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1 Installing the SOL database and its interface

1.1Required elements

In order to work properly the SOL interface reqsitbese programs (followed by the version we
used between brackets and by the URL where youlcanload them):

* Apache (2) http://www.apache.org/dyn/closer.cqgi

« MySQL (4.1.2) http://dev.mysqgl.com/downloads/

e Perl (5.10) http://www.perl.com/download.csp

* Blast (2.2.14) http://www.ncbi.nlm.nih.gov/BLA&Iownload.shtml
* Melting (4.2) http://directory.fsf.org/GNU/melgphtml

 MFold (3.2) http://www.bioinfo.rpi.edu/~zukerm/eort/

We will not explain the installation of Apache, M98 and Perl programs because they are often
already installed on most UNIX systems. HoweverBlest, Melting and MFold programs deserve
some explanations.

The Blast program set is used to format fasta sespieo that they can be used as an input to the
SOL oligonucleotide design algorithm. Get the sewrode of the Blast program corresponding to
your system architecture on the NCBI website. Dgo@ss (untar) the blast-compressed file. For
example with the 2.2.14 version of Blast for 3z hiinux systems:

# tar -xzvf blast-2.2.14-ia32-linux.tar.gz

You can decompress the archive wherever you waati Need to add the path to the Blast
application to your PATH variable. The executaldet® of the Blast suite are located in the "bin/"
sub-directory.

# Is blast-2.2.14/bin

The Perl CGI scripts used with the SOL interfacedchthe "formatdb” executable to format the
Refseq sequences properly.

The Melting and MFold programs are used to perftrermodynamic computations for the SOL
algorithm. Like for Blast you will just have to dmopress the archives wherever you want but if
you experience some problems you may have to reit®ntipe sources instead of using the
precompiled binaries, to do that just follow thetmctions gave in the archives (some compilation
errors for version 2.2.13 of MFold can be solvedulsing an older version of gcc).Like the Blast
program, you have to add the path to the Meltind Bi+old Binaries to your PATH variable.

Furthermore, you need to export some environmetdhblas:
Export MFOLDDAT to your nfold/dat directory

Export MFOLDLIB to your nfold/dat directory

Export MFOLD to your nfold directory

Export NN_PATH to your nelting/ NNFILES directory

1.2Perl modules installation

The interface has been developed based on Pers€ipts and a couple of Perl modules need to be
installed. If you want to know what are the modufesalled on your computer, you can check your
system with a Perl module called "inside", it vgil’e you a list of what is already installed on you
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computer. You can get this Perl module using thieviong URL:
http://www.cpan.org/modules/by-authors/id/PHOENIX

Perl modules can be easily installed from the Cemgnsive Perl Archive Network (CPAN
http://www.cpan.org/). In a terminal window, typeeoof these two command lines (as a root user):

# cpan
or
# perl -MCPAN -e shell

Once you have typed one of these two command lymsenter the interactive CPAN mode. At
first you might have to answer a few questions teefostalling Perl packages, but then it is very
easy and simple to use because the interactive maseges module dependencies. Under the
interactive mode, CPAN waits for your instructiatisplaying the following prompt line:

cpan>
Type this first command to install the CGI packages

cpan> install CGl

Once CPAN runs the installation of the CGI moduyleu can check and install the following
modules:

» About the web interface: CGI, CGl::Upload, CGI::Ses

* To dump data from the database: Data::Dumper

* To build file name related to time: Time::localtime

* To send mail automatically when processes arehigaisMail::Sendmail

* To deal with Mysqgl DBI

* To manage file processing: File::Basename,Perlikip:g

* To connect to the NCBI ftp site: Net::FTP

* To read and write fasta files: Bundle::Bioperl

1.3SOL scripts installation

To enclose all the files used or created by SOLny@ed to create a couple of directories in the web
directory of your system (this directory is oftararwww/ or /usr/lib/, from now we will note it
www/). Here are the directories we created (yau make some changes if you want but remember
to report your modifications in the configuratialef see section 1.4):

=1 ) v
= ) sol
) bin
) blast
) melking
) mfold
) oligo
=l |} refseq
) Ref3eq-release
) removed-records
= 1) kmp
) refseq
) results
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Decompress (untar) the "SOL_scripts.tar file ire thwwwi/sol/bin/* directory. Here are the
command line you have to type under a Linux sysiennstall all the perl scripts needed to make
the SOL interface working with the Apache web serve

# cd /www/sol/bin
# tar -xvf SOL_scripts.tar
Move the uncompressed files in the bin directory.
# mv SOL_scripts/* ./
#rmdir SOL_scripts

At this stage you can check that the perl moduissallation for the SOL interface has been done
properly by running the Perl file mod_perl.pl iretttwwwi/sol/bin/" directory, if an error occurs it
means that you missed the installation of a Periuteo If nothing happens and the prompt is
displayed, this means that the installation wongexperly.

