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1 Description and requirements

1.1 Description

This documents describes the installation procedure frstiftware suitdRegulatory Se-
guence Analysis ToolgRSAT), which integrates several dozens of tools to detect gjstatory
elements in DNA sequencey, [?, ?, 7.

1.2 Requirements

1.2.1 Operating system

RSATIs a unix-based package. It has been installed successfhullige following operating
systems.

1. Linux
2. Mac OSX
3. Sun Solaris

4. Dec Alpha

RSATIs not compatible with any version of Microsoft Windows anldalve no intention to
make it compatible in a foreseeable future. Since most prograre written in perl, part of
them might run under windows, but some others will certaimdy, because they include calls
to unix system commands.

1.2.2 Perl language

Most of the programs iRRSATare written in perl. Version 5.1 or later is recommended. A se
of Perl modules is required, tiRSAT package includes a script to install them automatically
(see Chaptet).

1.2.3 Python language

Some of the programs IRSATare written in Python.



Python release 211s recommended, because it contains some required libfarieemote
access to external resources (UCSC genome browser).
The following libraries are required for various programs.

« setuptoold is required to install other Python libraries (see instalfainstructions).

« suds'is used for accessing the SOAP interface.

1.2.4 Java language

Some of the NeAT tools are written in Java. Java Runtime Enwment 5 or higher is recom-
mended.

1.2.5 Helper applications

wget

The progranmwget, is used to download
1. some helper programs developed by third-parties, whachoe installed ifRSAT;
2. genomes from thRSAT server to your locaRSAT installation.

wgetis part of linux distribution. If it is not installed on youomputer, you can download it
fromht t p: / / www. gnu. or g/ sof t war e/ wget / . An installation package for Mac OSX
canbefound dtt t p: / / downl oad. cnet . conf Wyet / 3000- 18506_4- 128268. ht m .

gnuplot

The standard version of tHRSATprogramXYgraph export figures in bitmapformat (png,
jpeg). If you want to support vectorial drawings (pdf), winigive a much better resolution
for printing, you need to install the freeware softwameuplot (4.2 or later), which can be
downloaded fronht t p: / / www. gnupl ot . i nfo/ .

Cvs

For co-developers of thRSAT suite, the code is distributed programws. For external users,
there is no need to usevs since the code is distributed as a compressed archive on a Web

page.

Ihttp://ww. pyt hon. org/ getit/rel eases/ 2.7/

2http:// pypi . python. org/ pypi/ set upt ool s

Shtt p: // pypi . pyt hon. or g/ pypi / set upt ool s#i nstal | ati on-instructions
“htt ps: // f edor ahost ed. or g/ suds/


http://www.gnu.org/software/wget/
http://download.cnet.com/Wget/3000-18506_4-128268.html
http://www.gnuplot.info/
http://www.python.org/getit/releases/2.7/
http://pypi.python.org/pypi/setuptools
http://pypi.python.org/pypi/setuptools#installation-instructions
https://fedorahosted.org/suds/

2 Obtaining RSAT distribution

For the time beingRSATIs distributed as a compressed archive. In a near future,ilvalso
distribute it via an anonymous CVS server, which will greddlgilitate the updates.

Note The CVS distribution will soon be available for external ssdyut we still need to
configure the CVS server to accept a guest login. For the tirmgpthe CVS distribution is
still restricted to the people from the lab. Inbetween, thiy distribution mode for external
users is the compressed archive. If you are not member of tBB8iaboratory, please skip
the sectiorinstallation from the CVS repositary

2.1 Installation from a compressed archive

After having sent the signed license, you should have redean email with the login and
password to th&®SATdownload site.

Download the latest version of tiRSAT distribution. Uncompress the archive containing
the programs. The archive is distributedr format. The. t ar. gz file can be uncompressed
with the commandar, which are part of the default unix installation.

tar -xpzf rsa-tools_yyyynmdd.tar. gz

2.2 Downloading RSAT from the CVS server

Warning: we currently cannot manage user profiles in our CVS servehesB$ATcode is
still distributed as a compressed archive. Please skips#tson if you downloaded a com-
pessed archive from the Web server (a file namsadtools  2009XXXX.tar.gavhere XXXX
indicates the date).

2.2.1 CVS configuration

You need to indicate yourvs client to usesshas remote shell application. For this, you can
specify an environment variable.
If your shell is tcshadd the following line to thecshrcfile in your home directory.

setenv CVS _RSH ssh

If your shell is bashadd the following line to thebashrcfile in your home directory.

export CVS _RSH=ssh




2.2.2 Obtaining a first version of RSAT programs

The following command should be used the first time you redridne tools from the server
(you need to repladeny| ogi n] by the login name you received when signingR&AT license).

cvs -d [nyl ogi n] @vs. bi gre.ulb.ac.be:/cvs/rsat co rsa-tools

This will create a directorysa-toolson your computer, and store the programs in it. Note
that at this stage the programs are not yet functional, [sec@ou still need to install genomes,
which are not included in the CVS distribution.

2.2.3 Updating RSAT programs

Once the tools have been retrieved, you can obtain updatg®asily. For this, you need to
change your directory to the rsa-tools directory, and use&ts command in the following
way.

cd rsa-tools;
cvs update -d




3 Initializing RSAT

3.1 Configuring RSAT

In order to use the command-line version RBAT, you first need an account on a Unix
machine wherdRSAThas been installed, and you should know the directory wherddols
have been installed (if you don’t know, ask assistance t@ ggstem administrator).
In the following instruction, we will assume thRSAT s installed in the directorhone/ rsat / r sa-t o
This path has to be replaced by the actual path wR&&T has been installed on your com-
puter.

3.1.1 Adding RSATto your path

Before starting to use the tools, you need to define an enveahrariable RSAT), and to
add some directories to your path.

For the following instructions, we will denote 8SAT_PARENT_PATHhe path of the
parent folder in which th&®SAT suite has been downloaded.

For example, if thesa-toolsfolder has been installed in your home directory (it is thus
found at’/home/fred/rsa-tools you should replacfRSAT PARENT_PATHjy /home/fredn
all the following instructions.

1. Identify yourSHELL.

The way to execute the following instructions depends orr yslell” environment. If
you don’t know which is your default shell, type

echo $SHELL

The answer should be something like
/ sbi n/ bash

or
/ bin/tcsh

2. Declare thdRSAT environment variables.

We will define configuration parameters necessanR8AT. This includes an environ-
ment variable nameBSAT. We will then add the path of thlRSAT perl scripts, python
scripts and binaries to your path. In addition, add java jas fio yourCLASSPATH.

« If your default shell igcsh or csh, copy the following lines in a file namedhsrc
that should be found at root of your account.



## Note: replace [ PARENT PATH] by the full path of the directory in
## which the rsa-tools folder has been created
setenv RSAT [ PARENT_PATH]/rsa-tool s

set pat h=($RSAT/ bi n $pat h)

set pat h=($RSAT/ perl -scripts $path)

set pat h=($RSAT/ pyt hon-scri pts $pat h)

i f ($?CLASSPATH) then

set env CLASSPATH ${ RSAT}/java/li b/ NeAT j avat ool s. j ar: ${ CLASSPATH}

el se
setenv CLASSPATH ${ RSAT}/java/li b/ NeAT_j avat ool s. j ar
endi f

If your shell is bashyou should copy the following lines in a file namdxdsh_ profile
at the root of your account (depending on the Unix distrifmutithe bash custom
parameters may be declered in a file namsakh_profileor) .bashrg in case of
doubt ask your system administrator).

