CHAPTER

WELCOME TO CAINTEGRATOR2 ONLINE
HELP

The following topics introduce you to calntegrator2 and describe concepts you need to
know to use calntegrator2:

e Getting Started with calntegrator2

e Creating a New Study

e Welcome to calntegrator2 Workspace
e Searching a calntegrator2 Study

e Viewing Query Results

e Analyzing Studies

e Administering User Accounts

See also Using Online Help.
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CHAPTER

ONLINE HELP TIPS

The online help explains how to use all of the features.

To access online help, use any of the following methods:

e Click the help menu option on the top menu bar to open the complete online

help project.

Note: You can access online help without being logged in.

e Click the help icon at the top of each page to open a context-sensitive topic.
Context-sensitive help displays information that corresponds to the page from
which help was opened.

Once you are in online help, several options help you locate topics of interest.

b

Related Topics =,

Item Description
[ Opens the complete online help table of contents and locates your
— current topic in the table. When you display the table of contents the
following buttons are available:
[Contants]| Select a topic from the complete online help table of contents.
IWI Select a topic from the online help index.
["Search | Perform word searches of Help by entering query text in the search
text box.
|'—Fa.v_,:,|.ites '| Create a list of your frequently-accessed topics.
= Opens other closely related topics.

(=]

Prints the current topic.

Table 1.1 Online help tips
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Item

Description

Topic Name >
Topic Name

The breadcrumb trail shows the relative location of the current help
topic relative to neighboring topics. Click a breadcrumb link to
display that help topic.

Navigates through previously viewed topics.

Table 1.1 Online help tips




CHAPTER

GETTING STARTED WITH
CAINTEGRATOR2

This chaptersection introduces general calntegrator2 procedures and how to obtain
help to use calntegrator2.

Topics in this chaptersection include:

About calntegrator2 on this page

Registering as a New calntegrator2 User on page 6
Logging In on page 8

Welcome to calntegrator2 Workspace on page 8
Using Online Help on page 11

Logging Out on page 12

Application Support on page 13

About calntegrator2

NCI, Center for Biomedical informatics and Information Technology (CBIIT) is
developing a novel translational informatics platform called calntegrator that allows
researchers and bioinformaticians to access and analyze subject annotation and
experimental data across multiple subject annotation trials and studies. The
calntegrator framework provides a mechanism for integrating and aggregating
biomedical research data and provides access to a variety of data types (e.g.
Immunohistochemistry (IHC), microarray-based gene expression, SNPs, subject
annotation trials data, etc.) in a cohesive fashion.

calntegrator2 is a web based or locally installed portal that allows researchers and
study managers to access the biomedical informatics infrastructure and data analysis
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tools established by calntegrator from one common software platform. As a
calntegrator2 user, you can perform the following tasks:

Integrate subject annotation data with genomic and/or imaging data

Import data of various types in a predefined flat format, and create new studies
with multiple study data

Update an existing study to add new attributes or to add/modify data

Perform analyses on study data.

Registering as a New calntegrator2 User

To request a calntegrator2 user account, you must register as a new user, completing
the following steps:

1.

Go to the CBIIT calntegrator2 login page http://caintegrator2.nci.nih.gov or use
the URL provided by your System Administrator for the calntegrator2 instance
at your institution.

Click the Register Now hypertext link, under the calntegrator2 login section in
the upper left of the page. This opens the account registration form (Figure 1.1).

Register

Security Infarmation
Do you have an LDAP Accoumt?>  Syvas O No
Usernarme”:
Password":
Requested Role(s): [] study Manager [] Study Investigator
Existing Studies to be Accessed:
Account Details
First Name®:
Last Name™;
Emait*;
Organization™:
Address 17
Address 2
City*:
State;
Courrtry™:
Postal Code™;
Phone™:
Fax:

[ cancel | [ submit Registration Request

Figure 1.1 New user account registration form

In the Register form, enter the appropriate information”.

° Security Information

Iltems with an asterisk or highlight are required.


http://caintegrator2.nci.nih.gov
http://caintegrator2.nci.nih.gov
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Do you have an LDAP account [a user profile with your institution] at
[NCICB or your institution]?

If Yes, enter your username and case-sensitive password for the pur-
poses of verifying that it is correct. After you submit your request, you
can continue to use calntegrator2 without an account to browse and
search available experiments and download data while your account is
verified and activated.

—Username®
—LDAP Password”

—Requested role(s)*— Select one or more of the roles. Roles are
described in in the following table Table 1.1.

If your LDAP profile is not validated, calntegrator2 indicates that the
LDAP credentials do not check out. You are asked to reenter them, but
you can choose to answer no, and the System Administrator will manu-
ally ensure you don't get a duplicate LDAP account during provisioning.
You can Cancel or talk with your System Administrator about the prob-
lem.

If you select No [you do not have an LDAP account], the text boxes for
entering the LDAP account information disappear. You must indicate the
role you would like to be assigned in calntegrator2, and continue enter-
ing the appropriate information in the Account Details section.

Role Description Permissible 1.0 Actions
Study Manager Creates, owns and manages | Create studies
studies Assign annotations to studies
Edit studies
Search studies
Perform analyses on study data
Study Investigator Investigates and queries the | Query study data

study data Save queries
Analyze using K-M Plot

Analyze using Gene Expression
Plots

Analyze using GenePattern

Table 1.1 calntegrator2 role descriptions

°  Account Details

First Name®
Last Name®
Email [address]*

Organization®
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— Address [Lines 1* and 2}
— City*

— State”

— Country®

— Postal [or Zip] Code™

— Phone*

— Fax

4. Click Submit Registration Request to execute the request, or click Cancel to
abort the registration.

After registration is sent, the screen displays a confirmation message.

At this point, an email containing all of the information you specified in the new user
request form is sent to the calntegrator2 system administrator and an account request
confirmation email is also sent to you, the prospective user, at your specified email
address. In response, the calntegrator2 system administrator uses UPT to create your
user account and assign the requested roles (in predefined groups like Study
Investigator). When your account is created, the system administrator sends you an
email to alert you, after which you can login to calntegrator2.

When your account is registered, the UserlD and password you are assigned
determines your access rights for the software.

Welcome to calntegrator2 Workspace

The calntegrator2 Welcome workspace enables quick access to all calntegrator2
functions and information before you login. The Welcome page also displays after you
log in, before you open any studies.

NI -
\fﬁ%\?ﬁ; National Cancer Institute

CaINTEGRATOR

build: software | date: 041 5 P - Flease Select -

calNTEGRATORZ MENU
Login Welcome to calntegrator2
Register

2is 2 web-hased software ication that allows researchers to set up custom, caBlGE-compatible web portals to conduct integrative

Support

Tutorials entich multidisciplinary research

User Guide

A .

research, without requiring programming experience. These portals bring together heterageneous elinical, microarray and medical imaging data to
L
To begin select a study from the "My Studies™ drop down menu. q
Some features that allow a user to customize calntegrator? require a lagin. You are currently not logged in. ‘
Username: l

Password:
4
p
Registar Now

Figure 1.2 Welcome page that displays before and after login

To log into calntegrator2, follow these steps:
1. On the login page, enter your username and password.

2. Click the Login button. If your login is successful, the Welcome to Browse/
Study page appears
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To access calntegrator2 functions, use the options listed on the left sidebar of the
workspace.

See also:
e Registering as a New calntegrator2 User
e calntegrator2 Functions
o Viewing Existing Studies
e Logging Out

calntegrator2 Functions

When you log into calntegrator2, before any studies have been created the workspace
opens with a Welcome page, as shown in (Figure 1.2). Once a study is created, its
name is listed at the top of the left sidebar.

You can access all calntegrator2 functions from the sidebar on the left side of the
page.Table 1.2The following table describes each calntegrator2 option in the
workspace (Figure 1.2).

Sidebar Option Function

[Study Name] When you log in, one study displays in the left sidebar by default. Any
study that you select in the My Studies drop-down list in the upper right
of the page replaces this default selection.

Home Click this to return to the home page for the selected study.
Search [study Click this option to open the Search [study name] page from which you
name] can launch queries into your selected study. For more information, see

Searching a calntegrator2 Study.

Study Data Click Queries > My Queries to open the list of previous queries you
saved. Click any item in the list to open the saved query, which displays
on the Criteria, Columns and Sorting tabs. From those tabs, you can
modify criteria and/or launch the query again. For more information, see
Saving a Query on page 47.

Analysis Tools Click either of the listed options to open a page where you can launch an
analysis of the data in the selected study.

e Generate a K-M Plot. See Creating Kaplan-Meier Plots on page 62.

e Generate a Gene Expression Plots. See Creating Gene Expression
Plots on page 71.

e Launch GenePattern Analysis. Analyzing Data with GenePattern on

page 85.
Study Click either of the listed options to manage the selected study through
Management editing or deleting it or by creating a new study.

e Click Manage Studies. See Managing a Study on page 37.

e Click Create a New Study. See Configuring and Deploying a Study
on page 14.

Table 1.2 calntegrator2 tabs



calntegrator2 v.1.0 User’s Guide

Sidebar Option Function

Application Click Manage Platforms to identify, add or remove platforms that

Management calntegrator2 supports . For more information, see Managing Platforms
on page 39.

caintegrator2 e Click Support to view contact information for Application Support.

Menu e Click Tutorials to view a tutorial to help you get started using

calntegrator2.

e Click User Guide to open the calntegrator2 v.1.0 User’s Guide in
PDF format.

Table 1.2 calntegrator2 tabs

In the My Studies drop-down list in the upper right of the page, select the study you
want to use for your current session. (The list includes all studies to which you are
subscribed.) As you do so, the following left sidebar contents change to reflect options
relevant to your study selection:

e the logo for the selected study (if it exists)
o the name for the selected study

e the list of saved queries for that study

Viewing Existing Studies

10

If you have not logged into calntegrator2, you can view any public studies in your
browser. After logging in, you can view existing studies for which you have been
granted permission . In the upper right corner of the page, in the My Studies drop down
list, select the study you want to review or work in (Figure 1.3).

Institute US. National Institutes of Heal

My Studies: [ based on | v Welcome, mana

Please Select —
ema Study based on becic-00235 data.
ata

Welcome to Demo Study based on Netherlands data e
Dema Study hased on Rembranct with no images data.

oervew B ot on Small Copy hurber el
lame: Demo on lata D% demo
ISPY clinical data test

JP - tessting nevw MBI,
Deployment Stetus: Deployed iew Data Dictionary Summary kak mouse test 022510
o

eSS Feembranct fram Prad
TCGA_GEM_public_Agient
Test of Mouze 430_2 chip plattorm file
test3 Mouse430_2 chip
testing external links:

otation file and 20 samples.

Hostname: array-stage.nei.nih.gov

Experimert: Mame: liu-00320
Artay Platforms: Agilent-022522

Data Type: Copy Humber
Copy Number Samples: 20

Figure 1.3 Drop-down list for selecting existing studies

The study you select opens in the browser. You can review the study data for which you
have been granted permissions.

After selecting the study name, click Home in the left sidebar of the calntegrator2
Menu. A study summary should appear, including a status field. If the status is not
deployed, or if the study summary does not appear, then the study is not deployed and
available for analysis.
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When the annotations are uploaded during the creation of the study each field is
defined by the study manager. Because in looking at the study, you may not know the
meaning of all the annotations, you can open a reference page with a summary of the
annotations. Click the Data Dictionary: View link on the study home page

(Figure 1.4)..

Data Dictionary
Welcome to Demo Study hased on DC Lung Full data. -
Mame: Demo Study based on DC Lung Full data. [
Description: DC Lung Full. Study created via selenium.

Deployment Status: Deployed

Data Dictionaty: “iew 1
Mumber of Subjects: 479 r
Mumber of Annotation Columns: 28 "

Survival Definitions:
dedth is last contact date Start: ENROLLMENT_DATE
Death: LAST_CONTACT_DATE L

Last Followup: LAST_CLINICAL_ASSESSMENT_DATE

Hostname: array-stage.nci.nih.gov

ekl caArray

Experiment: Mame: jacob-00132
Array Platforms: HG-UM133A

Data Type: Expression

Mumber of Samples: 443

Control Samples Set: Control Set 1: 4
o

Figure 1.4 A linkon a study home page opens a data dictionary summary

The Data Dictionary consists of a table that clarifies annotation meanings: the column
header, caDSR identifiers (if used), caDSR IDs and definitions, other identifiers
(possibly from a project team's data dictionary), definition supplied by the study
manager in cases where the caDSR database is not used, data type, permissible
values or a subset of these items (Figure 1.5). Note that the Restriction column
indicates masks that have been applied to numeric data. For more information, see
Assigning An Identifier or Annotation on page 20. new screen shot.

View Data Dictionary

Group: Annotations - Default Description: Default annotatien group

-~

Annotation Field Descriptor Source Permissiblej

~

ALY ANMT_CHEMO subject Yes
ADIYANT_RT subject Yes !
AGE_AT_DIAGNOSIS subject Yes ;
DC_STUDY_ID subject Yes
DEATH_DATE subject Yes

T A W e ey T o7 SN GRS Sroy S oy N e

Figure 1.5 Page for viewing data dictionary details

For more information about study details, see Creating/Editing a Study on page 16.

Using Online Help

The online help explains how to use all of the features.

1"
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To access online help, click the help icon at the top of each page to open a context-
sensitive topic. Context-sensitive help displays information that corresponds to the
page from which help was opened.

Help opens displaying the table of contents in the left panel.

Once you are in online help, several buttons and/or options help you locate topics of

interest.

Icon or Button

Description

b4

Related Topics =,

> Locates and highlights your current topic in the table of contents.
[Contants]| Select a topic from the complete online help table of contents.
|W| Select a topic from the online help index.
|m| Perform word searches of Help by entering query text in the search
text box.
[Favorites | Create a list of your frequently-accessed topics.
= Opens other closely related topics.

Prints the current topic.

=]
Topic Name > The breadcrumb trail shows the relative location of the current help
Topic Name topic relative to neighboring topics. Click a breadcrumb link to

display that help topic.

Navigates through previously viewed topics.

Table 1.3 Online help tips

Logging Out

12

To log out of calntegrator2, click the logout link in the upper right-hand corner of the

page.

About calntegrator2

Using Online Help

Welcome to calntegrator2 Workspace
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Chapter 1 Getting Started with calntegrator2

For any general information about the application, application support or to report a
bug, contact NCICB Application Support.

Email: ncicb@pop.nci.nih.gov

When submitting support requests via email, please
include:

e Your contact information, including your
telephone number.
The name of the application/tool you are using
The URL if it is a Web-based application
A description of the problem and steps to
recreate it.

e The text of any error messages you have
received

Application Support URL

http://ncicb.nci.nih.gov/NCICB/support

Telephone: 301-451-4384
Toll free: 888-478-4423

Telephone support is available:
Monday to Friday, 8 am — 8 pm Eastern Time,
excluding government holidays.

13
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CHAPTER

CREATING A NEW STUDY

This chaptersection describes the processes for creating and managing studies in
calntegrator2.

