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Model caBIG™ Open Source Software License
v.2
Release Date: January 7, 2008

Copyright Notice. Copyright 2008 School of Medicine, Washington University in St. Louis
(“caBIG™ Participant”). ca Bench-to-Bedside was created with NCI funding and is part of
the caBIG™ initiative. The software subject to this notice and license includes both human
readable source code form and machine readable, binary, object code form (the “caBIG™
Software”).

This caBIG™ Software License (the “License”) is between caBIG™ Participant and You.
“You (or “Your”) shall mean a person or an entity, and all other entities that control, are
controlled by, or are under common control with the entity. “Control” for purposes of this
definition means (i) the direct or indirect power to cause the direction or management of
such entity, whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or
more of the outstanding shares, or (iii) beneficial ownership of such entity.

License. Provided that You agree to the conditions described below, caBIG™
Participant grants You a non-exclusive, worldwide, perpetual, fully-paid-up, no-charge,
irrevocable, transferable and royalty-free right and license in its rights in the caBIG™
Software, including any copyright or patent rights therein, to (i) use, install, disclose,
access, operate, execute, reproduce, copy, modify, translate, market, publicly display,
publicly perform, and prepare derivative works of the caBIG™ Software in any manner and
for any purpose, and to have or permit others to do so; (ii) make, have made, use, practice,
sell, and offer for sale, import, and/or otherwise dispose of caBIG™ Software (or portions
thereof); (iii) distribute and have distributed to and by third parties the caBIG™ Software
and any modifications and derivative works thereof; and (iv) sublicense the foregoing rights
set out in (i), (i) and (iii) to third parties, including the right to license such rights to further
third parties. For sake of clarity, and not by way of limitation, caBIG™ Participant shall
have no right of accounting or right of payment from You or Your sublicensees for the rights
granted under this License. This License is granted at no charge to You. Your
downloading, copying, modifying, displaying, distributing or use of caBIG™ Software
constitutes acceptance of all of the terms and conditions of this Agreement. If you do not
agree to such terms and conditions, you have no right to download, copy, modify, display,
distribute or use the caBIG™ Software.

1. Your redistributions of the source code for the caBIG™ Software must retain the
above copyright notice, this list of conditions and the disclaimer and limitation of
liability of Article 6 below. Your redistributions in object code form must reproduce
the above copyright notice, this list of conditions and the disclaimer of Article 6 in the
documentation and/or other materials provided with the distribution, if any.

2. Your end-user documentation included with the redistribution, if any, must include
the following acknowledgment: “This product includes software developed by School
of Medicine, Washington University in St. Louis.” If You do not include such end-
user documentation, You shall include this acknowledgment in the caBIG™
Software itself, wherever such third-party acknowledgments normally appear.

3. You may not use the names “School of Medicine, Washington University in St.
Louis”, “The National Cancer Institute”, “NCI”, “Cancer Bioinformatics Grid” or
“caBIG™” to endorse or promote products derived from this caBIG™ Software.
This License does not authorize You to use any trademarks, service marks, trade
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names, logos or product names of either caBIG™ Participant, NCI or caBIG™,
except as required to comply with the terms of this License.

4, For sake of clarity, and not by way of limitation, You may incorporate this caBIG™
Software into Your proprietary programs and into any third party proprietary
programs. However, if You incorporate the caBIG™ Software into third party
proprietary programs, You agree that You are solely responsible for obtaining any
permission from such third parties required to incorporate the caBIG™ Software into
such third party proprietary programs and for informing Your sublicensees, including
without limitation Your end-users, of their obligation to secure any required
permissions from such third parties before incorporating the caBIG™ Software into
such third party proprietary software programs. In the event that You fail to obtain
such permissions, You agree to indemnify caBIG™ Participant for any claims
against caBIG™ Participant by such third parties, except to the extent prohibited by
law, resulting from Your failure to obtain such permissions.

5. For sake of clarity, and not by way of limitation, You may add Your own copyright
statement to Your modifications and to the derivative works, and You may provide
additional or different license terms and conditions in Your sublicenses of
modifications of the caBIG™ Software, or any derivative works of the caBIG™
Software as a whole, provided Your use, reproduction, and distribution of the Work
otherwise complies with the conditions stated in this License.

6. THIS caBIG™ SOFTWARE IS PROVIDED "AS IS" AND ANY EXPRESSED OR
IMPLIED WARRANTIES (INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT AND FITNESS
FOR A PARTICULAR PURPOSE) ARE DISCLAIMED. IN NO EVENT SHALL THE
SCHOOL OF MEDICINE, WASHINGTON UNIVERSITY IN ST. LOUIS OR ITS
AFFILIATES BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS caBIG™ SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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About This Guide

This section introduces you to caBench-to-Bedside. Topics in this section include
e Purpose
e Typical User

e Atypical user of the caB2B application would be a translational research
scientist. The term translational research means research which typically
begins at “the bench” with basic research — in which scientists study
disease at a molecular or cellular level — then progress to the clinical level,
or the patient's “bedside.” As this application supports the research at the
bench as well as at the bedside, scientists would be the typical users.

e Topics Covered

e Text Conventions Used

Purpose

This manual provides the details of how to use cancer Bench-to-Bedside (caB2B)
application to search data sets of interest, create an experiment from data sets,
analyze data, and visualize data.

All the chapters in this user’s manual begin with an introductory statement and are
followed by a list of topics included in that chapter.

Typical User

A typical user of the caB2B application would be a translational research scientist.
The term translational research means research which typically begins at “the
bench” with basic research — in which scientists study disease at a molecular or
cellular level — then progress to the clinical level, or the patient's “bedside.” As this
application supports the research at the bench as well as at the bedside, scientists
would be the typical users.

Topics Covered

e "Chapter 1: Introduction" explains the scope and function of caB2B

e "Chapter 2: Searching Data" describes process of retrieving data by building
metadata based queries

e "Chapter 3: Experiments" explains how to create and use virtual
experiments using the searched data

e "Appendix A: Examples of category search”

e "Appendix B: Define Limit: Operators and Values"
e "Appendix C: Record Details View"

e "Appendix D: Types of Filters"
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Text Conventions Used

This section lists the conventions that are used in this guide. The various typefaces
represent interface components, keyboard shortcuts, toolbar buttons, dialog box
options, and text that you type.

Convention

Description

Example

Bold

Highlights names of option buttons, check
boxes, drop-down menus, menu
commands, command buttons, or icons.

Click Search.

Text

Underlined Blue

Indicates a Web or e-mail address.

http://domain.com

text in SMALL CAPS

Indicates a keyboard shortcut.

Press ENTER.

text in SMALL CAPS +
text in SMALL CAPS

Indicates keys that are pressed
simultaneously.

Press SHIFT + CTRL.

ltalics

Highlights references to other documents,
sections, figures, and tables.

See Figure 4.5.

Italic boldface
monospace type

Represents text that you type.

In the New Subset
text box, enter
Proprietary

Proteins.

Note:

Highlights information of particular
importance.

Note: This concept is
used throughout this
document.

{}

Surrounds replaceable items.

Replace {last name,
first name} with the
Principal Investigator’s
name.




Chapter 1—Introduction

Chapter 1 Introduction

This chapter explains the scope and function of the cancer Bench to Bedside
(caB2B) application. It helps you understand how to use caB2B to satisfy diverse
biomedical research needs.

This chapter contains the following topics:
e Conducting Research using caB2B
e Getting started with caB2B
e Understanding Categories and Limits

e Starting the Application

Conducting Research using caB2B

The National Cancer Institute cancer Biomedical Informatics Grid™ (NCI caBIG™)
project creates a common, extensible informatics platform that integrates diverse
data types and supports interoperable analytic tools. caBIG™ is developing
separate applications that will facilitate individual steps involved in micro-array
analysis. These applications are also useful to bioinformaticians.

caGrid is the infrastructure for caBIG that helps integrate these applications. caGrid
can be used to perform investigation involving data integration and analytical
services from diverse research communities.

caBench-to-Bedside (caB2B) is an application that leverages these tools in a user-
friendly graphical user interface (GUI). caB2B can be used by the physician scientist
to perform operations such as:

¢ Query any caGrid data service to obtain data

The data service can be a single data service, multiple data services, or a
combination of the two services using semantically interoperable Common
Data Elements (CDEs).

For example, caB2B allows investigators to query tissue banks at multiple
cancer centers, design studies that focus on very specific tumor subtypes
and to target less common tumors by pooling bio-specimen resources. This
alleviates the problem of small sample size in a study.

e Collect data and create experiments

caB2B also enables investigators to perform novel in silico experiments
using microarray data that have been archived. These capabilities facilitate
identifying genes that are up or down regulated in specific cancers with
respect to normals and enable investigators to view the data in the context of
biological pathways. Investigators gain further understanding of the complex
system of cancer biology by identifying genes that are important to the
development and treatment of cancer. These capabilities may lead to
effective identification of novel drug targets and improved treatment
strategies.

¢ Perform analyses by using various grid-enabled analytical services.
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caB2B enables individual users to work on common platforms to access
caGrid resources in real time from common data and analytical services.

e Visualize analysis results by using charts and dendrograms.

Getting started with caB2B

caB2B provides a platform to bring the laboratory research to the clinical level.
caB2B enables information to be shared along with the continuum from the scientific
bench to the clinical bedside and back. The tool helps in querying various caGrid
enabled services. For example, it is possible to query for all the up-regulated and
down-regulated genes of a malignant tissue sample by using the services available
in caB2B. Thus, caB2B helps bridge the gap between the bench and the bedside.

e To start caB2B client, refer to the Installation Guide.

e To search for data sets, refer to “Search data — The Query Wizard”.

e To design experiments, refer to “Experiments”.

Understanding Categories and Limits

What is a Category?

A category is a collection of searchable attributes. You can use a category to
search, view, and add data to experiments. Every domain object in an application is,
trivially, a category. For example, Participant is a domain object from caTissue Core
application.

Examples:
The Participant category consists of the following attributes:
e |dentifier
e First Name
e Last Name
e Gender
e Race
The Gene Annotation category consists of the following attributes:
e Entrez Gene ID
e Gene Symbol
e Gene Name
e GenBank Accession Number
e Taxonomy ID

e Chromosome
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Why do we need categories?
Categories are designed to help you to easily locate all the data elements needed
for your search.

S Categories are created by the administrator.
(\(I Your administrator can create new categories based on your requirements. If there
are queries that you perform regularly, discuss them with your administrator.

What is a Limit?
A limit is a condition (or criterion or predicate or condition) on a category. It is the
smallest unit of a query. For example, female participants

What is a Query?
The collection of limits is a query. For example, female participants who have DNA
specimens collected from their breast. This query has two limits: female participants,
DNA specimens from breast. There are two categories involved in this query:
Participant and Specimen.

. Your administrator can create a new category that contains relevant data elements
(\( 1. from Specimens and Participants. This enables entering all the limits in a single
o category.