## Note: replace [ PARENT _PATH] by the full path of the directory i
## which the rsa-tools fol der has been created
export RSAT=[ PARENT PATH]/rsa-tool s

export PATH=${ RSAT}/ bi n: ${ PATH}

export PATH=${ RSAT}/ perl -scri pts: ${ PATH}

export PATH=${ RSAT}/ pyt hon-scri pts: ${ PATH}

if [ ${CLASSPATH} ]; then

export CLASSPATH=${ CLASSPATH}: ${ RSAT}/j ava/ | i b/ NeAT j avat oo| s. j ar

el se
export CLASSPATH=${ RSAT}/java/li b/ NeAT javatools.j ar
fi

If you are using a different shell than bash, csh or tcshsgiexification of envi-
ronment variables might differ from the syntax above. Inecasdoubt, ask your
system administrator how to configure your environmentaldeis and your path.

3. In order for the variables to be taken in consideration, gyeed to log out and open a

new terminal session. To check that the variables are dbyrefined, type.

echo $RSAT

In the example above, this command should return

/ hone/ fred/rsa-tools

3.2 Initializing the directories

In addition to the programs, the installation of rsa-toelguires the creation of a few directo-

ries for storing data, access logs (for the web server), amgorary files.

The distribution includes a series of make scripts which fatilitate this step. You just

need go to the rsa-tools directory, and start the apprepniatke file.



cd $RSAT ;
make -f nakefiles/init_RSAT.nk init

3.3 Adapting RSAT local configuration

3.3.1 Creating site-specific configuration files

The RSATdistribution comes with two template configuration filesdted in thersa-tools
directory:

» RSAT_config_default.props
* RSAT_config_default.mk

You must copy these two file to create site-specific configumdiles RSAT_config.props
andRSAT _config.mkvhich will be further edited.

cp RSAT config default.props RSAT config.props ;
cp RSAT config default.nk RSAT config. nk

Beware:this operation should be done only once. If you redo the copyroands after hav-
ing edited the files, you will loose all your editing resuhi& is the reason why the operation
is done manually rather than automatically).

3.3.2 Editing the RSAT local configuration file

You need to edit the filRSAT _config.propsnd specify the parameters of your local configu-
ration. In particularit is crucial to specify the full path of the variable RSAWhich specifies
the RSAT main directory.

Then, edit the fileRSAT_config.propand specify the email of the RSAT administrator
(likely you).

3.3.3 Checking the RSAT path

The RSAT programs should now be included in your path. To check if done properly,
just type:

random seq -1 350

If your configuration is correct, this command should retarrandom sequence of 350
nucleotides.
Don’t worry if you see a warning looking like this:

; WARNI NG The tabular file with the |ist of supported organi smcannot be read
; WARNI NG M ssing file /no_backup/rsa-tools/public_htnm/data/supported_organi sns.tab
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This warning will disappear after we download the first oligamin RSAT.

You are now able to use any program from RAT package, untill you quit your session. It
is however not very convenient to set the path manually eawhytou open a new connection.
You can modify your default configuration by including theoae commands in the fileshrc
(in tcsh) or.bashrc(in bash) which should be found at the root of your home dagctif you
don’t know how to modify this file, see the system administrat

3.3.4 Checking the java path (required for pathway tools only)

Thejava language is necessary for the path finding tools includedamieAT suite. If you
want to use those tools, you can check the correct settintpégava-based pathway tools, by
typing the following command.

java graphtool s.util.ListTools

This should display the list of available pathway analys@g, which are part of the NeAT
package.
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4 Installing Perl modules

Some Perl modules are required for the graphical toolR®AT, and for some other spe-
cific programs. The perl modules can be found in the CompréreR=rl Archive Network
(htt p: // www. cpan. or g/ ), or can be installed with the commangdan.

4.1 Before installing Perl modules: install the GD
library

The Perl module&sD.pm requires prior installation of th&D library.

* OnLinuxsystems, this library can be installed with the package @mnaf your distri-
bution (e.g.apt - get ,yast, ...).

* OnMac OSXsystems, the installation of the GD library is quite trickihe best way |
found is to follow the installation protocol of the libgd Welte
(http://ww | ibgd. org/ DOC_I NSTALL_GOSX).

4.2 Automatic installation of Perl modules

The simplest way to install all the required Perl modules iy€ the command beloviBeware:
this command sudo requires administrator rights on the coenplf you don’t have the root
password, please consult your system administrator.

## Acquire the system administrator rights
sudo bash;

## Define the RSAT environment vari abl e.

## You must replace [ PARENT_PATH] by the full directory of the fol der
## where rsa-tools directory has been installed

export RSAT=[ PARENT PATH]/rsa-t ool s;

cd ${RSAT};

## Display the list of Perl nodules that will be installed
make -f nakefiles/install rsat.nk |ist_perl_ nodul es;

## Install the Perl nodul es
make -f nakefiles/install rsat.nk install _ perl nodul es;

12
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Beware,cpan will frequently ask you to confirm the installation steps.uyshould thus
check the CPAN process and answer "yes" at each prompt.

In case some modules would not be properly installed withattiese commands, you can
try installing them manually (the list of required moduledisted in the next section).

4.3 List of Perl modules required for full
functionalities of RSAT

For information, we describe hereafter the list of modultes tvill be installed with this com-
mand, and the reason why it is useful to install them befon@ing RSAT programs.
If you are not interested by technical details, you can dkigp $ection.

1. GD.pm Interface to Gd Graphics Library. Used b§¥graph andfeature-map.
2. PostScript::Simple Produce PostScript files from Perl. Usedfeature-map.

3. Util::Properties is required to load property files, which are used to spetiéydite-
specific configuration of youRSAT server. Property filesa are also useful to write your
own perl clients for the Web service interfaceRSAT (RSATWS).

4. The following modules are required for the Web services.
o XML::Compile::Cache

XML::Compile::SOAP11

XML::Compile::WSDL11

XML::Compile:: Transport:: SOAPHTTP

SOAP::WSDL

SOAP::Lite

Module::Build::Compat

 Util::Properties (already mentioned above)

RSATWeb services is a convenient interface that permits to viRad scripts to run
RSATqueries on a remote server. Some Perl scripts oRB&ET stand-alone commands
are using SOAP to connect remote servers (esgpported-organisms download-
organism).

5. Statistics::Distributions is used to calculate some probability distribution funesioln
particular, it is used by the programssition-analysisandchi-squareto calculate the
chi2 P-value.

Notes

* In previous releases, the chi2 P-value was computed udiny::CDF , but the
precision was limited to le-15Statistics::Distributions can compute P-values
down to 1e-65.
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* For the discrete functions (binomial , Poisson, hypergetoic) RSATrelies on a
custom library ($RSAT/perl-scripts/lib/RSAT/stats.pm)ialhreaches a precision
of 1e-300.

6. Class::Std::Fastand Storable are required to bring persistence to data structures like
organisms. This library can be easyly installed via CPAN.