Topics in this chaptersection include:
e Creating a Study — Overview on this page
e Configuring and Deploying a Study on page 14
| e Managing a Study on page 37

| Creating a Study — Overview

| You can create a calntegrator2 study by importing subject annotation study data,
genomics data and imaging data, using a combination of spreadsheet/files and existing
caGrid applications as source data. Each instance of calntegrator2 can support multiple
studies. As the manager creating a study, it is important that you understand the study
well and that the data you wish to aggregate has been submitted to the applications
whose data can be integrated in calntegrator2.

phenotypic, subject annotation, pathology or any other annotations associated
with a subject.The subject annotation data should be available in CSV files, with
a unique patient identifier in one column, one patient per row. Other relevant
data can be supplied in other columns to be identified as annotations in the file
from within calntegrator2. You, as the study creator, must have access to the

| subject annotation data file, as the file does not come from a caBIG® repository.

‘ e Subject Annotation — Subject annotation data refers to pre-subject annotation,

¢ Genomic — To use calntegrator2 to integrate array data, the data should be
imported into caArray, either locally or the CBIIT installation, using that system's
data file import functionality. You must also have a mapping file in CSV format.
This file indicates correlations between array files and the subjects in the
subject annotation data files. A mapping file consists of two columns: one with
the patient ID, and one with the sample ID.

13
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¢ Imaging — Imaging data should have been submitted to the NBIA grid node as
public data, either locally or as part of the CBIIT installation. Image annotations,
which includes information about images provided by radiologists or other
researchers can include such information as tumor size, tumor location, etc. It
must be in CSV format, with unique image series IDs in one column and
annotation IDs in the second column. You must also have an image mapping
file in CSV format. This file indicates correlations between subject annotation
subjects or images in NBIA and subjects in the subject annotation data files. A
mapping file consists of two columns: one with the patient ID, and one with the
NBIA image series ID in the other column.

As you create the study, you define its structure in the process, identifying the data
sources and mapping the data between different source data. After the study has been
created and deployed, the study can then be used to perform analyses.

Configuring and Deploying a Study
Managing a Study

Configuring and Deploying a Study

14

Note:

Only a user with a Study Manager role can create a study.

When you create a study, you must specify different data-types (subject annotation,
array, image, etc), data sources (caGrid applications — caArray and NBIA) and map the
data, (patient to sample, image series, etc.).

To create a new study, follow these steps:
1. In the Study Management section of the left sidebar, click Create New Study.

2. Inthe Create New Study dialog box that opens, provide a name and description
for the study you are creating (Figure 2.1).

Create New Study

Study Overview

Study Hame:

Study Description:

Status: Mot Deployed

Status Description:

E] Save

Figure 2.1 Create Study page

3. Click Save.

This opens an Edit Study page where you can add identify data files for your study. See
Creating/Editing a Study.
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Creating/Editing a Study
The Edit Study page, as described in Configuring and Deploying a Study, displays the
Name and Description that you entered for a new study, or for an existing study that
you are editing (Figure 2.2).

Edit Study *
Configure your study, and click the Save or Deploy Study hutton at the bottom of the page when complete }
Study Overview ‘
Study Hame: [ta ot joy StudyLogo:  MNone "
Study Description: JPE GG, 200572 naxinn ’
4 Upload Now i
Status: Mot Deplayed ‘
Status Description: '
Owner:  manager
Last Modified By: manager
Last Modified Date:  03/11/201018:02:21
Annotation Groups Add New ,
Group Hame Description HNumber of Annotations Action Y
Subject Annotation Data Sources Add New & Edit Burvival Values J
Type Description Status Action
Genomic Data Sources Add Mew ‘,
Host llame Experiment Identifier File Description Data Type Status: Action ’
Imaging Data Sources Add New ’
Host llame Collection lame File Description Status. Action (
External Links Add New ¢
Hame: Description File lame Humber of Links Action (
-
=l save & cancel {
< 4

Figure 2.2 Edit Study page

To continue creating a study or to modify a study, on the Edit Study page complete
these steps:

1. Enter or change(if editing) the name and or description, if you choose.
2. Check the checkbox to make the study publicly available, if appropriate.
3. Click Save.

Note: You can save the study at any point in the process of creating it. You can
resume the definition and deployment process later.

4. If you choose to add a logo for the study, click the Browse button corresponding
to Logo File. Navigate for the file, then click Upload Now. Once you save the

15
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study (or its edit), the logo displays in the center of the page (Figure 2.3). On the
home page for the study, the logo displays in the upper left, above the sidebar.

Study Logo: g
} NCRI
ﬁ Mational Cancer
Research Instituts
Loge File:

SPEGAGIF, 200k 72 maxiua
|# Upload Now

Figure 2.3 Example of a logo added to the calntegrator2 browser on the Edit Study page

To continue, you can add subject annotation data sources, genomic data or imaging
data.

Adding Subject Annotation Data
Adding/Editing Genomic Data
Adding Imaging Data

Deploying the Study

| Working with Annotations — An Overview

16

One of the most important factors in creating a study in calntegrator 2 is in properly
annotating the data. Because the process can be relatively complex, you might want to
review the steps for working with annotations.

Annotation workflow summary:

1. Add an annotation group. This optional step is for users who have a rigid data
dictionary of all annotions relevant to the study. This step can also be helpful in
cases where a study has many annotations. Is this the “automatic” way of
adding definitions? For more information, see Adding An Annotation Group on
page 17.

2. Add subject annotation data. This consists of multiple sub-steps.

a. Add a new subject annotation data sources file. This steps uploads the file
and starts the worflow for assigning uploaded data definitions. See Editing
an Annotation Group on page 18, step 1.

b. Edit the annotations. This step open the Define Fields for Subject Data
page. See Editing an Annotation Group on page 18, step 2.

c. Inthe Define Fields for Subject Data page, review possible definitions in the
annotation group associated with this study.

d. Assign the visibility of each annotation definition. See Editing an Annotation
Group on page 18, step 3.

e. Locate and verify the assignment as “identifier” for one annotation. See
Assigning An Identifier or Annotation on page 20.
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f. Review, verify and assign definitions for each annotation. You can do this is
one of four ways:

— Accept existing default definitions as described in the associated
annotion group. See Assigning An Identifier or Annotation on page 20.

— Create or manage definitions manually. See Assigning An Identifier or
Annotation on page 20.

— Search for and use definitions exisiting in other calntegrator2 studies.
see Searching for Annotation Definitions on page 23.

— Search for and use definitions from caDSR. see Searching for
Annotation Definitions on page 23.

Load the Subject Annotation Source. This does what? Up until this point, you
can periodically save your work with the annotations, but before you can deploy
the study, you must complete this step.

Deploy the study. See Deploying the Study on page 37.

Adding An Annotation Group

An annotation group is a group of annotation definitions configured in a CSV file. This
feature is primarily meant for the Study Manager who knows up front that they have
tightly restricted vocabulary definitions that are relevant to a study. In this optional step,
you can review the uploaded Group Definition Source file before assigning the
appropriate definition for your study.

To add an annotation group, follow these steps:

1.

On the Edit Study page for a study, Annotation Groups section, click the Add
Annotation Group button.

On the Define Annotation Group page that opens, enter a name for the
annotation group.

Enter a description (optional).

Browse for the Group Definition SourceCSYV file. The file should include the
following columns:

a. CDE Public ID and CDE version
—-OR-

b. Name, Data Type, User Permissible Values (Yes or No) and Visible (Yes or
No)

Click Save. This uploads the file, whose name now displays on the Edit Study
page under Annotation Groups.

When you open the Define Fields for Subject Data page (see Adding Subject
Annotation Data), the annotation definitions in the file you uploaded display on the
page, available for assignment in the study. Additionally, you can view the definitions by
viewing the annotation group listed in the first column of the matrix.

17
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Note: Annotation definitions by default are visible only to the Study Managers group. They
are not visible to all calntegrator2 users, unless you change the visibility for each. See
Adding Subject Annotation Data.

Editing an Annotation Group

To edit an annotation group, on the Edit Study page for a study with an existing
annotation group, click the Edit Group button.

need explanation of this

Adding Subject Annotation Data
The Edit Study page opens after you save a new study or click to edit an existing study.

Note:

18

To edit information for an existing study, follow the same basic directions in this
topicsection. Instead of entering new information, you will modify existing
information.

To add or edit subject annotation metadata in this page, follow these steps:

1.

On the Edit Study page, click the Add New button in the Subject Annotation
Data Sources section. Navigate to locate a subject annotation data file. Files
must be in CSV file format.

Note: Using this file to create definitions is not required. Alternatively, you can
load subject annotation data and create the definitions manually.

In the same section of the page, if a file has already been uploaded, its
information displays in the varying fields. Click Edit Annotations. This opens
the Define Fields for Subject Data page (Figure 2.4).

Define Fields for Subject Data

]
Aszsign annotation definitions to data fields and click Done. J
Annotation Group Visible Annotation Definition Annotation Header from File Data from File ’
Annotations - Defautt & Subject ASP221 AZPE0S -
Azsign Annotation Defintion ’
Annatations - Defautt Age Age 50-54 50-54 i
Change Assignment
Annatations - Detault | Gencer Gender 1] M -
Change Assignment (
Annotations - Detautt ¥ Survival Survival LY
Change Assignment l
Annotations - Detautt % Lizeasze Dizeaze ASTROCYTOMA, GEM !
Change Assignment /
Annatations - Detautt v Grads Grade e
Change Assignment
Annatations - Defautt Race Race WHITE WHITE
Change Assignment
Annotstions - Detaut Inztitition Institution MIH MEURC-ORCOLOGY MIH NEURO-ORNCOLOGY BRAR
L . noe & ssigni; e BRAMNCH
BT L ST, ﬁ b j\'t \,v_w__r RN Ny P SRt &Y o i asiomaie®, |

Figure 2.4 Define Fields for Subject Data page

The first column of the table displays the annotation groups that have been
created for this study. For more information, see Adding An Annotation Group
on page 17.

3. You can specify visibility of specified annotation data in the Visible column.
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° Select a checkbox for a row to make the corresponding data visible to all
subscribers of the study.

° Clear a checkbox to hide the corresponding annotation from any subscriber
of the study. Data continues to exist but does not show up in query fields nor
query results.

The Annotation Header from File column on the Define Fields... page displays
column headers taken from the source CSV file. The page also displays data
values in the file you have designated. You must map each column name to an
existing column name in the calntegrator2 database or in caDSR. If it doesn’t
yet exist, you can create a custom column name (Figure 2.5).

A0 B 'l ¢ | b | E [ F [ & [ H
1 [Pe] lage Gender  Survival  |Disease |Grade Race
| 2 |ASP221 |50-54 ] ASTROCYTOMA, WHITE
| 3 |ASP305 |50-54 ] GBM WHITE
| 4 |[FPH113  |20-24 ] URKMOWEN WHITE
| 6 |[FPH114 |40-44 ] URKMOWHN WHITE
| 6 |FPH115 |55-59 ] GBM WHITE
| 7 |FPH302 |50-54 ] GBM WHITE
| B |E0D9238  |45-49 ] 18-24M  GBM WHITE
| 9 |E0D9239  |25-29 ] URKMOWEN WHITE
| 10 |ED9262  |35-39 ] ASTROCYTOMA, WHITE
| 11 |ED9278  |30-34 ] URKMOWEN WHITE
| 12 |ED9331  |35-39 ] URKMOWHN ASIAN NOS
| 13 |ED9332  |55-59 ] GBM WHITE
| 14 |ED9336  |30-34 ] GBM WHITE
| 15 |E09348 | 60-B4 ] GBM WHITE
| 16 |ED9378 | 45-49 ] URKMOWEN WHITE
| 17 |ED9443  |50-54 ] URKMOWEN OTHER
| 18 |E09454 04 ] URKMOWHN WHITE
| 19 |ED9459  |55-59 ] GBM WHITE
| 20 |ED9515  |35-39 ] URKMOWEN WHITE
| 21 |ED9569 | 45-49 ] URKMOWEN WHITE
| 22 |ED9557  |35-39 ] URKMOWHN OTHER
| 23 |E09601 | 40-44 ] GBM WHITE
| 24 |ED9610  |55-59 ] GBM WHITE
| 25 |E09611  |6O0-B4 ] URKMOWEN ASIAN NOS
| 26 |E09615 | 45-49 ] URKMOWHN WHITE
| 27 |ED9624  |35-39 ] GBM WHITE
| 28 |E09645 | 45-49 ] URKMOWEN WHITE
| 29 |ED9657  |50-54 ] URKMOWEN WHITE
| 30 |E09730 | 40-44 ] URKMOWHN WHITE

Figure 2.5 Example of a source CSV file whose data you are mapping in calntegrator2

The MOST important steps in creating a new study in calntegrator2:

[}

You MUST designate one column in the file as a unique “identifier” column
type.

°  You MUST review and define column annotation definitions for each column
header in the file.

Note the following regarding the list of annotations on this page:

— If calntegrator2 “recognizes” the same column header in other files
already in the system, a term, for example “age” or “survival”, which is
the current definition appears in the Annotation Definition column
above the blue Change Assignment link.

— If the area above the blue Change Assignment link is blank, no
correlating term exists in the database; you must specify the field type,
and then the term will populate the space. See Assigning An Identifier or
Annotation for more information.
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— A field name that displays in red indicates an error in the annotation.
Click the Change Assignment button for more information about the
error.

5. To indicate the unique identifier of choice, on the row showing the column

header (PatientID in the figure, but other examples are subject identifier, sample
identifier, etc), click Change Assignment in the Field Definition column.

Assigning An Identifier or Annotation

Searching for Annotation Definitions

Defining Survival Values

Deploying the Study

Assigning An Identifier or Annotation

When you click Change Assignment on the Define Fields... page, the Assign
Annotation Definition for Column dialog box opens (Figure 2.6). On this page you can
change the column type and the field definition for the specific data field you selected.

Note:

When you change an assignment, you must make sure the data types match--numeric,

etc.

Assign Annotation Definition for Column: PATIENT_ID

Maodify the current annotation definition and click Save or search for a new annotation definition and click Select.

Current Annotation Definition:

Column Type:™: | |dentifier  »

Save

Figure 2.6 The Assign Annotation Definition dialog box

1.

For the column (PatientID) that you choose to be the one and only Identifier
column, in the Column Type drop-down list, select Identifier.

Click Save to save the identifier. This returns you to the Define Fields for
Subject Data page where the Identifier is noted in the Field Definition column.

After you have defined which field is the Identifier, you must ensure that ALL
other fields also have a field definition assignment. For those fields without a
Field Definition assignment or for those whose Annotation Definition you want
to review, click Change Assignment.

In the Assign Annotation Definition for Field Descriptor dialog box, select
Annotation in the drop-down list.

As you select the column type, you can work with column headers in one of four
ways in this dialog box.

° You can accept existing default definitions (those that are inherent in the
data file you selected). See Step 5.
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You can create and/or manage your own definitions manually. See Step 6.

You can search for and use definitions in other calntegrator2 studies. See
Searching for Annotation Definitions on page 23.

°  You can search for and use definitions found in caDSR. See Searching for
Annotation Definitions on page 23.

5. Review the current annotation definition in the Assign Definition page, Current
Annotation Definition section. Click Cancel to return to the Define Fields...
page.

You can still initiate a search for another annotation definition in the Search for
an Annotion Definition section if you choose to change the definition

(Figure 2.7). See Searching for Annotation Definitions on page 23. or click
Save to retain any changes.