~

Starting the Application
For details on installing and starting the caB2B client, refer to the Client Installation
chapter of the Installation Manual.
When caB2B application is launched, you see the caB2B Login page as shown in
Fig. 1.1.
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™
" ¥ caBench-To-Bedside

User Name: | |

Password : |

ID Provider : [Trairing ng

MR | Cancel

Figure 1.1. caB2b Login Page

To access the caB2B client, the user must be a valid caGrid user. Currently, all the
training grid users and the production grid users having a Dorian Identity Provider
are supported. To access the caB2B application, the following steps must be
followed:

1. Type the User Name and Password.
2. Select an ID Provider from the dropdown.
3. Click Login to start the application.

If the user provided credentials are authentic, access is granted to the application
else access to the application is denied and an error message is displayed as
shown in Figure 1.2



Chapter 1—Introduction

:
caBench-To-Bedside

User Name : PoplTest |

Passwrard |mﬂm |

ID Pravider : |Training |-

| Cancel

* Unable to authenticate; Invalid credentials

Figure 1.2. Login Error

When the user is authenticated and the caB2B application is launched, you see the
caB2B Home page as shown in Figure 1.3.
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& caB2B - cancer Bench to Bedside [ EHzl

- caB2B User
" B o ey smber 1 i
raBanoh-To-B s . il ] H 3
caBench-To-Bedside searchData | Experiment g : Logout|MySettings

& My Search Queries v

Welcome to caBench-to-Bedside

Prostate Cancer Wicroarray Data

Gliohlastoma Microarray Data caBench-to-Bedside (caB2E) 15 an application that facilitates translational research by integrating disparate malecular, binspecimen, pathology, irmaging, and
clinical data sets and by co-analyzing and co-visualizing this infarmation.

High Guality RHA Binspecimens

Adenocarcinoma Specimens In the first iteration, the goals are fo:
Lung Primary Turnar @ Search for hinspecimens and associated microarray expression profiling data

@ Annotate microarray data sets using information available fraom biomedical datahases

4] Ponular Categories v ®» Co-analyze microarray data sets and clinicopathology information

OEnEIAnntation, ® Examine the results using a rich set of visualization windows

Genomic |dentifiers
Literature-hased Gene Assaciation

caB2B allows hench scientists, ranslational researchers, and clinicians o:
Orhologus Gene
E:j Step 1: Search Data
> Search far and add data sets (.0, microarray data and associated pathology information) to an experiment

- - a2
§lL My Experiments v Step 2: Analize and Visualize Data

Analyze (e.g. cluster) and visualize (e.q. inthe context o pathways) data sets within an experiment

Breast Cancer Microartays (Hu133+2.0)

Comparative study of specimens between

Acute Myelogenous L eukermia Microarrays

Patients with newly dizgnose Adenacarcin

Ready Il

Figure 1.3. caB2B Home page

As mentioned in the Conducting Research using CaB2B section, a caB2B end user
typically performs the following steps:

1. Execute queries to obtain the dataset(s) of interest. Details of this step are
provided in the “Searching Data” chapter.

2. Analyze and visualize the data. Details of this step are provided in the
“Experiments” chapter.



Chapter 2 Searching Data

This chapter describes how caB2B can be used to fetch data from available caGrid
data services like caArray, GeneConnect, caFE, caTissue etc.

The chapter is broadly divided into the following subtopics:

Search data — The Query Wizard
Choose Search Category

Define Limit(s)

Define Search Results View
View Search Results

Save Query

Viewing and Saving Data List

Search data — The Query Wizard

This section details the steps required to obtain data. Click the Search Data tab on
the Home page to display the Search data for Experiment wizard. The wizard
begins at the Choose Search Category tab. (See Figure 2.1. Begin search for data

)-

The wizard guides you through the following steps

Step one Step two Step three Step four Step five
Choose an Output ~ View Search

Choose Search  Add Limits Category Results View Data List

Category (Save Query) (Save Query)

To search data:

1.
2.
3.

Choose Search Category: Search for Category to apply limits.
Add Limits: Add limits on the selected Category

Choose Output Category (Optional): Select the output format (that is,
define the results view). User can also save the query in this step

View Search Results: View the results view in a Google-like search results
page and add data to the data list (or shopping cart). User can also save
the query in this step

View Data List: View the data that you have added in the data list and
create an Experiment.
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Choose Search Category

This step helps you to search for the category on which you want to define the
limits. For example, if you have a query with limits on participants, you can use this
feature to first find the Participant category.

To find the categories, do the following:

1. Type the search string in the text box (near the top of the screen). Gene,
gender, RNA, experiment are examples of search strings.

Click Search or press ENTER.

Categories that match the entered string are displayed as hyperlinks along
with a short description.

4. Once a Category of your choice is found, click the desired search result to
proceed to the next step.

& Search Data EJ
1. Choose Search Category 2. Add Limits 3. Define Search Results Yiew 4. View Search Results 5 Data List
k"“ My Categories v gene Search |

(E.g. Participant, Gene, Experiment, Protein, Specimen)
Microarray Annotation

Tissue Binspecimens
Malecular Biospecimens

Advanced Search ¥

Baicipant Details

Search Results - Total results (17 )

Gene Annotation

% My Searh Queries v

Prostate Cancer Microarray Data
Gliohlastorna Microarray Data
High Quality RMNA Biospecimens
Adenocarcinoma Specimens
Lung Primary Tumor

ﬁ Popular Categories

Gene annotation includes infarmation about a gene such as its symbol, gene name(s), ¢

Genomic |dentifiers
Genomic identifiers fram many publicly available dat)

Literature-hased Gene Association
Genes that are co-mentioned in the same Pubbed &

characterization as determined by Gene Ontology.
b e T R T o TP e

Gene annotation includes information about 3 gene such as its symbol, aene name(s),
cytogenetic position, polvmorphisms (SNP), sequence tagoed sites (STE), links
0 genomic databases (e.0. Entrez Gene, UniGene, and GenBank), and its functional

Microarray Annhotation
Microarray annotation includes infarmation about a probe or probeset found on a micro

Orhologous Gene

Gene Annotation
Genornic ldentifiers

Orhalogus Gene

Literature-hased Gene Association

Category providing details of orthologous genes associated with given gene obtained

EnsemblGene (Genetannect vl
This class representing the Ensembl Gene ID.

EntrezGene (GeneConnect vl
This class representing the Entrez Gene ID.

Gene (GeneCGonnect vl
Contains gene genomic identifiers.

Gene (caFE Servervl.1
Gene details object to provide all the identifiers of a gene from the EntrezGene Data

GeneGenomicldentifier (GeneConnect vl)
This class of genomic identifier that is limited to gene genomic identifiers.

GenaOntolody {caFE Server vl 1
Represets the Gene Ontology associated with the given gene from the Entrezgene databa....

GeneWersion (caF E Senveryl 1)
The version history for gene ohject

welzee

Net |

Figure 2.1. Begin search for data

More on searching:

e The search performed is partial and is not case-sensitive. Hence, the search
for terms such as Gene, gen or GENE returns the same results.

10



e |f a category description is long, you can view the complete description as a
tool-tip by positioning the mouse over that description.

e [f the number of matching categories is large, the system displays the results
in multiple pages. Click the page numbers at the bottom to navigate through
different pages.

e You can separate the multiple search terms by spaces or tabs. The system
searches for each term individually and displays a collective set of matching
categories. For example, if you enter the search string Participant Gene, the
categories that match either Participant, Gene, or both will be found.

Advanced Search

Expanding the Advanced Search box displays the advanced options that help you
refine the category search. The Figure 2.2 depicts the default selection of the
various options

b

Advanced Search

Category [ Include Description
Aftribute Permissible Walues

® Text (0 Concept Code

Figure 2.2. Advanced Search

If the system returns too many results for a Category search, you may use the
Advanced Search to narrow your search.

Table 2.1 Advanced Search Options (Checkboxes and radio buttons)

Option | Description
Check Boxes
Category Includes the category names in the search.
Attribute Attribute (also known as data element) is the lowest unit of the

searchable items. A category contains many attributes.

Select this check box to include the individual attribute names in the
search.

For example: Select attribute and search for gender. You will find the
category Participant since it contains an attribute by name Gender.

Permissible value Some attributes contain a fixed set of values. For example, Gender can
be Male, Female or Unspecified. Organ can be heart, lung, breast, and
so on.

This fixed set is known as Permissible Values.

Select this check-box to include the permissible values in the search.
For example, if you select the permissible value as Male the system

11
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displays the Participant category since it contains an attribute Gender
which contains a permissible value Male gender.

Include Description

Includes the description text in the search.

Note: Include Description check-box is enabled only for a text based
search when you select the Category check box, the Attribute check
box, or both.

Option Buttons

Text The system matches the search string that you type with the name of
the category, its attributes, or the permissible values based on the text.
This is simple, most commonly used and the default way of searching
for a category.

Concept Code The system treats the search string as an Enterprise Vocabulary

Services (EVS) concept code and matches it with the concept code of
the category, its attributes, or the permissible values thereby showing
the matching categories.

More details on the concept code can be found at
http://nciterms.nci.nih.gov/NCIBrowser/Dictionary.do by connecting to
NCI_Thesaurus and http:/ncimeta.nci.nih.gov/MetaServlet/

Additional refinements that may be made with these options are illustrated in the
Appendix A: Examples of category search

Define Limit

A limit is a condition (or criterion or predicate) on a category and multiple limits
together form a query. Table 2.2 outlines two example queries and the limits added

to them.
Table 2.2
Example Category Limit
Get the details about all the Participant Gender equals Male

African male participants

Race equals African

Biospecimens from prostate
adenocarcinoma

Specimen Characteristics Tissue Site equals prostate

Specimen Collection Group Clinical diagnosis equals
adenocarcinoma

Screen for define limit is shown below. It has 3 parts,

1. Category search is present on the left hand part. It is explained in section
choose search category

2. Define Limit present at right hand side top is explained in section Steps for

defining a limit

3. Limit set present at right hand-side bottom is explained in section Limit Set —
Diagrammatic View
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4" Search Data For. Experiment

1. Choosze Search Categary 2. Add Limits 3. Define Search Results YWiew | 4. View Search Results 5. Data List
partic Search Define Limit on 'ProtocolParticipant (C3PR v1.1)
(E.g. Padicipant, Gene, Experiment, Protein, Spec ‘ Add Limit | CDE Details
Advanced Search ¥ =
T
Search Results :- Total results (7 ) 1
Ferson First Mame : mark T
Category Title TechPubs
*No description available. PersonLastMame:  [centans [+ ||
Faticipantedicalldentifier (caTissue Core 1 2 - - =
Amedical record identification number that refers Rerson:Micid|gihlamme,:
Paricipant (caTissue Core 1 2412} Paerson Raole : =
Anindividual from whom a specimen is collected b
ParticipantReaStatus (CIPR v1.1) Limit Set
The status of a registration. Pending would be pri[ =y 1
L5 | | r| Auto Connect | Reset | Clear All Paths
ProtocolParticipant (C3PR v1.1) T T
This abject contains the participants on a protocal t it it . t L - - . f
FrotocolParticipantldentifier {C3PR v1.13
Fhysician ldentifier ar ather identifiers from institu Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z
CollectionProtocolReistration (caTissue Gare A o oot DD DD DD
Aregistration of a Padicipant to a Callection Proto
....... .PrmwF‘amcipa”t Qo v v e et s e et e et
Options B e e e e e e
it Current expression : Expression 2 is not connected
Frevious | | Iext

Figure 2.3 Define Limit

Steps for defining a limit
Perform the following steps to define a limit:

1. Choose an operator from the list of operators adjacent to the attribute you

wish to constrain.
2. Specify the constraining values.