7. File::Spec, POSIX and Data::Dumper are required for some functions ofatrix-
scan

8. XML::LibXML isrequired for parsing and writing XML and uses the XML::&ar:Expat
library. It is necessary for some RSAT applications.

9. DBD::mysql andDBI those two libraries are required by the progratrieve-ensembl-
seqin order to access the ENSEMBL database.

10. Bio::Perl is required for the Ensembl API, which in turn is required fandling
genomes installed on the ENSEMBL databdset(p: / / wwww. ensenbl . or g/).

11. Bio::Das is required to retrieve sequences from DAS servers with tbgrambed-to-
seq

12. LWP::Simple is used by the Web interface, to fetch sequences from reneoters
(URL of the sequence file specified in a text field).

4.4 Additional Perl modules required to support
EnsEMBL genomes

Since 2009, a series BISATprograms support a direct access to the EnsEMBL database in
order to ensure a convenient access to genomes from higetisms ).

* supported-organisms-ensembl
* ensembl-org-info
* retrieve-ensembl-seq.pl

» get-ensembl-genome.pl

Those programs require to install a few Perl libraries ad aglh MySQL client on your
machine.

The first requirement is thBioPerl module, which has in principle been installed in Chap-
ter4).

To obtain EnsEMBL.

IFullinstructions aht t p: / / useast . ensenbl . or g/ i nf o/ docs/ api / api _cvs. htm

14
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## Make sure you start fromthe right directory
cd $RSAT/lib

## Install the ensenbl library
make -f nakefiles/install _software.nk install ensenbl api

Adapt the 3 following lines in the RSAT configuration fRSAT _config.props specify the
actual path of the bioperl and ensembl libraries on your adgepThe path must be adapted
to fit your local configuration

ensenbl =[ RSAT_PARENT _PATH] / rsa-t ool s/ | i b/ ensenbl / nodul es
compar a=[ RSAT_PARENT_PATH] / rsa-t ool s/ | i b/ ensenbl - conpar a/ nodul es
bi oper| =[ RSAT_PARENT_PATH] /rsa-t ool s/ |i b/ bi operl-1live

You also need to define the URL of the Ensembl database in th&igaoation file:

## EnsEMBL host

## Used by the EnsEMBL-accessing tools (retrieve-ensenbl -seq,

## get - ensenbl - genone) .

## URL of the server for the EnsEMBL DB. By default, the

## main ensenbl server is called, but a | ocal server can be specified.
ensenbl _host =ensenbl db. ensenbl . org

Finally, you need to include the BioPerl and Ensembl libesirin the Perl module path
(specified by the environment variable named $PERL5LIB).
If your shell is bash, add the following lines in the fileashrcat the root of your account.

export PERL5SLI B=${ RSAT}/| i b/ ensenbl / nodul es: ${ PERL5LI| B}
export PERL5SLI B=${ RSAT}/| i b/ ensenbl - conpar a/ nodul es: ${ PERL5LI B}
export PERL5LI B=${ RSAT}/ | i b/ ensenbl -vari ati on/ nodul es: ${ PERL5LI B}

If your shell is tcsh or chs, add the following lines in the fitshrcat the root of your
account.

setenv PERL5SLI B ${ PERL5LI B} : ${ RSAT}/ | i b/ ensenbl / nodul es
setenv PERL5LI B ${ PERL5LI B} : ${ RSAT}/ | i b/ ensenbl - conpar a/ nodul es
set env PERL5LI B ${ PERL5LI B} : ${ RSAT}/ | i b/ ensenbl - vari ati on/ nodul es

The EnsEMBL libraries also require the SQL client Perl moddED::mysql as well as
DBI, which can be installed witltpan (for this you need root privileges). Note that the
installation of the CPAN module DBD:mysql may require a priostallation of a MySQL
client on your machinent t p: / / dev. nysqgl . conf downl oads/).

Note to access EnsEMBL versions above 47, you need port 5306 t@déreed on your
machine. This might require to consult the system admattistrof your network in order to
ensure that the Firewall accepts this port.

Detailed information about the EnsEMBL libraries can be otgd on the EnsEMBL web
site @).

2htt p: // ww. ensenbl . org/ i nf o/ usi ng/ api / api _i nstal | ation. htni
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4.5 Compiling the Perl Stubb for Web services

Web services allow you
If you want to use the Web services, you need to compile thietStuorder to synchronize
the Perl modules of your client with the service specificabbthe server.

## Change directory to the sanple Perl Wb services clients
cd $RSAT/ws_clients/perl_clients

## Conpile the stubb

## Your conputer will open a connection to the Wb services server
## and col l ect the WSDL specifications of the supported services.
make st ubb

## Test the connection to the Wb services
make test

3peware, this is not the same as Web server

16



5 Compiling C programs in  RSAT

Some of the tools available RSAT (info-gibbs, matrix-scan-quick, count-words) are writ-
ten in theC language. The distribution only contains the sources &fdheols, because the
binaries are operating system-dependent. The progranmsecaompiled in a very easy way.

cd $RSAT,;
make -f makefiles/init_ RSAT. nk conpil e_al

This will compile and install the following programs in theettory SRSAT/bin

The installation directory can be changed by redefining the &lriable. For instance, if
you have the system adminstrator privileges, you couldihdte compiled programs in the
standard directory for compiled packagass(/local/bin).

cd $RSAT;
make -f nakefiles/init_RSAT.nk conpile_all BIN=/usr/local/bin

* info-gibbs: a gibbs sampling algorithm based on optimization of theitfiermation
content of the motif P].

» count-words: an efficient algorithm for counting word occurrences in DB#quences.
This program is much faster thafigo-analysis but it only returns the occurrences and
frequencies, whereas oligo-analysis returns over-reptaton statistics and supports
many additional optionscount-words is routinely used to compute word frequencies
in large genome sequences, for calibrating the Markov nsaakd byoligo-analysis

* matrix-scan-quick: an efficient algorithm for scanning sequences with a positi
specific scoring matrix. As its name indicat@satrix-scan-quick is muchfaster than
the Perl scriptmatrix-scan, but presents reduced functionalities (only computes the
weight, returns either a list of sites or the weight scorérithigtion).
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6 Downloading genomes

RSATIncludes a series of tools to install and maintain the latestion of genomes.

The most convenient way to add support for one or severah@ge on your machine is
to use the programsupported-organismsanddownload-organism

Beware, the complete data required for a single genome maypgaeveral hundreds of
Mb, becauseRSATnot only stores the genome sequence, but also the oligatidsdefre-
guency tables used to estimate background models, anddles & BLAST hits used to get
orthologs for comparative genomics. If you want to instadiny genomes on your computer,
you should thus reserve a sufficient amount of space.

6.1 Original data sources

Genomes supported ®RSATwere obtained from various sources.
Genomes can be installed either from R®ATweb site, or from their original sources.

* NCBI/Genbankf{t p://ftp. ncbi.nih.gov/genones/)

« UCSC fhttp://genone. ucsc. edu/) for the multi-genome alingment files (mul-
tiz) used bypeak-footprints.

* ENSEMBL (htt p: / / ww. ensenbl . or g/ ) genomes are supported by special tools
(retrieve-ensembl-seqsupported-organisms-ensembl

* The EBIgenome directory ¢ p: / / ft p. ebi . ac. uk/ pub/ dat abases/ genones/ Eukar yot

Other genomes can also be found on the web site of a diversiggmome-sequencing
centers.