# perl mod_perl.pl
The blast, melting and mfold directories are supdds contain the respective programs.

The "sol/refseq/" directory will enclose all thée corresponding to RefSeq release resources and
the "oligo/" directory will contain all the infornian concerning the oligonucleotides as the
identifiers, sequences and status.

The /tmp/refseq and /tmp/results directories wolhtain temporary SOL result files.
Check that every Unix user will be able to acceghi¢ SOL directory and to execute the binaries.

1.4Apache and MySQL configuration

Edit the configuration file of your Apache web samv'httpd.conf". Usually, you will find this file
in the "/etc/apache/" directory. First, set the &gut to 5000s instead of 300s (the default valoe) t
avoid Apache closing when the database updates.

Example of what you should find in your "httpd.cbfiie (Figure 1):

#ResourceConfig /etc/apache/srm,conf
#AccessConflg fetc/apache/access.conf

#
# Timeout: The number of seconds before receives and sends time out.
#
L0000
#

# KeepAlive: Whether or not to allow persistent connections (more
# one request per connection). Set to "Off" to deactivate.
#

Figure 1: Content of the "httpd.conf" Apache web server configuration file displaying the line about the
web server timeout. This means the number of seconds the Apache web server will wait for Perl script
answers. If after 5000 seconds not any command has been send by the script to the web server the
connexion is closed.

After each modification made in the "httpd.conféfisave it and then restart the Apache web server
so that it takes the modification into account:
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# apachectl restart

Ensure the web server user (www-data, httpd ortepat is the owner of all the SOL directories. If
it is not the case, change the directory permissiarder that the Apache application can read and
write in the SOL directories. Example if the Apad®ever owner is called "apache":

# chown -R apache:apache /www/sol/
# chown -R apache:apache /tmp/results/
# chown -R apache:apache /tmp/refseq/

Now that Apache is configured, you need to creatt @nfigure a MySQL account for the SOL
program. We created a user named “SOL” identifigdhie password “sol_sqgl” and granted him all
privileges on a database called SOL from locallfest advise you to read the dedicated MySQL
documentation section : http://dev.mysql.com/ddoies/5.0/en)

You can use the followings commands:
Mysql > GRANT ALL PRIVILEGES ON *.* TO SOL;
Mysql > SET PASSWORD FOR SOL = PASSWORD(‘sol_sql’);
Mysql > create database SOL;

Then type the following command line in your teralinvindow to create the database structure
(you do not need to be logged as a root user):

$ mysql -u SOL —psol_sqgl SOL < /wwwr/sol/bin/sol_dbucture.sql
If no error message is displayed, the SOL dataisaseated.
Furthermore, you can save your database with therand

$ mysqgldump -u SOL —psol_sql SOL > savedfile.sql
And load a saved database with the command

$ mysqgl -u SOL —psol_sgl SOL < savedfile.sql
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1.5SOL configuration

The "webini.pm" file contains a lot of parameteus the customisation of the SOL interface like the
database connection parameters, the NCBI websitmnection parameters, and information
concerning the web server installation. You neeathange the various paths mentioned in the
"webini.pm" file if they do not suit your systemofalt forget to also modify the ENV.sh file). Here
is an example of what you can find in the "webim'dile (Figure 2):

#Eervar

SENV{'REQUEST METHOD'} = 'POST'; #enviromment variable Ffor the server
iserveur=ireq-rserver_name; #picks gutomatically your server name

fracine abs="{serveur/sol"™; #wed path to your SO0L Ffolder

fracine="/sol";

fdoc root="/var/www/sol"; ¥absolute path to yvour S0L Ffolder

SENV{'DOCUMENT ROCT'} = fdoc root; ¥enviromment variable Ffor the server
SENV{'PATH'} = '/bin:/usr/bin:/shin:/usr/shin: usr/locals/bin':
fswrp="biologie.ens.fr";: Hemsil parameters

fmel='zlewmoinefbiologie.ens.fr!' (femail adress

Hodirectory

Stmp="Stmp": Htemporary Ffolder (has to be big encugh to aroid saturation)
fperl data="/tmp";#temporary Ffolder to save the structured informations about
itmp refseqgq="itmp/refseq”;#ihere total EefSeg seguences are saved hefore the
foligo dir="/var/wuw/sol/oligo™:#0lige Ffile directory

frefseq dir="/wvar/www/sol/refseq":#RefSey seguence (cataloy, seguence...)