© For detailed explanation of various operators and how to specify values, refer to
(\( 1. Appendix 2: Define Limit: Operators and Values.
Example:

Single constraint — Show all male participants

Define Limit on "Participant (caTissue_Core v1.1)*

Femlale
Gender : [in |~ s

nknown

Ll e ifiom ]

[ »

Figure 2.3. Male participants
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Example:

Multiple constraints within one limit: male participants who are alive. Multiple
conditions can be defined on an attribute by pressing CTRL key while selecting
different options: Specimens which are either Serum or Plasma.

Define Limit on "Participant (caTissue_Core_1_2v1.2)
Add Limit | CDE Details
- Select-- |~ ]
Female Gendear 1
Gender: [in |~ | |male Gender  |=
Lnknown —
Ll meifiod >
Identifier ; [Betneen [~
Last Marre : [contains [~ i
Middle MNarre : [contains [~
Social Security Mumber - |l:c-ntains |v| =
- Select-- |~
live
vital Status : [in [+ [Dead =
Lnknown — L
M LY-TN ifimed 1

Figure 2.4. Male participants who are alive

Ensure that you click Add Limit at the top of the Define Limits screen before
WARNING! | proceeding. In case you do not click Add Limit, the constraints that you have
specified are not saved.

Limit Set — Diagrammatic View

Once the limits have been set on the category, clicking on the Add Limit button adds
the category in the form of a yellow rectangle (also called a node) into the Limit Set
Panel. The Limit Set panel consists of the DiAGrammatic view (DAG view) panel.
DAG view is like a canvas where all the categories on which limits have been added
appear in the form of nodes (Figure 1.3). Whenever a new limit is added, the system
adds a yellow rectangle that represents the limit being added to the DAG view. As
you continue to add limits, the system adds corresponding rectangles to the DAG
view.

These rectangles in the DAG view provide a graphical view of all the limits that have
been added.
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Limit Set

= Auto Connect | | Clear All Paths

mGene[GeneConnectv‘l] ! \EFro‘tein [GeneConnect w1) !
Optians ’ Options ’
O lattribiute Conditions ;
allLE 1) Identifier Less than 1234
oR |
AND ] 3 EMessengerRNA{GeneConnec{ wi) !
OR — Cptions }
Current expression : ¢ [11AND ([2] OR [3]13
Reset | | Previous | |  mest
Figure 2.5. Limit Set Panel
DAG Operations
You can perform the following operations within the DAG view.
Table 2.3
View details of the limit Position your mouse over a node to view the details of that limit.
.F'articiparrt ]
Options ’
Condition{s) an Padicipant {caTissue_Care w1 1)
1% Gender |n { Female, Male )
21 Wital Status |n Alive
Edit the limit Click Edit Limits from the Options menu of the node whose limits you
wish to edit. Alternatively, double click the title of the node.
.F'articiparrt !" Edit Limits
Options '. || Delete Limits
1|
I
This opens the limit in the Define Limit panel in edit mode. Edit the
constraints in the Define Limit panel, and click Edit Limit.
Delete the limit Select the nodes that you wish to delete and press DELETE.
Alternatively, you can delete a single node by selecting Delete Limits
from the Options menu of the node as shown above.

15
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Connecting the Limits
You must connect all the limits before proceeding to the next step.

When multiple limits are specified, you need to connect these limits to form an
expression. Two limits may be connected by using either the AND or the OR
operator. Following is an example of how the DAG looks when the limits are
connected.

II'GEHE[GEHEConnec't wl) ! E@Frﬁein[ﬁenetonnec’t wi) !
Options b Options }
AND |
AND e
OR Path:Gene iGeneconnect wl)---—-=Protein (GeneConnect vi }|

Figure 2.6 Connected Nodes

If there are only two limits in the query, you have to connect only those two
rectangles
To connect the limits, you need to specify the following:

e The path to be taken in connecting the nodes

e The logical operator (AND, OR) in the dropdown box in a node
The rest of this section focuses on various ways in which you can specify the
path(s)

What is a Path?

A path tells the system how two categories are to be connected. A path is a way to
travel from one category to another. There could be multiple ways to connect two
categories and the results of the query differ based on the path chosen.

For example, consider the two categories Specimen and Site (from the caTissue
Core application). A Specimen is associated with the Site category in two ways: 1)
Site where the specimen was collected 2) Site where the specimen is stored.

That means there are two paths between Specimen and Site: 1) Through Specimen
Collection Group for the collection site.2) Through Storage Container

Query example 1: Show all the available specimens collected in Barnes Jewish
Hospital. In this query, as you are specifically interested in a particular collection
site, you should choose the path through Specimen Collection Group.

Query example 2: Show all the available specimens stored in Barnes Jewish
Hospital. In this query, as you are specifically interested in a particular storage site,
you must choose the path through Storage Container.

Therefore it is important to choose the right path for your query.

16



Connecting Limits

Click Auto Connect. The system automatically connects to all the boxes based on
the settings provided by your administrator.

However, the administrator might not have configured the path between all the
categories. In such cases, you can manually connect the limits as described below.

Example query: For all the male participants, show all the available specimens
collected in Barnes Jewish Hospital.

1. After adding three limits on the Participant, Specimen and Site the DAG
view looks as shown in the figure below:

Limit Set
h__-gl Auto Connect | Clear All Paths
IE‘ Specimen !
Options ’
[ Farticipart [ [3]site [
Options ’ Dptions’
Current expression : Expressions 1, 2, 3 are not connected

Figure 2.7. Limit Set

2. Click the Participant and the Specimen rectangles to select them.

3. Click Connect Limits to connect the two nodes. The resulting DAG
view is shown in Figure.2.9.
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—

Limit Set
i= Auto Connect | | Clear All Paths
a’@ Specimen ! =
Options ’ -
B erticipar: ] [2]site =
Options ) Optiong T
AND |

l

Current expressian : ([1] ARD [2] )
Expression 3 is not connected

Figure 2.8. Limit Set with Two Connected Limits

Note: There is only one path between Participant and Specimen, therefore the
system automatically connects it. Default operator is AND, it can be changed

to OR using operator dropdown.

4. Select the Specimen and Site rectangles and click Connect Limits.

5. Since there are more than one path between Specimen and Site, the
system cannot connect the limits on its own. So it displays the Ambiguity
Resolver window. The Ambiguity Resolver window is shown in Figure

2.9. Path Ambiguity Resolver

Path Ambiguity Resolver

General Patli Curated Path

| Specimen == (storageConiainet) == storageContainer == (sife) == Site

Select Paths PathPopularity
L] |specimen == (specimenColieciionGroup) »> SpecimenCollectionGroup == (sie) = Site a0 %
a0 %

Figure 2.9. Path Ambiguity Resolver

Select the first path to find out the collection site.

Once the path(s) is determined, the system creates a connection between
the two nodes (see figure below). You can position the mouse over the
connection to view the path(s) that you chose.
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Limit Set

= Auto Connect | | Clear All Paths

'

J\IE‘ Speci men ! | |

Options
[ano ]
[1 ]Participart = E"_m i
R P Path:Specimen (caTissue_Core vl 1)-——-=SpecimenCollectionGroup (caTissue_Core wl 1)
lmﬂ F---=Site {caTissue_Core vl 1)

e

Current expressian (1] ARD ([2] ARD [3] )

‘]

Figure 2.10. Limit Set with Three Connected Limits

8. Specify the operator (AND or OR) using the dropdown box in the node. For
above query the operator will be AND

9. Click Next.

Deleting a Connection

You can delete a connection by clicking the connection arrow between the two
nodes and pressing the DELETE key.

The Information Panel

The Information panel is located at the bottom of the Limit Set panel.

T  p—

Limit Set

= Auto Connect | | Clear all Paths

II‘ Gene ! ';\.IE‘ Protein !
Options } Dptions}
AND |
- I P |E| MessengerRNA !
Options ’

Current expressian : { [1] AMD [2] )
Expression 3 is not connected

Figure 2.11. The Information Panel

The Information panel provides the following information:

e The expression formed as a result of how the limits are connected.
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e Limits that not yet connected to any other limit

e To execute the query, there should not be any unconnected rectangles.

Reset, Previous and Next Buttons

These buttons are located on the right hand bottom of the screen, see Figure 2.5.
Limit Set Panel.

e The Reset button clears all the specified limits.

e The Previous button takes you to Choose Search Category step of the
wizard.

e The Next button takes you to the Choose Output Category step of the
wizard. A valid query allows you to proceed to the next step. If the query is
invalid, an appropriate error message is displayed.

Define Search Results View

After specifying the limits, user proceeds to choose the category for the data. For
example, “show all the participants who had biospecimens collected from their
breast”. Participant is the category that you want to view, based on a limit on the
specimens.

The Define Search Results View tab allows you to select the category to be shown
in the output of the query. It is also called as output category for the query.

4" Search Data For, Experiment

1. Choose Search Cateqory | 2. Add Limits 3. Define Search Results Vi, | 4. View Search Results 5. Data List

Select All Clear All Invert Selection

ThawEventParameters (caTissue Core 1 2wl 2
Aftributes associated with a thawing event of a specimen

Site {caTissue Core 1 2v1.20
A physical location associated with biospecimen collection, storage, processing, or utilization

Specimen (caTissue Core 1 2413
A single unit of tissue, hody fluid, or derivative biological macromolecule thatis collected or created fram a Participant

Participant {caTissue Core 1 2v1.2)
Anindividual from whom a specimen is collected

TransferEventParameters icaTissue Care 1 2v1.2)
Aftributes associated with moving specimen from one storage location to another

CollectionProtocolRegistration (caTissue Core 1 2vw1.2)
A registration of a Paricipant to a Collection Protocal

SpecirmenCollecionGroup (caTissue Core 1 2413
Represents a group of specimens collected from the same participant in the same accession event.

Choose the Default

}

1 v

* Select Default View |Participant(caTissue_Core_1_2 v1.2) | - |

Save Query || Frevious || et

Figure 2.12. Define Search Result View.
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All the categories with specified limits are shown in the Select Default View
dropdown box at the bottom of the screen as shown in Figure 2.12. From the Select
Default View dropdown box, select the category whose data you wish to obtain.

5 Ignore the other contents of this screen such as the check boxes and hyperlinked
I categories. Those are intended to allow you to fetch data for multiple related

(\( : categories in one go. However, this feature is not supported in this release of

caB2B.

The Next and Previous Buttons
e To edit the limits, click Previous and go to the Define Limit step

e C(Click Next to execute the query that you have created

On clicking the Next button, the system executes the query and fetches the data

from appropriate data services over the caGrid.

WARNING! ) ) . )
This step could be time-consuming. It may take few minutes to couple of hours

based on the network speed and complexity of the query.

View Search Results

The View Search Results tab displays the results obtained by executing the query
defined in the previous steps. The concept of viewing results in caB2B is similar to
viewing results after a Google search. The following are the similarities:

e caB2B returns a set of records that match your limits.
e Some details of the record are displayed along with the record.
e Click on one of the records to view more details.

e Records provide additional information, for example, from Participants you
can see the Collection Protocol in which they registered. This is similar to
Google where, after you click one of the hyperlinks, you can traverse into
other web pages by clicking the hyperlinks within that page.

e Asin Google, the results are divided into multiple pages for easy navigation.
If you find any data of interest, you can add it to the Data List.

