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Welcome to QIGOSPECIFICITYSYSTEM.

OLIGOSPECIFICITYSYSTEM program is a free package for the R statisticalgmm (R
development Core Team, 2009) with a user-friendgphgical interface (GUI). It is intended
to help scientists to analyse or to design optisydtems of oligonucleotides used in
technologie based on PCR and nucleic acids hyhtidis (PCR, real-time PCR, micro-arrays
etc.). QUGOSPECIFICITYSYSTEM is able to calculate global theoretical matchifitciency
whatever the complexity of oligonucleotide systemumber of oligonucleotides,
oligonucleotide with degenerate sites and mismatcburrence. Even if it has been
specifically  written for ARB  program output (Ludwig e¢ al. 2004),
OLIGOSPECIFICITYSYSTEM allows any ASCII files (text files readable by cmon editors) to
be imported thanks to the possibility of specifyitigg symbol used as separator between
sequences in the ASCII file.

For advanced use, all procedures can be executertfre R prompt.

My colleagues and | will be happy to help you iiyencounter any problems

(laurent.cauquil@gmail.com
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1- Introduction to OligoSpecificitySystem

1-1 Installation
The QLIGOSPECIFICITYSYSTEM program and R work on a wide variety of UNIX, Wavads

and MacOS platforms. Before installing.IGOSPECIFICITYSYSTEM Yyou first need to install
R (R development Core Team, 2009). Sources, bmael documentation for R can be
obtained via CRAN, the “Comprehensive R Archive W k”
(http://cran.rproject.org/mirrors.html). To instalhe QIGOSPECIFICITYSYSTEM program,
write at the R prompt:

> install.packages("OligoSpecificitySystem"”,depamties=T)

Select the CRAN mirror and theL@OSPECIFICITYSYSTEM package. Then the package and
its dependencies will be downloaded and installed.

1-2 Running
Once you start R, you don’'t need anymore to realhnghe QIGOSPECIFICITYSYSTEM

program but you need to load it by writing at tmempt:
> library(OligoSpecificitySystem)

Once loaded, to run IGGOSPECIFICITYSYSTEM you can write at the prompt one of the
following line command:

> OligoSpecificitySystem()

or

> oligospecificitysystem()

or

> Oligospecificitysystem()

or

> 0SS()

or

> 0ss()

or

> 0ss()



1-3 Presentation of the main window
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HELP
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CligoMucleotide database 1: Load |Reset |Export |Hot loaded Example database 1
CligoMuclectide database 2: Load |Reset | Export |Hot loaded Example database 2
CligoMucleotide database 3:  Load |Reset |Export Mot loaded. Loading of this data base is optionnal Example database 3

Add more oligonudlectide databases |Reset INot, loaded. Optionnal
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Figure 1. The main window of the program

The main window of O©GOSPECIFICITYSYSTEM is divided in 4 sections (figure 1):

* TheHELP button permits to access to the user guide manual.

 The DATA MANAGEMENT section permits to load, reset and export oligtenice
databases. This section also permits to specifséigeience separator and optionnaly
the number of sequences in the targeted database.

* TheDEGENERATE OLIGONUCLEOTIDE WITH MISMATCHESsection permits to compute
the efficiency of the degenerate oligonucelotidd sgstem, to evaluate the
improvement of each degeneracy and to concatenatedatabase of degeneracy into
a single database.

* The OLIGONUCLEOTIDES SYSTEMSection permits to compute the efficiency of a
oligonucleotide set like PCR-based or hybridizattased technologies.



2- Data management
The first step consists in importing oligonucleetidatabases using theAD buttons. They

open a window where you can select the file comgia database. If you have more than 3
databases, you can use #BD MORE OLIGONUCLEOTIDE DATABASESbutton to select a
folder containing more databases in separated A€3l Once loaded, the text bar indicates
the path of the file loaded and the file name.

You can also easely testLIBOSPECIFICITYSYSTEM program by opening examples of
oligonucleotide database using #AMPLE DATABASE buttons. These will load databases in
the program and open them in a text editor to s&etb encode databases in ASCII files.

Two others functions in the data management seetiertheRESET and theEXPORT buttons.
They allow respectively to reset and to export lbiasas in ASCIIl. Notice that thedAD
buttons will automatically reset the current datsbbefore loading a new one.

