SO
£ (*Tripal

6.xv0.2 Users Guide January22, 2010

©2009 Clemson University Genomics Institute



TABLE OF CONTENTS

LICENSE & TEIMS O USE.....iiiiiii ittt ettt et e e st e s e e snr e e sne e e s nne e e e snreeens 3
T INTRODUCTIQN ..ot e oo e e et e ettt ettt ae et e beba bt e oo e e e e e e e eeaeaeaeeeeeeeasnnnsannaa e e e e eaaeaesd 4
L. WHY USE THIR@L..eeeeeeiitieiee ettt e e ettt e e ettt e e e skt e e e e e aab bt e e e e st b et e e e s anbreeeeeesnnbneeeeanns 4
T2 AUDIENC E ...ttt s e oo oo oo e e e et et e et eee e e et tebebab bbb e e e e e e e e e e e e aaaaaaaaesd A4
1.3 DEPENDENCIES......oeeeeetiiiie ettt ettt et e e e a4 e s s b et b e e et e et e et e e e e eesanbbbbbe b e e eeaaaeeeeaesannnne 5
L.3LL DRUPAL B ...ttt ettt et e e e e+ 4 e e bbb ettt e e e e e e e e e e aa s b n b b e bt e et e e aeeaaeeeaaannnnbrnneees 5
G T T U I =Y 3 T s To ][ To Y R 5

L 3.3 DRUPAL HeID .ottt ettt e e et e e e et et e e e e e e e s s saanananbeeeeeeeeeaeeesee s nnananrnteneeeeas 5
RS I 3 €11V (@ ] 2o - To [0 100 00 SRRSO 6

LA VERSIONS ...ttt e e e o e oo e e e e e e et e e e e eeeeeaetebebabe bbb e e e e e eaeeeeaaaaaaaeeesd 6.
LS LIMIT AT ION S . et e et e e e e et et et ee e e e e e e e ee e bbb s s e s e e e e e e e eeeeaeeeeeeeeeennensnnnn e nas 6

22 @ ¥ {Tod G - o O PUEPURR S 7
S INSTALLATION & SELLP. .. eeeieieeeieeeeeeeee et e e e e e e e e e e e e e e e et eeeeeeeeetebn e e s e s e e e e e eeeeeaeteeeeeeeeenesnnsnnnnnn i aad 8
B DA T AB A S S ... e e e e e e e e e et et et e e e e e rnnr e s 8
3.2 SETUP 0Of Chado & DIUPAL......ccoiiiiiiie ittt e e e b e e e e e e e e ennes 8
3.3 CONFIGURATIOMN. ..ttt e e et e e e e et ettt ettt et ee e s s s s s e e e e e e e e e eeaaeaeeeaeeeaeeeeenbnbnbnsnnnn e aeeeeaaeaaaaaaees 9
3.4 DOWNLOAD and Installation op@it modules & TReME.........ueiiiiiiiii e 9
B0 PERMISSIOINS ...t e e e et ettt ettt et e e e e e bbb e e e e e e e e e e e et et e e e e e renran s 10

A TRIPAL MOUUIBS. ...ttt ettt ettt ettt e e e o4 oo e b bbb be e et e e e e e e e e e aaanabbebbeeaeeeeeaaeeeeaaannns 11
4.1 OVERVIEMV.....coeieiitetee ettt s oo e oo oo oo e e e e e et ettt e e eeeeebe b e bbb et e e e e e e e e e e eeeeeenees 11
o I | I o = 12
4.3 TRIPAL OrganiSmM MOGUIE. .........co it eee e e e ettt e e e e e e e e e s e s s e e e e e e e e s eeesssnnsnnrenereeeeaeeesannan 12
4.4 TRIPAL Feature MOAUIE........ccoiiiie ettt et nnne e 18
4.5 TRIPAL LIDrary MOGUIE. .....cooi ittt et e e e e e e ettt e e e e e e e e e e s e e nnbbab b e e eaeaaeeeeeaaanan 23
4.6 Tripal ANAIYSIS MOAUIE. ..ottt e e e e e e s e e e bbb r e e e e e e e e e e e e annnnnne 23
4.7 TRIPAL ANalysis BISEIAUIE ............c..eeiiieeiiiiieeee et e e e e e e e e e e e e 24



4.8 TRIPAL Analysis Unigene MOULE.............ccuuiiiiiieiieeie e e e e e e e s e s e e e e e e e e e e e e e s s nnnrenneees 27

B THEMING the SItE.. ..ttt et e e e e e e e e et e e bt ere e et e e e aeeesesaanbnbbeeeeeaaaaeaaeeessaannnes 28
N I g o T= U I 0 1= 1 T PO TP PP PPTPPPPPPIN 28
5.2 ENABLING the Tripal TREIME. ... et e 28
5.4 CUSTOMIZING CONENE PAOgES. . .uutuieeueiuiniiiiaieieieeeeeeeaeaeteeteteteeeeaaassseasaaa s aaaasaaaaaeaaeeteeeeeeemerernmnrnne, 29

6 THEMING other GMOD 0Or 3rd Party TOOIS........cuuiiiiiiiiii e e e e e e e e e e s e reeeeeaeaee s 32

A (@ 1= 1S 1Y/ = T g = To 1T o =T o 34
7.1 Submitting and VIEWING JODS......ccoiiiiiiiiiiiee ettt 34
72 o o TS Y 17N 0 1 T PRSP 35
7.3 RUNNING THPAI JODS....ciiiiiiiiii et e s e et e e et e e e et e e e e e annes 35

