.2.3.5-10: Before the BLAST the microsatellisee soft masked, if they have at least the

given number of repetitions

4.2.3.12. E value for all against all BLAST: default = 1E-40

4.2.3.13. Proportion of sequences that must have the sasedrathe aligned site to accept it as a
consensus: default = 0.66. Sequences of the caamtigaligned. For each site, a nucleotide is aedept
as a consensus if it is present in more than 66%einformative bases (not N) on that site. Othsew
N is put in the consensus sequence of the given sit

4.2.3.14. Pathway to BLAST: e.g. c:\BLAST2_2 18\bin\

4.2.3.15. Pathway to CLUSTALW: e.g. c:\CLUSTALW\clustalw2\

EE

Fichier  Edition  Affichage Faworis  Outkils 7
@ Précédente - s [ ﬁ- J ! Rechercher “ Dassiets -
Advesse (53 C:\BLASTZ. 2_184bin v oK
Diossiers x am Taille | Twpe Date de modification
I _i e R A 5—: blzseg.exe 2216Kn Application  02/03/2008 06:13
=) " Paste de kravail ;-; blastall. gxe 2128Ko Application  0Z{03/2008 06:13
[ <e Disque local () :; blastclust.exe 1628 Ko Application  0Z/03(2008 06:13
2 [ BLASTZ 215 :j blastpgp.exe 1824 Ko Application  0Z/03/2008 0613
=) bin :; copymat.exe 1 764 Ko Application 020372008 0614
[ data r:; fastacrnd. exe 1632Ko Application  02/03/2008 06:14
) dae :j formatdb,exe 1664 Ko Application  02/03/2008 0614
=3 cLoes :_; formatrpsdb. exe 1772Ko  Application  02/03/2008 06:14
2 |5 CLUSTALW r;j impala. exe 1696 Ko Application  02/03(2003 06: 14
53 clustalwz :; rnakemat, exe 1600Ko Application  02/03{2008 06:14
[# |3 Dacuments and Settings :j megablast exe 2116ko Application  02{03/2008 06:14
) FastPCR :_j rpsblast.exe 2096 Ko Application  02/03/2008 0&:14
[# |5 MicroFamily_L_2_WIN = seadtop, exe 1616 Ko Application  02(03(2008 06:14
1# |y Perl

4.3.Microsatellite selection and primer design: pipe3.pkelects sequences with microsatellites longer
than a user defined limit, and that have a suffitjelong nanosatellite-free flanking region. RuPrsmer3
and rewrites its outfile in an easy to use forntlal) ( This stage takes a few minutes only.

4.3.1 Input files
The input files were prepared by pipe2.pl and foimthe data3 subfolder of the original
input folder. (e.g. data\data3\sample_tagl_pips3.fa

4.3.2 Steps of pipe3.pl

4.3.2.1. Selects sequences that have at least a given mwhbepeats, a nanosatellite-free flanking
region of a given length, and a possibility to haveanosatellite-free PCR product of a given length
4.3.2.2. Prepares an input file for Primer3 and a fastawilth all target and nanosatellite printed in
lower case. First and last positions and motifeath micro- and nanosatellites are printed in the
definition line

4.3.2.3. Runs Primer3 for each user defined PCR produdtheimterval. Most of the parameters for
Primer3 can be set directly by a menu (see 4.8r3ddtails) The target region (target microsaellit
and excluded region (till the last nanosatellitéobe the target microsatellite and from the first
nanosatellite after the target microsatellite) deéned automatically by QDD. All primer pairs and
their descriptions are printed in a table, as aslthe motif, length and position of the target
microsatellite.



4.3.3. Parameters of pipe3.plith default values

] ri\bin\perl.exe
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Operating system (win/linux>: win

Input folder: data

Delete intermediate files (YES=1/N0=8>: 1

Minimum length of flanking region : 38

Minimum length of PCR product {(in sequence selection step> : 160

Maximum number of monobase repeats in flanking region : 4

Maximum number of di-hexabase repeats in flanking region : 2

Select microsatellites for primer design if the motif length is at least = 2
Select microsatellites for primer design if the motif length is at most = 6
gelect microsatellites for primer design if the number of repeats is at least