The second step consists in specifying the spaeparator of the oligonucleotide databases.
The easier way to determine the species sepamtir open one database in a text editor
before (figure 2). In OGOSPECIFICITYSYSTEM program, the species separator is “*” by
default because it is the species separator of pRBram (Ludwig et al, 2004) output. The
optional third step consists to specify the numifesequences in the targeted database. By
default, all results are expressed in term of nunatbsequences. If the number of sequences
in the targeted database is specify, all resudseapressed in term of percentage of sequence
compared to the number of sequences in the targetattase.



& db2 - Bloc-notes

=/e/es

Fichier Edition Format Affichage  ?

3 1BraSp249 Bradyrhizobium sp. Ls82

AGCACGCCA-= === GCCUUGUAC
* 2Unc01san uncultured bacterium
AGCAUGUCG =-GCCUUGUAC

* 3UncHa789 uncultured Hasmophilus sp.

0 00041540 13680 ]
0 00041540 12680

0 00041540 136580

AGAALUGUCSG =-GCCUUGUAC
* AlUnc01oeh uncultured bacterium 0 00041540 13680
AGAALIGCCA =-GCCUUGUAC
* UncC9617 uncultured crenarchaeote 2 026541540 13680
AUCAACGCG-m==z=zzzz===C====C-UCCUUGCAC
* UncC8019 uncultured crenarchaeote 2 02841540 13680
ALCAUCGCG-============C====C-UCCLLGCAC v
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DATA MAMAGEMENT
CligoMucleotide database 1@ Load |Reset |Export [Hot loaded Example database 1
CligoMuclectide database 2! Load |Reset |Expaort [Hot loaded Example database 2
CligoMucleotide database 31 Load |Reset |Export [Hot loaded. Loading of this data base is optionnal Example database 3
d more oligonuclectide databases Reset JIg i

Y

HELP

Sequence separator in oligonuclectide databases |*

Mumber of seqUENCEs M

DEGENERATE OLIGONUCLEOTIDE WITH MISMATCHES

Global efficiency

Improvement of degeneracies |

Allinformation on oligonuclectide databases |

Concatenate databases of degenerate oligonuclectide |
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B targeted database |optional

' #* iz the default of ARE ASCII output

OLIGONUCLEOTIDES SYSTEM
based on PCR or hybridization technologies

Global eFficiency

All information on oligonuclectide databases

Figure 2. Specify the species separator in the oligonucleotide databases



3- Degenerate oligonucleotide with mismatches
The DEGENERATE OLIGONUCLEOTIDE WITH MISMATCHES section of

OLIGOSPECIFICITYSYSTEM program allows to:

 compute the global efficiency of the studied oligoeotide with or without
mismatches with 2 databases (Figure 3A), 3 databésgure 3B) or more (not
shown) using thesLOBAL EFFICIENCY button.

» evaluate improvements of degeneracies with 2 daésb@rigure 3C) or 3 databases
(Figure 3D) using theMPROVEMENT OF DEGENERACIESutton. This function is not
available for more than 3 databases.

* show all information on databases of the studiedoolicleotide with 2 databases
(Figure 3E) or 3 databases (Figure 3F) using #e INFORMATION ON
OLIGONUCLEOTIDE DATABASESbutton. This function is not available for moreuh3

databases.



74 Degenrate oligonucleotide with mismatches
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Oligonucleotide 2
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Figure 3. Resulted windows of GLOBAL EFFICIENCY (A, B), IMPROVEMENT OF DEGENERACIES (C, D) and

ALL INFORMATION ON OLIGONUCLEOTIDE DATABASES (E, F) procedures in

OLIGONUCLEOTIDE WITH MISMATCHES section

the DEGENERATE




The function CONCATENATE DATABASES OF DEGENERATE OLIGONUCLEOTIDEOf the
DEGENERATE OLIGONUCLEOTIDE WITH MISMATCHES section (Figure 4) permits to
concatenate all databases of a degenerate oligmiide in a single database. The created
single degenerate oligonucleotide database caith®s exported or loaded directely in one of

the 3 oligonucleotide databases of the program.