7.3.1 COMMANHINE ...ttt s e s ekt e e sh e e e b b e e e e ebb e e e abe e e s ann e e e ne e e s amreeeennes 35
AR T8 O o o PP PPPTT PR 35
A D I=T o 18 e [o T o T ] o I =14 o 6= SEEERR 36

= (ol o] 00 )Y\ E=T g = To =T 0 1T o SO POPPTP 36

9 CVTerm- For specific module funCtioNaAIIY............ooouiiiiiiiie e 37

10 Indexing Content FOr SEArCRING..........cuiiiiiiiii ettt e eab e e e e e e eees 38

11 MALErIANIZEA VIBWS.....ceiiiiieiee ettt e ettt e e e a bt e e e et bt e e e e e e ek b bt e e e e sabbe e e e e aabbeeeeeeesabbeeeeeann 38
111 Managing EXISTNG VIBWS.......coiiiiiiiiiiiii e e ettt e e e ettt e e e e e e e e s e bbb b e e e e e e e e e e e e aaaane 39
11.2 CreatiNg @ NEW VIBW.. ..o e ettt et e et e e e e e e s e e aaa b ane b e beeeeeaaeeeesaannbbnbeeneeesd A0

12 Reindexing Content fOr SEAICNING .........oiiiiiiiiii it e e e e eeaeaeeas 41

13 CUSIOMIZING THPAL. .. ..eeeeeee ittt e e s et e e e e sttt e e e s anbbe e e e e sbbneeeeesannnnees A2
13.1 WritiNg YOUr OWN MOGUIBS ...ttt ettt e e et e e e e e e e e aesd A2
13.2 Using CCK to Customize Tripal COMENL..........uuuiiiiiiiieeeee e iiecieeer e e e e e s e e s s rreeaee e e e s e nnnnnenes 42
13.3 Purchasing CUStOMIZAtIONS. ........cuuuiiieiiieieeee ettt e eee e eee e e e e e e e e s snneneeeeeeeeaeee e e e e s B2
13.4 Contributing YOUr MOAUIES..........eueiiiiiieiiiie ettt e e e e e e e bbb erreee e e e e e e e e e saannbaeeesd A2

LICENSE TERMS OF USE

3



Use of Tripal is governed lye opensourceGNU Public License Version@PLv3license. This license should
always accompany the Tripal packagel can be found in the LICENSE.txiifilthe main directory of the package
Alternatively, more information about the GPL v3 license canbe found here:
http://www.gnu.org/copyleft/gpl.html.

This release of Tripal is copyrighted by Clemson University and developed by the Clemson University Genomics
Institute (http://www.genome.clemson.eduy.

1 INTRODUCTION

Tripal provides a set of modules for construction and management of genomic databases. The goal for Tripal is to
decrease development time of these websites, simplify management of thergie data and other web content,
facilitate construction of easio-use and attractive websites, and allow for expansion by community contribution.

1.1 WHYUSE TRIPAL

With ever increasing volumes of genomic dathe tneed foran easy to install, cstomizable highly tailored
genomic website is increasingAdditionally, the need for a common framework to share genomic tatdso
increasng. Tripal attempts to address these issues by drawing on the strengths of Drupal and Gisld@@D Both
are activdy developed, well documented and well supported.

The time required for development of any website using Drupal is greatly reduced. Drupal is easy to install,
configurable and expandabldJsers carand have writtenPHP modules using the Drupgdpliation programmer
interface @P) to extend the functionality of the software. Hundreds of usentributed modulesare available for
download on the Drupal websites.

Chado provides a highly structuredeansto store genomic data. Its strength lies ints ability to accurately
represent relationships between genomic features, analyses, genomic librariedt elso provides anethod for
data sharing by providing a common framework for data storage.

Tripal combires the strengths of Drupal an@hado simplifyingconstruction of genomic websitegidditionally,
Tripal provides an API that allows anyotte ability to easily createnodules that provide new or different
presentationsof data When shared with the communitythese modulescan be "plugged'into any Tripal
installation.

1.2 AUDIENCE

Tripal is intended for use by enders with experience installing, loading and working with @redodatabase
who desire an easy to use web interface for theemmunities Users who desire customizationgymnd the
default capabilities and who wish to perform their own customizations of Tripal will need a programmer with PHP
and Drupal experience. Users who do not have the necessary resources or who would rather outsource


http://www.gnu.org/copyleft/gpl.html
http://www.genome.clemson.edu/

customizations can contact Thee@ison University Genomics Institute which offers services for hosting and
customization of Tripabased websites: http://www.genome.clemson.edu/

1.3 DEPENDENCIES

1.3.1 DRUPA&

Drupal is an opessource content management system popuwhgth web designes. Drupal can be found online at
http://drupal.org/. It allows for quick development of robust websites, easy manipulation of web content by non
technical users, and a large reposy of contributed modules for adding canon features. Drupal also provides
management of userauthentication and access permissionsDrupal is compatible with both MySQL and
PostgreSQL. Both are popular oggurce database applications.

The current version of Tripal requires Drupal 6.

1.3.2DRUPAOERMINOLOGY
The following is list of termwlogy commonly used with Drupal and used through this document:

1 Node a node is, in shorga web page. Tripaan createa node foreachfeature, organism, librar and
analysis

1 Taxonomy categoriesor tags can be assigned to each node. These categories allow for advanced
searching of content within the Drupal websit€axon

1 Module: Drupal modulesonsists of a set of PHP files that act together to provide a specific functionality.
A list of usefcontributed modules can be found on the Drupal website. Tripal is a suite of modules

i Theme the lookandfeel of the website can easily by changed by using "Themes". -ddsg&ibuted
themes can be found on the Drupal website. Each theme providigfeaent look-and-feel. Tripalshould
be used withanothertheme, but also provides some "theming" of its own.