= O8N LAWNES®

B: Select interrupted and compound microsatellites (YES=1/N0=8>: 1

PRIMER3 parameters
: Pathway to Primer3 : c:\primer3-1.1.4\bin\
Minimum length of PCR product for primer design: 90
Maximum length of PCR product for primer design: 328
Interval of length of PCR product for primer design: 50
Number of consecutive Gs and Cs at the 3'of primer (PRIMER_GC_CLAMP>: @
Optimum length of a primer (PRIMER_OPT_SIZE >: 28
Minimum length of a primer (PRIMER_MIN_SIZE)>: 18
Maxuimum length of a primer (PRIMER_MAX_SIZE>: 27
Optimum melting temperature(Celsius) for a primer<{PRIMER_OPT_TM>: 68.8
Minimum melting temperaturelCelsius) for a primer(PRIMER_MIN_TM)>: 57.0
Maximum melting temperature(Celsius? for a primer(PRIMER_MAX_TM>: 63.8
Maximum acceptable difference between the melting temperatures of primers{PR
IMER_MAX_DIFF_TM)>: 1088.8
23: Minimum percentage of Gs and Cs in any primer (PRIMER_MIN_GC)>: 28.8
24: Optimum GC percent of primers (PRIMER_OPT_GC_PERCENT)>: 56.0
25: Maximum percentage of Gs and Cs in any primer (PRIMER_MAX_GC)>: 86.8
26: The maximum allowable local alignment score for self- or pairwise-complement
larity (PRIMER_SELF_ANY>: 8.00
B27: The maximum allowable 3’-anchored global alignment score for self- or pairwi
se—complementarity (PRIMER_SELF_END)>: 3.00
28: The maximum allowable length of a mononucleotide repeat in primer (PRIMER_MA
X_POLY_¥>: 5
29: The maximum number of primer pairs to return for each PCR product length int
erval (PRIMER_NUM_RETURN>: 3

Press enter if all of the settings are correct, or the number of the parameter i
f you whish to change the settings!?

4.3.3.1. Operating system (win/linux): win

4.3.3.2. Input folder: e.g. data

Must be the same as for pipel.pl. This folder dostéhe subfolder data3, with the input files of
pipe3.pl

4.3.3.3. Deletes intermediate files (YES=1/NO=0): default =

4.3.3.4. Minimum length of flanking region: default = 30

During the sequence selection step, sequencesadlatat least 30 bp of nanosatellite-free flanking
region on both sides of the target microsatellite selected

4.3.3.5. Minimum length of PCR product (in sequence setecttep): default = 100

During the sequence selection step, sequencesadlatat least 100 bp of nanosatellite-free regions
(including the target microsatellite) are selected

4.3.3.6. Maximum number of monobase repeats in flankingoregdefault = 4

Must be greater than 3 and cannot be greater bigaminimum number of repeat for target
microsatellites4.3.3.10). During the sequence selection step, maximum étitegns of a monobase
motif is allowed in the flanking region

4.3.3.7. Maximum number of di-hexabase repeats in flankegjon: default = 2;

Cannot be greater than the minimum number of refpeaarget microsatelliteg1(3.3.10). During the
sequence selection step, maximum 2 repetitionddfreexabase motifs are allowed in the flanking
region

The default parameters 413.3.6.and4.3.3.7.are very stringent. It reduces strongly the nundfer
target microsatellites, but the markers obtainésliray are more likely to produce a clear patteith w
one repeat motif length between consecutive alleyssetting4.3.3.6.and4.3.3.7 higher you can
easily obtain more markers, for the cost of haxangore complicated mutation pattern.

4.3.3.8. Select microsatellites for primer design if thetifnlength is at least: default = 2

The motif length of the target microsatellite mbstat least 2



4.3.3.9. Select microsatellites for primer design if thetifnlength is at most: default = 6

The motif length of the target microsatellite mhstat most 6; (This parameter cannot be set higher
than 6)

4.3.3.10. Select microsatellites for primer design if thember of repeats is at least: default = 5
Target microsatellite must have at least 5 repeats

4.3.3.11. Select interrupted and compound microsatellifssNO/1=YES)

If this option is selected, interrupted and compbumicrosatellites (max. 2 bp between two perfect
microsatellite) can also be picked as target matedites. For interrupted and compound
microsatellites the longest perfect microsatellé@peat number is set as length. Flanking regioas ar
checked for nanosatellites as for perfect targerasiatellites.

4.3.3.12. Minimum length of PCR product for primer desigor(Primer3): default = 90

4.3.3.13. Maximum length of PCR product for primer desigor (Primer3): default = 320

4.3.3.14. Interval of length of PCR product for primer desidor Primer3): default = 50

Steps 4.3.3.12-14: Primer3 is run several timeshHEiane the desired PCR product size is set to a
different interval to cover. As a default 90-14@01190, 190-240, 240-290, 290-320

4.3.3.15. Pathway to Primer3: e.g. c:\primer3-1.1.4\bin\

Path to Primer3 executables from the root; att@néivecutables are found in the ‘bin’ subfolder of a
folder that contains primer3

PRIMERS3 internal parameters (for detailed explanation see Primer3 documentation):