Hrormatdh
§formatdb="'/Svar/uww/so0l/blast/bin/ formatdb' ;: Eformatdd tool pathk

#5301 parameters
is0l_path="/var/www/s0l/bin/HASS0OL.pl";
fenv path="fdoc root/ENV.sh":

fresult path="$tmp/results/":#50] result files before insertion in the database
inspe file="ftmp/results/unspecific oligo ids":

Figure 2: Example of what you can find in the "webini.pm" configuration file. It gathers various
parameters that must be set up to fit your systeminstallation
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1.6First steps

When this basic configuration is done you will haweinsert manually the RefSeq database
corresponding to the RefSeq version for which yoligonucleotides have been designed (see
section 3.2.1). Then, if this version is not thiesd, you will have to update manually your RefSeq
database using all the RefSeq versions from theyonehave designed your oligonucleotides with
to the latest one (see section 3.2.1).

After each update you will be given a results sumymaith the number of inserted, invariant,
updated or suppressed sequences. To check youreswits here are the figures you should have.

Status\Version| 10to1l 11to12 12to{13 13tgItol15| 15tolq 16tolf 17to18 181to|l9
New 228 3034 262 215 3359( 850 17252 72 318
Invariant 25999 21052 26433 26443 18581 54276 2048015092 43110
Updated 134 2869 261 245 474( 52( 9317 152 951
Suppressed 158 2440 261 268 3582 2115 25849 1805 55 12

Then you will have to insert the oligonucleotidessigned by the SOL algorithm. To do so,
compress the files created by the SOL algorithes(files) to a tar.gz archive and submit it to the
“Database insertion of designed oligos” form in tBOL oligos design” page (see section 3.3.1).

Finally you will have to check oligonucleotides sifieity using every subset of new RefSeq

sequences added between each update, starting finemone you have designed your
oligonucleotides with to the latest one (see sacdi@.4).
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2 The SOL database

2.1SOL database diagram

The SOL database diagram is displayed on Figumed3yeaphically described the 4 tables found in
the SOL database created using the "SOLskeletdnfegl (see section 1.4 for details). The
definition of each field is given below.

Oligo
RefSeq catalog id_oligo PK
N » == id_refseq
id_refseq_catalog PE —— th _
path_to_catalog formamide
release_number tm :
: : maxtm
idd species —s————— L
== delta
GC
posi
pos3
sequence
Specias specificity
created
id_species PK RefSec idl_refseq_catalog
name comment

id_refseq PE

acc number
VErsion

qi

status

=il refseq catalog
new id

PE primary key

Figure 3: The SOL database diagram showing tables and fields as the relation/link found between fields.
The symbol PK underlines field working as primary key for the table and U for field with unique
identifier.

2.2S0L table description

Here is a detailed explanation the different fieldatained in each table of the SOL database.

The" Species’ table
* id_species: numerical identifier of the organisnthie database
* name: the name of the organism (for example: Musamus, Homo sapiens)
The" RefSeq_catalog” table
» id_refseq_catalog: the numerical identifier of Befseq version in the database
* path_to_catalog: the path to access where the éRefslease.catalog" file is saved locally
on the web server
* release_number: The Refseq version number
* id_species: database organism identifier (linketable Species)
The" RefSeq" table
» id_refseq: numerical identifier of the sequencthmdatabase
* acc_number: RefSeq accession number
» version: version of the RefSeq accession number
» gi: Refseq gene identifier
e status: sequence status (NEW, UPDATE, UPDATED, REFED, PERMANENTLY
SUPPRESSED, TEMPORARILY SUPPRESSED, INVARIANT)
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» id_refseq_catalog: numerical identifier that ddseithe database RefSeq version (link to the
table Refseq_catalog)

* new_id: new sequence numerical identifier, linkhte sequence entry that replaces it or O if
the sequence is up to date

The" Oligo" table

» id_oligo: numerical identifier for each designedyohucleotide in the database

* id_refseq: numerical identifier of the oligonuclielets sequence in the database (link to the
table Refseq)

» th: the olgigonucleotide hybridisation temperature

+ formamide: formamide percentage used as a desigmgter by the SOL algorithm
(usually equal to 0)

* tm: the melting temperature for the oligonucleotide

* maxtm: melting temperature of the best non-speoifgonucleotide

» deltaG: the Delta G value of the sequence's oligeotide duplex

» GC: the GC percentage of the oligonucleotide

* pos5: coordinate of the oligonucleotide on thade sf the coding sequence

» pos3: coordinate of the oligonucleotide on thad sf the coding sequence

* sequence: the oligonucleotide sequence design&Dhy

» specificity: oligonucleotide specificity (1 if spiéic, O if not). Check the section of the
documentation for details about the specificityifigation.

» created: the date when the oligonucleotide wasdtithe database

» id_refseq_catalog: the Refseq version identifienviich the oligonucleotides has been
designed in the database (link to the table Refssglog)

» Comment: contains the informations on the geneifipéar the probe

3 The SOL interface

3.10verview of the web SOL interface

When connecting to your web server to access theiS@rface, normally located at the following
address: http://your_server_address/sol/bin/indeyap will display the index page as in Figure 4.
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SOL

Launch SOL on a BefSeq database or inscrt SOL result files in the database

Feireve Oheos from the databasce

Update Refieq in the database or reideve Refseq sequences

Figure 4: The SOL interface web index page that displays the choice between the three various access
modes available.