The Drupal Menu
The menu tree in Drupal is represented in this documeith menu items separated by>' characters. For

example the Tripal managment utilities are found under the Drupal Administration menu. This is represented as
"Administration-> Tripal Management” in this documentAs another example, the Blocks configuration utility
menu item would be represented as "AdministrationSiteBuilding-> Blocks".

1.3.3 DRUPAHELP

Site administrators will interact with Tripal and Drupalaasontent administrator, a programmer or both. The
content administrator uses the Drupal interface for managing content on the website. The site program
manipulates the underlying PHP code. Below is a set of references for working with and programming Drupal.

For theContentAdministrator


http://drupal.org/

Online Drupal documentation:

1 Content admin documentationhttp://dru pal.org/handbooks
1 Getting started guidehttp://drupal.org/getting-started

Books
1 Drupal 6 by DavidMercer (ISBN.847192971)

For the Programmer
Online Drupal documentation:

1. Contributor Guide:http://drupal.org/contributors-quide
2. Drupal APL:http://api.drupal.org/
3. PHP Referenceattp://www.php.net/docs.php

Drupal

Development

Books
4. Pro Drupal Dexlopment byJohn K. VanDyKatt Westgate(ISBN1590597559)

1.3.4 GMODCHADQL.0

GMOD, the Generic Model Organism Database, project provides a suite ofsopese tools for working with
genomic databasedarge or small GMOD can be found online http://gmod.org/wiki/Main_Page GMOD chado
provides a communitpupported database relational database schema for Pos@k calledchado which
providesa platform for storing biologicadata including genomic features (e.g. genes, chromsomes, mRNA, etc),
organisms, computational analysis, annotatipplenotypic data, etc.

1.4 VERSIONS

This document provides usage instructions for Tripal vargo«0.2.  This is thesecondrelease of Tripal
Versioning consist of two sets of numbers separated by dashes. The first being the Drupal version and the second
being the Tripal milestone numberThe Drupal number indicates the Drupal version cotitpawith Tripal.

Tripal consist of a suite of Drupal modules, each with their own version numbers. Updates and new releases of
modules may occur more frequently than milestone releases of the entire Tripal pacKBgerefore, Tripal
modules consist ofhree sets of numberseparated by dashegshe first being the Drupal version for which the
module is compatible, the second being the Tripal version for which the module is compatible and the third being
the module release umber (e.g. 6.50.2-m0.1)

As rew versions of Tripal and its modules aeteased theespective version numbers are incremented.

Note: A Drupal version of 6.x indicates that Tripal is compatible with all versions of Drupal 6.

1.5 LIMITATIONS
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Version6.xv0.2 is thesecondpublic rekase of Tripal and as such provigegrowing, yet still limitedset of tools

for development and management of a Chado/Drupal based genomic website. There are many features which
need adding. ery best effort has been made to construct Tripal foreagricaudience. However, the softwaie

has the following limitations:

1 Currently, Tripal does not provide an interface for bulk loading of data into the Chado database. Future
releases of Tripal will most likely contain some interfametliis, but for row all largescale data entry must be
performed using the existing commadtide Chadatools.

1 To allow for presentation and searching@hadocontent in Drupal, each feature, library, organism, etc must
by "synced" with Drupal as well as "indexed" for sddmng. For instances of Chado with a large number of
features this process may take as long as several days depending on the amount of data and the speed of the
server. For small sites these tasks will complete quickly.

1 Currently,only someChado tabes are supported by Tripal. It is anticipated that modules will be developed
for later releases of Tripal that will provide support for other tables. However, due to Drapal'Jripal's
open API any endser can create new modules that provide migsfunctionality. These modules can "plug"
in to Drupal and Tripal and may be contributed back to the Tripatbase for others to use.

1 Not every type of analysier method of presentation of those analyses can be anticipated by Tripal
developers. lis anticipated that this limitation can be alleviated as the Tripgak developers release new
analysis modules, but also as users of Tripal create new analysis modules and share those back to the
community.

1 Bugs! The software is in beta form and thieme may have undesirable behavi@aution should be taken to
ensure proper backups and protection of the underly@lgadodatabase.

2 QUICK START

For users generally familiar with Drupal, Chado and Tripal the following steps provide a generafoguidéck
setup of a Tripabasedwebsite. The following steps provide the easiegthod for site setup

Install and ppulate the chado tables

Download and Install Drupal

Download the Tipal package

Copyand uncompresthe Tripalmodules into the ./site/all/modules

Copyand uncompresthe Tripaltheme into the ./sites/all/themes directory

Setup the base theme:
a. Option 1: Download and unpack the default Admire Gray theme
b. Option 2: Choose your own base theme and update the tripal.itgo f

7. Enable the Tipal theme (no need to enable the base theme)

8. Use Drupal block administration to locate the Drupal and Tripal blocks as deSived.on the organism
and library blocks if desired.

9. If desired, use the Drupal menu administration to remove Tripal menu iteoma the "primary links"
menu if Drupal.

10. Enable the Tripal cron for automatic launch of quejmbs.

11. Use the Tripal administration to sync organisms

o0k wbdRE



12. Use the Tripal administration to set various options for the feature including the accession prefixefeat
types for syncing, taxonomy, etc

13. Use the Tripal administration to sync featurdibraries and analyses (if desired). Depending on the
number of features this step may take a while to complete. Check the job status page periodically for
sync status.