The following image displays a typical results view. The View Search Results tab
displays the records that match the limits and also the data that you have already
added to the data list.
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& Search Data For Experiment

Simple H Advanced ‘

1. Choose Search Category 2. Add Limits 3. Define Search Results View 4. View Search Results 5. Data List

Path: Participant (caTissue_Core_1_2v1.2)
Search Results :- Total results (14)
Select All Clear All Invert Selection

Fatticipant (caTissue Core 1 2v1.2) 1
Active 1944-01-01T0O0:00:00.000-05:00, Unknown t,Female Gender,1 tt Unknown 111-11-1111 Alive

Fatticipant (caTissue Core 1 2v1.2) 2
Active,, Female Gender 2 termp,,,, Alive

Patticipant (caTissue Core 1 2v1.2) 3
Active,,, Female Gender,3,,,,, Alive

Fatticipant (caTissue Core 1 2v1.2) 4
Active,,, Female Gender 4 Deepti,,,, Alive

Patticipant (caTissue Core 1 2v1.2) 5
Active 1932-04-20T00:00:00.000-06:00, Unknown,Boh Male Gender,5,Smith,, Linknown, Alive

Farticipant (caTissue Core 1 2v1.3) &
Active 2008-04-02T00:00:00.000-05:00, Unknown,ddd Female Gender, B test ddd,, Unknown, Alive

™
[] Participant {caTissue Core 1 2v1.2) 7

Active,2002-01-21T00:00:00.000-06:00,, Mot Hispanic or Latino,Person,Male Gender, 7, Test,A, Unknown,123-45-6789,
™|

Participant {caTissue Core 1 2v1.2) &
Active 1943-10-10T00:00:00.000-05:00, Unknown,doe Male Gender,8 johnd, Unknown, 433-33-2211 Alive

2221 2==0

AddToDatalist | | Apply Data List

My Data List Summary

Padicipant (caTissue Core 1 2120 1
Participant (caTissue Core 1 24124 2
Padicipant (caTissue Core 1 2130 3
Participant (caTissue Core 1 2v1.2) 4
Participant (caTissue Core 1 214 &

*Added 5 elements to data list Save CQueny | | Frevious | | Iext

Figure 2.13. View Search Results

Record Details

Click on the hyperlink of a record on the View Search Results to take you to the
Record Details page. Here you can view the values of all the attributes of the

category.
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1. Choose Search Category 2. Add Limits 3. Define Search Results ¥i.. | 4. View Search Results 5. Data List

simple | [ Advanced

Path: Padicipant {caTissue Core 1 2v1.2) >> Participant (caTissue_Core_1_2v1.2)_3

Attribute Value Related Data: Participant (caTissue_Core_1_2 v1.2)_3
Activity Status Active
Birth Date Intra Model Associations :
Death Date CollectionProtocolRedistration
Ethnicity Participantedicalldentifier
First Marme
Gender Female Gender
ldentifier 3
LesiitEE My Data List Summary
Middle Mame
Ehculeion Padicipant {caTissue Care 1 24v1.2) 1
Patticipant {caTissue Coare 1 2v1.27 2
Sex Genotype [atne it .
- - Paticipant fcaTissue Core 1 24123 2
Social Security Murmhber H 2
: : Patticipant (caTissue Core 1 24v1.27 4
ikl Statis plive Participant {caTissue Care 1 2v1.27 &
AddToDataList || ApplyData List
*Added § elements to data list Save Query | | Previous || next

Figure 2.14. Results’ Details
A view of the Results Details page is shown in Figure 2. 14 and shows the following
sections:
¢ Value of all the data elements in the record
e Links to related data

e Summary of the records that you have already added to the data list

Related Data

As shown in Figure 2.14 above, the Related Data box on the right displays the
categories that are related to the current category. Click on any of the categories to
display records for that category. For example, if you are currently viewing records
of Participant (caTissue), the following categories are shown in the related data box:

e GenomicldentifierSet (GeneConnect)
¢ Protein (GeneConnect)

e MessengerRNA (GeneConnect)

e Gene (caFE Server)

If you now click Protein, you would see the Proteins related to the Gene you are
currently viewing.
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Breadcrumbs

Breadcrumbs or a breadcrumb trail is a navigation technique used in user
interfaces. Its purpose is to give users a way to keep track of their location within
programs or documents. (definition from Wikipedia entry)

As you traverse the results view, breadcrumbs are displayed at the top of the page.
For example, if you are viewing a Protein record related to a Gene, you would see
the path as

Gene >> Gene _1 >> Protein >> Protein_5

This means that you originally queried for Gene. Then you fetched related proteins
for Gene_1. From the proteins obtained, you are currently viewing details of
Protein_5.

Click any of the links in the breadcrumbs to navigate back to the corresponding
page. For example, you can click Gene in the above path to go back to the page
where you were shown the list of Genes.

Adding data to the Data List

A data list is like a shopping cart which enables you to add interesting data to the
shopping cart as you traverse through the results. You can add data to the data list
in two ways:

e (Click Add to Data List
e C(Click Apply Data List

S As you add the data to the data list, they are reflected in the My Data List
(\{ I Summary box on the right hand side.
Add to Data List

Select the record that you want to add to the data list and click Add to Data List.
You can either add one record at a time or add multiple records by selecting the
checkboxes placed along with the record summary.

Using Apply Data List
Once you obtain the related data for a particular record, Apply Data List allows you

to fetch similar related data for several other records easily. We outline an example
of this approach below.

A typical user query might do the following:
1. Fetch the data for the Gene category.

2. Fetch related data from the category Chromosome for a record of Gene,
for example, Gene_1.

3. Add the Chromosome record to the data list.
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The resulting data list is shown in Figure 2.15 (below).

(3 |Gene (caFE Serveryl. 1) (1)
¢ E3 Gene (caFE Serverv1.1)_1
IZ? Chromosome (caFE Serveryl 13_12

Figure 2.15. Data List

If you wish to obtain the Chromosome data for other Gene records, you have to
fetch related Chromosome for one Gene record at a time. The Apply Data List
functionality allows you to fetch the Chromosome for several Gene records in a
single operation. To do this, perform the following steps:

Fetch the data for the Gene category.

2. Fetch the related data from the category Chromosome for a record of
Gene, for example, Gene_1.

Add the Chromosome record to the data list.

From the View Results screen for the Gene records, (see Figure 2.13.
View Search Results) select Gene records for which you want the related
Chromosome records.

5. Click Apply Data List, it will fetch Chromosome for all selected Gene
records.

6. A message is displayed in the status bar when the operation is complete.
Click Next to see the data list. . Figure. 2.16 show the resulting data list.

3 [Gene (cafE Servervl 1) (5]
9 3 Gene {caFE Servervl 151

E? Chromoasome {caFE Serverwl 1)_12
9 I Gene {caFE Servery! 132

E? Chromoaosome {caFE Serverwl 1)_5
¢ 3 Gene (caFE Serverv! 1)_3

IZ? Chromaosome {caFE Servervwl 1)_5
¢ &3 Gene (caFE Serverv! . 1)_8

IZ? Chromaosome {caFE Serverwl 1)_4
¢ &3 Gene (caFE Serverv! . 1)_0

IZ? Chromaosome {caFE Serverwl . 1)_49

Figure 2.16. Result of Apply Data List to genes with id 2, 3, 8, 9

How Apply Data List functionality works

To understand this functionality better, consider a slightly more complicated data list
below:
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53 |Gene (caFE Server vl 1) (3]
o 3 Gene (caFE Servervl 11_1
E{” Chromosome (caFE Servery1 112
¢ 3 Unigene (caFE Servervl . 1)_T3596
o 3 GenBankAccession (cafFE Sereryl 110113
o 3 Gene (caFE Servervl 152
Ef’ Geneersion (caFE Servery! 13_324194
[# Gene (caFE Servervl 1) @

Figure 2.17. Example 3- Data List

Example 3:
The following records have been added to the data list

e For Gene_1, related Chromosome, Unigene, and GenBankAccession
records are present.

e For Gene_2, related GeneVersion is present.
e For Gene_9, there is no other related data.

Now, Apply Data List to the genes Gene_1, Gene_2 and Gene_9. The resulting
data list is shown in Figure 2.18.

£33 |Gene (caFE Server vi.13 (3]
¢ 3 Gene (caFE Servervl.1)_1
Ef’ Chromosome (caFE Sereryl 10_12
9 3 Unigene {caFE Servervl 19_7 3596
o 3 GenBankAccession (cafFE Servervl 11 (11
Ef’ Geneversion (caFE Serverw1.1)_3241493
o 3 Gene (caFE Serverv! . 1)_2
Ef’ Geneversion (caFE Serverw1.11_3241494
Ef’ Chromosome (caFE Semeryl 135
¢ 3 Unigene {caFE Servervl 13 (2)
9 3 Unigene icaFE Servervl 10_F1242
o 3 GenBankAccession (caFE Sererl 170121
¢ 3 Unigene icaFE Servervl 1)_F1854
o 3 GenBankAccession (caFE Semerl 11011
o 3 Gene (caFE Serverv! . 1)_8
Ef’ Chromosome (caFE Sereryl 13_49
9 3 Unigene {caFE Servervl 19_89332
o 3 GenBankAccession (cafFE Serverwl 1) (8}
Ef’ Geneversion (caFE Serverw1 . 1)_324147

Figure 2.18. Example 3- Apply Data List

As seen in Figure 2.18, the following related new data has been fetched:

e For Gene_1, the system fetches GeneVersion (as Gene_2 had
GeneVersion).



e For Gene_2, the system fetches Chromosome, Unigene, and
GenBankAccession, as these were the related data for Gene_1.

e For Gene_9, the system fetches all of GeneVersion, Chromosome, Unigene,
and GenBankAccession.

As a result, each gene contains the related data for GeneVersion, Chromosome,
Unigene, and GenBankAccession.

Thus, the Apply Data List operation results in a homogenous structure in the data
list. The system fetches related data for all the other records such as the related
data present for one record.

The Next, Previous and Save Query Buttons

e Click Next to view the contents of the data list. It will take you to Data List
tab.

e Click Previous to go back to Choose Search Category, which is Define
Search Result View tab.

e Click Save Query will popup a window to save the query. This is explained
in detail in section below.

Save Query

This option is used to save the user executed query. It saves all the conditions on
the various classes as defined in the query.

Why to Save Query?

When the user saves the executed query, he can simply view the result of the query
by executing already saved query. This saves considerable amount of time as the
user does not have to form the query again. The saved query can also be
parameterized by choosing to save conditions on attributes which form the
parameters (described further below). The user can execute a saved query with or
without changing the conditions defined in the saved query.

Advantages of Save Query can be listed as follows:
e Saving complex queries with multiple nodes

e Availability of saved queries to all the users to aid the users who might not
know how to query

e Setting up parameterized queries that allow a user to use the same query for
a variety of conditions on a single attribute

e Queries can be saved in two ways:

° Non-parameterized: No parameters have been defined while saving the
query. It means that the saved query cannot be modified at the time of
execution. The conditions defined on attributes while querying cannot be
changed during execution of the saved query.
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° Parameterized: Parameters, that is, certain attributes are saved while
saving the query. For example, during the execution of the query, the
condition on the attributes can be changed to generate a new query.