From the interface you can either launch the SOdooucleotide design algorithm using the web
interface and insert the obtained result files it® database (see section 3.3 for details), yau ca
also query the database to retrieve designed aleatides using accession number and then
follow the evolution of the reference (RefSeq) Bate (see section 3.4 for details), and finally it
also possible to manage RefSeq updates using theinterface (see section 3.2 for details). A
diagram of all the Perl scripts involved in the S@éb interface is described on Figure 5.

index mysgl sal.pl ——w validate Fform mysgl.pl —e sendmail.pl

Index.pl validate resvlt mysgl.pl fee?‘back.pi
The design intexrface parse mysgl result.pl

Index mysgl oligo.pl retrieve mysgl oligo.pl screan oligo.pl

/

gat_data tabulated.pl

How to retrieve oligonucleotides gat_dats fasta.pd

¥

index mysql refseg.pl ———w insert mysgl_refseq pl rphe Refseq tool forms

\\ \‘ retrieve _mysgl seguence.pl

sort_seguence.pl

oligo on nawsag.pl —» feadback nspe.pl

\ te

validata spe mysgl.pl—s amalyse mysgl_spe.pl

Figure 5: The SOL Perl script organization. This diagram display all the Perl scripts used in the SOL
web interface with the relations involved between all Perl scripts. Arrows indicate the dependencies and
the way each Perl script islaunched.

SOL database and web interface documentation (v1.4) 10/21



3.2The Refseq tool forms: "Refseq utilities for SOL"

3.2.1 Update the database SOL database: "RefSeq database Update”

The Perl script "insert_mysql_refseq.pl" aims adlating the status of the sequences referenced in
the database (the field status of the table "RefSeg section ) at each new release of RefSeq
version. The sequence types take into accountanSBL database are the XM_ and the NM _
sequences, that is to say, the predicted and watldaanscripts respectively. RefSeq versions are
published on the NCBI website at the following ad: http://www.ncbi.nlm.nih.gov/RefSeq/, a
release announcement mailing list is available. ddtabase update is based on two files that can be
retrieved from the Refseq FTP site when a new oBr& available (ftp://ftp.ncbi.nih.gov/refseq/
release/). These files are:

» "RefSeq-release.catalog". This file referencegthallsequences that are part of the new
RefSeq release, without separating species ordfpequences. The sequences referenced
can be protein, cDNA, and genomic sequences, estar validated.

* 'release.removed-records"”. This file located atfftp.ncbi.nih.gov/refseq/release/release-
catalog/ traces the sequences that have been sapgrgermanently or temporarily) or
replaced. In the case of replaced sequences s dgine reference of the new sequence that
replaces the old one. This file, has the first @&y contains all the organisms of the
RefSeq project and mixes the sequences types.

The web interface allows you to choose the waywant to retrieve the RefSeq files. They can be
retrieved directly from the FTP site (if you are tgpdate with your version history of the RefSeq

release) or loaded manually (if the version of Ref§ou want to load in the database is not the
current one, for example the first time you run tipelate). You also have to set the organism you
want to get the sequence for. Currently, two orgfasi can be chosen, Mus musculus and Homo
sapiens, but other organisms can be easily adéedséstion 4).

Once these options are chosen, the script can wehad. To update the database, the script
"insert_mysql_refseq.pl" will parse the "RefSeceese.catalog” and "removed-records" files and
filters the XM_ and NM_ sequence identifiers copasding to the selected organism. These

identifiers will be compared to the previous datapdate identifiers. The RefSeq identifiers are
then sorted according to 4 classes in 4 differges fas followed: the new sequences, the updated
one, the suppressed sequences and the unchangetces) These files will be used later to build

fasta files for SOL oligonucleotide design (sedisec3.3).

3.2.2 Retrieve the sequences in a fasta file: "RefSeq sequence Update”

During the database update, only RefSeq idenfifies were retrieved. In order to work properly,
the SOL oligonucleotide design algorithm needsaféités containing the reference sequences. The
online form retrieves the sequences for the sedemtganism and builds the needed fasta file using
the script "retrieve_mysql_sequence.pl".