14. Check the Search page. Do all advanced search method? Exist try resetting the Taxonomy on the
feature administration page.

15. If desired, use the Tripal administration pages to update the materialized views for sequence stats to
appear on the organm and library pages.

Customizations:

1 Write new analysis modules that integrate with Tripal to display analysis types not currently supported or
to add different or new functionality as needed for your site. Remember to spaue modules with the
communty (see http://www.genome.clemson.edu/tripal for further informatian)

1 Propose new features and/or new modules to the Tripal development team.

1 Adjust the lookandfeel of your site by customizing the page templates, CSS and Javascript of your base
theme and/or the Tripal sub theme.

3 INSTALLATIO& SETUP

3.1 DATABASES

Drupal is compatible with both MySQL and PostgreSQL databases. Chado and theipédaee compatible with
PostgreSQL. Before installation of a Tripged genomic website choosa infrastructure and layout that best
matches your needs. Your database administratibr needto create two databases (either both in Postgres or
one in MySQL for Drupal and another in PostgreSQL for Chado) and provide the following connectioniamforma

Thedatabase names for Drupal and for Chado.

Thedatabase server name for Drupal and for Chado.

The usernames to log on to the Drupal and Chado databases
The passwords to log on to the Drupal and Chado databases

powbdpR

Note: It is not recommended to instaChado and ipal within the same database schema.

3.2 SETUPF CHAD@ DRUPAL

Setup and installation instructions for both Drupal and Chado can be found on their respective websites. Links and
other reading material can be found in the Introduction ee of this document. Tripal can be installed and
enabled only after both databases are created and Drupal is installed.

Currently, Tripal does not support bulk loading of data iGisado Therefore, it is recommended to use the
existing bulk loadools that accompany the Chado package to load and prepare the Chado database. Tripal
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provides support for adding single records such as a single feature, organism or library arglediting of
individual records, however bulk loading of data is prefdr

3.3 CONFIGURATION

Drupal must know how to emect to the Chadodatabase To do this, edit the settings.php file found in the
<Drupal installation path=sites/default directoryand change the following line:

$db_url = 'mysql :// <username> : <pass> @server> / <dbname>',
To this:
$db_url = array(
‘default’ => " pgsql :// <dusername> : <dpass> @dserver> /[ <ddbname>',
' chado' => 'pgsql:// <cusername> : <cpass> @cserver> /[ <cdbname > ',

):

Where the following tagé the codeabove shouldubstituted accordingty

<dusername>: the username to log on to the Drupal database
<dpass> the password to log on to the Drupal database
<dserver= the Drupal database server name

<ddbname=> the Drupal database name

<cusername>: the username to log on to the Chado database
<cpass: the password to log on to the Chado database
<cserver>: the Chado database server name
<cdbname>: the Chado database name

This change creates an associative array with two entries that provides connection information for both the Drupal
and Chado dataases respectively.

Criticat It is essential that the connection name 'chado’ be used for the second database line in the code above.
Tripal requires that the connection nhame be ‘chado'.

3.4 DOWNLOABNDINSTALLATIONF TRIPAL MODUL&ESHEME

Tripd can be installedafter Drupal is functional and th€hadodatabase is available. Tripahn be installed
following the typical method foinstallation ofDrupal modules. These steps include:

1. Download the desired modules from the Tripal source repogit

2. Copy the Tripal module files into thk@rupal installation pathsites/all/modules directory of your Drupal
installation Create the directory if it does not exist.

3. UnpackeachTripalmoduleusing the ‘tarcommand: tarzxvf tripal6.x0.2b.tar.gz

4. Move the theme_tripal directory into the <Drupal installation path>/sites/all/themes directory



5. Log into the Drupal site as an administrator, navigate to the modules administréidminister ->
Modules) page and enable the Tripal moduleshigure 1 below showsan examplelist of modules
available.

6. Enable the modules in the following order:

Search, PathTripal Core

Tripal CV

Tripal DB

Tripal Organism

Tripal Feature

Tripal Search

Tripal Library

Tripal Analysis

Tripal Blast, KEGG, Interpro & Unigene

r = Tripal
Enabled Name Version Description
. 6.2 A module that controls the display of all analysis results
Tripal o Depends on: Tripal Core (enabled), Tripal Chado Feature (enabled), Tripal Chado Organism
Analysis mo.1 (enabled), Search (enabled), Path (enabled)
Required by: Tripal Blast (enabled), Tripal Unigene (enabled)
Tripal 8. A module for displaying blast result.
Blast 0.1b- Depends on: Tripal Core (enabled), Tripal Chado Feature (enabled), Tripal Analysis (enabled),
mo.1 Tripal Chado Organism (enabled), Search (enabled), Path (enabled)
_ A module for interfacing the GMOD chado database with Drupal, providing viewing,
Tripal 6.x- inserting and editing of chado features.
Chado 0.1b- Depends on: Tripal Core (enabled), Tripal Chado Organism (enabled), Search (enabled), Path
Feature moO.1 (enabled)
Required by: Tripal Analysis (enabled), Tripal Blast (enabled), Tripal Unigene (enabled)
Tripal 6.%- A module for interfacing the GMOD chado database with Drupal, providing viewing,
Chado 0.1b- inserting and editing of Ibraries.
Library  m0.1 Depends on: Tripal Core (enabled), Tripal Chade Organism (enabled), Search (enabled), Path
(enabled)
. A module for interfacing the GMOD chado database with Drupal, providing viewing,
Tripal 6.x- inserting and editing of organisms.
Chade 0.1b- Depends on: Tripal Core (enabled), Search {enabled), Path (enabled)
Organism mo0.1 Required by: Tripal Chado Feature (enabled), Tripal Chado Library (enabled), Tripal Analysis
(enabled), Tripal Blast (enabled), Tripal Unigene (enabled)
. 6. The core module for the Tripal package that integrates Drupal and GMOD chado. This
Tripal 0.1b- module provides commen support for all Tripal modules.
Core mo.1 Required by: Tripal Analysis (enabled), Tripal Blast (enabled), Tripal Unigene (snabled), Tripal
Chado Feature (enabled), Tripal Chado Library (enabled), Tripal Chado Organism (enabled)
Tripal 6.x A module for displaying unigene information.
Unigene  0-1B- Depends on: Tripal Core (enabled), Tripal Chado Featurs (enabled), Tripal Analysis (enabled),
mo.1 Tripal Chado Organism (enabled), Search (enabled), Path (enabled)
Figure 1