6.2 Requirement : wget

The download of genomes relies on the applicatigret, which is part of linux distributioh
wget is a “web aspirator”, which allows to download whole dirgats from ftp and http
sites. You can check if the program is installed on your maehi

wget --help

This command should return the help pagesugret. If you obtain an error message
(“command not found”), you need to ask your system admiistrto install it.

IFor Linux: htt p: //ww. gnu. or g/ sof t war e/ wget / ; for Mac OsX
http://downl oad. cnet. com Wjet / 3000- 18506_4- 128268. ht
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6.3 Importing organisms from the  RSAT main server

The simplest way to install organisms on dR@BATsite is to download the RSAT-formatted
files from the web server. For this, you can use a web aspifdoexample the program
wget).

Beware, the full installation (including Mammals) requiedarge disk space (several dozens
of Gb). You should better start installting a small genome st it before processing to the
full installation. We illustrate the approach with the gereof our preferred model organism:
the yeasBaccharomyces cerevisiae

6.3.1 Obtaining the list of organisms supported on the
RSAT server
By default, the progransupported-organismsreturns the list of organisms supported on

your localRSATIinstallation. You can however use the optioser ver to obtain the list of
organisms supported on a remote server.

support ed- or gani sns -server

The command can be refined by restricting the list to a giveortaf interest.

support ed- organi sns -server -taxon Fung

You can also ask additional information, for example theed#tthe last update and the
source of each genome.

support ed- organi snms -server -taxon Fungi -return |ast_update, source, | D

6.3.2 Importing a single organism

The command

downl oad- or gani sm

allows you to download one or several organisms.

Beware, the complete data for a single genome may occupyadeeas of Megabytes
(Bacterial genomes) or a few Gigabases (Mammalian). Dowdinigetenomes thus requires a
fast Internet connection, and may take time. If possibleagé download genomes during the
night (European time).

As a first step, we recommend to download the genome of the $aasharomyces cere-
visiag since this is the model organism used in our tutorials.

downl oad- organism-v 1 -org Saccharomyces_cerevi si ae

In principle, the download should start immediatéBeware the data volume to be down-
loaded is important, because the genome comes togetheextithfiles (blast hits with other
genoems, oligonucleotide and dyad frequencies). Depgratirthe network bandwidth, the
download of a genome may take several minutes or tens of egnut
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After the task is completed, you can check if the configurafie has been correctly up-
dated by typing the command.

support ed- or gani sns

In principle, the following information should be displalen your terminal.

Sacchar omyces_cerevi si ae

You can also add parameters to get specific information osupported organisms.

supported-organisns -return | D, | ast_update

6.3.3 Importing a few selected organisms

The programdownload-organism can be launched with a list of organisms by using itera-
tively the option- or g.

downl oad-organism-v 1 -org Escherichia coli_K12 -org Sal nonella_typh

6.3.4 Importing all the organisms from a given taxon

For comparative genomics, it is convenient to install onryserver all the organisms of a
given taxon. For this, you can simply use the optidraxon of download-organism

Before doing this, it is wise to check the number of genomeshibibbng to this taxon on
the server.

## Get the list of organisns belonging to the order "Enterobacterial es" on the server
support ed- organi sns -taxon Enterobacterial es -server

## Count the number of organi snms
support ed- organi sns -taxon Enterobacteriales -server | we -|

In Oct 2009, there are 94 Enterobacteriales supported oR3A& server. Before starting
the download, you should check two things:

1. Has your network a sufficient bandwidth to ensure the feaiis a reasonable time ?

2. Do you have enough free space on your hard drive to stotlecslé genomes ?

If the answer to both questions is “yes”, you can start therdoad.

downl oad- organi sm-v 1 -taxon Enterobacterial es

6.4 Adding support for Ensembl genomes

In addition to the genomes imported and maintained on yaal RSAT server, the program
retrieve-ensembl-seqallows you to retrieve sequences for any organism suppantede
Ensembl databaséf(t p: / / ensenbl . or g).

For this, you first need to install the Bioperl and Ensembl Ramdries (see sectiofh.4).
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6.4.1 Handling genomes from Ensembl

The first step to work with Ensembl genomes is to check thefisrganisms currently sup-
ported on their Web server.

suppor t ed- or gani sns- ensenbl

You can then get more precise information about a given asgafbuild, chromosomes)
with the commanansembl-org-info.

ensenbl -org-info -org Drosophil a_nel anogast er

Sequences can be retrieved from Ensembl with the commetndve-ensembl-seq
You can for example retrieve the 2kb sequence upstream trfegthscription start site of the
genePAX60f the mouse.

retrieve-ensenbl -seq. pl -org Mis_nuscul us -q PAX6 \
-type upstream -feattype nrna -from-2000 -to -1 -nogene -rm\
-al ltranscripts -uni gseqgs

Options

* -type upstreamspecifies that we want to collect the sequences locatedeapstr
of the gene (more procisely, upstream of the mRNA).

» -feattype nrnaindicates thatthe reference for computing coordinatdsistRNA.
Since we collect upstream sequences, the 5’'most positidmeahRNA has coordinate
0, and upstream sequences have negative coordinates. Hdbteany genes are an-
notated with multiple RNAs for different reasons (altermatsplicing, alternative tran-
scription start sites). By default, the program will retune sequences upstream of each
MRNA annotated for the query gene.

* - nogene clip the sequences to avoid overlapping the next upstream®. ge

* -r mrepeat masking (important for pattern discovery). Repetifequences are re-
placed byN characters.

6.5 Importing genomes from NCBI BioProject

Tne BioProject database hosts the results of genome seqgearail transcriptome projects.

1. Open a connection to the Bioproject Web site
http://ww. nchi . nl m ni h. gov/ bi oproj ect

2. Enter aquery to select the organism of interest. &sg.r eococcus+t auri [ or gn]

3. Ifthe organism genome has been sequenced, you shoultite&@enome Sequencing
Projects” in the record. Find the relevant project and operlihk.

For example, foOstreococcus taurthe most relevant project is PRINA51609
http://ww. ncbi.nl mnih. gov/bi oproject/ 51609
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. Take note of théccesssi on of this genome project: since a same organism might
have been sequenced several times, it will be useful to decthis Accession in the
suffix of the name of the file fo be downloaded.

. Onthe left side of the page, und®al at ed i nf or mati on, clickthe link“Nucl eot i de
genom ¢ dat a”. This will display a list of Genbank entries (one per cointig

. Important. we recommend to create one separate directory per orgaamhip name
this directory according to the organism name followed lg/genome project Acces-
sion number. For example, f@streococcus taurithe folder name would b®streo-
coccus_tauri_ PRINA51609

This convention will facilitate the further steps of indddilon, in particular the parsing
of genbank-formatted files with the progrgrarse-genbank.pl

. In the top corner of the page, click on tBend t o link and activate the following
options.

Send to > File > Genbank full > Create file
Save the file in the organism-specific directory describeatiénprevious step.