The sequences of one specific organism cannottbeved from the NCBI FTP site. Organisms are
grouped together and sequences are merged in tf&edrédentifier files. For example, Mus
musculus and Homo sapiens are part of the vergebmammalian organism group and their
sequences are merged in the "vertebrate-mammaliaaXgz" files (ftp://ftp.ncbi.nih.gov/refseq/
release/vertebrate_mammalian/). When the scriptriéwe_mysql_sequence.pl” is loaded, the
"vertebrate-mammalianXX.tar.gz" files are retrieviedm the RefSeq FTP site and saved in a
temporary folder on your computer (this folder bagn set in the "webini.pm" file see section 1.5).
The compressed files are parsed without being dpmsseed so that the sequences you are
interested in can be picked and copied in a faEaThe RefSeq release version is used to name
this output fasta file, for example, "'mousel3_ma:ffor the 13th RefSeq release.
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This file is next formatted with the "formatdb" Blacommand so that the SOL algorithm can use it
directly as its reference sequence database. ilaisdntains all the sequences referenced in the
new RefSeq version.

3.2.3 Build a sequence subsets in fasta format: "Build a RefSeq subset file"

During the database update process, subset fitesRefSeq identifiers were generated for the new,
suppressed, updated and unchanged sequences (e 32.1). If you want to design
oligonucleotides for the new sequences appeardaeii3th Refseq release for example, you will
need the new identifier subset file called "new SRefreleasel2.catalog RefSeq-
releasel3.catalog_Mmus" (new sequences appeangddrethe version 12 and 13 of RefSeq) and
the complete sequence fasta file, "mousel3 rna.fr@h the 13th RefSeq release for the
oligonucleotide design. Once the script "sort_saqasl" is launched using the online interface,
the sequences will be picked according to theintifier in the identifier subset file, and then
copied in a fasta file called "SB_new_RefSeq-retéds RefSeq-releasel3" and next formatted
using the "formatdb” command to be used directlthm SOL algorithm. This "SB..." file is saved
in the "sol/refseq/" folder created on the web sefgee section 1.3)

3.2.4 Check the oligonucleotide design specificity

As oligonucleotides are designed according to eeific release of the RefSeq reference resource,
they can become unspecific when a new RefSeq vetss been made available. This can be
explained by two reasons:

» If some sequences are suppressed, their oligortid#dedave no reasons to be referenced
anymore. So these oligonucleotides must not beeveti anymore from the database, even
if the suppressed sequence is asked.

» If an already designed oligonucleotide is, afteea RefSeq release, more specific to a new
RefSeq sequence in the current RefSeq versionitthaas for the originally targeted
sequence, it has to be detected. The detecticals® positive oligonucleotides is the
purpose of the scripts described below. The spdgifanalysis will be performed using the
SOL algorithm, to keep the same design criteriaiantbne between the oligonucleotide set
from the n-1 Refseq version and the new sequerfdbs o Refseq version.

You can update oligonucleotides specificity eitiwéh the online interface ("Check oligo design
specificity") or by using the SOL result files (Sertion of the specificity analysis result files").
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Check oligo design specificity

Iniz process will check the specificity between an already designed aligo set and a ssquence file from the RefSeq release using SOL

Jhoose an hybridization temperature (*C
> - ; e . The hybridization temperaturs has to

[
-~ the same as the design you need to check
=P

~hoose a sequence subset file or compleis sequence release file :

S5B_new Refiegielea
SB_now_Refiegrelea

SE_new_fefSeqgrefeasel 3 RefSegrele

You kave Lo choose a et or a subset of
—." seguencas against which gou want to check

SB_new RefiegHe ':':ISE'.-'-_F'.-:F'.‘\-E:-’EI'&&'E-.".'.' | the specificity of gour depigned oligos
SE_new RAeliag-reteases ReiSeq releassd
miouselo_me.fna

mousell ma.ing
mousald mafne
meuseld e fna

FrOUReE . In

moused rma,ina

shooss an olige file

gt S
T Pl w0 B B T T
gEwWed Ny L0 LsSsaiha sl

o Choose an oligo fasta file to be checked
g
lige_test

Launch spasficity anakdis

Figure 6: The web interface of the oligo design specificity check. This part displays the lists of files to be
chosen to test oligonucleotide specificity. Arrows in blue describe the process to follow to launch the
specificity analysis. Seetext for details.

The specificity analysis can be easily performadgithe web interface (Figure 6). To perform this
specificity check, you need to choose the hybrithsatemperature, it has to be the same than the
one selected from the set you want to check. Tloennged to choose the sequence set or the subset
of sequence against which you want to launch ypecisicity design. If you want to test your
oligonucleotides against the new sequences of 3tle RefSeq release for example, you need to
select the "SB_new_RefSeqg-releasel2 RefSeq-re@asabset. Finally, you have to choose the
fasta oligonucleotide file containing the oligoremiide sequences to check. The formamide
percentage is set to zero by default. The scrifigdoon_newseq.pl" is launched, format the
parameters for the SOL algorithm. Then the "analysesql_spe.pl" script launches SOL for the
specificity analysis using the "feedback _nspe.piips to prevent the server connection to close and
once the analysis is done update the SOL database.