How to Save Query?

Once the user has formed the query, that is, added certain categories and

connected them via the available paths, the query can be saved. After forming the
query, user navigates to the Define Search Results View tab and then to the View
Search Results tab, both these tabs provide the option to save a query. The Save
Condition button at the bottom of both these tabs can be used to save the query.

How to save a non-parameterized query?

1. Click Save Condition (as shown in Figure 2.12. Define Search Result
View.).

2. Enter the Title and Description for the query to be saved, in the save
query panel (see the figure below).

3. To save the query, click Save.

Unsaved Condition g|
Title iFind all the serumn specimens from allth  4———— Title
Cuery helps to find the serum
Description SRecimens fram the alive female — Description
paricipants
User defined Display label Attributes Conditions
-- Select-—- || =
Female
| 1.Gender | Wzl =
Unknown =
Lmcnocifiod o
- Select—- |4
. Alive
=] 1 vital Status m I+ peas = -
Unknown =
Llinciersifiaan [
=i 2 Available ~| @ True O False
-- Select-- |~ |
Armniotic Fluid =
o 2Type [ T+l |aie &
Body Cavity Fluid = |
il i | [»]
| Order Wiew || Save || Cancel |

Figure 2.19. Save Query Panel-Non Parameterized Query

How to save a parameterized query?
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1. Click Save Condition (as shown in Figure 2.12. Define Search Result

View.).

2. Enter the Title and Description for the query to be saved, in the save

query panel (see the figure below).

3. Select the User Defined Check Box for the attribute you wish to select

different values for in the future.

4. Select the order of attributes in the Save Query Panel by changing it by

Order View button.

5. Use Filter option to define condition on any of the attribute of the category
other than the attributes against which the conditions were initially defined.

6. Click Save to save the query.

@

f‘{ 1. Click Cancel to exit without saving the query.

Unsaved Condition

Title iFind all the available specimens for the 1

Giueny finds all the specimens
Description [@¥ailable from the female
participants which have bean

topmed s e U e b e e

(IR

X

Filter : |Only defined -

User defined Display label Attributes Conditions
-- Select-- |=
Female
v 1.5ender | 1.Gender: | IMale =
Lnkn o
Lincnacifiod Lo
v 3.Mame | 3Name: v' hingtan University
- Select— |-
3 Collection Site |
| 3. Type: i I+ eboratoy [T
|N0t8peciﬂed
[[= PR TRV M
F i [ 1]
|  omervew || sae || cancel |

Figure 2.20. Save Query Panel-Parameterized Query

Executing a Saved Query

All the saved queries are visible in the Home Page in the My Search Queries stack
box in the left hand side panel. To execute any query, click on the query to view the

results.
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To execute a saved query, perform the following steps:

1. Click on the title of the query to be executed

i%, My Search Queries h J

All specimens belonging to male padicipants

Find outthe genomic identifiers of any gene for whi

14 I | [y

Figure 2.21. Saved Query Stack box

The Saved Query Panel opens.

2. For non-parameterized queries, click Show Results on the execute query

panel

Unsaved Condition

- Belact -
Female
Gender |j hiale
IInknowen
L ~cifimel

- Selact--
Al e
Yital Status O

Ve Dlean
Inkrowem
Ll eificed

Availahle | =| ® True False

— Selact--

o — |Amniotic Fluid
lype | Bile

Biody Cavity Fluid

Dmeme B e D e =

Click to execute

X

Show Results

Cancel

Figure 2.22. Execute Query Panel- Non Parameterized Query

3. For parameterized queries,
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e Change the conditions in the parameterized attributes
e C(Click Show Results to view the results
Unsaved Condition E|

- Gelect- |4

Female
1.Gender: In [*| lWale

Unknown
Llommeifioed |

I.Mame | zhnaton University

Click to execute

l

| showResuts || cancel

Figure 2.23. Execute Query Panel-Parameterized Query

The save query option provides an easy alternative way of executing the queries
without actually forming the query again. The parameterized query allows changing
the conditions on attributes thereby allowing flexibility to the saved queries.

Viewing and Saving Data List

After adding the records of interest to the data list, you can get the consolidated
view of the data list that shows all the records added to the list in a hierarchical tree
fashion. These include all the records as well as the details of a particular record.
You can also export the data list into a Comma Separated Value (CSV) file or create
an Experiment by using the contents of the data list.
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The following figure shows the data list tab:

& Search Data For. Experiment

1. Choose Search Category 2. Add Limits 3. Define Search Results View 4 Yiew Search Results 4. Data List
(3 (Gene (GeneConnectvl) (15)] Showe Details | | Ba | | B Add caturnn | [ Properties || 52 setectan | [ Egoon Clear | |2 Reset|
g S LL L # Ensembl & EnsemET(;-- Entre;(_B_en Entrez Gen Identiﬂe; _.L:l_n_ig-e_r-{;;s“Unigene ol ]
? ? Esrj:ggs;zE%f:?g;?g;ﬁ:; 1 |[true ENSGO0D0... irue 115098 ltrue Ha.100043
o [ GenomicldentifierSet (Gel 2 |true frue 1145098 2true Hs. 100043
¢ B3 MessengerRMNA (GeneConne 3 |true EMNSGO000... true 140901 3itrue Hs. 100057
o 3 Genomicldentifieret (Gal 4 |true true 140901 4/true Hs. 100057
o 3 Gene (GeneConnectyl]_2 5 |true EMSGO000.. [true iltrue Hs. 100057
o B3 Gene (GeneConnectv1)_3 6 |true EMNSG0000... true 10570 Gltrue Hs.100058
o 3 Gene (GeneConnectv1)_4 7 |true frue 10570 7ltrue Hs.100058
o &3 cene (GeneConnect\ﬂ)_S g |true ENSG0000.. ftrue 8itrue Hs.100058
o 3 Gene (GeneCDnnect\ﬂ)_E 9 |true EMSGO000.. [true 571645 Strue Hs. 100072
o 3 Gene (GeneConnect\ﬂ)_T 10 |true frue 571645 10ftrue Hs. 100072
o B3 Gene (GeneConnect\d)_S 11 [true EMNSG0000... true 11]true Hs.100072
5. If.l Gare (GeneConnect\ﬂ)_Q 12 [true EMSG0000... true 7h2 12[true Hs.100217
o &3 cene (GeneConnectv1)_1D 13 |true true Ta2 13jtrue Hs 100217
o If.] Gitie (GeneConnect\ﬂ)_H 14 |true EMSGO000... true 3842 14/true Hs. 100235
5. El Gare (GeneConnectv1)_12 14 |true EMSGO000... [true 14|true Hs. 100235
o 3 Gene (GeneConnectyl)_13
o |3 Gene (GeneConnectyl)_14
o~ 3 Gene (GeneConnecty!)_15
[4] I [v]
Previous | | Save Data List | | Add to Experiment

Figure 2.24. Data List

The left-hand side pane shows all the records that you have added to the data list in
a tree format. Each node in the tree represents either a category or a record of a
category.

e For a node representing a category:

°  The number of records for that category is shown in parentheses. For
example Gene (3) means that you have added 3 records for the Gene
category.

° Clicking on the node updates the right hand side panel to show a spread
sheet containing the records of that category (see figure above) with the
columns depicting the attributes and the rows are depicting the records
(Figure 2.17. Example 3- Data List).

e For a node representing a record

° The unique identifier for that record is displayed. For example, Gene_1
represents the record with identifier 1.
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° Click the node updates on the right hand side pane to show the details of
that record.

The right hand side panel shows the record details. The details shown in the panel
depends on the record chosen in the left hand side panel.

&' Search Data For Experiment

1. Choose Search Categaory 2. Add Limits 3. Define Search Results Wiew 4. Miew Search Results 5. Data List

|53 Gene (GeneConnectyl) (15) .
o £3[ene (GeneConnactvly 1] Attribute Value
¢ 53 MessengerRMA (GeneConnect vl (2) Ensembl Gene As Output frue
7 3 MessengerRNA (GeneConnect vl)_13860 Ensernbl Gene ld EMSGO00000NTORN
o I GenomicldentifierSet (GeneConnectyl) (34)
¢ 3 MessennerRMA (GenaConnectvl) 13861 Entrez Gene As Outaut true

o 3 GenomicldentifierSet (GeneConnecty!) (19) |Entrez Gene Id 115098
o B3 Gene (GeneConnectwl)_2
o B3 Gene (GeneConnectyl)_3
o B3 Gene (Geneonnectwl)_4 Unigene Az Output true
o I3 Gene (GeneConnectvl) 5 Unigane Cluster 1d Hs.100043
o= I Gene (GenaConnactvl)_6
o 3 Gene (GeneConnectvl)_7
o 3 Gene (GeneConnectvl)_8
o 3 Gene (GeneConnectyl)_9
o 3 Gene (GeneConnectyi)_10
o 3 Gene (GeneConnectvl)_11
o 3 Gene (GeneConnectyl)_12
o 3 Gene (GeneConnectyl)_13
o 3 Gene (GeneConnectvl)_14
o 3 Gene (GeneConnectvl)_15

ldentifier 1

| Frevious || Save Data List || Add to Experiment

Figure 2.25. Record Details for a single record in Data List

Operations on the Data List
You can perform the following operations on the data list:

e Save the data list — Click Save Data List.

e Export the data list into a CSV file — Click Export.(see Figure 2.24. Data
List)

e Add the data list to an Experiment — Click Add To Experiment (see Chapter
3 for additional information).

To save the data list:

e (lick Save Data List.
e Type the title and description for the data list.
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Save Data List

Title

Drescription

Save

Cancel

Figure 2.26. Save Data List Panel

e C(Click Save. The system displays a message in the status bar indicating that

the data list is saved. The data list gets saved in the database.
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Chapter 3 Experiments

After you search and add some data of interest to the data list, you can create an
experiment using that data. This chapter explains the various operations that you
can perform on the data sets collected.

This chapter covers the following topics:
e What are Experiments and Projects?
e Creating an Experiment
e Viewing the Existing Experiments
e Working with an Experiment
e Filtering Data
e Analyzing Data

What are Experiments and Projects?

An experiment is defined as collection of data. After an experiment is created, you
can perform the following:

e Perform various analyses on the data using the grid-enabled analytical
services

e Visualize analysis results using various viewers such as bar charts and
scattered plots.

e Create new data sets by applying filters on the existing datasets

A project is a collection of experiments. A project can contain many experiments or
other sub-projects. The grouping of experiments into projects helps you to manage
multiple experiments easily.

Example of an experiment

Aim: Find micro-array data for non-malignant brain tissue. Perform Comparative
Marker Selection (CMS) on this data to determine the expression values that are
most closely correlated with a class template. View the correlation among the
expression values as a scattered plot.