. You can now parse the genome with the progparse-genbank.pl Note thatparse-
genbank.pl expects files with extension .gbk or .gbk.gz (as in the NCBI gencepos-
itory), whereas the BioProject genome appends the extergioryou should thus use
the option- ext gb.

par se- genbank. pl -v 2 -i Ostreococcus_tauri_ PRINA51609 -ext gb

After parsing, run the programstall-organism with the following parameters (adapt
organism name).

install-organism -v 2 -org Ostreococcus_tauri_ PRINA51609 \
-task confi g, phyl ogeny, start_stop, al l up, seq_l en_distrib \
-task genome_segnent s, upstream freq, ol i gos, dyads, protei n_freq

6.6 Importing multi-genome alignment files from

UCSC

6.6.1 Warning: disk space requirement

The UCSC multi-genome alignment files occupy a hige disk spddee alignments of 30
vertebrates onto the mouse genome (mm9 multiz30) requd€&b.7 If you intend to offer
support for multi-genome alignments, it might be safe atagia separate hard drive for this

The complete data set available at UCSC in April 2012 occupldsin compressed form,
and probably 7 times more once uncompressed. For efficiegagons, it is necessary to
uncompress these files for using them with the indexing systigoeak-footprints.
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6.6.2 Checking supported genomes at UCSC

As a first step, we will check the list of supported genomeb@tiCSC Genome Browser.

suppor t ed- or gani sns- ucsc

Each genome is assocaited with a short identifier, followed description. For example,
several versions of the mouse genome are currently availabl

mml0 Mouse Dec. 2011 (GRCn88/ mml0) CGenome at UCSC
md Mouse July 2007 (NCBI 37/ mMm®B) Genone at UCSC
mB8 Mouse Feb. 2006 (NCBI 36/ MmB8) Genone at UCSC
mv Mouse Aug. 2005 (NCBI 35/ m/) Genone at UCSC

6.6.3 Downloading multiz files from UCSC

Multi-genome alignments at UCSC are generated with the prognultiz, which produces
files in a custom text format calledaf for Multi-Alignment file.

We show hereafter the command to download the mm9 versidmeahbuse genome, and
install it in the proper directory fopeak-footprints (SRSAT/data/UCSC_mul}iz

downl oad-ucsc-nmultiz -v 1 -org nm®

The program will create the sub-directory for the mm9 genasoegvnlioad the corespond-
ing compressed multiz files (files with extensianaf.gz, uncompress them, and caleak-
footprint with specific options in order to create a position index,alihwill be further used
for fast retrieval of the conserved regions under peaks.
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[/ Testing the command-line tools

7.1 Testing the access to the programs

7.1.1 Perl scripts

From now on, you should be able to use the perl scripts froncoinemand line. To test this,
run:

random seq - hel p

This should display the on-line help for the random sequeecerator.

randomseq -1 200 -r 4 -a a:t 0.3 c:g 0.2

Should generate a random sequence of 200 nucleotides, pptimxamate proportions of
60% A/T and 40% G/C.

7.1.2 Testing Perl graphical librairies

RSATincludes some graphical toolée&ture-map and XYgraph), which require a proper
installation of Perl modules.

GD.pm Interface to Gd Graphics Library.

PostScript::Simple  Produce PostScript files from Perl.

To test if these modules are available on your machine, type.

feature-map -hel p

If the modules are available, you should see the help mesdgdabe program feature-map.
If not, you will see an error message complaining about thesimg librairies. In such a case,
ask your system administrator to install the missing maglule

7.1.3 Python scripts

From 2009 releases, tiRSAT distribution includes some Python scripts. To test thay tHre
running correctly, you can try.

‘randomm)tif -1 10 -c 0.85 -n 20 \

This command will generate a 20-columns position-specariag matrix (PSSM) with
85% conservation of one residue in each column.
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7.1.4 C programs

You can test the correct installation of the C programs withfollowing command.

randomseq -1 1000 -a a:t 0.4 c:g 0.1\
| count-words -1 2 -v 1 -2str -i /dev/stdin

The first programrandom-seq) is a Perl script, which generates a random sequence. The
output is directly piped to the C progracmunt-words, which computes the frequencies and
occurrences of each dinucleotide.

7.2 Testing genome installation

We will now test if the genomes are correctly installed. Yaun obtain the list of supported
organisms with the command:

suppor t ed- or gani sns

If this command returns no result, it means that genomes wiélter not installed, or not
correctly configured. In such a case, check the directoniéisedata/genomesirectory, and
check that the filelata/supported_organisms.pl

Once you can obtain the list of installed organisms, try toeee some upstream sequences.
You can first read the list of options for thetrieve-seqgprogram.

retrieve-seq -help

Select an organism (s&yaccharomyces cerevisjaand retrieve all the start codons with
the following options :

retrieve-seq -org Saccharomyces cerevisiae \
-type upstream-fromO -to +2 -all \
-format wc - noconment

This should return a set of 3 bp sequences, mostly ATG (in #se ofSaccharomyces
cerevisiaeat least)
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8 Installing third-party programs

8.1 Complementary programs for the analysis of
regulatory sequences

The RSAT distribution only contains the programs developed byRBAT team.

A few additional programs, developed by third parties, catiomally be integrated in
the package. All third-party programs may be loacated indihectory bin directory of the
RSATdistribution.

In order to add functionalities tBSAT, install some or all of these programs and include
their binaries path rsa-tools/bin. If you are not familiathwthe installation of unix programs,
ask assistance to your system administrator.

Some of those can be downloaded and installed automaticatlg the makefilenstall_rsat.mk
Before doing this, you must make sure that the progveget (this program is supported on
Linux T and Mac OS)2 systems).

You can then run the following commands to install some oftktel-party programs that
are complementary tBSAT.

cd $RSAT;
make -f nmakefiles/install rsat.nk install_ext _apps

Some other third-party programs will require a manual ikegian (in particular,vmatch
andmkvtree).

vmatch and mkvtree : developed by Stefan Kurtz, are used by the progrange-sequences
to mask redundant sequences that bias motif discovergtatati

seqlogo : developed by Thomas D. Schneider, is used used by the pnegranvert-
matrix , compare-matrices peak-motifs, matrix-quality and a few others, to gen-
erate logosseglogois the command-line version ¢¥eblLogo®.

Download the source code archive and uncompress it. Copyplibe/ing files to the di-
rectorybin of your RSAT distribution: seqlogglogo.pm template.pnandtemplate.eps

seglogorequires a recent version gk (ghostscript) to create PNG and PDF output, and
ImageMagic’s conver? to create GIFs.

Ihtt p: // ww. gnu. or g/ sof t war e/ wget /

htt p: // downl oad. cnet . com Wjet / 3000- 18506_4- 128268. ht ni
Shtt p: // webl ogo. ber kel ey. edu/

“ht t p: // www. ghost scri pt. cont

Shtt p: / / www. i magenagi ck. or g/

26


http://www.gnu.org/software/wget/
http://download.cnet.com/Wget/3000-18506_4-128268.html
http://weblogo.berkeley.edu/
http://www.ghostscript.com/
http://www.imagemagick.org/

Program author URL

vmatch+mkvtree Stefan Kurtz  http://ww. vimat ch. de/

seqglogo Thomas Sneidemt t p: / / webl ogo. ber kel ey. edu/

patser Jerry Hertz ftp://ftp.genetics.wstl.edu/pub/storno/ Consensus/
consensus Jerry Hertz ftp://ftp.genetics.wstl.edu/pub/storno/ Consensus/
meme Tim Bailey http:// mene. sdsc. edu/

MotifSampler Gert Thijs http: // ww. esat . kul euven. ac. be/ ~t hi j s/ downl oad. ht m

Table 8.1: Programs from other developers which are complementary tB8#Ad package.

matrix-based pattern discovery  : several third-party pattern discovery programs can be
optionally called from somBSATtask managers (e.gaultiple-family-analysis, peak-
motifs).