Assign Annotation Definition for Column: MICROARRAY

Maodify the current annotation definition and click Save or search for a new annotation definition and click Select.

Current Annotation Definition:

Column Type:™: | Annotation »

Name: | MICROARRAY

Created via selenium for DC Lung Full
Definition: |2 09/14/0915:11:17.

Keywords: |MICROARRAY
Data Type: | string

Non-Permissible Permissible
Moff 33548 -

NCI_lung234_U1334

MCI_U133A_ 610
Pearmissible Values: MCI_Lung310_L133

CL2004111010244

MCI_Lung_81_L1M33A
MCI_lung270_LU1 334
MCI_U133A_1L0 v

RE=1

Save

Search for an Annotation Definition:

Search existing studies and caDSR for definitions.

Figure 2.7 Current Annotation Definition

6. To enter a new name annotation, or any other information about the annotation
definition, click the New button and enter the information described in the
following table Table 2.1

Annotation Field Field Description

Name Enter the name for the annotation.

Definition Enter the term(s) that define the annotion.

Keywords Insert keyword(s) that can be used to find the annotation in a
search, separated by commas.

Table 2.1 Annotation fields for new definitions
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Annotation Field

Field Description

Data Type

Enter a string (default), numeric, or date

Apply Max Number
Mask

This field is available only for numeric-type annotations, or
when a new definition is created. This feature is unavailable
when permissible values are present.

Select the box and enter a maximum number for the mask,
such as “80” for age. When you query results above the value
of the mask, then the system displays the mask and not the
actual age.

Note: If you enter masks of both “max number” and “range”,
calntegrator2 applies both masks at the same time.

The data dictionary page now has a Restrictions column that
shows restrictions whenever a mask has been applied.

Apply Numeric
Range Mask

This field is available only for numeric-type annotations, or
when a new definition is created. This feature is unavailable
when permissible values are present.

Select the box and enter a width of range for the mask, such
as “5” representing blocks of 5 years. For example, if you
enter a width of 5, the query only allows age blocks of 0-5, 6-
10, 11-15, etc. When you query results above the value of the
mask, then the system displays the mask and not the actual
age ranges.

Note: If you enter masks of both “max number” and “range”,
calntegrator2 applies both masks at the same time.

The data dictionary page now has a Restrictions column that
shows restrictions whenever a mask has been applied.

Table 2.1 Annotation fields for new definitions
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Annotation Field

Field Description

Permissible/Non-
permissible Values

Note: The first time you load a file, before you assign
annotation definitions (step 5 on page 20), these panels may
be blank. If the column header for the data is already
“recognizable” by calntegrator2, the system makes a “guess”
about the data type and assigns the values to the data type in
the newly uploaded file. They will display in the Non-
permissible values sections initially. Use the Add and
Remove buttons to move the values shown from one list to
the other, as appropriate.

When you select or change annotation definitions by
selecting matching definitions (described in Searching for
Annotation Definitions on page 23), this may add (or change)
the list of non-permissible values in this section.

If you leave all values for a field in the Non-permissible panel,
then when you do a study search, you can enter free text in
the query criteria for this field.

If there are items in the Permissible values list, then the
values for this annotation are restricted to only those values.
When you perform a study search, you will select from a list
of these values when querying this field. If there are no items
in the permissible values list then the field is considered free
to contain any value.

To edit a field’s permissible values, you must change the
annotation definition. You can do this even after a study has
been deployed.

Note: You cannot edit permissible values in an existing

annotation definition. To change permissible values, you must
create a new annotation.

Table 2.1 Annotation fields for new definitions

Searching for Annotation Definitions

Defining Survival Values

Mapping Genomic Data to Subject Annotation Data

Uploading Control Samples

Deploying the Study

Searching for Annotation Definitions
An alternative to creating a new definition is to search for annotation definitions already
present in calntegrator2 studies or in caDSR.
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1.

Enter search keyword(s) in the Search text box on the Assign Annotation
Definition page. Click Search or click Enter to launch the search. After a few
moments, the search results display on the page (Figure 2.8).

Search for an Annotation Definition:

microarray {Search Search existing studies and call5R for definitions.

0] Definiti: from caintegrator2

Hame Actions CDE Public ID Data Type Definition

MICROARRAY Select string Created via selenium for DC Lung Full on C

MICROARRAY Select string Created via selenium for DC Lung Full on C

- 0] Definiti: from caDSR
e
cAaDSR

Hame Actions CDE Public ID  Context Status Definition

Microarray Microarray Select | Wiewr 2658378 caBIG RELEAZED A microarray is a piece of glass or plastic on which different samples have been affixe

Analysis Data flost One are usually DMA fragments but may also be antibodies, other proteins, or tissues._&na

Dimensional Array microarrays to profile the pattern of proteins). A collection or single tem of factual infor
dravyn._Generic value domain for & single dimensional array with flosting numbers as ¢

Microarray Identifier Select | Wiewr 2223905 caCORE  RELEASED A microarray is a piece of glass or plastic on which different samples have been affix

javalang Long are usually DMA fragments but may also be antibodies, other proteins, or tissues._One

Figure 2.8 Results for annotation definition search

2.

To view the definitions corresponding to any of the “Matching Annotation
Definitions”, which are those currently found in other calntegrator2 studies, click
the [term], such as “age”, hypertext link. The definition then appears in the
Current Annotation Definition segment of the page just above.

In summary, when you click the link, that assigns the definition to the Define
Fields for Subject Data page, and it also closes the Annotation Definition page.

You can modify any portion of the definition, as described in step 6 on page 21.

The matches from caDSR display some of the details of the search results. To
view more details of a match, such as permissible values, click View, which
opens caDSR to the term. If you click Select, the caDSR definition
automatically replaces the annotation definition for this field with which you are
working. Still true?

Caution: Take care before you add a caDSR definition that it says exactly what
you want. caDSR definitions can have minor nuances that require
specific and limited applications of their use.

Once you have settled on an appropriate field definition for the annotation, click
Save. This returns you to the Define Field for Subject Data page.

Note: If you have not clicked Select for alternate definitions in this dialog box,
then click Save to return to the Define Field...dialog box without making
any definition changes.

From the Define Fields for Subject Data page, be sure and designate the data
types for each field in the file. Click Save on each page to save your entries or
click New to clear the fields and start again. You will not be able to proceed until
every field definition entry on the Fields for Subject Data screen has a unique
entry, one as an Ildentifier and the remainder as annotations.
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The Data From File columns on the page display the column header values of
the first three rows you designated as “annotations”.

Note: Saving your entries in this way saves the study by name and description,
but does not deploy the study. See Deploying the Study on page 37.

The Edit Study page now displays a “Not Loaded” status for the file whose
annotations (column headers) you have defined (Figure 2.9).

Study Overview

Study Hame: [1o5t Study Logo: Study Logo

Study Description:

Status: Mot Deployed SPE GG, PO P2 manimu
Status Description: } Upload Now

Clinical Data Sources Add Mew o Edit Survival Values

Clinical Data Sources
Type Description Status Action

DELIMITED_TEXT de_lung_clinical_data.csy Not Loaded

Figure 2.9 Example file whose annotations have been defined new screen shot?

6. Click the Load Subject Annotation Source button in the Action section to load
the data file you have configured. , The Deploy Study button, to this point has
been unavailable, but this step activates the button.

Note: You can add as many files as are necessary for a study. Patients 1-20 in
tirst file, 21-40 in second file, or many patients in first file and
annotations in second file, etc. As long as IDs are defined correctly; it
works.

7. Click Deploy Study. calntegrator2 now loads data from the file to the
calntegrator2 database, and the file status changes to “Loaded”.

Note: You can change assignments even after the study is deployed, using the
Edit feature. For more information, see Creating/Editing a Study on page
15.

The Manage Studies page opens when the study is deployed. The Deployed status is
indicated on the Manage Studies page as well as the Edit Study page. For more
information, see Managing a Study on page 37.

You can continue to perform other tasks in calntegrator2 while deployment is in
process.

See also Deploying the Study on page 37.

You can repeatedly upload additional or updated subject annotations, samples, image
data, array data to the study at later intervals. These later imports do not remove any
existing data; they instead insert any new subjects or update annotations for existing
subjects.

Mapping Genomic Data to Subject Annotation Data
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Uploading Control Samples
Deploying the Study
Creating/Editing a Study
Adding Subject Annotation Data
Defining Survival Values
Adding/Editing Genomic Data
Adding Imaging Data

Managing Platforms

Defining Survival Values

Note:

Survival value is the length of time a patient lived. If you plan to analyze your data in
calntegrator2 to create a Kaplan-Meier (K-M) Plot, then during the Annotation Definition
process described above in Assigning An Identifier or Annotation, you must make sure
that you have defined at least three fields set to the “date” Data Type. These will be
matched to the following three properties during Survival Value definition.

o Survival Start Date
¢ Death Date

e Last Followup Date

Setting survival values is optional if you do not plan to use the K-M plot analysis
feature or if you do not have this kind of data (survival values) in the file.

For some applications, such as REMBRANDT and |-SPY, survival values are pre-
defined in the databases when you load the data. In calntegrator2, however, you can
review and define survival value ranges in a data set you are uploading to a study. To
be able to do so, you need to understand the kind of data that can comprise the survival
values.

To set up survival values, follow these steps:

1. On the Edit Study page, click Edit Survival Values. This opens the Survival
Value Definitions dialog box (Figure 2.10).

Edit Survival Values 4

Select an existing definition and click Edit ar cIickNew'_“._.

Mew | | $& Remove &~ Edit

P4
é
<

Figure 2.10 Survival Value Definition dialog box

2. Click New to enter new survival value definitions.
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-OR -
Click Edit to edit existing survival value definitions.

3. The dialog box extends, now displaying three drop-down lists that show column
headers for date metadata in the spreadsheet you have uploaded. Figure 2.11
displays survival value ranges that have already been added to a study.

Survival Value Definitions for 'Demo Study based on ™

Mew | | $& Remove +” Edit

Survival Value Definition Properties for 'Survival from enrollment’

Name: | surival from enralimer

Survival Start Date! | ENROLLMENT_DATE “
Death Date: | DEATH_DATE v
Last Folfowup Date: | |LAST_CONTACT_DATE v

Figure 2.11 Survival Definitions example

In the drop-down lists, select the appropriate survival value definitions for each
field listed. You might want to refer to the column headers in the data file itself.
Dates covered by the definitions are already in the data set. You cannot enter
specific dates.

° Name — Enter a uniqgue name that adequately describes the survival values
you are defining here. Example: Survival from Enrollment Date or Survival
from Treatment Start. The name you enter displays later when you are
selecting survivals to create the K-M plot.

° Survival Start Date — Select the column header for this data.
° Death Date — Select the column header for this data.
° Last Followup Date — Select the column header for this data.

See also Creating Kaplan-Meier Plots on page 62.

Adding/Editing Genomic Data

Note: Genomic data must be parsed and stored in caArray to be able to use it in
calntegrator2.

Once you have loaded subject annotation data and identified patient IDs, you can add
either array genomic sample data from caArray, which calntegrator2 maps by sample
IDs to the patient IDs in the subject annotation data, covered in this section, or you can
load imaging files from NBIA, also mapped by IDs to the patient data, covered in
Adding Imaging Data on page 34. You can also edit genomic data information that you
have already added to the study. Genomic sample data and imaging data are
independent of each other, so neither is required before loading the other.
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It is essential that you are well acquainted with the data you are working with--the
subject annotation data, and the corresponding array data in caArray.

calntegrator2 supports a limited number of array platforms. For more information, see
Managing Platforms on page 39.

To add genomic data to your calntegrator2 study, follow these steps:

1.

On the Edit Study page where you have selected and added the subject
annotation data, click the Add button under Genomic Data Sources. You can
upload genomic data only from caArray.

This opens the Edit Genomic Data Source dialog box ( Enter the appropriate
information in the fields (Figure 2.12).

Edit Genomic Data Source

Enter data source parameters and click Save.

Data Source

caArray Web URL: | hitps:ifarray.ncinih.gow
caArray Server Hostname: | array.nci.nih.goy
(Mote: cahrray v 2.3 ar newer is reguired)
caArray Server JNDI Port: [2080
caArray Username:
cadrray Password:
cadArray Experitnent Ia:
Vendor: | Affyrmetriz

Data Type: | Expression |«

Platform (needed for Agilent and Affy Expression): | HG-U1334 v

Figure 2.12 Edit Genomic Source dialog box

° caArray Web URL: Enter the URL for the caArray to be used for the
genomic data sources. This will enable a user to link to the referenced
caArray experiment from the study summary page.

° caArray Host Name — Enter the hostname for your local installation or for
the CBIIT installation of caArray, array.nci.nih.gov. If you misspell it, you will
receive an error message.

° caArray JNDI Port — Enter the appropriate server port. See your
administrator for more information. Example: For the CBIIT installation of
caArray, enter 8080.

° caArray Username and caArray Password — If the data is private, you
must enter your caArray account user name and password; you must have
been given permissions in caArray for the experiment. If the data is public,
you can leave these fields blank.

° caArray Experiment ID — Enter the caArray Experiment ID which you know
corresponds with the subject annotation data you uploaded. Example:
Public experiment “beer-00196” on the CBIIT installation of caArray
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(array.nci.nih.gov). If you misspell your entry, you will receive an error
message.

° Vendor — Select either Agilent or Affymetrix
° Data Type — Select Expression or Copy Number.

° Platform (needed only for Agilent) — If appropriate, select the Agilent
platform.

2. Click Save.

calntegrator2 goes to caArray, validates the information you have entered here,
finds the experiment and retrieves all the sample IDs in the experiment. Once
this finishes, the experiment information displays on the Edit Study page under
the Genomic Data Sources section (Figure 2.13).

Genomic Data Sources Add e

Experiment Identifier File Description Data Type Status  Action

admin-00001 Mapping m

) ncri_sample_mapping csv Expression Loade! cdit
Contraf Sampie Mapping Fife(s): jagia_0034_contral_samples csv

* Map Samples | $8 Delete

Figure 2.13 Genomic Data Sources section of the Edit Study page

3. If you want to redefine the caArray experiment information, you can edit it. Click
the Edit link corresponding to the Experiment ID. The Edit Genomic Data
Source dialog box reopens, allowing you to edit the information.

Note: At any point in the process of working within a study, you can create a gene list. For
more information, see Creating a Gene List on page 53.

Mapping Genomic Data to Subject Annotation Data
Uploading Control Samples
Configuring Copy Number Data
Mapping Genomic Data to Subject Annotation Data
Because the goal of calntegrator2 is to integrate data from subject annotation, genomic

and imaging data sources, data from uploaded source files must be mapped to each
other.

To map the samples from the caArray experiment to the patients in the subject
annotation data you uploaded, follow these steps:
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1.

On the Edit Study page, click the Map Samples link. This opens the Edit
Sample Mappings page (Figure 2.14).