You need to perform the following steps using caB2B

Step no. Description Related Section
1 Search for micro array data Search data — The Query Wizard
2 Create experiment with this data Creating an Experiment
3 Open the experiment you have created | Opening an Experiment
4 Filter the data further if desired Filtering Data
5 Save the filtered data How to save filtered data
6 Perform CMS analysis on selected data | Analyzing Data
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7 Plot analysis result as a scattered plot Visualizing Data

Creating an Experiment

To create an experiment, you need to have a saved data list with the required data.
See Viewing and Saving Data List for more details.

After you have saved the data list, do the following to create an experiment:

1. Click Add to Experiment (Figure 2.15. Data List). This opens the Create
New Experiment window.

F |

Create Mew Experiment E|
* ExpetimentMame:  |FE gene Trials |
* Praoject:
| Add Mew | ﬁ iy Projects

o 3 Gans Anairis

? h MicroArrays
I? Cell Free Mucleic Acid Detection
[# Texture Analysis
[# Gene Analysis

o I3 Partcipants analysis
[# Partcipants analysis

Description This is the experiment on genes and chromosomes from
FE application

Cancel | | Save

Figure 3.1. Create New Experiment

Give an appropriate name to the experiment.

Select the project in which you wish to create this experiment (see note
below).

Provide a description for the experiment.
Click Save.
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You can now close the Search Data wizard to return to the Home page and to open
the experiment.

e To create a new project, perform the following:
1. Select the parent project under which you wish to create a new project

2. Click Add New. This adds a new sub project under the selected project with
© the default name— New Project.

F\(I * To rename the new project
: 1. Select the project.

2. Press F2.

3. Type the desired name.
4. Press ENTER.

Viewing the Existing Experiments

On the caB2B Home page, click the Experiment tab. This opens the My
Experiments page.

4 caB?B -- cancer Bench to Bedside |;”E”gl

| . ) L ! | Robert Lioy
4 ' . I July®, 2007
caBench-To-Bedside : i

Search Data Experiment I S i\ Logout | MySettings

My Experiments

Create New Experiment

Adddd M [] Title Date Created Last Updated Description
h Wy Prajects ] |FE gene trials Wul 8, 2007 Wul 8, 2007 This iz experiment on genes and chromoses from FE
9 ﬁ Gene Analysis O |FE gene trails test WJul 8, 2007 Wul 8, 2007 This iz the experiment on genes and chromosomes fr
&) FE genetrialz
&) FE gene trails test
¢ [ Microarrays
k| Cell Free Mucleic Acid Detecti
&) Texture Analysis
Gene Analysis
? Ei Partcipants analysis
@ Partcipants analysis

[al Il [ Tv] Delele

Ready ]

Figure 3.2. My Experiments

You can see all the projects and experiments that you created in the left panel.
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When you select a project in the left hand side panel, the system displays a list of
experiments in the project in right hand side panel.

Opening an Experiment

To open an experiment, go to the My Experiments page and click on the experiment
title seen in the right panel (see Figure 3.2. My Experiments).

When an experiment is opened, you see the Experiment Details page. The
experiment details page shows the data categories added to experiment. It gives the
user an option to modify the experiment by adding a new column, adding new data,
exporting data etc. All these options are also available on the right click menu.

4% caB2B -- cancer Bench to Bedside |:”EHE|

February 11, 2008

4. caB2B User
. : .
caBench-To-Bedside searchData | Experiment S Logout|MySettings

FE Gene Trials Created On:2008-02-11 Last Updated :2008-02-11

| '# Experiment Data v _(Experiment Data |
HE i E: :
| e E | B shaw Details IEI |E. add calumn | (@) Properties | 52 Setectal | B=l Expont | B clear|| [ Reset | I save |
# | Chromoso.. | ldentifier Mame Pubmed Co..| Summary Syrmhbaol A
I3 Data Catagories 1 [19g13.4 1|alpha-1-B ... 1232|The protein... |A1BG
IR Gene (caFE Semvervl 1) 2 [12p13.3-p1... 2[alpha-2-m... 4254 |Alpha-2-m... [AZM
3 [12p13.3-p1... 3lalpha-2-m... & AZMP
4 [11p15 Blatraphia ar... a003 AR
5 |8p23.1-p 4iM-acetyltra 462 MATT
B |8p22 10|M-acetylira... 1497 |This gene ... [MATZ
7T |8p22 11 arylamide ... 58 MACE
g (149321 12|serpin pept.. S057|The protein... |SERFINAZ
9 [3g21.3-g25.. 13|arylacetami... S05|Microsoma... |[AADAC
10 {2935 14|angio-asso.. 17|The gene p... |[AAMP
= 11 (17925 15arylalkylam... 293 Ardlalkylam... |[AANAT
(2 Filters LA [P 1 B|alany-Rh . 287[The human.. [RARS
< 13 (1913 17|adeno-ass... 1741 AAYST
| Visualize Data Ll T T8[d-arminobt. . 433[4-aminobut.[ABAT
™ 15 |9g31.1 19ATP-hindin... 862|The memb... \ABCA1
{7 Analyze Data LS| I ETED 20/ATP-bindin 48[The rmemb_ [ARCAZ
17 |[18p13.3 21 [ATP-hindin... f2|The memb... ABCAS
18 Xg12-013 22ATP-hindin... T16|The memb... \ABCBY
19 |6p21.33 23ATP-hindin... 14|The protein... ABCF1
20 [1pa2.1-p21 24|ATP-hindin... 2432|The memh... |ABCA4
21 |9034.1 2ap-ahnl Abels... G268| The ABLT ... |ABL1

Reaty [l

Figure 3.3.Experiment Details

The various options provided by the spreadsheet on the experiment details page are
listed in the table below:

Button Description
[Efl Show Details Shows details of the particular record.
Copies data of the selected cells.
Pastes the data to the specified cells.
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Button

Description

! &L Add Colurnn | Adds a new column to the spreadsheet.
I_—_| Froperties Shows the properties of the spreadsheet, like which attributes are

visible, what filter is applied.

EA Select Al

Selects all the records.

ED

Exports data to a .csv file.

i
O
(1n ]
w

Clears the user added data from the selected cell.

D
=i
fu1]
wm
o

Undo’s all the changes and shows the original data.

o
i
i}
T

Creates a data category.

Working with an Experiment

The Experiment Details page consists of the following sections:

e The Operations panel on the left hand side

e The Visualization panel on the right hand side

The Operations panel

The Operations panel encompasses the following collapsible boxes.

Table 3.1. Operations on the Experiment Page

Ul Elements

Description

E Experiment Data

Displays a list of all the data categories present in the
experiment. See How to save filtered data in this chapter
for more information.

J/_'- Filters

Shows all the filters that are currently applied to the data of
the selected data-category. See Filtering Data in this
chapter for more details.

@ Visualize Data

Shows the visualization options available for the selected
data-category. See Visualizing Data in this chapter for more
details.

Analyze Data

Shows the links to call analytical services that are
applicable to the selected data-category. See Analyzing
Data in this chapter for more details.

Visualization panel

This is the right hand side panel on the Experiment Details page (see Figure
3.3.Experiment Details). This panel can contain several pages at a time (see figure
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below). You can switch between the pages by clicking on the tabs at the top of this
panel.

4 caB2B -- cancer Bench to Bedside |Z”E”g

July 14, 2008

‘. D PspiTest
-

. . . | -
caBench-To-Bedside searchbata [l Experiment =4 . Logout | MySettings

gene list Created On :2008-07-14 Last Updated :2008-07-14

‘ [ Experiment Data w |[ ExperimentData | Chart2 |
Custom Data Category

= Series in: Col R
3 Data Categories ® Column & Row

[% Gene (caFE Servervl.1) Line Chart

| I i
72 Fitters [ T T ‘\ ‘ll |
) Visualize Data v | ‘|‘| || ‘| ‘
[l Bar chart |‘ JI | ‘ .‘F | ‘-
[= Line chart g | L ‘ |.‘I| | |
[ Scatter Plot ‘ \ ‘ 1 | |
Heatmap | | | ‘ ‘ ‘
&7 Analyze Data [ 3 | ‘ | | | ‘ | |
i ;
IR | | I
\ | I
| L] |‘ \ | M
N | | | | | 1 |
WAL 4 s A

! W "
ﬁ_ﬁ L Y | f | I'\ / ./ |
f Y ——_ LB
50 55 &0 B85 70 75 80 85 a0 85

-=- Pubmed Count

Ready 1|1

Figure 3.4. Visualization Panel

The visualization panel is updated based on the operations you perform in the
operations panel. For example,

Operations pane What happens in Visualization pane
Click a data-category in the Select Data The Experiment Data tab is updated to show
Category box the records of that data category
Choose a visualization from the Visualize Data | A new tab is created to display the desired
panel visualization
Filtering Data

The purpose of creating experiments is to perform analysis on the data. To aid the
analysis, caB2B provides features to filter the data so that you can zero in on the
data of interest.

After filtering the data, you can save the filtered data as a data-category. For
example, if you have created an experiment with all female Participants, you can
now create different data categories based on age less than 50, age between 50
and 65 and age greater than 65.
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How to filter data

1. Select the column whose data is to be filtered, select the filter from the
Filter stack box, (located in the left hand side panel)

J/_'- Filters  J

l/ Custom |/ Applied |/ Predefined |
Filter on Column: ldentifier
) Pattern __’ Range _’ List ® No Filter

Mo Filter on Column

Apply

Figure 3.5: Filter Stack box

System displays appropriate filter controls.

Choose one of the available filters and specify the conditions that the data
must satisfy (see Appendix D: Types of Filters).

Click Apply.
The data in the Experiment Data tab is updated to show the filtered data.

The filter that you have applied is also shown in the Applied tab of the
Filter stack box in the panel on the left hand side.

You can now save the filtered data as a new data-category (more information about
this is provided below) and use it to perform analyses or visualization.

You can filter on multiple columns by successively applying filters on those
columns. For example, to obtain female participants between age 30 and 40

-~

f\(I 1. Apply the filter “Gender = female”.
- 2. Then apply the filter “age between 30 and 40”.

For details of the various filter controls and how to use them, see. Appendix D:
Types of Filters.

How to edit a filter
1. Choose the column whose filter you wish to edit.

An appropriate filter control is shown in the Filter stack box with the values that you
previously entered.
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I r{_" Filters L J

l/ Custom Applied | Predefined |
Fitter on Column: Clinical Status

i Pattern _ Range ® List ' No Filter
iilew Diagnosis i
ihlnt Specified

Operative

|Relapse, Mot Specified

Figure 3.6. Edit Filter

Specify desired values of the filter (see Appendix D: Types of Filters).

The data in the Experiment Data tab is updated to show data based on the
new filter.

The filter criteria shown in the Applied tab of Filter stack box as shown in
Figure 3.6 in the operations panel is also updated.

How to remove a filter

1.

ISR R A

Choose the column whose filter you wish to remove.

An appropriate filter control is shown with the values previously entered.
Select the No Filter option.

Click Apply.

The data in the Experiment Data tab is updated to show data after removing
the filter.

The filter is also removed from Applied tab the Filter Data stack box in the
operations panel.

How to save filtered data

Once you apply filters to a data set, save the filtered data as a data category. You
can create as many data-categories as required. The data-categories can be further
used for data analysis.

To do this,

1.

2.

Click Save (located in the toolbar of the right hand side panel of the
experiment details page Figure 3.3.Experiment Details).