-~

74 ManagementOligonucleotide database g@

Choose on which oligonucleotide database wou wank to replace with concatenate degenerate primer

-

Figure 4. Window of the CONCATENATE DATABASES OF DEGENERATE OLIGONUCLEOTIDE procedure in the
DEGENERATE OLIGONUCLEOTIDE WITH MISMATCHES section
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4- Oligonucleotides system
TheOLIGONUCLEOTIDES SYSTEMsection of QIGOSPECIFICITYSYSTEM program allows to:

compute the global efficiency of the oligonucleetslystem with 2 databases (fFigure

5A), 3 databases (Figure 5B) or more databases qnoitvn) using thesLOBAL

EFFICIENCY button.

calcule all the information on databases of thgamucleotide set with 2 databases

(Figure 5C) or 3 databases (Figure 5D) using tie INFORMATION ON

OLIGONUCLEOTIDE DATABASESbutton. This function is not available for morearh3

databases.

74 Oligonucleotides system

[B][=1%]

Oligonucle otide 1

Oligonucleotide 2
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Oligonucleotide 3
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Figure 5. Resulted windows of GLOBAL EFFICIENCY (A, B) and ALL INFORMATION ON OLIGONUCLEOTIDE
DATABASES (C, D) proceduresin the OLIGONUCLEOTIDES SYSTEM Section
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5- Advanced mode: involved objects, involved procedures
and principles of calculation

5-1 Objects invoked
Here is a list of the 9 objects used to run a ptojeth OLIGOSPECIFICITYSYSTEM program:

« ONDB1lname: this object is the file directory whetee ACSI file of your f
oligonucleotide database loaded is located.

« ONDB2name: this object is the file directory whete ACSI file of your &
oligonucleotide database loaded is located.

« ONDB3name: this object is the file directory whetee ACSI file of your &%
oligonucleotide database loaded is located.

* ONDB4name: this object is the file directory whéme loaded folder containing ACSI
files of your 4" oligonucleotide database is located.

« txtl: this object contains thé'bligonucleotide database.

«  txt2: this object contains thé“vligonucleotide database.

« txt3: this object contains thé’®ligonucleotide database.

« txt4: this object contains thd"#ligonucleotide database.

» Separator: this object contains the species sepadrabligonucleotide databases, e.g.
“*” for ASCII files generated with ARB program.
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5-2 Internal procedures
The function used to load the main GUI interfacéhef Q.IGOSPECIFICITYSYSTEM program

is OSS(). The functions Oss(), oss(), OligoSpeityfBystem(), oligospecificitysystem() or
Oligospecificitysystem() are shortcuts to the OS8fction (Figure 6). These functions load
the general GUI interface that links to the othecpdures.

L oading the main window Help

0OSS() Oss() oss() OligoSpecificitySystem() oppdf()
oligospecificitysystem() Oligospecificitysystem()

Data M anagment

Open databases
dbbl1() Export databases

dbb2()
dbb3() m exportglobal()

security()
dbb4()U
optxt()

Calculation

calc2() for system with 2 data bases

calc3() for system with 3 data bases

calculation for more than 3 data bases are incliéahctions
degencal4() and pcrcal4()

Degenerated oligonucleotide Oligonucelotides system
with mismatches

degencal2() pcrcal2()

degencal3() pcrcal3()

degencal4() pcrcal4()

impr2d() glob2d()

impr3d() glob3d()

concatenate()

glob2d()

glob3d()

Figure 6. Diagram of functionsinvoked in OLIGOSPECIFICITYSYSTEM program

13



Here is a complete list of the functions used @& @hiIGOSPECIFICITYSYSTEM program:

calc2() and calc3() are internal function useddtbect information in systems with 2
or 3 databases. calc2() function is used by thectioms degencal2(), glob2d(),
impr2d() and pcrcal2() whereas calc3() functiomsed by the functions degencal3(),
glob3d(), impr3d() and pcrcal3().

concatenate() is the function used by tiIm&l\CATENATE DATABASES OF DEGENERATE
OLIGONUCLEOTIDE procedure of theDEGENERATE OLIGONUCLEOTIDE WITH
MISMATCHES section.

dbb1(), dbb2(), dbb3() and dbb4() are functionsluse OAD procedures of theATA
MANAGEMENT section of the %, 2%, 39 and the following databases respectively.
degencal2(), degencal3() and degencal4() are mxtrespectively used by the
GLOBAL EFFICIENCY procedure of theDEGENERATE OLIGONUCLEOTIDE WITH
MISMATCHES section for 2, 3 and more than 3 databases.