Edit Sample Mappings

Upload mapping files and click Map Samples

Data Source

carray Server Hostame: [Zreay stage. nelminooy.
caArray server INDIPOIT [goan
caArrayUsername:
calrrayPassword:

caArray Experiment id: | varmbr-00037

Subject to Sample kapping File:
Controf Sample Set Name™:
Conyol Samples Filer
hap Samples

Control Sample Sets

Set Name Sample Hame

Sample Mappings

Unmapped Samples

Sample Hame

E099078_U133P2

GeneratedSample ASTROCYTOMA,_L_EOTT33 H33p2
GeneratedSample ASTROCYTOMA,_L_E09137_LH33p2
GeneratedSample ASTROCYTOMS,_L_E0S629_LH33p2

GeneratedSample ASTROCYTOMA_L_E09820_H33P2_2

GeneratedSample ASTROCYTOMA,_|L_F09321_LH33F2

GeneratedSample ASTROCYTOMA_L_F09348_ M 332
GeneratedSample ASTROCKTOMS | E0SS71_LHE3P2
Y ‘*-‘_.‘__r SIERCAIONS - P R A ramnnh i, r .‘\\ N\j

Figure 2.14 Edit Sample Mappings page

When you first open this page, all of the samples in the caArray experiment you
selected are listed as unmapped, because calntegrator2 does not know how

t

hese sample names correlate to the patient data in the subject annotation file

until you upload the subject to sample mapping file.

At the top of the page, click Browse to navigate for the CSV file that identifies

t

he mapping information. This provides calntegrator2 with the information for

mapping patients to caArray samples. Click the Upload Mapping File button.

Acceptable mapping file format:

o

Affymetrix — The mapping file has only two columns (typically without
headers)—one that shows the subject ID (designated in calntegrator2 as the
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“Identifier) and one that has “Sample name” field from the linked caArray
experiment, with one subject per row (Figure 2.15). .

E | B

C | D | E | F

G [ H ]

m|w|m|m|n|m|m|—\

E10216  GeneratedSample. UNKMOWN_DISEASE_L_E10216_U133P2
E10144  GeneratedSample. UNKMOWN_DISEASE_L_E10144_U133P2
E09212  GeneratedSample UNKMOWWN_L_ 20070227 _16-22-37-238_E09212_U133P2
E09369 GeneratedSample UNKMOWWN_L_ 20070227 _16-22-37-238_E09369_U133P2
E10162  GeneratedSample. UNKMOWIN_DISEASE_L_E10162_U133P2
E10318  GeneratedSample. UNKMOWN_DISEASE_L_E10318_U133P2
E09264  GeneratedSample OLIGO_L_ 20070227 _11-27-27-881_E09264_1133P2
E10252 ﬁaﬂeratedSample. UIMKNOWN_DISEASE_L E10252B_U133P2

xu—tga M-.mwmu‘mg_waq)nc&@ Ellv"

o RSN et APl |

Figure 2.15 Example Affymetrix sample mapping file, in CSV format

[}

Agilent and all other platforms — Raw (level 1) data cannot be mapped; only

normalized, processed (level 2) data is acceptable. The 5 column format is
as follows

1.Subject ID
2.Sample ID

3.Name of supplemental file (as attached to the experiment in caArray)

4 .Name of column header (in the supplmental file) which contains the
sample IDs.

5.Name of column header (in the supplemental file) which holds the level2

data.

Note: When you open the mapping file, make sure that the patient ID is used
for mapping.

Unmapped samples continue to show at the top of the calntegrator2 page. They
were loaded from caArray, but they are not in the mapping file. These are not
used for integration.

Scroll down the page to see samples that are mapped to the patients in the
subject annotation data (Figure 2.16).

e
1338
1338
1340
1342

Sample ID

ant

Samples Mapped to Subjects

PEV

R T ey
Goneratedsdmnis OLIGO | 20070227 _11-48-51-675_Preszmoriip2

GeneratedSample UNKMNOIWM_DISEASE L E10029_LH33P2

BM_L_20070226_14 | HF1356_U133P2

GeneratedSample OLIGODENDROGLIOMA_L_HF0593_L1 33P2

GeneratedSample GBM_L_20070225_13-30-40-39_HFO42_LH33P2

Sample Hame

BN DISEASE L _E10216 L1336

a1
a1
918
922

GeneratedSample. UNKNCVWN_DISEASE_L_E10144_L133P2
GeneratedSample. UNKNCWWN_L_20070227_16-22-37-238_E09212_LH 3302
GeneratedSample. UNKNCWWN_L_20070227_16-22-37-238_E09369_LH 3372
GeneratedSample. UNKNCWN_DISEASE L E10162_L133P2
GeneratedSample. UNKNCVWN_DISEASE L E10318_L133P2
GeneratedSample. OLIGO_L_20070227_11-27-27-881_E09264_11133P2

GeneratedSample INKNCIAN_DISEASE L_E102528_LN33P2

ple GBM_L_J0070226_13-14-06.57_E09624_1133F2
ple ASTROCYTOMA _L_E09157_LN33P2

GeneratedSample INKNCWN_DISEASE_L_EN9630_L133P2
GeneratedSample INKNOWN_L_20070227_16.57.07-263_E09515_L1M33P2

UNKNOWWN_L 20070227 17.26-09-910_E0ST22 L1 33P2

Subject Identifi
E10216
E10144
E0a2
09369
E10162
E10318
ED9264
E10252
ED9824
E09137
E03830
E03515

EDG722

Figure 2.16 Example of samples mapped to patients’ data
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Adding/Editing Genomic Data
Uploading Control Samples
Configuring Copy Number Data

Uploading Control Samples
A Control Samples file is used to calculate fold change data, which compares “tumor”
sample gene expression in the caArray experiment to the control samples to identify
those that exhibit up or down gene regulation. Control samples can be the “normal”
samples, but that is not necessarily the case.

To upload the control samples, follow these steps:
1. On the Edit Sample Mappings page, click the Map Samples link.

2. Click Browse to navigate for the control samples file, and click the Upload
Control Samples File button. The control sets display at the top of the page
once they have been uploaded (Figure 2.17).

. PR

§ e TS S e e P N ey o T T
T e en dray Experiment NE |rernbr00037 e L - Ly
Subject to Sample Mapping File:
Controf Sample Set Name™:
Cantrof Samples Fife:
Map Samples

Control Sample Sets

Set Hame Sample Hame

Rembrandt controls
GeneratedSample Mormal_L_20070227_14-22-24-128_Mormal_5_11M33_P2
GeneratedSample Normal_L_20070227_14-01-17-731_HFO526_1 33P2
GenerastedSample Normal_L_20070227_14-01-17-731_HFO0131 11 33P2
GeneratedSample Normal_L_20070227_14-01-17-731_HFO523_1 33P2
GenerstedSample Normal_L_20070227_14-01-17-731_HF0120_1 33P2
GeneratedSample Normal_L_20070227_14-01-17-731_HFO137_L1 33P2
GeneratedSample Mormal_L_20070227_14-22-24-128_Mormal_6_11M133_P2

GeneratedSample Mormal_L_20070227 _14-01-17-731_HFO151_1 33R2

Ul el WW#W?‘TWW'&WBAQ%“

Figure 2.17 Example list of control samples

The control samples now display toward the bottom of the page.

3. This information will be used when performing other tasks in calntegrator2, to
be described in other sections.

Note: If a Control Set is to be used in Gene Expression For Annotation, or Gene Expression
plots for Clinical Query, then the control set should be composed of only samples
which are mapped to subjects.

Adding Subject Annotation Data
Adding Imaging Data

Managing Platforms
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Configuring Copy Number Data
You can add copy nhumber data for a genomic data source by uploading the mapping
file. This allows you to configure parameters to be used when segmentation data is
being configured.

The name specified in the third column of the mapping file is specific for each array
manufacturer as follows:

e Affymetrix — The third column of the mapping file must contain filenames that
end in cnchp. The corresponding experiment in caArray must have these files
and the extensions must match .cnchp.

e Agilent — The third column must name a file which contains level 2 copy number
data. Level one copy number will not work. This file name is repeated for each
line in the mapping file.

To add copy number data relating to the genomic data you are adding, follow these
steps:

1. In the Genomic Data Sources section, for the data you have already added,
click Configure Copy Number Data hypertext link.

Note: This link is available only if you have uploaded copy number data and
you are configuring a Copy Number data type (as indicated by the Data
Type column on the Edit Study page).

The Edit Copy Number page opens (Figure 2.18).

Edit Copy Number Data Configuration
Subject and Sample to Copy Number Mapping File:

CaDNACopy Service URL™ | Default Bioconductor service - hitpaincias-d227-v.nci.nih.gov. 808 0wsrisericesicagridiCabMNAcopy v
Chattge Point Significance Level: [

Early Stoppity Criterion: g
Permutation Replicates: |
Ramidom Number Seed: |

Save Segmentation Data Calculation Configuration

Figure 2.18 Edit Copy Number page

2. Browse for and enter appropriate information to identify the copy number
mapping file. The fields are described in the following table Table 2.2. . An
asterisk* indicates a required field..

Field Description

Subject and Sample | Browse for the appropriate CN mapping file
to Copy Number

Mapping File

caDNACopy Service | Control for selecting the URL which hosts the caDNACopy
URL* grid service

Change Point Significance levels for the test to accept change-points

Significance Level

Table 2.2 Fields for retrieving a copy number mapping file.
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Field Description

Early Stopping The sequential boundary used to stop and declare a change

Criteria

Permutation The number of permutations used for p-value computation

Replicates

Random Number The segmentation procedure uses a permutation reference

Seed distribution. This should be used if you plan to reproduce the
results.

Table 2.2 Fields for retrieving a copy number mapping file.

3. Click Configure copy number data for a genomic data source. On the screen
upload a copy number mapping file (format: subject id, sample id, file name)
and configure the parameters to be sent when computing segmentation data.

Adding/Editing Genomic Data
Uploading Control Samples
Configuring Copy Number Data

Adding Imaging Data
Once you have loaded subject annotation data and identified patient IDs, you can add
either array genomic sample data from caArray which calntegrator2 maps by sample
IDs to the patient IDs in the subject annotation data, or you can load imaging files from
NBIA, also mapped by IDs to the patient data, covered in this section. Genomic sample
data and imaging data are independent of each other, so neither is required before
loading the other.

It is essential that you are well acquainted with the data you are working with--the
subject annotation data, and the corresponding imaging data in NBIA.

Any data in NBIA can be uploaded to calntegrator2. Imaging data consist of images
and or annotations for images.

To add imaging data to the study you are creating or are editing, follow these steps:

1. On the Edit Study page, click the Add button under Imaging Data Sources
section. Imaging data can be NBIA images or image annotations, which are
uploaded in spreadsheet format.
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This opens the Edit Imaging Data Source dialog box. Enter the appropriate
information in the fields (Figure 2.19). Asterisks indicate required fields..

Edit Imaging Data Source

Enter a MBIA Data Source and Image Mapping Data fram a file and click Save.

Data Source

NBIA Server Grid URL :
NBIA Username

NBIA Passwaord
Coflection Name

Select Mappiry Fite Type:™: (& puto (No File Required) O By Subject O By Image Series

Cancel Sawve

Clinical to Imaging Mapping File:

Figure 2.19 Edit Image Data Source dialog box

o

(o}

NBIA Server Grid URL* — Enter the URL for the grid connection to NBIA

NBIA Username and NBIA Password. This information is not required, as
currently all data in the NBIA grid is Public data.

Collection Name* — Enter the name/source for the collection.

Current Mapping — If a mapping file has already been uploaded to the
study to map imaging data, the file name displays here.

Select Mapping File Type* — Click to select the file type:

— Auto — No file is required. Selecting this takes all subject annotation
subject IDs and attempts to map them to the corresponding ID in the
collection in NBIA. If the ID does not exist in NBIA, then no mapping is
made for that ID.

— By Subject — Requires a file to be uploaded. The “subject annotation to
imaging mapping file” must be a two column mapping (CSV) from the
caintegrator2 subject annotation subject ID to the NBIA subject ID.

— By Image Series — Requires a file to be uploaded. The subject
annotation to imaging mapping file needs to be a two column mapping
(CSV) from the caintegrator2 subject annotation subject ID to the NBIA
study instance UID.

Subject Annotation to Imaging Mapping File — Click Browse to navigate
to the appropriate subject annotation to imaging mapping file. See Select
Mapping File Type* field description.

2. Click Add to upload the data to calntegrator2.
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The imaging data information displays on the Edit Study page under the
Imaging Data Sources section (Figure 2.20).

Imaging Data Sources Add Mew
Imaging Data Sources

Host llame Collection llame File

Status Action

imaging nic ri gow NCRI Hi_image_sninctations. c3v Loaded

CH_image_s & Edit | «* EditAnnotations | $& Delete
i_image_mapping.csv

Anof
Mapping File: ner

Figure 2.20 Imaging Data Sources section of the Edit Study page

3. Once the data is uploaded, you must assign identifiers and annotations to the
data in the same way you did with the subject annotation data. For more
information, see Assigning An Identifier or Annotation on page 20 and
Searching for Annotation Definitions on page 23.

4. To deploy the study, see Deploying the Study.
Adding Subject Annotation Data
Adding/Editing Genomic Data
Managing a Study
Managing Platforms

Adding External Links

This feature on the Edit Study page allows you to add one or more links to external data
relevant to the study. This allows you to easily share or configure references.

To configure external links, the study manager will browse to a CSV file and then click
Upload. The file being uploaded contain the urls. (Jill, a sample file is attached below.)

To add an external link, follow these steps:

1. As a study manager, you should configure a CSV file with URLs to be used as
external links.

2. On the Edit Study page, click the Add button under External Links section.
External links can be any URL(s) to resources that are hosted external to
calntegrator2 but are relevant to the study being deployed.

3. Assign a name to the external link.
4. Add a description for the link, if appropriate.

5. Browse for the CSV file containing URLs (HTTP linked) to resources outside of
calntegrator2.

6. Click Upload Now. calntegrator2 does not validate any links in the file being
uploaded.
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Once you have created external links for a study, when the study is open, an External
Links section showing the link(s) displays on the left sidebar of the page.

STUDY DATA

Saved Queries

Saved Lists

ANALYSIS TOOLS
KM Plot

Gene Expression Plot

GenePattern Analysis

EXTERNAL LINKS

CGWB > Heatmap viewer

STUDY MANAGEMENT
Manage Studies

Create Hew Study
APPLICATION MANAGEMENT
Manage Platforms

Click the link to open a page that dispays the appropriately formatted web page links.

CGWB > Heatmap viewer ,

Description: links to the 2 datasets in the CGWH heatmap viewer.

category 1
DA Methylation of 169 GBM samples in 1961 genes using Humina submitted by JHU-LISC

category 2

Gene expression of 188 GBM samples using AfLN 33 organized by 1000 genes with variahle expression

P, WL Nt NI

The title itselfs stems from the spreadsheet/SML file itself.

Deploying the Study
When you are ready to deploy the study, click the Deploy Study button on the Edit
Study page. calntegrator2 retrieves the selected data from the data service(s) you
defined and makes the study available to a study manager or to anyone else who may
want to analyze the study’s data. Using the Manage Studies feature, you can then
configure and share data queries and data lists with all investigators who access the
study.

Note that you can continue to work in calntegrator2 while study is being deployed. See
also Managing a Study.

Managing a Study

Note: A user without management privileges has no access to this section of calntegrator2.