It is not required to install all Tripal modules. Only those desired and those that serve as dependencies should be
enabled. In all cases, the Tripal core module must be enaideduseit serves as a dependency for all eth
modules. Follow the instructions isection 4for configuring each module.

Additionally, Tripal is accompanied with a Drupal thettmet provides a default looland-feel for the display of the
Chado data.lt is recommended to use this theme the fitshe Tripal is used, and customizations can be made at
a later time. TheTripal themecannot function properly on its own. It mube used in conjunction with another
theme of your choice. See sectiorb titled Tripal Theme' for further instrugins. To install the Tripal theme
follow these steps:

3.5 PERMISSIONS

Drupal manages access to content by providing a set of permissions that can be enabled for user "roles". Users
can then be assigned to specific roles that provadeessto view content andperform certain tasks.  Tripal
modules provide their own set of permissionBermissions can be viewed and bgtselectinghe "Administer->
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User Management> Permissions” menu itemHgure 2 below showsan exampleset of permissions provided by
the Tripal modules

Permission anonymous user authenticated user

tripal_analysis module

access chado_analysis content
create chado_analysis content [} ]
delete chado_analysis content = &)
edit chado_analysis content [} ]
tripal_feature module
access chado_feature content
create chado_feature content = ]
delete chado_feature content = =)
edit chado_feature content [} ]
tripal_library module
access chado_library content
create chado_library content [} ]
delete chado_library content = =l
edit chado_library content [} ]
tripal_organism module
access chado_organism content
create chado_organism content [} &=
delete chado_organism content = =)
edit chado_organism content [} ]

Figure2

Two roles exist by default: anonymous user and authenticated uSerallow permissions, simply check the boxes
for the respective permission to be granted and click the "Save Permissions" buttioa laottom of the page.It

is recommended that site administrators establatiditionalroles using the "Administer> User Management
Roles" menu item to allow for fingrained control of management of Tripal content.

4 TRIPAIMODULES

4.1 OVERWAW

Tripalcurrently consists of a setf modules for integrating organism, features, libraries and analysis dMare
modules may be available in the future as they are develop&able 1 below lists the modulesvailablewith
Tripal v02, indicatingthe Chadatables from which they extract data and a brief description

Tablel. Modules provided by Tripal

TripalModule Name  Chado Tables Description |

Tripal Core None The Tripal Core module is required before using any of the o
Tripal modules. It provides management for jobs, materiali
views and an Application Program Interface (API) for comi
functionality needed by all other modules.

Tripal Organism organsim The Tripal Organistmodule provides an interface focreating,
editing and viewing pages for organisms.
Tripal Feature feature, dbxref, The Tripal Feature module provides an interface for creat

feature_synonym, editing and viewing pages for genomic features.
feature_dbxref
Tripal Library library, The Tripal Library module provides an interface for creat
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library_featue, editing and viewing pages for genomic libraries.
Tripal AnalysisCore analysis, The Tripal analysis module does not generate content
analysis_feature  provides "core" functionality for all analysis modules
Developers of new analysis modules would depend on

module to integrate their new analysis modules.

Tripal DB db The Tripal DB module provides a simple interface for adding
editing external databases.

Tripal CV cv, cvterm, The Tripal CV module provides an API for construc

cvtermpath browseable trees and pie charts for controlled vocabular

Additionally, it comes with a tree browser for viewing a
ontology.

Tripal Search feature Provides a link on the search resujpage that allows users t
download a FASTA file of results.

Tripal Blast

Tripal Interpro

Tripal KEGG

Tripal Unigene

4.2 TRIPACORE

The core module is required befotse ofany other Tripal module. It provides behitite-scenes functinality for

all other modules as well as an API for the construction of new Tripal modules.  This module provides
management of Jobs, taxonomy, controlled vocabulary terms and materialized views (all discussed later in this
guide). See sections-® for further information functionality provided by the core module.

4.3 TRIPADRGANISMMODULE

The organism module is responsible for the display and management offrdetathe Chado organism table.

Tripal provides viewing and editing of organisms as wedraadministrative page that allows fésyncing and

gindexing of all or some of the organisms in Chado. Only those organisms that are synced and indexed will appear
on the website. This allows for administratorshimle some organisms from viewlngructions for syncing and

indexing organisms arund below. When enabled, the Tripal organism module adds organism pages for each
d8yOSR 2NHIYyAaAYSZ | 5NHzZI t o0t201ZX Iy ahNBFEYyAaYé YSydz
page.