4.3.3.16 Number of consecutive Gs and Cs at the 3'of prifRRIMER_GC_CLAMP): default =0
4.3.3.17. Optimum length of a primer (PRIMER_OPT_SIZE): défa20

4.3.3.18. Minimum length of a primer (PRIMER_MIN_SIZE): deflt =18

4.3.3.19. Maximum length of a primer (PRIMER_MAX_SIZE): defa=27

4.3.3.20. Optimum melting temperature (Celsius) for a priflfRIMER_OPT_TM): default =60.0
4.3.3.21. Minimum melting temperature (Celsius) for a priffleRIMER_MIN_TM): default =57.0
4.3.3.22. Maximum melting temperature (Celsius) for a prirffefRIMER_MAX_TM): default =63.0
4.3.3.23. Maximum acceptable difference between the melmperatures of primers
(PRIMER_MAX_DIFF_TM): default =1000.0

4.3.3.24. Minimum percentage of Gs and Cs in any primerlfFEER_MIN_GC): default =20.0
4.3.3.25. Optimum GC percent of primers (PRIMER_OPT_GC_PERTE default =50.0

4.3.3.26. Maximum percentage of Gs and Cs in any primed(lER_MAX_GC): default =80.0
4.3.3.27. The maximum allowable local alignment score fdf-s& pairwise-complementarity
(PRIMER_SELF_ANY): default =8.00

4.3.3.28. The maximum allowable 3'-anchored global alignnmeadre for self- or pairwise-
complementarity (PRIMER_SELF _END): default =3.00

4.3.3.29. The maximum allowable length of a mononucleotigigeat in primer
(PRIMER_MAX_POLY_X): default =5

4.3.3.30. The maximum number of primer pairs to return factke PCR product length interval
(PRIMER_NUM_RETURN): default =3

5. RunningQDD

5.1. Linux and Windows command line

5.1.1.Put the input files of pipel.pl into your projeailfier. The name of project folder can
contain any alphanumerical character or underscéikfasta files with the ‘.fas’ extension are
analysed, so make sure that the project folderadosibnly the files you want to analyse.

Input files:

5.1.1.1. tag.fas (must have this name; fasta file withtadl sequences; optional).

5.1.1.2. adapter.fas (must have this name; fasta file withadapters/vectors that might be
present in the sequences; optional but stronglymesended).

5.1.1.3. fasta files from the sequencing project. Therehtige more than one file. The program
deals with them one after the other. The name eof fdsta files can have any alphanumerical
characters and underscore and must have ‘.fas’ntate 9. sample.fas). Everything in the
definition line after >’ and before the first sgads read as the sequence identifier. The identifie
can have any alphanumerical characters and undersReplace all other characters by *_".
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5.1.3.Change directory in a terminal to the folder thamtains the scripts (e.g. cd d:\QDD)

5.1.4.Type ‘perl pipel.pl’



C:\WINDOWS\system 32\cmd.exe - perl pipe.pl HEE

Microsoft Windows RP Lwersion 5.1.26881 Z|
(G Copyright 1?785-20W1 Microsoft Corp.

:\Documents and Settings“\Emese Meglécz>d:
D=s>cd QDD
D:QDD>perl pipel.pl

QDD versionl 13 Movember 28H?

mese Meglecz, Aix—Marseille University, Marseille,. France
emese . .meqgleczfuniv—provence . fr
Plesae,. wead the Documentation_QDD.pdf

: Qperating system Cwins/linux>: win
: Input folder: data
: Delete intermediate files (YES=1-/M0=8>: 1
: Sort sequences by tag (YES=1-NO=8)>: 1
: Remeove adapter (YES=1-MO=0>: 1
5: Minimum sequence length: 88
: Minimum number of monohase repetitions in HS search: 100600BE
: Minimum numbher of dibasze repetitions in MS search:
B: Minimum number of tribhase repetitions in M5 search: 4
Hinimum number of tetrabase repetitions in ME search: 4
HM: Minimum number of pentabase repetitions in M8 seawvch: 4
: Minimum number of hexabhase repetitions in MS search: 4
2: Pathway to BLAST: c:/BLASTZ_2_18/hin~

Press enter if all of the settings are correct,. or the numher of the parameter i
f you whish to change the settings?

fd|

5.1.5.Follow the instructions on the screen to set theupaters and start the program

5.1.6.Once pipel.pl is finished the input files for pigg2are found in ‘data2’ subfolder of
your input project folder.