Once you have started to create a study or have deployed it, you can update an
existing study in the following ways:
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e Add new attributes (annotations) and upload relevant data to an existing study.
e Delete a study
e Modify existing annotation definitions
¢ Reload subset of study data and re-deploy the study and perform new analyses
e Re-deploy the entire study with new set of data and mappings.

To update, edit or delete a study, follow these steps:

1. On the left sidebar, click Manage Studies. The Manage Studies page appears
(Figure 2.21).

Manage Studies @

View studies and click Edit to modify or click Delete
Hame Description '6;5'1 accied Status =Pl it D (R Action
Demo Rembrandt TCGA Agilent Copy MNumoer Leve 2 Mapping 4 samples to 2 identifiers. manager Deploved 2009/10/25 1306806 2009/10/28 17.10:56 Ediit | Delete
Demo Study based on DC Lung Full data. DC Lung Full. Study created via selenium manager Deploved 2009/10/27 17:30.24 200971027 19:14.56 Ediit | Delete
Detno Study based on Rembrandt wwith NCRI data Rembrandt with NCRI. Study created via selenium. managsr Deployesd  2009/10/2913:21:52 200971029 13:24:31 Editt | Delete
Detno Study based on Rembrandt with no images Rembrandt with no images. Study created via managsr Deployesd  2009/10027 17:21: 46 200971027 20:09: 24 Editt | Delete
data =elenium
Demo Study based on Small Copy Mumber dats. Small Copy Rumber. Study created via selenium manager Deployed  2008M0/27 17:37:34 200310727 21:03:00 Edlit | Delete

ema Study based on TCGA Agiert data TCGA Agilent. Study crested jum manager Deployed 2008710127 17:32:33 2008710127 22:04:35 Eoit | Delete
-»J«_..' B T S O L N e, A et

Figure 2.21 Manage Studies page

All of the” in process” or “completed” studies display on this page, with
associated metadata. Note that whoever edited or updated the study last is
shown in the Last Modified Column, indicated as the Study Manager.

2. Click the Edit link corresponding to your study of choice to open the Edit

Studies page.

Edit Study

Study Overview

us: Not Deployed

T manager
d By: manager
Last Modified Date:  03/11/2010 18:02:21

Configure your study, and click the Sawe or Deploy Study button at the bottom ofthe page when complete.

Study Hame: o5t jofy sty Logo:  None
Study Description: IPEGIBIF, 200k 72 maxiaem
' Upload Now

Annotation Groups Add New
Group Hame Description Humber of Annotations Action
Subject Annotation Data Sources Add Mew & Edit Bunival Values
Type Description Statu Action
Genomic Data Sources Add New }
Host Hame Experiment Identifier File Deseription Data Type status Action ,
Imaging Data Sources Add New !
Host lame Collection Hame File Description status Actios {
-
External Links ¢
Hame File Hame Humber of Links Actior f
-
[E save $ cancel {
£
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On this page you can edit any details such as adding or deleting files, survival
values, and so forth. For information about working in the Edit Study, see
Creating/Editing a Study on page 15.

3. Click the Delete link to delete the corresponding study.
See also Managing Platforms.

Managing Platforms

calntegrator2 supports a limited number of array platforms, all of which originate from
Agilent or Affymetrix. While they do not represent all of the platforms supported by
caArray, calntegrator2 must have array definitions loaded for the platforms it supports,
and be able to properly load the data from caArray and parse it.

You can create a study without genomic data, but you cannot add genomic data to a
calntegrator2 study without a corresponding supported array platform.

On the Manage Platforms page, you can identify, add or remove supported platforms.
To manage platforms in calntegrator2, follow these steps:
1. Click Manage Platforms on the left sidebar.

The Manage Platforms page that opens lists the platforms calntegrator2
currently supports, those that the system can pull from caArray (Figure 2.22).
You can also add a new platform by entering information in the fields at the top

Manage Platforms @ (draiy
FPlatform Type: | Affymetrix Gene Expression %
Piatform Name (For NON-GENK xml file):
Annotation Fife:
Aded Annotation File
Annotation File §) Selected:
Create Platform

Hame Vendor Reporter List Action
AgilentG45024,_07_01 AGILENT AgilertG45028_07_01, AgilertG45024_07_01 Delete
GeneChip Human Mapping 100K Set AFFYMETRIX MappingS0K_Hind240, MappinaSik_xbaz40 Mone
HG-L 338 AFFYMETRIX HG-M334, HG-U1334 Delete:
HG-LN 33 AFEMMETRIX o G-L11 334, HG-LI1334 Mone:
iSSP - S 7, PO L P SN NP o P SO W S

Figure 2.22 Manage Platforms page

2. To add a platform, in the Platform Type field, select the appropriate platform
type from the drop down list. Click Browse to navigate for the Affymetrix or
Agilent file you want to add.

3. Enter a Platform Name if the file is a NON-GEML.xml file.

Depending on the Platform Type you select, there may be other parameters to
provide here as well.
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Note:

4. Click the Browse button to browse for the appropriate annotation file. When you
have located it, click Open in the Upload File dialog box. The system displays
the annotation file you select in the Annotation File box.

5. Once all parameters have been entered, click Create Platform.

The platform deployment may be time-consuming. If the platform takes more than 12
hours to deploy, Calntegrator2 displays a “timed out” message. At that point, you can
delete the platform, even if it has not loaded to the system.

Platform loading can fail if the manufacturers platform annotation file is missing data.

Adding/Editing Genomic Data



CHAPTER

SEARCHING A CAINTEGRATOR2 STUDY

This chapter describes the processes for searching studies within calntegrator2.
Topics in this chapter include:

e Search Overview on this page

e Searching a Study on page 40

e Managing Queries on page 47

Search Overview

The search and browse functions in calntegrator2 allow you to search for subject
annotation data, genomic or imaging data that were uploaded into the application as
part of a study. When gene expression and imaging data are uploaded into a
calntegrator2 study, mapping files that correlate the data in those files to patient IDs in
the subject annotation data file must also be uploaded. When you launch a search,
calntegrator2 finds and integrates the subject annotation, genomic and imaging data
based on the mapping files and the criteria that you define in the search query.

In a search query, you can specify criteria for just one of the data types, or configure
complex search criteria that join two or three data types. The available criteria for the
query were defined when the study was deployed.

The basic workflow for a study search follows these steps:
1. Select the study to be searched.
2. Select one data type:

° Annotations — Searches one or more uploaded CSV files for data
identifiers or annotations (column headers) specified when the study was
created
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° Genomic — Searches caArray experiments samples uploaded in the study
for gene expression data by gene name or reporter ID.

° Image Series — Searches NBIA files uploaded in the study for image
annotations or links to images, identified by subject identifiers or image
series IDs.

3. Define criteria for the search in the selected data type and run the search.

4. For a more complex search, select multiple criteria from more than one data
type.

5. Specify whether you want subject/imaging annotations to display or genomic
data to display.

6. Review search results.

7. Configure results column and sorting display settings. You can do this before or
after you run a search. If you choose to do it after, you must re-run the search.

8. Download annotation search results as a CSV file. The CSV file contains only
the data you specified in the annotation and display configurations.

9. Follows links to NBIA in the search results to view or download images located
in the search.

Searching a Study

To initiate a search of all annotations and/or other data in a study, follow these steps:

1. In calntegrator2, in the upper right hand corner, select the study you want to
browse or perform a simple search.

2. On the left sidebar, under the first section that displays the study name, click
Search [Study Name]. This opens a simple search query page with five tabs
(Figure 3.1).

Search Demo Study based on Rembrandt with NCRI data.

m Results Type Sorting Query Results Save as...

Define Query Criteria for: Unsaved Query

¢ Clirical R Add

No criteria added. Please select criteria from the pulldown box.

Cor @and

Fun Query

Figure 3.1 Search page
3. On the Criteria tab, in the drop-down list, select the type of data you want to

search. The listed options reflect the type of data that have been uploaded to
the study.
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Note: You can perform a search using one or more criteria you set in one of the
data types, or you can define criteria in more than one data type per
query, creating a more complex search.

° Annotations
° Gene Expression
° Image Series
4. Click Add to define annotation elements for the search.
Continue with:
Annotation and Image Series on page 41
Gene Expression on page 42

5. To add additional criteria for the search, repeat steps 3 and 4, as appropriate.
You can set more than one data type or more than one criterion for a data type.
The criteria become cumulative, thus refining the search.

6. Once you have configured the query criteria, select the Boolean Or or And
search operator at the bottom of the page.

° Or finds a data subset with at least one of the search criteria
° And finds a data subset with both/or all search criteria.
7. Click the Remove button to clear any data elements you have defined.

8. You can launch the search from this tab. Click the Run Search button. For
information about the search results, see Chapter 4 Viewing Query Results. You
may want to run the search first to see what kind of results you get before you
configure the data display, described in step 9.

- or—

9. On the Results Type tab, you can specify the columns you want to display in the
search results data. On the Sorting tab, you can specify how the data is to be
sorted. For more information, see Results Type Tab on page 45 and Sorting Tab
on page 46.

Note: Aslong as you are still in the current query session, you can return to the Criteria,
Columns and Sorting tabs to add, modify or remove data and display criteria and re-
run the search. If you configure another query without saving the first, the first query
will be lost. If you save the query, your current search criteria are saved.

Annotation and Image Series
° If you select Annotation or Image Series data types, an additional drop-
down list displays data elements that are annotation definitions specified
when the data was uploaded into the study (Figure 3.2). Select a search
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criterion from among the options. You can make only one selection at a
time.

Clinical

Cor @and

Followeup Month

Gender

Grade

Institution

Warnofsky

Prior Therapy Chemo Sgent Mame
Prior Therapy Chemo Course Count
Prior Therapy Radistion Fraction Dose
Prior Therapy Radistion Fraction Mumber
Prior Therapy Radistion Type

Prior Therapy Surgery Outcome

Prior Therapy Surgery Procedure Title
Prior Therapy Surgery Tumor Histology
Race

Survival

Figure 3.2 Additional annotation search criteria

° Each choice opens other fields relevant to the selection where you can
further define your search query.

— If permissible values were added when the annotation was defined, you
must select among the values in a drop-list that displays on the right
side of the page.

— If no permissible values were defined as part of the annotation, you have
the option to enter descriptive text in a text box on the right side of the
page (Figure 3.3).
Define Search Criteria

Clinical

Clinical | Disease ~| ejuals v

Oor @ana

OLIGODEMDROGLICMA,

Run Search UNCLASSIFIED

Figure 3.3 You may be able to further define search criteria when you select a specific subject
annotation or imaging annotation element

Note: When working with image data, if only an Imaging Mapping file was
uploaded when the study was created and not an Image Series
Annotation file, you cannot enter image search criteria. The search
results will, however, display a link that allows you to view the
associated images in NBIA.

Continue with step 5 in Searching a Study on page 40.

Gene Expression
1. For the Gene Expression selection, select Gene Name or Fold Change.

2. Gene Name or Fold Change — Enter one or more gene symbols in the text box
or click the icons to locate genes in the following databases. If you enter more
than one gene in the text box, separate the entries by commas.

Note: If you leave the gene symbols field blank, calntegrator2 searches all gene
symbols for a match to the other criteria you specify.



Chapter 3 Searching a calntegrator2 Study

calntegrator2 provides three methods whereby you can obtain gene names for a
gene expression search:

e caBIO - This link searches caBIO, then pulls identified genes into
calntegrator2 for analysis.

a.

b.

Click the caBIO icon ( 47

caBil

).

Enter Search Terms. Note that calntegrator2 can perform a search on a
partial HUGO symbol. For example, as search using nicotin would find
matches with “nicotinic” and “nicotinamide”.

Select if you want to search in Gene Keywords, Gene Symbols or
Pathways (from the drop-down list).

— Selecting Gene Keywords searches only the Full Name field in caBIO.

— Selecting Gene Symbols searches only the Unigene and HUGO gene
symbols in caBIO.

— Selecting Pathways searches only the pathway names in caBIO. Note
that searching in Pathways is a two step process. First, the initial
Pathway search produces search results which are pathways. Second,
from the pathway search results screen, you must select pathways of
interest, then click Search Pathways for Genes to obtain a list of genes
related to the selected pathways.

Select the Any or All choice to determine how your search terms will be
matched. Any finds any match for any search term you entered. All finds
only results that match all of the search terms.

Choose the Taxon from the drop-down list and click Search. The search
results display (Figure 3.4).

Ey

@ caBio Gene Search 3]
<ali0
Search Terms: |heart in| Gene kKeywords »
Mateh Terms: @ any O AN
Choose Taxom: | human v
Show only genes that are part of this study
G genels) found.
Symbal HUGO Symbal  Taxon  Full Mame
CDOH13 CDH13 human (Cadherin 13, H-cadherin thearf)
FABP3 FABP3 hurman  Fatly acid binding pratein 3, muscle and heart

(mammary-detived growth inhibitar)

el B HAND1 s AL lilnaa Andgingral o EEWWQSW—.SW-“._‘_

Figure 3.4 Example caBIO gene search results

f.

In the search results, use the check boxes to identify the genes whose
symbols you want to use in the gene expression analysis.
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g.

Click Use Genes at the bottom of the page. This pulls the checked genes
into the Criteria tab (Figure 3.5).

For Annotation For Queries and Saved Lists

For Gene Expression

Gene Expression Based Kaplan-Meier Survival Plots

1.0 Gene Symbol: COH13,FABPS HANDT Ha @ B [@I@IOIG}
cabiO

Figure 3.5 Genes pulled in from caBIO display on the Criteria tab

e Gene List - This link locates gene lists saved in calntegrator2.

a.

Click the Genes List icon ([5] ) to open a small dialog that lists prior-saved
gene lists. For more information, see Creating a Gene List on page 53.

In the drop-down menu, select a gene list. In the list that appears, use the
check boxes to identify the genes whose symbols you want to use in the
gene expression analysis.

Click Use Genes at the bottom of the dialog. This pulls the checked genes
into the Search Criteria tab.

e CGAP - Use this directory to identify genes. Before clicking this link you must
enter gene symboils in the text box. This link does not pull anything into
calntegrator2 but does provide information about the gene(s) whose names you
entered.

Additional fields display for the Fold Change selection.

The fold change option appears only if genomic control samples have been
uploaded to the study. Fold change identifies genes with expression differences
compared to control samples, as defined when the study was deployed in
calntegrator2. You can enter query values in greater/lesser-than-or-equal-to
arguments.

3. Select or enter data for the Fold change fields shown in Figure 3.6:

Gene Expression | Fold Change ~ Gene Symbol(s) (comma separated list) m@‘m @
caBio
v

Cortrol Sample Set Cortrol Set 1
Regulation Type Up il
Up-regulation folds 20

Figure 3.6 Fields for identifying fold change search criteria

(o]

Control Sample Set — Select from the drop down list the name of the
uploaded control sample set to serve as the fold change reference.

Regulation Type — Select the term that describes the gene expression in
comparison with the control samples: Up is increased expression; Down is
decreased expression; Up or Down is increased or decreased; Unchanged
means no change in expression.

Up-Regulation Folds — The options here are dependent upon the
Regulation Type you selected.