The Orgarsm Page

The organism page provides organism details, an image. Optionally, it can contain an overview of the types and
number of features (including a pie chart) associated with the organism. The organism page can also optionally
include an interface fobrowsing features assigned to the organism. While this may not be the most effective way
for find content of interest, it does provide an "introduction” for new users that allow them to browse the site and
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tripal_demo

o My account

» Create content
» Administer

o Log out

Organisms
o yeast

Libraries

o No library exists.

become familiar with how features are display ahé information available to them. Both the feature summary
and feature browser can be disabled. Figure 5 below provides an example organism page.

Home
Saccharomyces cerevisiae
View GO Analysis KEGG Libraries Edit

Anonymous - Posted on 05 January 2010

Details

Common Name  yeast

Genus Saccharomyces
Species cerevisiae
Description

Saccharomyces cerevisiae is a species of budding yeast. It is perhaps the most useful
yeast owing to its use since ancient times in baking and brewing. It is believed that it
was originally isolated from the skins of grapes (one can see the yeast as a
component of the thin white film on the skins of some dark-colored fruits such as
plums; it exists among the waxes of the cuticle). It is one of the mast intensively
studied eukaryotic model organisms in molecular and cell biolagy, much like Escherichia coli as the model prokaryote. 1t is the
microorganism behind the most common type of fermentation. Saccharomyces cerevisiae cells are round to ovoid, 5-10
micrometres in diameter. It reproduces by a division process known as budding.

Feature Summary \.)
Type Number

CcDs 7,077

gene 5,607

noncoding_exon 478

long_terminal_repeat 383

intron 376

ARS 337 —
ERNA 299

region 190

repeat_region 129

nucleotide_match 102

transposable_element_gene 89

snoRMNA 77 =
LTR_retrotransposon 50

insertion ;

gene (6,607)
repeat_region (12 & ! !

five_prime_UTR_intron (2:
centromere (1
telomere (3

rgene_cassette (3)
- regian (180)

- transposable_element_gene (89)
ansposon (50)

exon (478)
binding_site (3
nuclectide_match (10:
pseudogens (2
chromosome (1

t-snoRNA (77)
CDS (7,

Llong_terminal_repeat (383)

Browse Features

Below are the features associated with this organism.

Feature Name Type

YALOGOW gene
YALOGBW-A gene
YALOGBC gene
YALOG7W-A gene
YALOG7C gene
YALOGEW gene I
YALOG5C gene
YALOG4W-B gene
YALOG4C-A gene
YALOGAW gene

1 2 3 4 5 3 7 8 9 next » last »

m
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The Organism BlogkMenu and Summary Page

In Drupal, blocks are ad to summarize content by providing links pages of high interestTypically blocks are

found along the periphery of the site. Aaxample of arorganism "block" can be seen on the left hand side
Figure4 below. Additionally, ar'Organisns’ menu item is located within the primary menu of the site. When
clicked,the organism summary page appearBhe menu item and an example of the summary page can be seen in
figure 4 below Both the block and the menu item can be relocated or removed using thgaDadministrative
interface. Additional content may be added to this page by other modules. For example, the library module will
add a new section showing which libraries are associated with an organism. The "Organisms" link, available just
below theTripal header on the image, will take users to a page listirgygdinismsavailable on the website.

. Search
WORTHAPOST Tripal Demo Search this site:
ITHE NEXT THING Orgar"sm Menu

S S Home OrganismSummary Page

o My account Organisms /\
» Create content 7] Collapse Al

» Administer
o Log out

fruitfl ) .
Y (#) F
Organisms
o fruitfly Name: fruitfly
o yeast Genus: Drosophila
Species: melanogaster
Libraries

Description: Drosophila melanogaster is a species of Diptera, or the order of flies, in the family Drosophilidae. The

o No library ekists. species is commonly known as the common fruit fly or vinegar fly. Starting from Charles W. Woodworth, this species
is one of the most commonly used model organisms in biology, including studies in genetics, physiology, microbial
pathogenesis and life history evolution because they are easy to take care of, breed quickly, and lay many eggs.
Flies belonging to the family Tephritidae are also called fruit flies, which can lead to confusion, especially in Australia

Organ'sm B|Ockwhere the term fruit fly refers to the Tephrtidae, economic pests in fruit production.

yeast (9 )

Name: yeast

Genus: Saccharomyces

Species: cerevisiae

Description: Saccharomyces cerevisiae is a species of budding yeast. It is perhaps the most useful yeast owing to
its use since ancient times in baking and brewing. It is believed that it was originally isolated from the skins of
grapes (one can see the yeast as a component of the thin white film on the skins of some dark-colored fruits such
as plums; it exists among the waxes of the cuticle). It is one of the most intensively studied eukaryotic model
organisms in molecular and cell biology, much like Escherichia coli as the model prokaryote. It is the microorganism

Figure4

Adding a New Organism

An organism can be added to the site by an authenticated user with proper permissiando so, click the Drupal

menu item titled 'Create Content'. On the page that appears, click the "Organisms" link. A form will appear
requesting information such as the genus, species, abbreviation, common name, description and an option image
of the organism. Fill out the required fields and click 'Saw@gure5 showsthe "Create Organism” pageOnce

saved, the new organism is added to Chado and a new page is added to Drupal.
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Libraries Home » Create content
& Dog-Heart Create Organisms
o Dog-Retinal — ¥ Menu settings

o Human-Retinal

Genus: *

Organisms
o dicty Species: *
a Dog
a Frog
o fruitfly
a Gorilla
o Human Common Name: *
o mosquito
o MOUSe-23r cress
o mouse Description: *
o rat
a rice
o worm
a yeast
a zebrafish