5.1.7. If necessary pool some of the sample_tagX pipefllgd (e.g. if sequences of the same
species had more than 1 tag).

5.1.8.Make sure that ‘data2’ contains only files that yehish to analyze by pipe2.pl

5.1.9.Run pipe2.pl by typing ‘perl pipe2.pl’

5.1.10.Follow the instructions on the screen to set thampaters and start the program
5.1.11.0nce pipe2.pl is finished the input files for pig@3are found in ‘data3’ subfolder of
your input folder.

5.1.12.Run pipe3.pl by typing ‘perl pipe3.pl’

5.1.13.Follow the instructions on the screen to set theupaters and start the program

5.1.14.The output files are found in ‘sample_tagX pipe@bflder of your input folder

5.1.15.1f you would like to have more markers, rerun pig3vith less stringent conditions. Your
original tagX_pipe3 folder is automatically renamasl tagX pipe3 1 to avoid overwriting, but it
is wise to rename the folder with more explicit e@mbefore re-running the program.

6. Description of theoutfiles

Apart from the most important result filesafnple _tagX pipe3_abc_primers.tbbee 6.3. for definitions
of abc) QDD produces a great number of outfiles.afdefault value most of these are deleted at hideoé¢

the run, some of them are kept however, since ghirbe interesting for some users.

If the ‘delete intermediate files’ are set to O, rmdntermediate files are kept. These are probably of

interest to the authors of QDD for troubleshooting.

All of the files are either fasta files or simplext files that can be opened by excel. The separdto the

columns are either spaces (files produced by BLAGT)'.

At the end of the run, there are several files suttfolders in you project folder.

Your input files are still found directly in thegject folder (tag.fas, adapter.fas, and fasta fidh the reads
e.g. sample.fas)

The data2 and data3 subfolders contain the inpes for pipe2.pl and pipe3.pl respectively (prodiidxy

pipel.pl and pipe2.pl, respectively). There mighthore than one fasta files in each of them, adogrd the
number of input files and the number of tags us®tien running pipe2.pl or pipe3.pl all files in datar

data3 are analysed one after the other.

The (supplementary) outfiles of pipel.pl (all deg apart from the input files for pipe2.pl) amufhd in



sample subfolder (one subfolder per input readffitepipel.pl)

The (supplementary) outfiles of pipe2.pl (all ol¢ti apart from the input files for pipe3.pl) areual in
sample_TAGY_pipe2 subfolder (as many subfolderfiesin data2)

All outfiles of pipe3.pl are found in sample_TAGYipp3 subfolder (as many subfolders as files in3Jata

6.1. Apel.pl

6.1.1sample_TAGY.wov

fasta file with adapters/vector/tag cut; 1 file feach tag; 'TAGY' is the tags name that are cut
from the sequences; Sequence codes are completedAbif adapter is found at the beginning.
e.g.

>FVU26NRO6DF571_M D1_A

ACCATTGCTTTGACT GACAGATGAATTGACATTACATTTCAGACAAACAAAAAGCCCCACATTCCCTC
TAAACACCCCTATCTGICTCTGT CTCTCTGAAAACAGGCACATCCCACCTCAATAACAGATCAATCCC
GCCGACATTTGGACATTTATTCATTTTTCTCTCTCTCTCTCTCTTTCTCTGTCTCTGITTCCTCTTTC
CCACTCAAAGAATGAAAACGAAAT TAAACAT TGAGCAAAAAGAT AAAT GGCGCCAACACGACAGCTCA
AAACACTCTCTCTGTTTATTGCTGAATG

Here the original sequence code is FVU26NRO6DF5#e MID1 tag was removed from the
sequence, as well as an adapter (_A)

6.1.2sample_ TAGY.woa

Sequences that did not have adapter at the begjrihiN’ is added to the sequence code).

e.g.

>FVU26NRO6DF9P4_M D1_N
ATCTATCTATCTATCTATCTATCTATCCATTGCATTCTCATATCTTTGCTGTGTCATTCATTCATCTA
CCCATCCATTCAACATTTTTTTGGT CCATCCGT CAAT CCATCCAT CCATCCATCCATCCATCCATCCA
TGTATACTGTATCATACTTACATTTATCCATCCATGCATACTGCATTTCATTCATCATTCATCCATGC
ATCGCTGT

In this sequence the MID1 tag was identified anchoeed, but no adapter was detected at the
beginning of the sequence (_N)

6.1.2.sample_TAGY_length.tbl

text file with columns separated by ‘;’

Info on the number of bases cut from each sequence
Columnl Sequence code (e.BVU26NRO6DF571_M D1_A)
Column2 Original length of the sequence (withouwf) tge.g. 338 )
Column3 Number of bases cut from the beginninghefsequence (e.dL8)
Column4 Number of bases cut from the end of theisege (e.g.20 )
Column5 Length of the sequence after cutting adapetor (e.g.300 )