* meme(Tim Bailey)

» consensugJerry Hertz)

» MotifSampler (Gert Thijs)
* gibbs (Andrew Neuwald)

Their installation is not properly required fRSAT functioning, but it may be convenient
to install them in order to compare the results retured bgradttive motif discovery
approaches on the same data sets.

8.2 Recommended programs for the Network Analysis
Tools (NeAT)

For the Network Analysis Tools (NeAT), we recommend to ilhgdtee following programs,
which offer complementary functionalities for the anasysf networks/graphs.

Some programs come in the contrib directory of R®AT distribution. Some others have
to be downloaded from their original distribution site.

To compile the progranfloydwarshall located in thecontrib/floydwarshalldirectory of
RSAT, use this command :

gcc $RSAT/ contri b/ fl oydwar shal | / fl oydwar shal | . ¢ -0 $RSAT/ bi n/ fl oydwar shal |

In addition, the contributed programs REA and kWalks neecktmbtalled.
To install kWalks, type:

cd $RSAT/ contri b;
tar -xzvf kwal ks/ kwal ks. t gz;
cd $RSAT/ contri b/ kwal ks/ src;
make cl ean; nake

You can test taht the compilation worked by running the felteg command.
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$RSAT/ cont ri b/ kwal ks/ bi n/ | kwal k

This should display the help messagédkofalk .

Check that the KWALKS ROOT variable in the RSAT config flBRSAT/RSAT _config.prgps
points to the correct path (it should be the absolute pa#R8AT/contrib/kwalks/bij/

To install REA, type:

cd $RSAT/ contri b/ REA;
tar xzvf REA.tgz;
rm-f =.o0;

make

You can test taht the compilation worked by running the feligg command.

$RSAT/ cont ri b/ REA/ REA

This should display the help messageREA .
Check that the REA_ROOT variable in the RSAT config flREAT/RSAT _config.prgps
points to the correct path (it should be the absolute pa#RSAT/contrib/REA
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9 Installing additional genomes on
your machine

The easiest way to install genomes on your machine is to d@gnthem from the main
RSATserver, as indicated in the Chapter “Downloading genomesadof the installation
guide).

In some cases, you may however wish to install a genome bygliubecause this genome
is not supported on the maRSATserver. For this, you can use the programs that we use to
install new genomes on the margATserver.

9.1 Installing genomes from NCBI/Genbank files

In the sectior6, we saw that the genomes installed on the nR@ATserver can easily be
installed on your local site. In some cases, you would likengtall additional genomes,
which are not published yet, or which are not supported omthie RSAT server.

If your genomes are available in Genbank (files .gbk) or EMBIlegfiembl) format, this
can be done without too much effort, using the installatmrig of RSAT.

The parsing of genomes from their original data sources \wgekier more tricky than the
synchronization from th&SATserver, so this procedure should be used only if you need to
install a genome that is not yet supported.

If this is not your case, you can skip the rest of this section.

9.1.1 Organization of the genome files

In order for a genome to be support®&BATneeds to find at least the following files.
1. organism description
2. genome sequences
3. feature tables (CDS, mRNA, ...)

4. lists of names/synonyms

From these files, a set of additional installation steps belldone byRSATprograms in
order to compute the frequencies of oligonucleotides amdisiyn upstream sequences.

If you installedRSAT as specified above, you can have a look at the organizatiosab-a
ported genome, for example the ye8siccharomyces cerevisiae
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cd ${RSAT}/ public_htm /data/ genones/ Sacchar onyces_cer evi si ae/ genone
ls -1

As you see, the foldegenomecontains the sequence files and the tables describing the
organism and its features (CDSs, mRNAs, ...). R®ATparser exports tables for all the
feature types found in the original genbank file. There awus tnlot of distinct files, but you
should not worry too much, for the two following reasons:

1. RSATonly requires a subset of these files (basically, those @sgrorganisms, CDSs,
MRNAS, rRNAs and tRNAS).

2. All these files can be generated automaticallyRISAT parsers.

Organism description

The description of the organism is given in two separate.files

cd ${RSAT}/ public_ht i /data/ genones/ Sacchar onyces_cer evi si ae/ genone
s -1 organisnx.tab

nore organi smtab
nore organi smnanes.tab

1. organism.talspecifies the ID of the organism and its taxonomy. The ID ofrgaism
is the TAXID defined by the NCBI taxonomical database, and isrtamy is usually
parsed from the .gbk files (but yo may need to specify it ydtirsecase it would be
missing in your own data files).

2. organism_name.taimdicates the name of the organism.

Genome sequence

A genome sequence is composed of one or more contigs. A dsmticontigous sequence, re-
sulting from the assembly of short sequence fragmentsraddaiuring the sequencing. When
a genome is completely sequenced and assembled, each dmenosmes as a single contig.

In RSAT, the genome sequence is specified as one separate file pigr @mbomosome)
sequence. Each sequence file must be in raw format (i.e. &leegbntaining the sequence
without any space or carriage return).

In addition, the genome directory contains one file indigathe list of the contig (chromo-
some) files.

cd $RSAT/ dat a/ genones/ Sacchar onyces_cer evi si ae/ genone/

## The list of sequence files
cat contigs.txt

## The sequence files
s -1 *.raw
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Feature table

The genomalirectory also contains a set of feature tables giving trsechiaformation about
gene locations. Several feature types (CDS, mRNA, tRNA, rRNAYmaspecified in separate
files (cds.tah mrna.tah trna.tab rrna.tab).

Each feature table is a tab-delimited text file, with one r@wfeature (cds, mrna, ...) and
one column per parameter. The following information is exted to be found.

Identifier
Feature type (e.g. ORF, tRNA, ..))

Name

W dp e

Chromosome. This must correspond to one of the sequenctfiels from the fasta
file.

Left limit
Right limit

Strand (D for direct, R for reverse complemet)

© N o O

Description. A one-sentence description of the genetiomc

## The feature table
head -30 cds.tab

Feature names/synonyms

Some genes can have several names (synonyms), which aifespi@cseparate tables.
1. ID. This must be one identifier found in the feature table
2. Synonym
3. Name priority (primary or alternate)

## View the first row of the file specifying gene nanmes/synonyns
head -30 cds_nanes.tab

Multiple synonyms can be given for a gene, by adding severas lwith the same ID in the
first column.

## An exanpl e of yeast genes with nultiple nanmes
grep YFLO21W cds_nanes.tab
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9.1.2 Downloading genomes from NCBI/Genbank

The normal way to install an organismR8AT s to download the complete genome files from
the NCBIY, and to parse it with the prograparse-genbank.pl

However, rather than downloading genomes directly fromNIi@BI site, we will obtain
them from a mirro? which presents two advantages?