— Up = Up Regulation Folds — Samples with a fold change greater than
this value, when compared to the control samples, will be returned.
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— Down = Down Regulation Folds — Samples with a fold change less than
this value, when compared to the control samples, will be returned.

— Up or Down = Down Regulations Folds, Up Regulation Folds —
Samples with a fold change either up or down, when compared to the
control samples, will be returned.

— Unchanged = Samples with a fold change between the two specified
values will be returned.

Continue with step 5 in Searching a Study on page 40.

Results Type Tab
You can specify columns for the way you want the search results to display either
before or after you run the search. If you run the search directly from the Criteria tab
before setting the results type/sorting features, by default only the Subject Identifiers
display on the Search Results tab. You can then come back to the Results Type tab and
Sorting Tab to expand the display options and re-run the search, having set the display
parameters.

The selection you make on the Results Type tab determines whether calntegrator2
displays search results for subject annotation or genomic data. It filters the search
based on the criteria you set on the Criteria tab, whether it is annotation, gene
expression or image series data type(s). In other words, if you select annotation criteria
on the Criteria tab, but select Genomic on the Results Type tab, the data subset that
displays on the Search Results tab is genomic data that is filtered by the annotation
criteria you defined on the Criteria tab.

1. On the Results Type tab, select the Annotation or Genomic radio button to
search annotation data (Figure 3.7).

Search Demo Study based on Rembrandlt with NCRI data. v

Criteria Results Type Sorting Query Results Save as...

Select Rasults Type:
vp O Genomic @ Clinical

Geromic eault toe - will digolay @ gere exoeEsion dFia matie.
Clinical mzult tyne - will display tabular data, ineleding column selecton.

Select Columns for Results

Subject Annotations Image Annotations
¥ LI Comments

Age
|:| Eloquent Cortex
Death Date
~ |:| Exam Humber
|:| Disease
D Radiologist
D Followup Monith
T D Side of Tumor Epicenter
¥ Gender
B . hd Tumaor Location
[ selectall | [ Unselect 4l [ setectan ] [ Unselect 4l

Run Query

Figure 3.7 Results Type tab, annotation options
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Annotation — Select the annotation elements that you want to display in the
search results. All elements listed are column headers in the data uploaded to
the study. You can make multiple selections on this list.

Note: For subject annotations, the Patient or Subject Identifier display by
default in the search results.

Results display as tabular data.
Genomic — Select the Reporter Type and Results Orientation:

— Gene Name - Finds and summarizes at the gene level all reporters that
match criteria for the gene you defined on the Criteria tab.

— Reporter ID — Finds all reporters that map to the gene(s) you identified
on the Criteria tab

— Genes in rows/Subjects in columns or Genes in columns/Subjects
in rows — Determines query results matrix format

Results display in a gene expression data matrix. For more information, see
Genomic Data on page 50.

Imaging — If imaging annotations have been added to the study, annotation
elements also display on the lower right section of this page when you select
Annotation. All elements listed are column headers in the image annotation
data uploaded to the study. You can make multiple selections on this list.

Note: If you select even one Image Annotation on the Results Type tab, the
Image Series IDs display by default in the search results. If you select no
Image Annotations on the Results Type tab, however, even if you have
selected image series criteria on the Criteria tab, no image series IDs
display in the search results. The fact that images can be located,
however, in NBIA is indicated by two image-related buttons at the
bottom of the Query Results page. You can open the images in NBIA, but
they will be at StudyInstance UID level. See Relationship of Patient to
Study to Series to Images on page 60.

Results display as tabular data. For more information, see subject
Annotation and Imaging Data on page 50.

2. Use the Select All or Unselect All buttons to aid you in making your selections.

The column selection is saved as part of the query if you save it. See Saving a
Query on page 47.

Sorting Tab
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On the Sorting tab, you can set the sort order for data columns in the query results. You
can also indicate whether column contents are sorted in ascending or descending
order.

The columns that display on the Sorting tab are those criteria that you selected on the
Results Type Tab for an Annotation Results type search.



Chapter 3 Searching a calntegrator2 Study

1. Select the Sorting tab and indicate the left to right column order of the Search
Results by changing one or more numbers in the Column Order column in this
table (Figure 3.8).

Criteria Results Type Query Results Save as...

Set Sort Order for Selected Columns
Column Column Order (L-R) Row Order
Desth Date 1 O ascending O bescending @ o Sort
Frior Therapy Radistion Fraction Mumber r (9] Ascending (9] Descending @ o sort
Prior Therapy Surgery Procedure Title I~ O ascending O pescending @ o Sort
Institution 4 &8 ® Ascending ® Descending @ Ho Sort
Gender 5 ® Ascending ® Descending @ o Sort
Priar Therapy Surgery Tumor Histolagy 6 & O ascending O bescending @ o Sort
Prior Therapy Radistion Type 7w O ascending O bescending @ o Sort
Last Followup Date 8 |~ O ascending O pescending @ o sort
Age EES O ascending O pescending @ o Sort
Race 10 % O ascending O bescending @ Ho Sort
Prior Therapy Surgery Outcome 1 & (&) Ascending [} Descending @ o Sort
Karmatsky 12 % O Ascending, O Descending @ llo Sort
podll ittt pededpateon. L o csmmis e P T S N T T e

Figure 3.8 Sorting tab

2. In the Row Order column, indicate how you want columns sorted, Ascending
or Descending, or leave the default, No Sort, if you choose.

3. Click Run Query at the bottom of the page to execute your sorting changes in
the search results. When you do so, the change in column order is visible on the
Query Results tab, as well as on the Sorting tab. For example, any column that
you have indicated to be number 1 now appears in Query Results immediately
after the Subject Identifier column and at the top of the Set Sort Order table on
the Sorting tab.

Sorting parameters are saved as part of the query if you choose to save it using
the Save Query feature. See Saving a Query on page 47.

4. If you click the Reset button before running the query from the Sorting tab, the
original column settings are restored.

For information about the search results, see Chapter 4 Viewing Query Results.

Managing Queries

When you create a search query in calntegrator2, you can save the query for later use
or edit it.

Exporting Query Results
Saving a Query
To save a query, follow these steps:

1. Click the Save As tab and enter a Search Name and Search Description,
unique to the search. Example: Batch ID 6 and female

2. Click Save.
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Editing a Query

Once the query is saved, it is listed by its name under the Study Data > Queries > My
Queries in the left sidebar, whenever the study to which the query applies is selected.
Click on the saved query in this list to either edit or re-run the query. Click on the query
name to retrieve query results. If you hover over the Name text for the query, a popup

displays the query description.

To edit a query, follow these steps:

1.

To edit a query, select it in the left sidebar under the Study Data > Queries >
My Queries.

Click the Edit icon (= ) corresponding to the study.

Change the query and display criteria on the Criteria, Columns and Sorting
tabs.

On the Save As tab, check the appropriate options and click Save As. You can
use the same name as the original query or modify the name as needed.

Exporting Query Results

After running a search, you can export the result set or a subset as a tab-delimited text
file. For more information, see Exporting Data on page 61.
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CHAPTER

VIEWING QUERY RESULTS

This chaptersection describes search results that calntegrator2 returns after queries.
Topics in this chaptersection include the following:
e Query Results Overview on this page

e Browsing Query Results on page 50

Query Results Overview

After you launch a search of a calntegrator2 study, the system automatically opens the
Query Results tab showing the results of your search.

If you have not configured column and sort display parameters before launching the
search, by default the tab shows only the subject identifiers and a column that allows
you to select each row of the data subset.

To display and/or sort additional data, you must return to the Columns and/or Sorting
tabs to set display parameters, then re-run the search. The new search results will
display the additional information, with the columns and data sorted as you specified.
See Results Type Tab on page 45.

calntegrator2 paginates search results into pages of configurable size (default 20) with
standard paginated navigation controls. To sort columns by ascending or descending
parameters for on any displayed field, click on the underlined column header.

You can download search results as a CSV file. The file contains the annotations,
columns and data sort configurations you specified in the search query. See Exporting
Query Results on page 48.

See also Browsing Query Results.
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Browsing Query Results

The query results that can display depend upon the criteria you established for the
search. Follow the links below for more information about the category of data you
searched.

subject Annotation and Imaging Data on page 50
Genomic Data on page 50

Expanding Imaging Data Results on page 56

| subject Annotation and Imaging Data

If you run the search before configuring column and sort display parameters, only the
[subject] ID that meet the criteria and a column allowing you to select each row appear
on the table (Figure 4.1). .

Search Demo Study based on Rembrandt with NCRI data.

Criteria Results Type Sorting m Save as...

Query Results for: Unsaved Query
£ iterms found, displaying all tems:

Select z =
A1 | Mome Subject ldentifier

FPH113

)

FPH309

o)

LSP3I0E

&

FPH11&

]

ASP3I0S

E

FPH303

5 items found, displaying all tems.
PExpart options: CSY

S WP PRIV, VWG N

Export To CEV Forward Ta MBIA Retrieve Dicom Image

Figure 4.1 Query Results page

You can add details for one or more subjects by configuring them on the Results Type
tab. Annotations listed there are the column headers in the CSV file(s) that were

uploaded to the study. For information about using the Results Type tab, see Results
Type Tab on page 45.

Genomic Data

Expanding Imaging Data Results
Exporting Data

Genomic Data

After defining gene expression criteria on the Criteria tab, you select the Genomic
result type on the Results Type tab, genomic data search results display in a gene
expression data matrix. Because the data was downloaded from caArray, the data
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permissions granted there still apply. In other words, if you have been given access to
the data in caArray, you can see it in calntegrator2.

You can select on the Results Type tab a preferred orientation for displaying the results:
genes in rows and subjects in columns, or genes in columns and subjects in rows.
For Gene criteria, the cells display the median gene expression value for each gene. By

each gene symbol, calntegrator 2 displays an icon ( 5) which you can click to open
the Cancer Genome Anatomy Project (CGAP) showing data for the gene (Figure 4.2).

Search Demo Study based on DC Lung Full data.

Criteria Results Type Sorting (LG CE S Save query as...

Query Results for: JP -two genes

A Y

swjert 14 m oz 0 w0 oz W 3w W w e oz sl

1]

Sample 134 48 231 150 320 230 109 348 183 459 614 232 53

1]
Gene Reforter ID ’
AKT1 207)63_s_at 131812 116496 152083 63027 149169 116954 85565 93695 111331 851.28 88596 10176 1 13
TERT 207§99_at 7.7 15.82 4203 5783 50494 2983 1603 274 3547 25354 4779 2708 25

Figure 4.2 Genomic query result matrix after gene criterion has been specified

If You have selected “Genomic” on the Results Type tab, then the column headers are
a clickable label which sorts the entire table on that column. If you selected Reporter ID
on the Results Type tab, the Reporter ID is clickable (and the gene is not clickable).

For fold-change criteria, the cells display the normalized signal-based value for a given
reporter for a given sample. In the results matrix, calntegrator2 highlights matrix values
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for fold change results that meet fold change criteria. Red represents upregulated
values and blue indicates downregulated values (Figure 4.3, Figure 4.4).

Criteria Results Type Sorting Query Results Save query as...

Query Results for: Unsaved Query

Subject | 45 153 472 35 486 46T T 8O0 82 360 237 34T 83 469 375 178 456 54 2

([1]
Sample | 45 153 472 35 486 4T T 80 32 360 23T 34T 83 469 375 178 456 54 21
([1]

Gene

Hame

CDH13 m -8 mm 176 105 ﬂ -1.85 m -1.85 -1.03 m -1.38 m -1.45 mmmm 1
FAEP3 1.09 1737 1.4 138 14 m 101 102 129 m 115 133 1.09 106 167
HAHDA 107 143 1683 138 ﬂm 122 142 158 ﬂ 1453 m A1 178 126 “m 177
HAND2 163 108 172 -1359 m 124 A28 109 177 mﬂ 148 114 m -1.34 166 -1.33 mn
LEH 1.27 M159 154 1145 173 mm1?8 19?“1D2m1ﬂﬁ 165 103 169 144 118 =

MExpoart aptions: C5Y

|

[ &P ExportTo cav |

LOC128102 2 m 175 3 -116 mm 188 1.3 = 1.04 m 1.3 4 mm -1.54 168 W

Figure 4.3 Gene Name search 6 genes, Reporter Type: Gene. Genes display in rows and
subjects appear in columns.

Criteria Results Type Sorting (LG CEV S Save query as...

Query Results for: Unsaved Query

Sample 134 48 231 150 320 230 109 348 459 614 232 538 20T 451 351 3TH 163 227

Hame Reporter ID

FABP3 205738_s_at 1.11 mm -162 m -1.02 171 104 1.4
o, vess  [IEREY-- EOEN - v CAC < .- EXJOIEN -
HAHD 220138 _at 1.86 m -1.2 “ 147 145 103 177 169 124 “m 1.07 m 1.26 m 1.73

HAHD2 220480 _at ns 153 119 -1.34 135 1.04

HSD3B2, 215665_at
LOC391081,

HSD3BA,

LOC128102

LEH 221011 _s_at 5 136 133 14 -1.79 182 07 A ?8 = 181 189

2 1o EENEEY o B

‘ é
Gene ?
CDH13 204726 _at 127 178 m 189 158 m 129 151 123 mm 152 1862 m -1.14 145 1357 m

Subject 134 48 231 150 320 230 109 348 459 614 232 538 20T 451 351 3TH 163 227 |-‘:

LOC128102  216819_at -1.07 m -1.53 1.04 m -3 mmm 142 143 m -1A7 m 17 119 mm’

S f
[ #F BxportTo o8V |

h |

Figure 4.4 Gene Name search 6 genes, Reporter Type: Reporter ID. Genes display in rows
and subjects appear in columns.
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Genomic data does not display in tandem with subject annotation and imaging
data; it only displays when you select the Genomic result type on the Results
Type tab. Genomic data is however, filtered by subject annotation and imaging
query criteria configured on the Criteria tab.

Click the Export Options CSV link to download the CSV file whose data displays
on the Search Results tab. When you do so, the CSV file opens automatically in
MS Excel or similar applications for working with spreadsheets, showing the
columns and sorting as you defined them in calntegrator2 on the appropriate
tabs.

You can save genes identified in the search results as a gene list. For more
information see Creating a Gene List.

subject Annotation and Imaging Data

Exporting Data

Creating a Gene List
From any page in calntegrator2 that shows such a group, you can save a list of genes
SO you can use it for searches or analyses. To create a gene list, follow these steps:

1.

Click the Create New Gene List link in the left sidebar. This opens the Manage
Gene List page (Figure 4.5):

Manage Gene List

Click Create Gene List to create a new Gene List.

Create a New Gene List

* Gene List Name:

Gerne List Description:

Gene Symbols @ ERCOEAE)
caBi0
Upload File:
fesv fle format)
Create Gene List

Figure 4.5 Manage Gene List page

Enter a name for the gene list.
Enter a description (optional).

For Gene Symbol, enter one or more gene symbols in the text box or click the
icons to locate genes in the following databases. If you enter more than one
gene in the text box, separate the entries by commas.

calntegrator2 provides three methods whereby you can obtain gene names for
creating a gene list:

caBIO - This link searches caBIO, then pulls identified genes into
calntegrator2 for analysis.
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Click the caBIO icon ( @I

calid )
Enter Search Terms. Note that calntegrator2 can perform a search on a
partial HUGO symbol. For example, as search using nicotin would find
matches with “nicotinic” and “nicotinamide”.