FVU26NRO6DF571_M D1_A,; 338; 18; 20; 300;
FVU26NRO6DF6CK_M D1_A; 240; 24; 16; 200;
FVU26NRO6DF6HF_M D1_A; 155; 24; 0; 131,

6.1.2.sample_TAGY_80bp.seq

text file with column separated by ‘;’; info on M8otif and position
Columnl: Sequence code
Column2: number of microsatellites in the sequence
Column3: length of the sequence
Column4: motif of the first microsatellite

Columnb5: first position of the microsatellite
Column6: last position of the microsatellite
Column7: number of repeats of the
microsatellite

Colomns4-7 are repeated for all microsatellites

e.g.
FVU26NRO6DF571 M D1_A,; 2; 300; TC; 164; 179; 8; CT; 278; 285; 4;

2 microsatellites were found, both with TC motiédrions of the first microsatellites are 164-
179 (inclusive) and 278-285 for the second. Thelmenmof repeats are 8 and 4, respectively.



6.1.2.sample_pipel.fas
1 file for each sample_TAGY.wov; Only sequenceg tieve microsatellites, and are longer than
the user defined limit.

6.2. Ape2.pl

6.2.1.sample_pipel_mask_redundant.tbl
Columnl: Codes of redundant sequences /g26NRO6DODXH M D1_A)
Column2: Code of the longest sequence that covemgpletely the sequence in the first
column with 100% identity (e.d:VU26NRO6DR449 M D1_A)
e.g.
FVU26NRO6DODXH M D1_A; FVU26NRO6DR449_M D1_A

6.2.2.sample_pipel_mask_nr.fas
Fasta file with all non-redundant sequences indgdiriginal and concatenated sequences.
6.2.3.sample_pipel_concat_info.txt
Columnl: code of the concatenated sequence
Column2-3: code of the two sequences merged inéo on
e.g.
C(?ncat 1; FVU26NRO6DLPVR_M D2_A; FVU26NRO6DODLB_ M D2_A
The sequences FVU26NRO6DLPVR_MID2_A and FVU26NROGDRB MID2_A have
been merged into concatl
6.2.4.sample_pipel_mask_nr_all_info.txt
info on each non-redundant sequence, fields araragga by ‘;’, codes within fields are
separated by *,*
Columnl: sequence code
Column2: sequences that were redundant to firsiessze (100% identity) on the
whole overlapping region
Column3: sequences where flanking region is idahtlzut MS is different
Column4: sequences with flanking region divergeisdess than predefined limit (0.05 as
default)
Columnb5: sequences similar to the first but flagkiegion divergence is more than
predefined limit
Column6: sequences producing more than one hit tvéghquery sequence (multihit)
Column7: Category (1) no BLAST hit to any other seqce (2) BLAST hit to a 100%
identical sequence (3) BLAST hit to another seqeenith identical flanking region, but
difference in microsatellite (4) BLAST hit to anethsequence with flanking region
similarity over 95% (5) BLAST hit to another seqeerwith flanking region similarity less
then 95%. Sequence with multihits are not takeo awcount.
e.g.
ﬂiUZg\NgOBDFSVH_M D2_A; ;;; FVU26NRO6DONOQ M D2_A; FVU26NRO6DLYI G_ M
The sequencEVU26NRO6DF8VH_M D2_A had significant blast hit to
FVU26NRO6DOWOQ_M D2_A but their similarity over the whole flanking regiaras less
then 95% FVU26NRO6DONOQ_M D2_A produced more than one blast hits to
FVU26NRO6DLYI G_ M D2_A.
6.2.5.sample_pipel_mask_nr_unique.fas
sequences that did not have BLAST hit or only t0%(dentical sequences that had been
removed previously.
6.2.6.sample_pipel_mask_nr_groups.fas
groups of sequences (contigs) used to make conseesuences
e.g.
16;FVU26NRO6DNGX9_MID2_A,FVU26NRO6DGB11_MID2_A FVBAR06DISBDX_MID2_A,
Concl6 is made based on the alignment of these Haguences.
6.2.7.sample_pipel_mask_multihit_final.tbl
BLAST hits if there was more than one hit betweagiven sequence pair (probably minisatellites)

e.g.

FVU26NRO6DLYI G M D2_A FVU26NRO6DIAKA M D2_A  96.12 103 4 0
106 208 77 179  4e-045 172

FVU26NRO6DLYI G M D2_A FVU26NRO6DIAKA_ M D2_A  91.54 130 8 1
66 195 44 170  3e-043 167

The regions 106-208 and 66-195FU26NRO6DLYI G_M D2_A gave hit to the regions of 77-179



and 44 -170 of theVU26NRO6DIJAKA_M D2_A.
6.2.8.sample_pipe2.fas
All original unique sequences plus consensus semsethat did not have blast hit.