» Genome files are compressed (gzipped), which stronglycestihe transfer and storage
volume.

 This mirror can be queried bgync, which facilitates the updates (with the appropriate
options,rsync will only download the files which are newer on the server tharyour
computer).

RSATIincludes a makefile to download genomes from different sssiré\Ve provide here-
after a protocol to create a download directory in your aotoand download genomes in
this directory. Beware, genomes require a lot of disk spasgea@ally for those of higher
organisms. To avoid filling up your hard drive, we illustraéite protocol with the smallest
procaryote genome to datktycoplasma genitamlium

## Creating a directory for downl oadi ng genonmes in your hone account
cd $RSAT

nkdir -p downl oads

cd downl oads

## Creating a link to the makefile which allows you to dow oad genones
In -s $RSAT/ makefil es/ downl oads. nk ./ makefile

We will now download a small genome from NCBI/Genbank.

## Downl oadi ng one directory from NCBI Genbank
cd $RSAT/ downl oads/
nake one_genbank_dir NCBI DI R=Bacteri a/ Mycopl asma_genital i um

We can now check the list of files that have been downloaded.

## Downl oadi ng one directory from NCBI Genbank
cd $RSAT/ downl oads/
I's -1 ftp.nchi.nih.gov/genones/Bacterial Mycopl asma_genitalium

RSAT parsers only use the files with extensigbk.gz
You can also adapt the commande to download (for exampl#é)elFungal genomes in a
single run.

## Downl oadi ng one directory from NCBI Genbank
cd $RSAT/ downl oads/
make one_nchi _dir NCBI _DI R=Fung

You can do the same for Bacteria, of for the whole NCBI genomesigpy, but this re-
quires sveral Gb of free disck space.

ftp://ftp.nchi.nih. gov/genones/
2bi o- mi rror. net/bi om rror/nchi genonmes/
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9.1.3 Parsing a genome from NCBI/Genbank

The programparse-genbank.plextract genome information (sequence, gene location, ...)
from Genbank flat files, and exports the result in a set of &lvited files.

par se-genbank. pl -v 1\
-1 $RSAT/ downl oads/ ft p. ncbi . ni h. gov/ genones/ Bact eri a/ Mycopl asma_geni tal i um

9.1.4 Parsing a genome from the Broad institute (MIT)

The websiteht t p: / / www. br oad. m t. edu/ offers a large collection of genomes that
are not available on the NCBI website. We wrote a specific pdos¢he Broad files.

To this, download the following files for the organism of irgst : the supercontig file, the
protein sequences and the annotation file in the GTF format.

These files contain sometimes too much information thatdiheuemoved.
This is an example of the beginning of the fasta file contgrire protein traduction. In
this file, we should remove everything that follows the piroteame.

>LELG 00001 | Lodderonyces el ongi sporus hypothetical protein (translation) (1085 aa)
MKYDTAAQLSLI NPQTLKGLPI KPFPL SQPVFVQGVNNDTKAI TQGVFLDVTVHFI SLPA
| LYLHEQ PVGQVLLGLPFQDAHKLSI GFTDDGDKREL RFRANGNI HKFPI RYDGDSNYH
| DSFPTVQVSQTWI PPLSEM.RPAFTGSRASEDDI RYFVDQCAEVSDVFYI KGGDPGRL

This is an example of the beginning of the fasta file contgrilre contigs. In this file, we
should remove everything that follows the name of the contig

>supercontig_1.1 of Lodderonyces el ongi sporus

AAGAGCATCGCCCAAATGATGT TTTTCAGT CCATCAATGTGATGGATCTGATAGT TGAAG
GTCCTGATGAAGT TCAACCATTTGTAAACCCGATTTACAAAGT GTGAATTATCGAGT GGT
TTATTCATCACAAGGACAAGAGCTTTGT TGGT TGACAGAGATGT TTTGCAGAAAGCCCT T
AAGGATGGTATTGCCTTGT TCAAGAAGAAACCAGT TGTTACTGAAGTAAATCTGACGACC

This is an example of the beginning of the GTF file containimg ¢ontigs annotation. We
should rename the contig name so that it corresponds to ¢ie fife of contig. To this, we
will remove the text in the name of the contig (only keep thpesaontig number) and add a
prefix.

supercont 1. 19%200f ¥20Lodder onyces%0el ongi sporus LE1_FI NAL_CENECALL start_codon

322 324 . + 0 gene_id "LELG 00001"; transcript_id "LELT _00001"

super cont 1. 19200f ¥20Lodder omyces%0el ongi sporus LE1_FI NAL_CGENECALL stop_codon

3574 3576 . + 0 gene_id "LELG 00001"; transcript_id "LELT 00001"

supercont 1. 19200f ¥%20Lodder omyces%?0el ongi sporus LE1_FI NAL_GENECALL exon 322

3576 . + . gene_id "LELG 00001"; transcript_id "LELT_00001"

super cont 1. 19%200f %20Lodder onyces%20el ongi sporus LE1_FI NAL_GENECALL CDS 322 3573
+ 0 gene_id "LELG 00001"; transcript_id "LELT_00001"

We use the parsearse-broad-mit.

parse-broad-mt.pl -taxid 36914 -org Lodderonyces_el ongi sporus \
-nuc_seq | odderonyces_el ongi sporus_1 supercontigs.fasta \
-gtf | odderonyces_el ongi sporus_1 transcripts.gtf \
-gtf_renove ’'supercont’ \
-gtf_renove ' %200of ¥20Lodder omyces%20el ongi sporus’ \
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-contig_prefix LELG_ -nuc_renpbve supercontig_\
-nuc_renove ' of Lodderonyces el ongi sporus’ \
-aa | odderomyces_el ongi sporus_1 proteins.fasta -aa_renove ' .*’

This will create the raw files, the feature files and the proseiquence file.

9.1.5 Updating the configuration file

After having parsed the genome, you need to perform oneiadditoperation in order for
RSATto be aware of the new organism: update the configuration file.

install-organism-v 1 -org Mycoplasma_genitalium-task config

## Check the last lines of the configuration file
tail -15 $RSAT/ dat a/ supported_organi sns. p

From now on, the genome is considered as supported on yoair R8ATsite. You can
check this with the commanslipported-organisms

9.1.6 Checking the start and stop codon composition

Once the organism is found in your configuration, you neecheck whether sequences are
retrieved properly. A good test for this is to retrieve ak tstart codons, and check whether
they are made of the expected codons (mainly ATG, plus soteeative start codons like
GTG or TTG for bacteria).