You can also perform a direct update of the dambagh the result files coming from the
specificity analysis generated by the SOL algoritlisee section 3.3). Upload a "...tar.gz"
compressed file containing the SOL result files. eWhthe script "validate_spe_mysql.pl" is
launched, the compressed result files are savélteitemporary space defined in the "webini.pm"
file (see section 1.5). Once uncompressed, the dife parsed and the oligonucleotides are updated
for their specificity into the database using tbep "analyse_mysql_spe.pl".

3.3The design interface: "SOL oligo design”

3.3.1 Work on result files independently from the SOL algorithm and insert new
oligonucleotides in the database

You can insert the oligonucleotides designed by3®é& algorithm without using the web interface
(warmly advised for large designs that contain mibr@n 1000 oligonucleotides). SOL output
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creates 10 result files depending on temperatuteld Ba gzipped tar file with these different
temperature result files. These files can be cosga@ (using tar) in a directory or not, the Perl
script can manage both. Upload this tar file in ‘tBatabase insertion of designed oligos" part of
the form. This form launches the script "validagsult_mysql.pl".

The oligonucleotide result files from the SOL algfan contain the RefSeq sequence identifiers
followed or not, if no oligonucleotide was designég the oligonucleotide designed parameters
and the oligonucleotide sequence. The same oligeotide can be designed more than once if the
hybridisation temperature suits it. This meansait be found in more than one result file and will

have to be tracked and not to be inserted redulydanthe database. Here is an example of a SOL
result file (Figure 7):

Reoxulat
4 Fia ormamdd 3ligo =1 Mother seguence £11
Sol parameter line: ".""‘ r"—ﬁ'"""' ’ ‘","' . "'"'"""T ol -
g'\-]_ porameters: -d '“.-_|__|--_.:.]-_:-"_ _-:;::F;-J--T.:I:;l -r| AR, res | -T 'b-l:.l.l -1F-|-I r_,T -5 |-'r—|| ql_‘_‘:_] -p 1 .r‘_n;i.”.}l'.-i:
Refaeg version used for .l l I.
the design Hybridization Felding Qlige effaal
'.-L'I!FI"'."L-'.I_'."-'." Ceapperature
If oligonucleotidea are deaigned:
Mother seguance fasta description line
|:l\:'f|"' T g- [ 5ras Siref fin anaene. ] M muccilie < nilar to RIGFN IR VTOOOIEY [ OCSF0S . e R, Ie sinencs | ™ Vi Awl =anikeal s
il SISCT postUIor Tean SF  a=arr eaf=ion Brem _ g
L .'-I-.'l'l."."_"l?ﬂi":'.-"ﬂﬂl gunnEtegastes | @7 || e ) ¥+ s 3,00 | |ilF|EIEEIS ref N FEER0. 1) e mncilis 5l
il po FLHEW chbih i, Ee-2
G P11 £3 tcgacaza | am e || szen | o4 =4 2261 gh | FECAFSIS|reT (BN YN L] S nusclus sl
L1Ea® to  RIKEMN cifi + i L - B i, 1 ‘
QligenuclacCids seguances Fi. | FTo% aF sStart SCarc max TN

From 5 from 37
If nothing is designed:

Mother seguence fasta descripition Iline fmmediatly fellowed by Che naxE asguancd
|'u—. T LT L] ECEa L TR AP I0s. 3] FEt PGSt TERL LT T3 TGpasneatica b Pratids FodlF 305 | L dder, MAes equance ™
G koal ol start position “-om %' start pesdticn S-am 3 25 L 3
sres LT gk| PRHSCE000 1] PMus musculud shadlar B3 ehlAALSOE proteln TLOCSSE0ATY, aFMA LIRS TH O F s CE L Tt bl
ol .

tar! posfthon “-or A*  &fart positicn “-am &°

Figure 7: Example of the SOL algorithm result files. The lines from SOL output files are underline in
light pink. The information given in blue explains how these output files are built. See text for details.

To avoid multiple insertion of the same oligonutide in the database, a unique key was created in
the SQL code composed of the sequence identifidr tae oligonucleotide sequence. So, an
association between one RefSeq sequence and goawtieotide can be inserted only once in the
database, and it will be inserted at its first Igisation temperature. When the script
"parse_mysql_result.pl" is launched, the resutisfiire parsed to retrieve each sequence identifiers
the oligonucleotide parameters and the oligonuideatequence. The retrieved sequence identifiers
are compared to those stored in the database ahd dssociation between the sequence and the
oligonucleotide does not exist, the new oligonutiteosequence is inserted into the table "Oligo”.
In the same time, the oligonucleotide is writteraifasta file called alloligo_date so that it can b
re-used later in the SOL algorithm for the spettificheck (see section 3.2.4).