Select if you want to search in Gene Keywords, Gene Symbols or
Pathways (from the drop-down list).

— Selecting Gene Keywords searches only the Full Name field in caBIO.

— Selecting Gene Symbols searches only the Unigene and HUGO gene
symbols in caBIO.

— Selecting Pathways searches only the pathway names in caBIO. Note
that searching in Pathways is a two step process. First, the initial
Pathway search produces search results which are pathways. Second,
from the pathway search results screen, you must select pathways of
interest, then click Search Pathways for Genes to obtain a list of genes
related to the selected pathways.

Select the Any or All choice to determine how your search terms will be
matched. Any finds any match for any search term you entered. All finds
only results that match all of the search terms.

Choose the Taxon from the drop-down list and click Search. The search
results display in the same dialog box (Figure 4.6).

— -~
@ caBio Gene Search &
caBio
Search Terms: |heart in| Gene Keywords
Match Terms: @Any O an
Choose Taxorr: | human b
Show only genes that are part of this study
G genels) found.
Symhbol HUGD Symbol  Taxon  Full Mame
COH13 COH13 human (Cadherin 13, H-cadherin (heart)
FABF 3 FABP3 human Fatly acid hinding protein 3, muscle and heart
{mammany-derived growth inhibitar)

CoRARIDA L B HANDI : -ﬂ.W“-MEPWTiL o WWQSW gt e

Figure 4.6 Example caBIO gene search criteria and results

f.

In the search results, use the check boxes to identify the genes whose
symbols you want to include in the gene list.

Click Use Genes at the bottom of the page. This pulls the checked genes
into the Gene Symbols field on the Gene List page.

e Gene List - This link locates genes lists saved in calntegrator2.

a. Click the Gene List icon ([=]) to open a small dialog that lists prior-saved
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b. In the drop-down menu, select a gene list. In the list that appears, use the
check boxes to identify the genes whose symbols you want to use in the plot
analysis.

c. Click Use Genes at the bottom of the dialog. This pulls the checked genes
into the Gene Symbols field on the Gene List page.

CGAP — Use this directory to identify genes. Before clicking this link you must
enter gene symbols in the text box. This link does not pull anything into
calntegrator2 but does provide information about the gene(s) whose names you
enter.

If you so choose, you can upload a gene list. For the Upload File field, click the
Browse button to navigate to a .csv file made up of gene symboils.
calntegrator2 converts the comma-separated content to a gene list.

Click Create Gene List at the bottom of the page. calntegrator2 now opens the
Edit Gene List page which shows the name and symbols of the newest gene list
(Figure 4.7).

Edit Gene List

Click Rename or Delete to perform editing on this gene list. -
Gene ListName:  |togtibh3 ’
Gene Symbols: |Fal| 5 p TCGASMES A ';"
_1_GenameideSHP
_f_FO7_190650.CH5. ;
chchp ’
TCGA-02-0064 hat ’
& rename $ Delete X
4

Figure 4.7 The Edit Gene List for reviewing, editing the name or deleting a gene list.

See also Editing a Gene List.

Editing a Gene List
To view a gene list in calntegrator2, under Study Data in the left sidebar, click Saved
Lists > My Gene Lists. The system displays gene lists that have been saved for the
open study. You can initiate the following functions on this page:

Click on any of the gene list names or the gene list icon ([=|to rerun the query
from which the gene list was first created. In the query results, you can click on
the gene icon (43)) to open the Cancer Genome Anatomy Project (CGAP)
showing metadata for the gene.

Click the editicon ( I) to open an Edit Gene List dialog box. On this page you
can review lthe list of-genes symbols included in the list.
To rename the list in the GeneList Name text box, click the Rename button.

To delete the study by clicking the Delete button.
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See also Creating a Gene List.

Expanding Imaging Data Results
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In reviewing imaging search results, it is important to understand the hierarchy of
submissions in NBIA. For more information, see Relationship of Patient to Study to
Series to Images on page 60.

If you run the search before configuring column and sort display parameters, only the
Subiject Identifiers for the patients/images that meet the criteria and a column
containing one check box per row display by default (Figure 4.8).

Search Demo Study based on Rembrancdlt with NCRI data. -
Criteria Results Type Sorting m Save as... }
Query Results for: Unsaved Query !

5 tems found, displaying all tems. 1 r
Select Subject Identifier
FPH113 :
FPH309 :
ASP308 {
FPHI1E ’
ASP308
FPH309
5 ftems found, displaying sl items. 1
P Export options: &5V '
[ ExportTo c5V | | Farward Ta NBIA | Retrieve Dicom mage}
AN
\

Figure 4.8 With imaging criteria only and no column definition, only Subject IDs display

If your annotation choice on the Columns page identifies annotations such as tumor
size or tumor location, the search results display image series subsets that have those
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annotations. The check boxes work in conjunction with buttons at the bottom of the
results page (Figure 4.9).

Search Demo Study based on Rembrandt with NCRI data.

Criteria Results Type Sorting Query Results Save as...

ey

lQuew Results for: Unsaved Query Results per Page: | 20 v | A,
ttems found, displaying al tems. r
gflic:ne Subject ldentifier Image Series ldentifier Tumor Loca‘tio%
ASP308 216124 113543 6003121591217 13542 19501 165461 2788 View in MNBIL Frantal r
ASP30E 2.16.124.113543.6003 231 7566655 .40219.20257 301 2655789 Wiew in MBI Frarital .
FPH309 216124 1135436003 549556532 64081 1 7387 2755902861 View in MEIA Frontal ’
FPH309 216124113543 6003 2205896078 6564 169751 740991 361 View in MBIL Frontal )
FPH113 216124 113543 6003 2255697655 .34510.18599 . 20666031 50 Wiew in MBI Frontal r
FPH118 216124 113543 6003 2241039616 45708 20383 2016653450 “igw In MELS Frontal .
items found, displaying al tems. ’
Fxport optians: CEY ;

Figure 4.9 By expanding display parameters, you can view complete details for image search
results

You can add more details for images by configuring image annotations on the Results
Type tab. Annotations listed there are the column headers in the image series CSV
file(s) that were uploaded to the study. Examples of image details include the following:

e All image details (name, size, etc.)
e The series that the image belongs to
¢ Image feature attributes

e The subject ID. Click the subject ID under Annotations on the Results Type tab
to display this.

You can set display parameters for the results on the Columns and Sorting tabs. For
more information, see Results Type Tab on page 45.

See also calntegrator2 and NBIA, Retrieving Dicom Images and Example of Retrieving
Images:

calntegrator2 and NBIA
Images can be accessed in NBIA if you see buttons on the Search Results page. See

the Imaging Note in Results Type Tab on page 45. You can click links on the Search
Results tab to view or download image data.

e View in NBIA - This link corresponds to each Image Series listed in the results
table. If you click the link, NBIA opens to the login page. After you log in, NBIA
brings up the first image in the corresponding image series (Figure 4.10). You
must log into NBIA to see the data. On the NBIA page that opens, you can opt
to view the entire series containing this image, or you can display the image as
a large JPEG-formatted image. You can also add the image to the NBIA basket.
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For more information, see the NBIA online help or user’s guide accessible from
NBIA.

National Cancer Institute

National Biomedical
Imaging Archive

SHET
ts
azket )
Hueries
ries |
distory
mages
swword
_ |@FADD TO BASKET |
Sy
- Open Full Size JPEG
'S GUIDE

Figure 4.10 An example of displaying the first image in image series

e Forward to NBIA — This button is linked to results you have selected by row.
Click the button to open NBIA, where the image series you select are loaded in
the NBIA image basket. In the event that the calntegrator2 study was NOT
configured with image annotation for an image series, calntegrator2 sends
NBIA a list of Study Instance UIDs, for which NBIA will add all corresponding
image series to the basket. In the event that the calntegrator2 study was
configured with annotations for an image series, the system sends NBIA a list of
Image Series IDs, for which NBIA adds all corresponding image series to the
basket.

See also Retrieving Dicom Images and Relationship of Patient to Study to Series to
Images

Retrieving Dicom Images
On the Imaging data Search Results page, you can click the Retrieve DICOM Images
button which is linked to results you have selected by row. calntegrator2 retrieves the
corresponding image(s) from NBIA through the grid. NBIA organizes the downoad file
by patientID, StudylnstanceUID, and ImageSeriesUID, and compresses it into a zip file.
When calntegrator2 notifies you that the file is retrieved, the DICOM Retrieval page
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indicates whether the retrieved files are Study Instance UIDs or Image Series UIDs
(Figure 4.11). For more information, see the note below.

CaINTEGRATOR2

wersion: 1.0, revision: 1914

DICOM Retrieval

Job Description:

216124113543 6003.2255697655.34510.18599. 2966603140

Current Status:

Job Finished
Download DICOM Files

Figure 4.11 DICOM Retrieval result

Click the Download DICOM link to download and save the file. calntegrator2 unzips
the file and displays the list of images in the file. To open the DICOM images, you must
have a DICOM image viewer application installed on your computer. For more
information, see http://dicom.online.fr/fr/download.htm.

In the search results, not all of the patients in the data subset may be mapped to image
series IDs. If you select a mixture of patients that have image annotations as indicated
by an image series ID and patients that do not have image annotations (no image
series ID), when you click the Retrieve DICOM Images button, NBIA retrieves the
images for the entire NBIA study instance UID that includes the image seriesIDs you
checked.

If on the Search Results tab you select only patients that have image annotations as
indicated by an image series ID, when you click the Retrieve DICOM Images button,
NBIA retrieves images for the NBIA image series that were matched in the search. If
the results are a mixture, but you select one specific row with a valid image annotation,
calntegrator2 aggregates to the images series. If results are a mixture and you select
multiple rows, calntegrator2 aggregates to the NBIA study in which multiple image
series you have selected in the search results are found.

If your query does not have image annotations and all check boxes are selected,
results will go up to image series UID and gives all image series in it. Search results
may ultimately depend on how the study was created. For example, if no image series
display in query results, it means they were not mapped. in the study. In that case, the
results “move” up to Study Instance UIDs. See Example of Retrieving Images:

To best understand this, it is important to review the hierarchy of submissions in NBIA.
For more information, see Relationship of Patient to Study to Series to Images on page
60.

See also calntegrator2 and NBIA
Example of Retrieving Images:

You are searching a study that has image data and image annotation(s) for at least one
image series.
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1. Open a study that has imaging data associated with it that points to the
production NBIA server.

2. Make a query that will have image series or patients who are associated to
Image Studies and select a few of those patients in the check box.

3. Click the Retrieve Dicom Images button.
Note that it aggregates to the image study.

4. Now go back to Results Type tab, select all image annotations and run the
query again.

5. Select an image series type column and click the Retrieve Dicom Images
button.

calntegrator2 now aggregates to the Image Series that were selected and not
the Image Study.

6. Select a row that doesn't have image series data, and a row that does, and
push the button.

This should aggregate to the study for the rows selected.

7. Click Forward to NBIA. You should see the same types of aggregation for
these tests.

When the image Study is in the checked boxes (regardless of image series being there
or not), the system aggregates up to the Image Study level.

subject Annotation and Imaging Data
Genomic Data

Exporting Data

Relationship of Patient to Study to Series to Images

This flowchart illustrates the relationship of patient to study to series and lastly to
images.

subject annotation trial > Patient (Subject) > Study > Series >
Images

For example, the Study Instance UID is the set of images resulting from one patient
office visit. When you upload a spreadsheet of an image series, the hierarchy of images
in an image series might look like this:

Study Instance UID (one office visit):
Brain (image series)
e Brain image 1
e Brainimage 2
e Brainimage 3

Leg (image series)
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e Legimage 1
e Legimage 2
e Legimage 3

You can add details for images by configuring image annotations on the Results Type
tab. Annotations listed there are the column headers in the image series CSV file(s)
that were uploaded to the study. Examples of image details include the following:

o All image details (name, size, etc.)
e The series that the image belongs to
e Image feature attributes

e The subject ID. Click the subject ID under Annotations on the Results Type tab
to display this.

See also Expanding Imaging Data Results.

Exporting Data
You can choose to download tabular search results as a CSV file. Click the Export .csv
link at the bottom of the page. You may need to scroll the page to see it. The file
contains the annotations, columns and data sort configurations you specified in the
search query.

Note: You will not see the Export option when genomic data displays as query results.
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CHAPTER

ANALYZING STUDIES

This chaptersection describes how to use calntegrator2 tools to analyze data in subject
annotation or genomic studies that have been deployed in calntegrator2.

Topics in this chaptersection include the following:
e Data Analysis Overview on this page
e Creating Kaplan-Meier Plots on page 62
e Creating Gene Expression Plots on page 71

e Analyzing Data with GenePattern on page 85

Data Analysis Overview

Once a study has been deployed, you can analyze the data using calntegrator2
analysis tools.

You can verify that the study is in “Deployed” status by selecting the study name in the
My Studies dropdown selector. After selecting the study name, click Home in the left
sidebar of the calntegrator2 Menu. A study summary should appear, including a status
field. If the status is not deployed, or if the study summary does not appear, then the
study is not deployed and available for analysis.

If the study is ready for analysis, you will see an Analysis Tools menu in the left
sidebar with the following options:

¢ K-M Plot: This tool analyzes subject annotation data, generating a Kaplan-
Meier (K-M) plot based on survival data sets. See Creating Kaplan-Meier Plots
on page 62.

e Gene Expression Plot: This tool analyzes annotation, subject annotation or
genomic data based on gene expression values. See Creating Gene
Expression Plots on page 71.
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e GenePattern: This feature provides an express link to GenePattern where you
can perform analyses on selected calntegrator2 studies, or it enables you to
perform several GenePattern analyses on the grid. See Analyzing Data with
GenePattern on page 85 .

After defining or running the analysis on selected data sets, analysis results display on
the same page, allowing you to review the analysis method parameters you defined.

Creating Kaplan-Meier Plots

This topic opens from any of the three K-M plot tabs. For specific details about working
with these tabs, see the following topics:

K-M Plot for Annotations
K-M Plot for Gene Expression
K-M Plot for Queries

The Kaplan-Maier method analyzes comparative groups of patients or samples. In
calntegrator2, the K-M method compares survival statistics among comparative
groups. You can configure the survival data in the application. For example, you might
identify a group of patients with smoking history and compare survival rates with a
group of non-smoking patients, or compare the survival data for two groups of patients
with a specific disease type and based on Karnofsky scores . You could compare
groups of patients with varying gene expression levels. You can also identify data sets
using the query feature in the application, saving the queries, then configuring the K-M
to compare groups identified by the queries.

The key is to first identify subsets of patients or samples that meet criteria you want to
establish, thus filtering the data you want to compare. Next, generate a K-M plot based
on their survival probability as a function of time. Survival differences are analyzed by
the log-rank test.

calntegrator2 calculates the log-rank p-Value for the data, indicating the significance of
the difference in survival between any two groups of samples. The log rank p-value is
calculated using Mantel-Haenszel method. The p-values are recalculated every time a
new plot is generated.