exportglobal() function is used by tlE&XPORT procedure of th&@ATA MANAGEMENT
section.

glob2d() and glob3d() functions are used by theL INFORMATION ON
OLIGONUCLEOTIDE DATABASESprocedure irDEGENERATE OLIGONUCLEOTIDE WITH
MISMATCHES and OLIGONUCLEOTIDES SYSTEMsections for 2 and 3 databases,
respectively.

impr2d() and impr3d() are the functions respectiveted by theMPROVEMENT OF
DEGENERACIES procedure of the DEGENERATE OLIGONUCLEOTIDE WITH
MISMATCHES section for 2 and 3 databases.

OnOk() is the function used to load th&PECIES SEPARATOROf the DATA
MANAGEMENT section.

oppdf() is used for opening the PDF document oHther button.

optxt() is used by th&EXAMPLE DATABASE procedure of thédATA MANAGEMENT
section.

pcrcal2(), pcrcal3() and pcrcald() are functionspectively used by theLOBAL
EFFICIENCY procedure of th®LIGONUCLEOTIDES SYSTEMsection for 2, 3 and more
than 3 databases.

security() is an internal error procedure whichifyethat databases are loaded. This

function is used in OSS function.
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5-3 Principles of calculation

5-3-1 Preliminarily calculations
All executive functions of the KDGOSPECIFICITYSYSTEM program first compute for the i

loaded oligonucleotide databases a system of i%igdations with i2-i+1 xvariables. Each

variable x corresponds to the sequences sef afigonucleotide database (Figure 7). The |x

coresponds to the cardinale of theet, e.g. the number of elements (sequencesgof Het.

A B
4 ) 4
E E
DBl DBZ
DB,
- J -

DB,

V%

DB,
g,

Figure 7. Diagram of the oligonucleotide systemswith 2 (A) and (3) databases.

Here are examples of some equation systems Wi(lﬁi and 3 (Sz) oligonucleotide

databases (Figure 7).

(s)

x| +[x;| =[DBy|
%, | + x| =|DB,|
x| +[x,| +|%;| =|DB, O DB,

15



[ x| +]x,[ + %] +[x;| =|DB,|
Xa| +[Xa| +[xe| +|%;[ =[DB,|
Xq| +|Xs| +[%6| +[X;| =| DB;|
(Sz) < X,| +]X,| +[X,] +[xs| +[%s| +|X;| =|DB, O DB,
X, +[%s| + |X,| +[%s| +[s| +|%;| =|DB, O DB,

X, + |Xs| +[X| +[Xs| +[xs| +[x;| =|DB, T DB|

U [y # [ %] +[%s] + [Xa| + [Xs| +]Xs| +]%,| =|DB, O DB, O DB,|

The preliminarily calculations consist in solvi|(§>1) or (Sz) and thus determining| with

ifromlto3 in(Sl) orwithifrom1lto7 in(%).

5-3-2 Calculation for degenerate oligonuleotide
The calculation oGLOBAL EFFICIENCY procedure irDEGENERATE OLIGONUCLEOTIDE WITH

3
MISMATCHES section consisted in determiniﬂ@Bl [ DBZ‘ equivalent '[QZ‘Xi‘ in (Sl)
i=1

7
and determinindDBl H D|32 H DBQ,‘ equivalent tOZ‘Xi‘ in (Sz)
i=1

The calculation of IMPROVEMENT OF DEGENERACIES procedure in DEGENERATE

OLIGONUCLEOTIDE ~ WITH MISMATCHES  section consists in determining

IDB, - DB, n DB,| and|DB, ~ DB, n DB,| in (S,).
It consists in determinin&;DBl —DB, n DB, -DB, n DB, + DB, n DB, n DB;|,
DB, - DB, n DB, - DB, n DB, + DB, n DB, n DB;| and

DB, - DB, n DB, - DB, n DB, + DB, n DB, n DB,/ in (S,).
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5-3-3 Calculation for oligonucleotides system
The calculation ofGLOBAL EFFICIENCY procedure inOLIGONUCLEOTIDES SYSTEMsection

consists in  determining ‘DBlﬂ DBZ‘ equivalent to ‘Xg‘ in (Si) and

‘DBl n DB, n DBg‘ equivalent t$X7‘ in (Sz)
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