6.3. Ape3.pl

If ‘Select interrupted and compound microsatellitgstion is switched on, for each output file tyihere are
two files: One with only perfect target microsatel and one with only interrupted and compoundetr
microsatellites.

‘compound’ in the filename refers to the files witbmpound and interrupted target microsatellites.

6.3.1.sample_pipe2_seletic.fas andsample_pipe2_compound_sebdnt.fas where,
a. The minimum length of the flanking region
b. The minimum length of the PCR product
¢. The minimum number of repetitions for the tangétrosatellites
Fasta file with target microsatellites and suffitlg long nanosatellite free flanking region. All
micro- and nanosatellites are printed in lowercasel, their positions and motif are written in the
definition line of the sequence.
‘Pool’ as a motif means that at least two perfeartaror microsatellites were pooled, because they
were separated by two bp at most. In the definiliog, all target microsatellite motifs are printed
in lower case, and all nanosatellites are printedppercase letters. In this way, if you colour all
lowercase letters, all nano- and microsatellitesemsily spotted in the sequence, and all target
microsatellite motifs are highlighted in the defion line.
e.g.
>FVU26NRO6DF571_MID1_A POOL;81;96;270!1:160;185;8;A;241;245;5;CT;278;285;4;
ACCATTGCTTTGACTGACAGATGAATTGACATTACATTTCAGACAAACAAAAAGCCCCA
CATTCGCTCTAAACACCCCTActgticictgtctctT GAAAACAGGCACATCCCACCTCAATAAC
AGATCAATCCCGCCGACATTTGGACATTTATTCAttticicicicictctetetttctTtGTCTCTGTTTCC
TCTTTCCCACTCAAAGAATGAAAACGAAATTAAACATTGAGC aaaaGATAAATGGCGCC
AACACGACAGCTCAAAACACICICicGTTTATTGCTGAATG
The first and last positions of the target micrellaes are 160-185. It is a compound microsatellit
where the longest perfect microsatellite stretatoimposed of 8 repeats.
6.3.2.sample_pipe2_ seledic_primer3.txt and sample_pipe2_compound_salectprimer3.txt
Input file for Primer3. Target regions and excludedions are given for each sequence. For detailed
explanations see primer3 manual.
6.3.3.sample_pipe2_ seletdic _tagret_ms_stat.tbl and
sample_pipe2_compound_sebdot tagret_ms_stat.tbl
Text file with columns separated by ;'
Columnl: sequence code followed by a number tangjstsh different target microsatellites
of thesame sequence (e.g. the first target microsaellio of
FVU26NRO6DF571_M D1_A)
Column2: first position of the target microsatell{ie.g. 160)
Column3: length of the target microsatellite in dasirs (e.g. 26)
Column4: length of the target microsatellite ineapnumbers. For interrupted and
compoundnmicrosatellites the highest number of repeatsvsmgiamong the perfect di-
hexabase motif microsatellites that make up thepmmd/interrupted microsatellite. (e.g.
8)
Column5: repeat motif for perfect microsatellitegldahe whole
microsatellite for compound/interrupted microsatel(e.qg.
TTTTTCTCTCTCTCTCTCTCTTTCTC)
Columné6: transformed repeat motif (only for perfagtrosatellites; AC is for AC, CA,
TG, GT; AC is the first in alphabetical order amaigmotifs of the same group).

e.g.
FVU26NRO6DF571 M D1_A 0; 160; 26; 8; TTTTTCTCTCTCTCTCTCTCTTTCTC,

6.3.4. sample_pipe3_ abc_primers.tbl (THIS IS THE MDST IMPORTANT
OUTFILE ) and sample_pipe2_compound_abc_primers.thl



[} sample_MIDZ_pipe3_select301005_select301005_primer3_output.tbl - Microsoft Excel _

A B c D E F G H ] J K L =
1 |SEQ_CODE  MIN_PCR_PCR_PRODUIPRIMER_PAIR_PRIMER_LEFT PRIMER_RIGHT PRIMER_LEFT_SEQUENCE PRIMER_RIGHT_SEQUENCE PRIMER_L PRIMER_L PRIMER_R PRIMER_R an