3.3.2 Launch SOL from the interface and insert the oligonucleotides in the
database: "Oligo design followed by database insertion™

You can launch the SOL design algorithm from théb waterface in the section "Oligo design
followed by database insertion" of the form (Fig8e This is not advised for large designs (more
than 100 oligonucleotides) because it does not wokatch mode and needs a live web page to
work: If the web page is closed, the design-ineargipeline is broken.
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Figure 8: The "oligo design followed by database insertion" part of the design interface. This form helps
to launch the SOL design algorithm. In blue are indicated what the user must fill to ensure the correct
work of the SOL algorithm. In section 2 of this form, if no RefSeq database has been loaded into the SOL
database nothing is displayed (empty database), which is not the case if the database has been updated
(updated through the RefSeq tool page).

The first part of the form (Figure 8-1) is dedichte the target sequences from which you want to
design oligonucleotides. They can be pasted inxtfield or uploaded from a file. In the second
part of the form (Figure 8-2), you have to chodse RefSeq sequence version you want to use for
the design. If you have never used the RefSeq tdelscribed in the section 3.2 of this
documentation, nothing can be chosen, you haveottoghe "RefSeq utilities for SOL" section
first, to update the database and retrieve the &RpE®quences so that a set of formatted RefSeq
sequences can be available for the SOL algorithnthe third part of the form (Figure 8-3), a text
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field has to be filled with an email address sa ty@u can be alerted when the design and the
insertion are achieved. In the last part of thenfdFigure 8-4), the design parameters like the
hybridisation temperature and the oligonucleotidee shave to be filled in. The script
"validate_form_mysql.pl" formats the parameters &tes for the SOL algorithm and the script
"parse_mysql_result.pl" launches the SOL algoritising the "feedback.pl" script to maintain the
web connection active. When the job is completesl dbript "sendmail.pl" sends a mail to the
address entered on the form. Then, the result fodew the same process as described in the
previous chapter (see section 3.3.1).

3.4Query the SOL database: "Retrieve oligo from the SOL database"

To obtain information from the database (Figure Y@y can submit either a list of accession
numbers for the sequences you want an oligonudiestior, or a fasta sequence file containing
these sequences, the script will parse the fastariggon line to get the sequence accession number
for you. Next you choose a hybridisation tempem@md a formamide percentage and launch your

query.
Retrieve Oligos from Sol database

@ Accession_list g Fasta_file

Paste the sequence identifiers you want to retrieve the oligos for:

Or upload a file that contains the sequence identifiers :

| (Parcourir...
Hybridization temperature (°C) : fB{J

Formamid (3%): EU

[ Retrieve oligos I Reset]

Figure 9: The SOL database query interface. This form allows retrieving oligonucleotide informations
store in the database using gene identifier only. These identifiers can be loaded from the text field by
copy/paste or from a fasta file. The parameters needed for oligonucleotide specificity are the
hybridisation temperature and the formamide percentage.

The first part of the web page retrieved is a sungnod the query posted containing the asked
parameters and sequences (Figure 10). The sceiptefre_mysql_oligo.pl" searches the database
for each entered sequences. If it finds a hit,sttrgt output "screen_oligo.pl" makes the differenc
between a target sequence without any designedmoigeotide and a target sequence for which
oligonucleotides have been designed. If the sequennot found in the database, the user will be
notified. If the sequence is found, but without at®signed oligonucleotides, the script gives you
the status of your sequence (Figure 10). We consibat there is no use to give you
oligonucleotides for obsolete sequences. To achileige the script will check the status of each
sequence. For sequences where oligonucleotides eue found, you get the number of found
designed oligonucleotides for each sequence andh@rtttem, those that fit the hybridisation
parameters (Figure 10).

SOL database and web interface documentation (v1.4) 16/21



Cuary paramatery -k nc

rotaw lgeperakrg = 50 *

Formpnid £ 552

—+# Hybridization parameters = Query parameters

Retrieve Oligos from Sol database

Targal sequences with no designed eligos

Nothing was

Seguence with no design available

This seguence has

& I T Al 1Seg wrnon e pencsiSacmros vhak
designed for this T | - been suppressed,
seguence, even if B ; e "~ Smprat oligos are not
it is up to date ’ availakle
Target sequences with designed oligo Sequence with design available
This seguence pma
hu J-E ﬂligfs | ety (bt BafS ] ¥ —f a wtgh Flurher of o fat g Fur 1 it £ ) parnd tesd
designed '“L|_-.-_ ik} T 1 & 1 14 T

Figure 10: The oligo search output. This screenshot shows the web page retrieved when an oligo search
islaunched on the SOL database. In blue information are displayed on how to interpret the results found.