Abbreviation: *

admin

a My account
¥ Create content P
o Analysis

) (R Organism Image:

a Library Ch =

o Organisms 0ose File | Mo file chosen
a

pane Add an image for this arganism

Figure5

Editing an Organism

Authenticatedusers with proper permissions can edit the organism. Users can change the common name, genus,
species, abbreviation and description as well as add a picture to the page. When saved, these edits are saved in
the Chadodatabase. To edit a page, click tEelit' tab that appears just above organism descript&anseen in

Figure6. This tab is available only to authenticated users with proper permissions. Changes to the organism are
saved toChadodatabase and the organism page reflects those changes.

e Home # Canizs familiaris
o Dog-Heart Canis familiaris
a Dog-Retinal View Edit
o Human-Retinal - » Menu setting

Organisms Genus: *
o dicty Canis
 Dog Species: *
u Frog familiaris
o fruitfly
o Gorilla Abbreviation: *
o Human C. familiaris
o mosquito .
o Mouse-ear cress Common Name:
o mouse Dog
° rgt Description: *
e Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ut labore et dolore magna

worm ) ) - ) o o ) )
: veast aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis
- éebrafish aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum
admain
Figure6
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OrganismModule Administration Page

The aganism module provides an administrative/configuration page that provides functionality for syncing
organisms, indexing organism features, setting taxonomy for organism featmdésdatabase cleanup. This
FRYAYA&AUGNI GAGS LI 3S Oly o0SHTRAHNRLIDE -B BYHEEBNEHILRKS WS \RIZ

Syncing an Organism

Organisms that exist in th€hadodatabase prior to installation of Tripal can bisible throgh Tripal througha
"syncing" process. When an organism is syreegwweb page is created in Drupal and a link is made between
the new page and the Organism in Chadd:his Drupal page is ¢m available for access online asdarching
Figure7 shows the section on the administrative page whehis can be performed. Selettie checkboxes for
each organisnto be syncedand clicking the 'Sync' buttonOrganisms that are not synced will remain in the Chado
database but will not have web content cted in Drupal. Additionally, Drupal does not store information about
the organism. Information remains in the Chado database.

Organisms
rSync Organisms

Available Organisms:

Anopheles gambiae (mosquito)
[[] Arabidopsis thaliana (mouse-ear cress)

Caenorhabditis elegans (worm)

Canis familiaris (Dog)

Danio rerio (zebrafish)

Dictyostelium discoideum (dicty)

Drosophila melanogaster (fruitfly)

Homo sapiens (Human)

Mus musculus (mouse)

Oryza sativa (rice)

Rattus norvegicus (rat)

Saccharomyces cerevisiae (yeast)

Xenopus laevis (Frog)

All Organisms

Chack the organisms you vant to sync. Drupal content vill be created for ach of the organisms listed abova. Salect 'All Organisms' to sync
all of themn.

Submit Sync Job

Figure7

Indexing an Organisd C S| § dzNB &

Features associated with organisms (e.g. genes, CDSAnd®c.) may have their own web pages as well. More
information regarding syncing of features can be found in the next section. When cantémiexed" thepage
content is extracted andorderedfor searching. Drupal provides a ftdkt searching apability that allows a user

to search for any wat on the page. Indexing is the process by which Drupal ranks and stores those words for
searching. Pages thatare not indexed will not be available for searchingrhe Tripal feature module has an
administrative page very similar to the organism administrative page that allows the user to index all features on
the site for searching. However, the same functionality is provided on the organism administrative page to allow
for indexing of features by orgésm rather than all features on the sitézigure8 shows the section of the page
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where indexing can be performedSelect only those features that should be indexed. Only features that have
been previously synced using the Tripal Feature module admatiist page will be indexed.

rReindex Organism Features

This option allows for reindexing of only those features that belong to the selected organisms below. All other features will
be unaffected. To reindex all features in the site see the Feature Administration page.

Organisms:

Anopheles gambiae
Arabidopsis thaliana
Caenorhabditis elegans
Canis familiaris

Danio rerio

Dictyostelium discoideum
Drosophila melanogaster
Homo sapiens

Mus musculus

QOryza sativa

Rattus norvegicus
Saccharomyces cerevisiae
Xenopus laevis

Check the organisms whose features you want to reindex. Nots: this list contsins all organisms, even those that may not be synced.

Reindex Features

Figure8

Note: Drupal will not use the new indexirigr searchingf 100% of the site content is not indexed. Once the site
is 100% indexed all content is searchable.

Organism Feature Taxonomy

Cleanup

Because Drupal an@hadoshare different database schemas no data integrity constraints exist between the two.
It is therefore possible thatraorganismin the Chadodatabase can be deleted without Tripal recognizing the
deletion. The sideffect wouldresult inan organismpage with no content.This could happen if someone deleted
the organism from Chado without using Trip#h this case the Drupal page would still exist for tnganismthat

no longer exists.  Therganismadministration page provides a "cleanup" utility that corrects this type of
discrepancy. Figure 9below shows the section of therganismadministration page where cleanup can be
performed. To performa cleanup operation simply clickise 'Clean up orphanedrganismsbutton. All Drupal
content for deleted organisms will be removed from the Drupal database.