2 |FVU26NROGDFE 50 90 1.4148 1.032614 0.382228 TTATCTGCCTTTCTGAGCCAA AGGCAGAAGGAAAGCAGGTT 130 21 269 20 59.
3 |FVU26NRO6DFE 50 91 1.4148 1.032614 0.382228 TTATCTGCCTTTCTGAGCCAA AAGGCAGAAGGAAAGCAGGT 130 21 270 20 39.¢
4 |FVU26NROGDFE 130 190 9.7016 1.032614 8.668968 TTATCTGCCTTTCTGAGCCAA GCATGCAAGATATAGGAAACTAATAA 130 21 369 26 39.
5 |FVU26NRO6DFE 130 190 9.5798 1.032614 8.547209 TTATCTGCCTTTCTGAGCCAA GCATGCAAGATATAGGAAACTAATAAA 130 21 369 27 59.
6 |FVU26NROGDFE 130 191 9.8744 1.032614 8.841749 TTATCTGCCTTTCTGAGCCAA AGCATGCAAGATATAGGAAACTAATAA 130 21 370 27 59.
7 |FVU26NRO6DFE 50 92 1.3711 0.565606 0.805475 ATCTGCCTTTCTGAGCCAAC AAGAAGGCAGAAGGAAAGCA 182 20 273 20 39.
8 |FVU26NROGDFE 140 144 1.1847 0.565606 0.619050 ATCTGCCTTTCTGAGCCAAC GGGAAAGGGAATGTTGAGTG 182 20 325 20 39.
9 |FVU26NROGDFE 140 147 0.9956 0.565606 0.429973 ATCTGCCTTTCTGAGCCAAC TGAGGGAAAGGGAATGTTGA 182 20 328 20 39.
10 |FVU26NROGDFE 140 147 1.0828 0.180233 0.902542 GCCTTTCTGAGCCAACAATC TTTCTGAGGGAAAGGGAATG 136 20 332 20 39.4
11 FVU26NR0OEDG: 140 144 47297 3.330227 1.399449 CAGATCCTAATCACACTCTGGG CTGCCCTATATCTCCACAACG 21 22 164 21 38.0
12 FVU26NR0OEDG: 140 140 4.6100 3.210543 1.399449 TCCTAATCACACTCTGGGAGAA CTGCCCTATATCTCCACAACG 25 22 164 21 58.
13 FVU26NR0OEDG: 140 140 4.6402 3.240778 1.399449 TCCTAATCACACTCTGGGAGAAG CTGCCCTATATCTCCACAACG 25 23 164 21 59.
14 FVU26NROEDGE 50 97 3.4518 2.050443 1.401339 TGGCATATGAATAAGGATGCTG TGCCCTATATCTCCACAACG 67 22 163 20 39.¢
15 FVU26NR0OEDG: 50 97 3.5253 2.050443 1.475013 TGGCATATGAATAAGGATGCTG TGCCCTATATCTCCACAACGA 67 22 163 21 359.¢
16 FVU26NR0OEDG: 50 98 3.4439 2.050443 1.399449 TGGCATATGAATAAGGATGCTG CTGCCCTATATCTCCACAACG 67 22 164 21 359.¢
17 FVU26NR0OEDG: 50 135 1.0675 1.000094 0.067436 GCCTGCTCAGTTGGTCGTA GGTGCTGGGGACTATTTTCA 112 19 246 20 60.1
18 FVU26NR0OEDGE 50 136 1.0675 1.000094 0.067436 GCCTGCTCAGTTGGTCGTA TGGTGCTGGGGACTATTTTC 112 19 247 20 60.1
19 FVU26NROEDGE 50 134 11444 1.076949 0.067436 CCTGCTCAGTTGGTCGTAAA GGTGCTGGGGACTATTTTCA 113 20 246 20 38.¢
20 FVU26NROEDGE 230 290 11.7978 5.504380 6.293376 GAGTTAAGCATACTCAATTTCACCC TTCGTTACTATACATCTCTGCCTG 18 25 307 24 59.¢
21 FVU26NR0OEDGE 230 290 11.8292 5.504380 6.324793 GAGTTAAGCATACTCAATTTCACCC TTCGTTACTATACATCTCTGCCTGTT 18 25 307 26 39
22 FVU26NR0OEDGE 230 291 11.8776 5.504380 6.373226 GAGTTAAGCATACTCAATTTCACCC CTTCGTTACTATACATCTCTGCCTG 18 25 308 25 39.
23 FVU26NR0OEDGE 130 219 0.1349 0.067436 0.067436 TACTCAATTTCACCCTGGGC GGTGCTGGGGACTATTTTCA 28 20 246 20 39.¢
24 FVU26NROEDGE 130 220 0.1349 0.067436 0.067436 TACTCAATTTCACCCTGGGC TGGTGCTGGGGACTATTTTC 28 20 247 20 39.¢
25 FVU26NR0OEDGE 130 221 0.6383 0.067436 0.570821 TACTCAATTTCACCCTGGGC TTGGTGCTGGGGACTATTTT 28 20 248 20 39.¢
26 FVU26NR0OEDGE 240 241 1.3033 0.067436 1.235873 TACTCAATTTCACCCTGGGC TAGGTGTGCAAGTGAAGGGC 28 20 268 20 39.¢
27 |FVU26NR0OEDGE 240 266 1.0973 0.067436 1.029845 TACTCAATTTCACCCTGGGC TCTCTGCCTGTTACGCAGATT 28 20 293 21 359.¢
28 FVU26NR0OEDGE 240 269 0.53971 0.067436 0.529649 TACTCAATTTCACCCTGGGC ACATCTCTGCCTGTTACGCA 28 20 296 20 39.¢
29 FVU26NROEDGE 140 183 0.2477 0.180233 0.067436 GCAATTTCCTCAACAGCCTC GGTGCTGGGGACTATTTTCA 64 20 246 20 39.4
30 FVU26NROEDGE 140 134 0.2477 0.180233 0.067436 GCAATTTCCTCAACAGCCTC TGGTGCTGGGGACTATTTTC 64 20 247 20 39.4
31 FVU26NR0OEDGE 140 178 0.6986 0.631211 0.067436 TTCCTCAACAGCCTCATTCA GGTGCTGGGGACTATTTTCA 69 20 246 20 59.
32 FVU26NR0OEDGY 140 140 4.9071 1.965014 2.942037 TTGAGTGTCTGTCTGTCTGCC AAGGAAGAAGGTCTCACGTAGC 87 21 226 22 39.1
33 FVU26NR0OGDGY 140 141 5.2643 1.965014 3.299256 TTGAGTGTCTGTCTGTCTGCC AMAGGAAGAAGGTCTCACGTAGC 87 21 227 23 39.1
34 FVU26NROEDGY 140 140 5.0380 2.095988 2.942037 TTGAGTGTCTGTCTGTCTGCCT AAGGAAGAAGGTCTCACGTAGC 87 22 226 22 60.1
35 FVU26NR0OEDGY 50 124 1.2430 0.613599 0.635440 TCTGTCTGTCTGCCTGTCCA GGTCTCACGTAGCGTTTGTG 94 20 217 20 60.1
36 |FVU26NROEDGY 1190.8978 0.262328 0.635440 CTGTCTGCCTGTCCATGTGT GGTCTCACGTAGCGTTTGTG EE] 20 217 20 SS.El
4 4 » »| sample_MID2_pipe3_select301005_ < %] [0 m 0