The second part of the result page is dedicatatidédound oligonucleotides (Figure 11). These

oligonucleotides are ordered according to mothgueece. Main oligonucleotide parameters are

summarized in an array including hybridisation tenapure, formamide percentage, TM, Delta G,

GC percentage, and 5' and 3' position. The lasinmolcontains the oligonucleotide sequence. If the

oligonucleotide is not considered as specific amgniv will not be retrieved during the query.
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Figure 11: Oligonucleotide output from the database query. The list of all the oligonucleotides found

corresponding to the submitted criteria is displayed. It is possible to select some of them (1), validate this
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selection (2) and these oligonuclectides are highlighted on the web page (3) and can be retrieved in a

fasta file (4).
If you want to select oligonucleotides, click thiestt column box (Figure 11-1), then validate your
list at the bottom of the page (Figure 11-2), thédated oligonucleotide lines are then coloured in
orange (Figure 11-3). You can always add oligoratades to your selection, but be careful not to
forget the list validation. Then you can export yoselection as a fasta file using the
"get_data fasta.pl" script or in a tabulated tdet dising the "get_data_tabulated.pl” script (Fegur
11-4).

4  Adding other organisms to the database and to the web server
interface

4. 1Modification to make into the database

Open a mysql console (where SOL user, passwordiaiadase are SOL, pass and SOL
respectively):

$ mysqgl -u SOL -ppass SOL

Type these lines to add a new organism into thée tfBpecies” (see section 2.2). You can use
whatever identifier you want for the organism bat @&void any duplication of the organism
identifier we recommend wusing the taxon identifiefrom the NCBI website
(http://www.ncbi.nlm.nih.gov.csulib.

ctstateu.edu/Taxonomy/). Be careful all the modiimn applied on the following section of the
documentation has been tested only with organisoms the vertebrate-mammalian group:

mysql> insert into Species (name) values (‘What_y@nt_to_add");
4.2Modification of the web interface
Open the script "index_mysql_refseq.pl" using a &ditor and add the species you want in the

section "RefSeq database Update", see the examlegare 12.

print $reg->p('1-Choose the species you want tieret the sequence for:'),
$reqg->p(radio_group(-name=>'sp',-default=>'Mus coliss',
-values=>['Mus musculus','Homo sapiens','NEW SHEHJ|
-linebreak=>"true"));

Save your modification and reload the web interféioe new organism has been added (Figure 12).
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Figure 12: This figure displays the modification to make to the script "index_mysgl_refseq.pl” to use a
new organism using the SOL interface.

In the same script, go to the section "RefSeq sespublpdate™ and type for example (Figure 13):

print $req->p({-align=>'center’},
$reg->p('‘Choose the species you want to retrieeeséquence for:"),
$reg->p(radio_group(-name=>'sp’,-default=>"Mus coliss',
-values=>['Mus musculus','Homo sapiens','NEW SHEH]|
-linebreak=>'true")),

Save your modification and reload the web interféloe new organism has been added (Figure 13).
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Figure 13: This figure displays the modification to make to the script "index_mysgl_refseq.pl” to use a

new organism using the SOL interface.
In the "retrieve_mysql_sequence.pl" script, at ltleginning, add the new organism name used in
the Refseq fasta files. This name needs to be lgxihe same so that the sequence files can be
parsed properly without missing sequences and ehaasickname for the interface use. Do not
forget to save your modifications (Figure 14).

if($reg-=param('sp') eg "Mus musculus")
{
fsp="Mus musculus";
$sp_nickname="mouse";
}
elsif($reg-=param('sp') &g "Homo sapiens")
{
fsp="Homo sapiens"';
$%sp_nickname="human";
}
alea
{
"New Species";
1ickname="Newl;
}

Figure 14: Example of the modification to performin the "retrieve_mysgl_sequence.pl” script.

Repeat this in the script "insert_mysql_refseq.g@li'the beginning. There, you do not need to add a
nickname. Save your modifications (Figure 15).

ifi$reg-=param{'sp') eq "Mus musculus")
{
fsp="Mus musculus";
1Lsif ($req-=param('sp') eq "Homo sapiens")
{
$sp="Homo sapiens";
}
=158
{
fsp="New Speciel";
i

Figure 15: Example of the modification to performin the "insert_mysgl_refseq.pl” script.
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5 About this document

This document was written by Sophie Lemoine (slera@biologie.ens.fr), Stephane Le Crom
(lecrom@biologie.ens.fr) and Aniss Bendjoudi (amisadjoudi@bde.espci.fr)

It was last modified the 23/05/08 by Alexandre Wiftenburg (alexandre @vanmiltenburg.fr)

Please send general questions and feedback aasnaiiors report - either in the content or the
presentation - regarding this document to mariedggpotier@espci.fr

If you are able to provide suggested text, eitbeeplace existing incorrect or unclear material, o
additional text to supplement what's already abélawve would appreciate the contribution.

Feel free to modify this document (but don’t forgekeep track of your modifications)
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