The scriptinstall-organism allows you to perform some additional steps for checking the
conformity of the newly installed genome. For example, wik @ampute the frequencies of
all the start and stop codons, i order to check that geneitotatvere corectly parsed.

install-organism-v 1 -org Mycoplasma_genitalium-task start_stop
I's -1 $RSAT/ dat a/ genones/ Mycopl asma_geni tal i unf genone/ *start *

I's -1 $RSAT/ dat a/ genones/ Mycopl asme_geni t al i unf genone/ * st op*

The stop codons should be TAA, TAG or TGA, for any organism. éacaryotes, all start
codons should be ATG. For some procaryotes, alternativecstdons (GTG, TGG) are found
with some genome-specific frequency.

cd $RSAT/ dat a/ genones/ Mycopl asnma_geni tal i um genone/

## A file containing all the start codons
nore Mycopl asma_genitaliumstart_codons. wc

## Afile with trinucleotide frequencies in all start codons
nore Mycopl asma_genitaliumstart _codon_frequencies

## A file containing all the stop codons
nore Mycopl asma_genitali um stop_codons. wc

## A file with trinucleotide frequencies in all stop codons
nore Mycopl asma_genitali um stop_codon _frequencies
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9.1.7 Calibrating oligonucleotide and dyad frequencies with
install-organisms

The program®ligo-analysisand dyad-analysisrequire calibrated frequencies for the back-
ground models. These frequencies are calculated autaitatiath install-organism.

install-organism-v 1 -org Debaryonyces_hansenii \
-task al lup, oligos, dyads, upstream freq, protein_freq

Warning: this task may require several hours of computation, depgnain the genome
size. For theRSAT server, we use a PC cluster to regularly install and updaterges. As the
taskallup, is a prerequisite for the computation of all oligonucldetand dyad frequencies, it
should be run directly on the main server before computirgpand dyad frequencies on the
nodes of the cluster. We will thus proceed in two steps. Nade this requires a PC cluster
and a proper configuration of the batch management program.

## Retrieve all upstream sequences

## Executed directly on the server

install-organism-v 1 -org Debaryomyces _hansenii \
-task allup

## Launch a batch queue for conputing all oligo and dyad frequencies
## Executed on the nodes of a cluster
install-organism-v 1 -org Debaryomyces_hansenii \

-task oligos, dyads, upstream freq, protein_freq -batch

9.1.8 Installing a genome in your own account

In some cases, you might want to install a genome in your owowd rather than in the
RSATfolder, in order to be able to analyze this genome beforenuuittin public access.

In this chapter, we explain how to add support for an orgamsiyour local configuration of
RSAT. This assumes that you have the complete sequence of a gesmadreetable describing
the predicted location of genes.

First, prepare a directory where you will store the data fmrryorganism. For example:

nkdir -p $HOVE/ r sat - add/ dat a/ Mygenus_nyspeci es/

One you have this information, start the programtall-organism. You will be asked to
enter the information needed for genome installation.

Updating your local configuration

» Modify the local config file

* You need to define an environment variable called RSA _LOCALNEI(®, containing
the full path of the local config file.
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9.2 Installing genomes from EMBL files

RSATalso includes a scripparse-embl.pl to parse genomes from EMBL files. However,
for practicaly reasons we generally parse genomes from @RlNenome repository. Thus,
unless you have a specific reason to parse EMBL files, you carttskisection.

The progranparse-embl.plreads flat files in EMBL format, and exports genome sequences
and features (CDS, tRNA, ...) in different files.

As an example, we can parse a yeast genome sequenced by ti@eé@ees” project.

Let us assume that you want to parse the genome of the sfi@sli@gyomyces hansenii

Before parsing, you need to download the files in your account,

» Create a directory for storing the EMBL files. The last levette# directory should be
the name of the organism, where spaces are replaced by oorEgsLet us assume that
you store them in the directo§RSAT/downloads/Debaryomyces_hansenii

» Download all the EMBL file for the selected organism. Savehaame under its origi-
nal name (the contig ID), followed by the extensioanbl )

We will check the content of this directory.

s -1 $RSAT/ downl oads/ Debar yonmyces_hanseni i

On my computer, it gives the following result

CR382133. enbl
CR382134. enbl
CR382135. enbl
CR382136. enbl
CR382137. enbl
CR382138. enbl
CR382139. enbl

The following instruction will parse this genome.

parse-enbl .pl -v 1 -i $RSAT/ downl oads/ Debar yonyces_hanseni i

If you do not specify the output directory, a directory is@uatically created by combining
the current date and the organism name. The verbose mesgidigedicate you the path of
this directory, something likBHOME/parsed_data/embl/20050309/Debaryomyces_hansen

You can now perform all the steps above (updating the conéigifitalling oligo- and dyad
frequencies, . ..) as for genomes parsed from NCBI.

Shtt p: // nat chaug. | abri . u- bor deaux. f r/ Genol evur es/ downl oad. php
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Installing a genome in the main  RSAT directory

Once the genome has been parsed, the simplest way to malkdatoée for all the users is to
install it in theRSATgenome directory. You can already check the genomes iegtalthis
directory.

I's -1 $RSAT/ dat a/ genones/

There is one subdirectory per organism. For example, th&t gada is iffRSAT/data/genomes/Sac-
charomyces_cerevisiaelhis directory is further subdivided in foldergenomeandoligo-
frequencies

We will now create a directory to store data about Debarya@aybansenii, and transfer the
newly parsed genome in this directory.

## Create the directory
nkdi r -p $RSAT/ dat a/ genones/ Debar yonyces_hanseni i / genonme

## Transfer the data in this directory
mv $HOVE/ par sed_dat a/ enbl / 20050309/ Debar yonmyces_hanseni / » \
$RSAT/ dat a/ genones/ Debar yonyces_hanseni i / genone

## Check the transfer
I's -1tr $RSAT/ dat a/ genones/ Debar yomyces_hanseni i / genone

37



	Description and requirements
	Description
	Requirements
	Operating system
	Perl language
	Python language
	Java language
	Helper applications


	Obtaining RSATdistribution
	Installation from a compressed archive
	Downloading RSATfrom the CVS server
	CVS configuration
	Obtaining a first version of RSATprograms
	Updating RSATprograms


	Initializing RSAT
	Configuring RSAT
	Adding RSATto your path

	Initializing the directories
	Adapting RSAT local configuration
	Creating site-specific configuration files
	Editing the RSAT local configuration file
	Checking the RSAT path
	Checking the java path (required for pathway tools only)


	Installing Perl modules
	Before installing Perl modules: install the GD library
	Automatic installation of Perl modules
	List of Perl modules required for full functionalities of RSAT
	Additional Perl modules required to support EnsEMBL genomes
	Compiling the Perl Stubb for Web services

	Compiling C programs in RSAT
	Downloading genomes
	Original data sources
	Requirement : wget
	Importing organisms from the RSATmain server
	Obtaining the list of organisms supported on the RSATserver
	Importing a single organism
	Importing a few selected organisms
	Importing all the organisms from a given taxon

	Adding support for Ensembl genomes
	Handling genomes from Ensembl

	Importing genomes from NCBI BioProject
	Importing multi-genome alignment files from UCSC
	Warning: disk space requirement
	Checking supported genomes at UCSC
	Downloading multiz files from UCSC


	Testing the command-line tools
	Testing the access to the programs
	Perl scripts
	Testing Perl graphical librairies
	Python scripts
	C programs

	Testing genome installation

	Installing third-party programs
	Complementary programs for the analysis of regulatory sequences
	Recommended programs for the Network Analysis Tools (NeAT)

	Installing additional genomes on your machine
	Installing genomes from NCBI/Genbank files
	Organization of the genome files
	Downloading genomes from NCBI/Genbank
	Parsing a genome from NCBI/Genbank
	Parsing a genome from the Broad institute (MIT)
	Updating the configuration file
	Checking the start and stop codon composition
	Calibrating oligonucleotide and dyad frequencies with install-organisms
	Installing a genome in your own account

	Installing genomes from EMBL files