The Save as Data category panel is displayed.
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Save As Data Category

Title | |

Figure 3.7.Save Data Category Panel

3. In the Title field, type the title of the new data-category.
4. Click Save.

The new data-category will appear under Custom Data Categories section in
Experiment Data box of the operations pane.

Custom Data Category

Data Category is used to define a class which is a subset of other classes. In an
experiment there are various data categories, like participant, specimen etc.
Typically, user wants to use data from various categories, to create a new category.
This new category shows the information which makes sense to the end user,
Custom Data Category (CDC), is a way to bring data from various categories
under a single category. For example, end user wants to see the specimen details
and participant information in a single view. For this he can create a CDC with the
desired attributes from the participant and the specimen class and create a third
category.

How to create CDC

1. Click Custom Data Category (located at the top of the Experiment Data
box on the left hand side panel of the experiment page).

— .
F. Experiment Data k

| Custom Data Category

5 Data Categories
IZf SpecimenCollectionGroup (caTissu
IZf CollectionProtocolRegistration (caTi
IZf Farticipant (caTissue_Core_1_2 w1,
3 Custom Data Categories
[& =pec

IZf specimen information of paricipant

| 4] i | [y

Figure 3.8. Custom Data Category

The Create Custom Data Category Panel is displayed (Figure 3.8 below).
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2. Inthe Custom Data Category Title field, type the title of the new custom

data-category.

3. Inthe Data List field, select the data list to create the category.

4. Inthe Categories field, select the category to be customized.

5. Select attributes from Available Attributes to be present in CDC.

6. Click Add/Add All to add to Selected Attributes.

7. Select attributes from the Selected Attributes and click Remove/Remove
All button to remove the attributes from CDC.

8. Click Save.

Custom Data Category

|Custnm Data Categur\,rTitle:| |Specimen Information Dfei

Data List; |Participan13AnaIysis |v| Category, |edu.wustl.catissuecore.domain.Parlicipant |v|

| Available Attributes |

Participant : Sex Genotype
Faricipant : Vital Status
Participant : Birth Date

Participant : Ethnicity

FParticipant : ldentifier
Patticipant : Sacial Security Mumber
FPatticipant : Activity Status
FParicipant : Death Date
CollectionProtocalRedistration : Registration Date | =
CollectionProtocolRegistration ; Activity Status
CollectionProtocolReqistration : ldentifier
SpecimenCollectionGroup : ldentifier
SpecimenCallectionGroup © Activity Status
SpecimenCollectionGroup : Clinical Diagnosis
SpecimenCollectionGroup : Clinical Status
SpecimenCallectionGroup : Mame
TissueSpecimen ; Comiment | 4
TissueSpecimen : [dentifier
TissueSpecimen : Availahle
TissueSpecimen ; Position Dimension One B

=3

[»

E=

Add

Add All
Femove
Rermave All

Selected Attributes)

Faricipant : First Mame

Faricipant : Middle Mame

Patticipant : Last Mame

FParicipant : Gender

CollectionProtocolRegistration : Protocol Participant Id
TiszueSpecimen : Lahel

TissueSpecimen : Pathaological Status
TissueSpecimen : Lineage

Save || Cancel |

Figure 3.9. Custom Data Category Panel

The CDC created appears under Custom Data Categories section in Select Data
Category box of the operations panel as shown below.
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F. Experiment Data k

| Custom Data Category

5 Data Categories
IZf SpecimenCollectionGroup (caTissu
IZf CollectionProtocolRegistration (caTi
IZf Farticipant (caTissue_Core_1_2 w1,
3 Custom Data Categories

[& =pec

[# specimen infarmation of participant «——  Saved Custom Data Category

| 4] i | [y

Figure 3.10. Saved Custom Data Category

Analyzing Data

After you searched for the data of interest and created experiments from it, you can
analyze that data. To do this, you can use various available analytical services.
Typically they accept data, perform analyses on it and return the result. You can
also pass configuration parameters along with the data to the analytical services.

When you are viewing the data, the services that can operate on that data are
shown in the Analyze Data box. In the current version one analytical service
Comparative Marker Selection, from gene pattern is available.

How to analyze data?

1. Select the data category from Select Data Category box, for example
Bioassay.

2. Inthe Analyze Data box, click on the link to call the service, for example
Comparative Marker Selection link.

3. It will open a popup that accepts configuration parameters for the service.
Figure 3.11. Configuration parameters for CMS.

Enter the Title for this analysis and the values for various parameters
5. Click Finish to submit this analysis.
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=

Comparative Marker Selection Parameter Set

Analysis Title : [CMS for HugGAv2 |

Balanced : ® True ) False
Camplete : ) True @ False
Min St ]
Murnber Of Parmutations : 1000

Fhenotype Test: :
Randomm Seed ]
Smooth Pualues : ) True @ False
Test Direction : :
Test Statistic : sHR-minstd | w|

Figure 3.11. Configuration parameters for CMS

You can see the new Analysis tab added in the right hand side panel. It contains
following fields

Field Description
Data Category The data category on which you performed the analysis.
- The title you provided for the analysis. It is a link to the result of
Analysis Title the analysis.
Date The date on which you performed the analysis.
Status Indicated whether analysis is completed or pending.

You can view the result on completed analysis by clicking the link in Analysis Title
field.
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Experiment Data | Analysis |

Analysis performed for 'FE gene trails test'

Data Categorny

Gene {caFE Servervl 1)

Analysis Title Date Status
CMS for Hu954v2 12-Jul-2007 | Completed

Figure 3.12. List of analysis performed for the experiment
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X caB?B -- cancer Bench to Bedside

- [B[x]

Ll D PspiTest
v e . June 5 2008
caBench-To-Bedside o [ Logout | MySettings
gene list Created On :2008-06-04 Last Updated :2008-06-04
T2 Experiment Data w |[ Experiment Data | Analysis | CMS for Hug5Av2 |
Close
# | Bl show Details © B Add Colurnn | @) Properties | 54 selectan| [ ot Clear |5 Reset| ) save |
ﬁ%‘g;ﬁ;ifs;’;wemﬂ # [Identifief] Chrarmoso.|Pubme Name _ Summary
1 10(8p22 14497 |N-acettransferase 2 (arvlamine N-acetyltransferase)  [This gene encodes M-acetyliransferase 2 (3| =
2 11/8p22 59 anlamide acetylase pseudogens
i 12]14932.1 a087|serpin peptidase inhikitar, clade A @lpha-1 antiprotein... |The protein encoded by this gene s a plas
4 13|3021.3-025... a0 anlacetamide deacetylase (esterase) Microsomal anlacetamide deacetylase com)
5 14|2035 17 angio-agsociated, migratory cell protein The gene product is an immunoglobulin-ty
[ 15/17025 293 anlalkylarmine N-acetyliransferase Arylalkylaming N-acettransferage belongs
B 16[16y22 787 |alanyHRMNA synthetase The hurman alary-tRMNA synthetase (AARS)
8 17]18g13 1741|adeno-associated virus integration site 1
k] 18/16p13.2 433/4-aminohutyrate aminotransferase 4-aminobutyrate aminotransferase (ABAT) |
fj Filters 10 19|9g31 .1 862 ATP-hinding cassette, sub-family A (ABC1), member 1 [The membrane-associated protein encodel
= 11 2019534 A8 ATP-binding cassette, sub-family ABBC1), member 2 |[The membrane-associated protein encoded =
& Visualize Data 12 21[16p13.3 B2 ATP-hinding cassette, sub-family A (ABC1), mermber 3 [The mermbrane-associated protein encode
— 13 22[%g12-913 716 ATP-binding casgette, sub-family B (MDR/TAR), memb... [The membrane-associated protein encode
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Figure 3.13. Result of CMS Analysis

Visualizing Data

You can visualize the data in the experiment by using various graphical components
such as charts and scatter plots. These options provide a graphical summary of the
data allowing comparison, variation and co-relational analysis of the data.

Some terms used:

Data series: Related data points plotted in a chart that originate from data rows or
data columns. Each data series in a chart has a unique color or pattern. This is
represented by a Legend. You can plot one or more data series in a chart.

Legend: A small color box that identifies each series in the chart.
The current version of caB2B supports following visualization options in Visualize

Data box.
Visualize option Description
{li{ Bar Chart This is a chart with rectangular bars of lengths proportional to the
data value it represents.
[ Line Chart This is a chart with a line joining the points that represents data
T value
A scatter plot will show a linear or non-linear relationship between
[ Scatter Plot the variables (column selected). It also helps in finding outliers in
the data.
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Figure 3.14. Types of charts supported

How to plot data series

1. Select the data that you want to plot from Experiment tab.

2. Click on the link for type of the chart you wanted from the Visualize Data
Stack Box, for example bl Bar Chart

3. It will open the chart in a new tab in right hand side panel.

By default data series are from columns on the Experiment Data tab. This
can be changed by toggling the radio buttons in the upper left corner of the
chart area.

Following screen shots represents the various charts for PubMed count for few
Genes from FE server.

4" caB?B -- cancer Bench to Bedside

» .
A ¥ caBench-To-Bedside

Search Data Experiment

gene list with 100 genes Created On:2008-06-12 Last Updated :2008-06-12

3 Experiment Data w [ ExperimentData | Chart1 |
Custorn Data Category
. Seriesin. @ Column O Row
3 Data Categoties
[& zene (caFE Servervi 1) Bar Chart
10500
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l/:' Filters | 3 7000
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i Visualize Data v 3 om0
= 5500
| =
bl Bar Chart £ s
[~ Line Chart 2 as00
[ Scatter Piot <000
Heaumap 3500
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Figure 3.15. Bar chart example
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[ Experiment Data | Chart1 |

Seriesin: @ Column O Row
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Figure 3.16. Line chart example

[ Experiment Data | Chart1 |

Series in: @ Column O Row
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Figure 3.17. Scatter Plot example
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How to change data series from rows to columns and vice versa?

You can configure whether data series are from rows or columns by selecting
appropriate Series In options.

e To have the data columns to represent the data series, select ALl

option.

e To have the data rows to represent the data series, select ® Row option.

[ Experiment Data | Chart1 |

Seriesin: () Column @ [Raowy
Bar Chart
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QO W1 2 3WMAVAERDENRTHEHEESEIONTT HIZB13E14 M15 W16 W17 18 W19 w20 w21 M22 H23 W24 W25
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=40 W50

Figure 3.18. Bar chart with data series from rows

&

F\{ 1. You can create multiple charts for the data.

You can change the type of the chart that you are currently viewing by selecting
required chart link from Visualize Data box.

The name of the tab added for each chart is “chart” followed by a unique number
for that chart. For example chart1, chart2, etc.
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Appendix A Examples of category
search

This appendix provides examples of the advanced search strategies that are
possible in caB2B, while searching for categories.

Text-based Search - For category name information
To search categories having “gene” in their name do the following:
1. Inthe Search box, type gene.
Expand the Advanced Search box
Select the Category check box.
Click Text.
Click Search.

o & Db

The results of this search are as shown below. All the categories shown below have
gene in their names.
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(E.0. Paricipant, Gene, Experiment, Frotein, Specimen)

Advanced Search

o]

Category [ Include Description
[ ] attribute [ ] Permissible Values

™ Text O Concept Code

Search Results - Total results (16 )

Gene Annotation
Gene annotation includes information about 3 gene such as its symhboal, gene name(s), c....