#/Démarrer J e~ @ ”J ] readmeiDD_2003_09_2... | 13 QoD

| J&, Ci|Perlibin|perl exe

Text file with columns separated by *;’
Columnl: sequence code followed by a number tangdjsish different target microsatellites
of thesame sequence
Column2: The minimum length of the PCR productfeePrimer3
Column3-24 see documentation of Primer3
Column25-29: same as column 2-6 of sample_pipe2ct#ic_tagret_ms_stat.tbl

Column30: ‘best’ if the primer pair has the lowpshalty for a given marker, otherwise

empty.The number of lines marked as best gives the numierarkers for which Primer3
designed at least 1 primer pair. When openingfileisn excel, do not forget to replace ‘.’
by ‘," if your excel uses ‘,’ to separate integénem decimal values. All sequence codes

that starts with ‘cons’ are consensus sequeregsif ‘cons12_ A 3’, consl2 is an
identifier, A means that all sequences in the gphtid a vector removed from the
beginning, and there were 3 sequences in the cabtigcatenated sequences (with 100%

identity in the overlapping region) have an ideatibeginning by ‘concat’. All other

identifiers refer to original sequences.

| [ Microsoft Excel - sam...

6.3.5. ‘html’ and ‘html_compound’ subfolders of sanple_TagX_pipe3 contain
index.html, which is the html equivalent of samplepipe3 abc_primers.tbl or
sample_pipe2_compound_abc_primers.tbl. It containan additional column at the
beginning with the sequence codes in hyperlink. Bglicking on these hyperlink the
fasta file of a given sequence can be opened by théitor of your choice.

7. Troubleshooting

7.1. Pipeline 1 starts but the window closes imiaiedy

| B« d 1215

- Check that adapter.fas and tag.fas are locatdweimput folder (if options of adapter removal and
tag sorting are switched on)

- Do not run the perl script by clicking on the filame in explorer, but use the clean way of opeaing
terminal (5.1.2).

7.2. Pipeline 2 produces empty consensus alignments

- Make sure Clustal 2 is installed in the folder st at installation using the msi program.
7.3. Read access to some files is refused

- Make sure you run only one perl script at a time
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