Clean Up

With Drupal and chado residing in different databases it is possible that nodes in Drupal and organisms in Chado become
"orphaned”. This can occur if an organism node in Drupal is deleted but the corresponding chado organism is not and/or vice
versa. Click the button below to resolve these discrepancies.

|Clean up orphaned 0rganisms|

Figure9
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4.4 TRIPAEEATUREIODULE

The feature module is responsible for the display and management of data from the Chado feafare thtipal
provides viewing and editing of features as well as an administrative page that allows for syncing and indexing of
all or some of the features in Chadé.view of an exampléeature page is shown ifigure 10 below.

tripal_demo Home
o My account YALO64W-B
» Create content View Edit
» Administer
o Log out Anonymous - Posted on 05 January 2010
Sgqanisms Name YALOG4W-B
o fruitfly N
o) TEEE: Accession D24
Sequence GAAGCAGTTTCGGAACACACACCAGATTCSCAGGARGTARC
Libraries TAGCGTAGTTIGTIH ATTCTGTGETGEARATAGEACACT
. : GTATTCTGTGGTAAS
o No library exists. ACAATGGCTGGAGRAGCAGTC
RATTGTAACTACTGTGETITE
ICICCGIAGTTIGCTITIGTIIATICT
GIATACTCIGTTGTGECACCGCTARCAGTARCGGTGGECCGIGS CAAT
TGCAGAGGAGATGEATTCAGTGCACACATGA
Length 381
Type gene
Organism yeast
[-] Collapse All
References 6 )
Dababase Accession
SGD 5000002141
GFF_source SGD

Figurel0

The feature page provides by default the feature name, type, accession number within this site, the residues,
length, organism and if applicable the library to which the sequence belonBelow this section will appear
additional informationabout the feature as available. For instance, the Tripal unigene analysis module will
automatically place a box below the details if this feature is part of an alignment to a contig.

Adding a New Feature

In most cases a bulk load of feature data wdlrequired to add new features to the Tripal website. At the current
time, Tripal does not support bulk data loads and-gitkninistrators should use the bulk load tools that come with
Chado. It may be necessary at times to add a single feature. té&rdfeean be added to the site by an
authenticated user with proper permissions. To do so, use the Drupal menu item 'Create Conftettures'. A
form will appear requesting information such as the feature name, unique name, residues, etathEilequired
fields and click 'SaveFigure 1 below shows the page for adding a new featur®nce saved, the new feature is
added to Chado and a new page is added to Drupal.

18



Home » Create content

Create Feature
= » Vocabulari

= ¥ Menu setting
Unique Feature Name: *

Enter = unique name for this featurs

Feature Type: *

Choose the feature type.
Organism: *
Choose the organism with which this feature is assaciated
Synonyms:
Figurell

Editing a Feature

Authenticated users witlproper permissions can edit any featur&/hen saved, these edits are saved in the chado
database. To edit &eature, click the 'Ed' tab that appears above the feature detads seen in Figure2l This
tab is available only to authenticated usexsth proper permissions. Changes to tfeaturesare saved tahe
chado database and tHeature page reflects those changes.

Home = GB_CX010213

GB_CX010213
View Edit
= »Vocabularie

= » Menu setting

Unigue Feature Name: *
GB_CX010213

Enter = unique name for this featurs

Feature Type: *

EST [~

Choose the featurs type.

Organism: *
Canis familiaris (Dog) E|

Choose the organism with which this feature is associated

Synonyms:

E

Enter alternate names (synonmys) for this festure to help in searching and identification. You may enter as many alternate names =s nesded
separated by spaces or on different lines.

Residues:
CTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGCAGG CTCTGTTACTTCTGACTTTATTTCACAGA A

CAGTTATACAGCATGAAAGCATAAAATATTGAACTC GCTTATTTACATGGTATAG AATAACAGATTTCTTATCATGAAAGATATTAA

Figurel2
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FeatureAccession Number

Currently Tripal assigaunique accession numbers to all syddeatures. These accession numbers are used for

easy access to features within the web site. The accession numbers use a custom prefix followed by the chado
feature_id number. For example, the default prefix for a Tripal site is simply 'ID'. Fatueefevith a feature_id

of '29348', the accession number assigned by Tripal will be '1D29348'. This accession humber can be used to easily
access the feature from the web. For instance, for an imaginary website URL http://www.mygenomesite.org/, the
feature would be accessible by adding the accession to the URL: http://www.mygenomesite.org/ID29348.

The accession prefix can bedified by using the Tripal feature administration page found by clicking 'Administer
> Tripal Management> Features". Figure 13 below shows the form element thatllows for setting the accession
prefix and the Feature administration page.

Home = Administer » Tripal Management
Features

Accession Prefix: *
D

Accession numbers for features consist of the chado feature_id and a site specific prefix. Set the prefix that vill be incorporated in front of each
feature_id to form a unigue accession number for this site.

Figurel3

Important: once the accession prefix is set, it should not be changed. Please set the prefix yafoirey any
features.

Setting Feature "Taxonomy"

Drupal provides a method for categorizing content by allowing users to assign "taxonomy" or categorical terms to
Drupal nodes. These categories are then available in the advanced search for filteringcbf resalts. Tripal
provides an interface for automatically assigning taxonomy (or categories) to all features. The categories that may
be assigned to features are: organism, feature type, analysis name and library name. For instance if the organism
caegory is enabled, all features will be assigned a category with the genus and species of the organism to which
they belong. This will allow filtering of features by organism when searciiiggire # below shows the section

of the feature administratiorpage where automatic assignment of taxonomy can be enabled for features. To
enable taxonomy for features, click the checkboxes for the categories desired, and click the 'Save Configuration'
button at the bottom of the page (not shown in the figure below)This will save the settings without setting
taxonomy. Tcsave the settings andet taxonomy for all features click tH&et/Reset Taxonomy for all feature
nodes" button.

Figurel4
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