Genomic Identifiers
Genamic identifiers from many publicly availahle databases (e.g. Entrez, UniGene, Gen....

Literature-based Gene Association
Genes that are co-mentioned inthe same PubMed abstracts have heen curated. Each pai...

i

Wi Genes that arle En-mentinned inthe same PubMed abstracts have been curated.

Each pair of genes as well as their correlation, calculated by sguaring the
ppfurnber of abstracts where the twd genes are co-rmentioned divided by the product
Eufthe number of abstracts mentioning each aof the genes, is reported. .

EnsemhlGene (GeneZonnect vl
This class representing the Ensembl Gene 1D,

===123

| v

el

Figure A.1. Search Result of Example 1

Text-based Search - For category and attribute name and description

To search the categories having “Protein” in their name or description or to search
the attributes having “Protein” in their name or description, you need to do following:

1. In the Search box, type Protein

Open Advanced Search box.

Select the Category check box.

Select the Attribute check box.

Select the Include Description check box.
The Text option button is selected by default.
Click Search.

N o o s~ D

The result of this search is as shown in the screenshot below.

53



caBench-to-Bedside 2.0

(E.q. Paticipant, Gene, Experiment, Protein, Specimen)

»

Advanced Search

Category Include Description
Aftribute [ ] Permissible Values

® Text (0 ConceptCode

Search Results ;- Total results (11 )

Gene Annotation

Genomic ldentifiers

Microarray Annotation

Biokaterial (casrray v1.13
Biohaterial is an ahstract class that represents the important substances such as cel...

BinSeguence (cafrray wl. 1)
A BioSeguence is a representation of a DMA, BMA, or protein sequence. It can he repr....

GenBankAccession icafFE Servervl.1)
The GenBank Accession for a Gene

z= =1 2 = ==

Gene annotation includes information ahout 3 gene such as its symbol, gene names), o...

Genomic identifiers from many publicly available databases {e.q. Entrez, UniGene, Gen....

Microarray annotation includes information about 3 probe or probeset found on a micro...

Figure A.2. Search Result of Example 2

Concept Code Based Search - For category name information
To search categories having concept code “c29867”:

1. Inthe Search box, type c29867.

Open the advanced search box.

Select the Category check box.

Select the Concept Code option button.

Click Search.

The result of this search is as shown in the screenshot below.

o & Db
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(E.0. Padicipant, Gene, Experiment, Protein, Specimen

b

Advanced Search

¥ Categary [
[ attribute [ ] Permissible Values

) Text @ Concept Code

Search Results ;- Total results (3 )

CollectionProtocolRedistration (caTissue Core sl 1)
Aregistration of a Paricipantto a Collection Protocol

FParticipant (caTissue Corewl. 1)
Anindividual from whom a specimen is collected

Farticipanttedicalldentifier fcaTissue Corewl 1)
A medical recard identification number that refers to a Padicipant

Figure A.3. Search Result of Example 3

Concept code based search - For attribute name information
To search categories whose attribute has concept code “C42614”:

1. In the Search box, type C42614.

2. Select the Attribute check box.

3. Select the Concept Code option button.
4. Click Search.

The result of this search is as shown in the screenshot below.
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(E.0. Padicipant, Gene, Experiment, Protein, Specimen)

»

Advanced Search

[ category [
[w] Attribute [ ] Permissible Yalues

(0 Text @ Concept Code

Search Results :- Total results (110 )

Gene Annotation
Gene annotation includes information about 3 gene such as its symbol, gene nameis), ¢

Literature-hased Gene Association

Microarray Annaotation
Microarray annotation includes information about 2 probe or probeset found an & micro....

Qrthologous Gene
Category providing details of orthologous genes associated with given gene obtained 1.

Arvay (cafrray vl 1)
The physical substrate along with its features and their annotation

ArrawDesion fcafmray vl 1)
Describes the design of an gene expression layout. In some cases this might be i,

Genes that are co-mentioned in the same Pubbed abstracts have been curated. Each pai...

Figure A.4. Search Result of Example 4
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Appendix B Define Limit: Operators
and Values

This appendix explains the various operators and how to specify values while

defining limits on a category.

The following table explains the different operators and provides examples as to
how values are to be specified.

Operator Data types for Sample condition Expected Results
which
applicable
Equals Numeric Name equals “John” Returns only John and not
john.
Date
String
Not equals Numeric Identifier not equals 32 Returns all records except
those having identifier = 32
Date
String
Less than Numeric Participant’s birth date less | Returns all Participants
Date than 2000/1/1 born before January 1st,
2000
Less than or Numeric Signal value less than or Returns all records for
equal Date equals to 0.5 which signal value is not
more than 0.5
Greater than Numeric Cell count is greater than Returns all records with
10000 Cell count > 10000
Date
Greater than or Numeric Specimen’s collection-date | Returns all specimens
equals Date greater than or equal to collected on or after May
2005/5/1 1st, 2005
Between Numeric Patient’s admission date Returns all Patients
Date between 2000/1/1 and admitted in the year 2000
2000/12/31
Is null Numeric Patient’s contact number is | Returns all patients who do
Strin null not have any contact
9 number
Date
Is not null Numeric Participant’ middle name is | Returns all Participants for
Date not null whom middle name is

specified
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In Numeric ¢ Signal value in e Returns all records
Stri 0.1,0.5,0.7, whose signal value is 0.1
ring
e Name in “John”, ”john” or0.50r 0.7
Enumerated e Returns both John and
john.
Not in Numeric Participant’s gender not in | Returns all participants
String male, unspecified whose gender is either not
specified or gender is not
Enumerated male.
Starts with String Participant’s first name Returns all participants
starts with Jo whose first name starts with
Jo like John, Jona.
Does not return the
participant with name Scott,
Henry, Jen
Ends with String Participant’s last name Returns all participants
ends with n whose last name ends with
n like John, Jon, and Jen.
Does not return participant
with name Scott, Henry
Contains String Participant’s first name Returns all participants
contains ann whose first name is Joanna,

Anna, and Johanna. Does
not return participant with
name Jen, Denny

For attributes with enumerated values and Boolean attributes, clear a value
by clicking on the value with the CTRL key pressed.

If you use the In operator for a non-enumerated attribute, you can specify
multiple values as follows:

° Multiple values should be separated using a comma. For example, to
specify the constraint Identifier IN 2, 4, 5, 7, you should type the value
as 2,4,5,7.

If a value itself contains a comma, you can enclose the value in double
quotes. For example, to specify the constraint Name IN “Einstein, Albert”,
“Newton, Isaac” the value that you should enter is “Einstein, Albert”,
“Newton, Isaac”.

For attributes that requires a date value, you can click the icon to launch
a date selector. You can also type a date string directly in the text box. The
format of this string must be YYYY/MM/DD. A valid date string becomes
green whereas an invalid date string turns red. An invalid date string will be
ignored.
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Appendix C Record Details View

The details of a record usually consist of the values of the attributes of the category.
See Figure 2.14. Results’ Details for an example.

This section provides examples of special categories that result in a slightly different
view of the record’s details.
Administrator defined categories

These categories are built by manually grouping relevant attributes from one or
more existing categories.

For each record of such a category the following information is shown:
e Values of the attributes in a table

¢ Related information as a tree. The leaf nodes of this tree are attributes; you
can see the values of those in the value column.

Path: Genomic ldentifiers  »» Genomic ldentifiers_18667

Attribute Value

Ensemhbl Gene |0 ENSGO0000120738
Entrez Gene ID 1858

Ini Gene Cluster 1D Hs. 3260345

[ Associated Information

¢ O MessengerRRA (3

o= ] MessengerRMNA_E174

o= ] MessengerRMA_B175

o [ MessenaerRMA_198617

GenBank Mucleotide Accession Mumber

RefSeq mRRMA Azcession Mumber MM_001964

Ensembl Transcript 1D

9 ] Pratein (5)

9 [ Protein_37 2670

Ensembl Peptide ID EMSPO0000239938

UniProtkB Primary Accession P18146

GenBank Protein Accession Mumber

RefSeq Protein Accession Mumber MP_0019545

o= [ Protein_372672

o= [ Protein_3435049

o~ [ Pratein_S6TEDYSE

o= [ Protein_58529149

| AddToDatalist || AppyDatalist |

Figure C.1. One record of an administrator defined category (Genomic Identifiers)
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Appendix D Types of Filters

A filter control is shown when you choose to filter the data of a data-category (see

How to filter data).

The type of filter control upon the column based on which you wish to filter data.

Table D.1: Column Type and Applicable Filter

Data type of the . .
Pty it Applicable filter
Numeric Range filter
Text Pattern filter
Column with Enumerated filter

permissible values

Boolean

Enumerated filter

Using the Range Filter

The system shows a Range Filter if the column selected as a basis for the filter has
numeric values. It allows you to select the desired minimum and maximum values of

the column.

J.*_‘" Filters

L J

(i

1

[ Custom rnpplieﬂ | Predefined |

Mh_002270

Filter on Column:

Refseq Id

{_) Pattern ® Range _ List ' No Filter
MM_153188

)

{

Apply

Figure D.1. Set Filter for Range

There are two sliders, the left slider and the right slider. The value denoted by each

slider is shown at the two ends.

1. Position the left slider to the minimum value desired.
2. Position the right slider to the maximum value desired.

3. Click Apply to apply the filter.
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Using the Pattern Filter

The system shows a Pattern Filter if the column selected as a basis for the filter
has text values. It allows you to specify a pattern that the values of that column
should satisfy.

J/_" Filters L

_|/ Custom r Applied |/ Predefined |
Filtter on Column: First Name
® Pattern ' Range ) List _ No Filter

o |

Figure D.2. Pattern Filter

In the Enter Pattern field, type the desired pattern and click Apply.

Using the Enumerated Values Filter

The system shows an Enumerated Values Filter if the column selected as a basis
for the filter has a set of permissible values. It allows you to specify the values that
the column should satisfy.

{2 Filters v

f Custom |/ Applied |/ Predefined |
Fitter on Column: Gender
) Pattern _ Range ® List  No Filter

Female
Male

I
L
| Apply |

Figure D.3. Enumerated Values Filter for the column gender

Select the desired permissible values and click Apply.
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Data
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Saving, 34
Define Search Results View, 9, 20
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Experiments
creating, 36, 37
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example, 36
opening, 36, 39
viewing, 38
Filters
editing, 42
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pattern, 64
range, 63

removing, 43
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types, 63
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connecting, 16

DAG, 14

defining, 9, 12, 15, 21

definition, 5
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editing, 15
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Login, 3,5
My Data List Summary, 24, 29
Opening Experiments, 36, 39
Path, 16
Plotting data series, 49
Projects, 36
Query

definition, 5

executing, 30

saving, 9, 27
Query Wizard, 9, 36
Related data, 23
Removing filters, 43
Save query

advantages, 27

executing, 30

non-parameterized, 28
Search categories, 53
Spreadsheet view, 39
View Search Results, 9, 21
Viewing Experiments, 38
Vizualise data, 37, 40, 48
Vizualize data

bar chart, 48, 49

line chart, 48, 50

scatter plot, 48, 50
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