Note: To perform a K-M plot analysis, survival data must have been identified for the study
you want to analyze. For more information, see Defining Survival Values on page 26.

K-M Plot for Annotations
The groups identified for this K-M plot generation are based on annotations.

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator2 page.

2. Under Analysis Tools on the left sidebar, select K-M Plot.
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3. Select the For Annotation tab at the top of the page (Figure 5.1).

Kaplan-Meier Survival Plots @

For Annotation For Gene Expression For Queries and Saved Lists

Annotation Based Kaplan-Meier Survival Plots

Annotation Group Annotation Values
) Patient Groups: Select Annctation Group ~ Select Annatation ~
Survival Value

12.) Select Survival Measure: dzath i Iast contact date ~

Figure 5.1 Fields for defining annotation data for a K-M plot

4. The groups to be compared in the K-M plot originate from one patient group.
Varying data sets are based upon multiple values corresponding to the selected
annotation. Define Patient Groups using these options:

° Annotation Type — Select the annotation type that identifies the patient
group. Selections are based on the data in the chosen study.

° Annotation — Select an annotation. Fields are based on the annotation type
you select. For example, if you choose Subject, then you could select
Gender or Radiation Type or any field that would distinguish the patients
into groups based upon their values.

° Values — Using conventional selection techniques, select two or more
values which will be the basis for the K-M plot. Permissible (available)
values or “No Values” correspond to the selected annotation.

5. Survival value is the length of time the patient lived. calntegrator 2 displays
valid survival values entered for this study. Select the survival measure which is
the unit of measurement for the survival value to be used for the plot.

6. Click the Create Plot button.
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calntegrator2 generates the plot which then displays below the plot criteria (Figure 5.2).

Kaplan-Meier Plot

o 10 20 30 40 50 B0 70 B0 90 100 110 120 130 140 150 160 170 180 180 200 210
Months in Study

W Never smoked (53) W Currently smoking (35) M Smoked in the past (289)

Log-rank P-value for significance of difference in survival hetween groups
Mever smokedvs.Srmoked in the past=0.53

Mever smokedvs. Currently srmoking =012
Currently smokingys. Smmoked in the past=0.19

Figure 5.2 A K-M plot generated for groups based on annotations

The number of subjects for each group appears embedded in the legend of the
graph below the plot.

calntegrator2 generates a P-value for the selected groups; it displays at the
bottom of the page. A low P-value generally has more significance than a high
P-value.

Note: For information regarding the P-value calculation, see Creating Kaplan-
Meier Plots on page 62.

Creating Kaplan-Meier Plots

K-M Plot for Gene Expression
K-M Plot for Queries

K-M Plot for Gene Expression

calntegrator2 allows you to compare expression levels for one given gene at a time.
The relative expression level is referred to as “fold change” and the numeric value for a
given sample and reporter combination is the ratio of the expression value for that
particular reporter for the given sample to a reference value calculated for that reporter
across all control samples. The reference value is calculated by taking the mean of the
log, of the expression values for all control samples for the reporter in question. The
log, mean value (n) is then converted back to a comparable expression signal by
returning 2 to the exponent n.
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To create a K-M plot illustrating gene expression values, follow these steps:

1.

Select the study whose data you want to analyze in the upper right portion of
the calntegrator page. You must select a study with gene expression data.
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2. Under Analysis Tools on the left sidebar, select K-M Plot.
3. Select the For Gene Expression tab (Figure 5.3).

Kaplan-Meier Survival Plots '
For Annotation For Gene Expression For Queries *._\_

Gene Expression Based Kaplan-Meier Survival Plots

1.0 Gene Symbol: | | c@lﬂ m@

2.1 Owerexpressed == faldd
3. Underexpressed == fold

47 Select Survival Value: | la=t contact v |

5. Select Contral Sample Set: | Contral Set 1 o~ |

l Feset H Create Plat ]

Figure 5.3 Fields for defining gene expression data for a K-M plot

4. For Gene Symbol, enter one or more gene symbols in the text box or click the
icons to locate genes in the following databases. If you enter more than one
gene in the text box, separate the entries by commas.

calntegrator2 provides three methods whereby you can obtain gene names for
calculating a KM plot:

e caBIO - This link searches caBIO, then pulls identified genes into
calntegrator2 for analysis.

a. Click the caBIO icon ( @2 ).

ool
b. Enter Search Terms. Note that calntegrator2 can perform a search on a
partial HUGO symbol. For example, as search using nicotin would find
matches with “nicotinic” and “nicotinamide”.

c. Select if you want to search in Gene Keywords, Gene Symbols or
Pathways (from the drop-down list).

— Selecting Gene Keywords searches only the Full Name field in caBIO.

— Selecting Gene Symbols searches only the Unigene and HUGO gene
symbols in caBIO.

— Selecting Pathways searches only the pathway names in caBIO. Note
that searching in Pathways is a two step process. First, the initial
Pathway search produces search results which are pathways. Second,
from the pathway search results screen, you must select pathways of
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interest, then click Search Pathways for Genes to obtain a list of genes
related to the selected pathways.

d. Select the Any or All choice to determine how your search terms will be
matched. Any finds any match for any search term you entered. All finds
only results that match all of the search terms.

e. Choose the Taxon from the drop-down list and click Search. The search
results display in the same dialog box (Figure 5.4).

.y

@1 caBio Gene Search 3]
caBi0
Search Terms: |heart in| Gene Keywords w
Match Terms: @Any O an
Choose Taxon: | human v
Show only genes that are part of this study
G genefs) found.
Syrmhol HUGD Symhbal  Taxon  Full Mame
CDOH13 COH13 human (Cadherin 13, H-cadherin (heart)
FABP3 FABP3 human  Fatly acid hinding protein 3, muscle and heart

imammary-derived growth inhibitar)

DL, HANDL__‘_ _‘q_w-hmgpw‘rg‘lp g WWQS‘P"Q EEEIV SN .

Figure 5.4 Example caBIO gene search criteria and results

f. In the search results, use the check boxes to identify the genes whose
symbols you want to use in the plot calculation.

g. Click Use Genes at the bottom of the page. This pulls the checked genes
into the For Gene Expression tab in a comma-separated list (Figure 5.5).

For Annotation For Queries and Saved Lists

For Gene Expression

Gene Expression Based Kaplan-Meier Survival Plots

1. Gene Symbol CDH13 FABP3 HANDT HA @ [ERCXEEE)
coB

Figure 5.5 Genes pulled in from caBIO display on the selected tab

Gene List - This link locates gene lists saved in calntegrator2.

a. Click the Gene List icon (=] ) to open a small dialog that lists prior-saved
gene lists in calntegrator2. See Creating a Gene List on page 53.

b. In the drop-down menu, select a gene list. In the list that appears, use the
check boxes to identify the genes whose symbols you want to use in the plot
analysis.

c. Click Use Genes at the bottom of the dialog. This pulls the checked genes
into the For Gene Expression tab.

CGAP — Use this directory to identify genes. Before clicking this link you must
enter gene symbols in the text box. This link does not pull anything into
calntegrator2 but does provide information about the gene(s) whose names you
enter.
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5. Over-expressed/Under-expressed — Define the over- and under-expression
criteria, expressed in terms of fold-change. Fold change is the ratio of the
measured gene expression value for an experimental sample to the expression
value for the control sample.

6. Survival value — The length of time the patient lived. For Survival Value, select
the survival measure which is the unit of measurement for the survival value to
be used for the plot.

7. Control Sample Sets — One or more are created by the study manager when a
study is deployed. Select the Control Sample Set you would like to use to
calculate fold-change.

8. Click the Create Plot button. calntegrator2 generates the plot which then
displays below the plot criteria (Figure 5.6).

See KM Plot from Gene Expression Data Display.
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KM Plot from Gene Expression Data Display

After you have defined the criteria as described in K-M Plot for Gene Expression,
calntegrator2 generates the plot which then displays below the plot criteria.

Kaplan-Meier Plot
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HAMD1 > = 2.0-fold Overexpressed (111) M HAMD1 >= 2.0-fold Underexpressed {19)

W CDH13 »= 2.0-fold Overexpressed (110) M CDH13 > = 2.0-fold Underexpressed (95) M CDH13 intermediate (233)

FABP3 intermecdiate (323)
HAMD L intermediate (208)

HAMDZ > = 2.0-fold Owverexpressed (27) B HAMD2 >= 2.0-fold Underexpressed (91) B HANDZ intermediate (320)
W LBH == 2.0-fold Overexpressed (65) LEH == 2.0-fold Underexpressed (24) M LBH intermediate (349)

LOC128102 == 2.0-fold Overexpressed (198) M LOC128102 »>= 2.0-fold Underexpressed (23)

LOC128102 intermediate (217)

Log-rank P-value for significance of difference in survival between groups
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Figure 5.6 K-M plot generated from gene expression data.

CDH13 intermediate vs. FABP3 intermediate = 0.99
CDH13 intermediate vs. LBH intermediate = 1.00
CDH13 intermediate ws. LBH == 2.0-fold Overexpressed = 069
CDH13 intermediate ws. HAMD1 == 2.0-fold Overexpressed = 0.09
CDH13 intermediate vs. HANDZ2 intermediate = 0o
CDH13 intermediate ws. FABP3 == 2.0-fold Underexpressed = 0.37
CDH13 intermediate vs. HAND1 intermediate = 0.43

Llonn, gacsend =,

e The gene symbol for each group represented in the data appears with its color
correlation to the plot embedded in the legend of the graph below the plot.
Three lines on the plot represent each gene symbol entered for the plot. Each
line of the three represent a subgroup of people carrying the gene--one line for
overexpressed values, one line for under expressed values and one line for
intermediate values which represents gene values that are not up-regulated nor

down-regulated.
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e In queries that include a fold change criterion and that are configured to return
genomic data, raw expression values are replaced with calculated fold change
values.

o A P-value is also generated for the selected groups; it displays at the bottom of
the page. A low P-value generally has more significance than a high P-value.

Note: For information regarding the P-value calculation, see Creating Kaplan-
Meier Plots on page 62.

Creating Kaplan-Meier Plots
K-M Plot for Annotations
K-M Plot for Queries

K-M Plot for Queries

You can identify data sets using the query feature in the application. You can
manipulate the queries to find the groups you want to compare, save the queries, then
configure the K-M to compare the query groups. This is one method of limiting the data
considered in the K-M plot calculation.

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator page. You must select a study for which the queries you will
identify for the K-M plot have been saved.

2. Under Analysis Tools on the left sidebar, select K-M Plot.
3. Select the For Queries tab (Figure 5.7).

Kaplan-Meier Survival Plots @ (draly

For Annotation For Gene Expression Fnrauenes

Query Based Kaplan-Meier Survival Plots
1.) Select Queries;
All Available Queries Selected Dueries
gender female
equal to or > 60 A =
equalto or > T0
Hever smoke
equalto or > 30
2) |:| Exclusive Subjects in Queries (Subjects in upper gueries are removed from subsequent queries)
3 |:| Acdd additional group containing all other subjzcts not found in selected gueries
4. Select Survival Value: Survival from enrollment -
Create Flot

Figure 5.7 Fields for defining K-M plot parameters based on saved queries in calntegrator2

4. Queries — Select Queries whose data you want to analyze from the All
Available Queries panel and move them to the Selected Queries panel using
the Add >> button.

Note: Genomic queries do not appear in the lists; they cannot be selected for
this type of K-M plot.
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5.

6.

Exclusive Subject in Queries — Check the box if you want to exclude any
subjects that appear in both (or all) queries selected for the plot, thus
eliminating overlap.

Add Additional Group...all other subjects — Check the box to create an
additional group of all other subjects that are not in selected query groups.

Survival value — The length of time the patient lived. Select the survival
measure which is the unit of measurement for the survival value to be used for
the plot.

Click the Create Plot button. calntegrator2 generates the plot which then
displays below the plot criteria (Figure 5.8).

See K-M Plot for Queries Display on page 70.

K-M Plot for Queries Display
After you have defined the criteria as described in K-M Plot for Queries, calntegrator2
generates the plot which then displays below the plot criteria.

Kaplan-Meier Plot

0 10 20 30 40 50 60 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210
Months in Study

W Al Others (244) Gender = Female (233)

Log-rank P-value for significance of difference in survival between groups
Gender = Femalevs.All Others=7.97E-3

Figure 5.8 K-M Plot comparing statistics between subjects in two queries

The number of subjects for each group appears embedded in the legend of the
graph below the plot.

A P-value is also generated for the selected groups; it displays at the bottom of
the page. A low P-value generally has more significance than a high P-value.

Note: For information regarding the P-value calculation, see Creating Kaplan-
Meier Plots on page 62.

Creating Kaplan-Meier Plots
K-M Plot for Annotations



Chapter 5 Analyzing Studies
K-M Plot for Gene Expression

Creating Gene Expression Plots

Gene expression plots compare signal values from reporters or genes. This statistical
tool allows you to compare values for multiple genes at a time, but it does not require
only two sets of data to be compared. It also allows you to compare expression levels
for selected genes against expression levels for a set of control samples designated at
the time of study definition.

calntegrator2 provides three ways to generate meaningful gene expression plots,
indicated by tabs on the page. The tabs are independent of each other and allow you to
select the genes, reporters and sample groups to be analyzed on the plot.

e Gene Expression Value Plot for Annotation — You can locate genes in the caBIO
directories or calntegrator2 Gene Lists. You can learn more about the genes in
the CGAP directory. You can define criteria for the plot using subject annotation
and image annotations.

e Gene Expression Value Plot for Genomic Queries — You can select data based
on saved genomic queries.

e Gene Expression Value Plot for Annotation and Saved List Queries — You can
select data based on saved subject annotation queries. You can locate genes in
the caBIlO directories or calntegrator2 Gene Lists.

See also Understanding a Gene Expression Plot on page 81.
Gene Expression Value Plot for Annotation
To generate a gene expression plot, follow these steps:

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator2 page. (You must select a study which has genomic data.)

2. Under Analysis Tools on the left sidebar, select Gene Expression Plot. This
opens a page with three tabs
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3. Select the For Annotation tab (Figure 5.9).

Gene Expression Value Plots

For Annotation For Genomic Queries For Clinical Queries

Annotation Based Gene Expression Plots

1. Gene Symbal(s] (comma separated istl | DLECY PLUMG KLF2 My CL @Ij m
cabio

2.) Select Reporter Type: @ Reporter ld O Gene

Annotation Type Annotation Value:
3.) Sample Groups: Select Annctation Type - Select Annotation w
4) D Add additional group containing all other subjects not found in selected gueries.
3) D Add additional group containing all contral samples for this study. | Control Set 1 w

g

Figure 5.9 Gene expression value tab for configuring gene expression annotation value plot

4. Gene Symbol — Enter one or more gene symbols in the text box or click the
icons to locate genes in the following databases. If you enter more than one
gene in the text box, separate the entries by commas.

calntegrator2 provides three methods whereby you can obtain gene names for
calculating a gene expression plot:

e caBIO - This link searches caBIO, then pulls identified genes into
calntegrator2 for analysis.

a. Click the caBIO icon ( @2 ).

ool
b. Enter Search Terms. Note that calntegrator2 can perform a search on a
partial HUGO symbol. For example, as search using nicotin would find
matches with “nicotinic” and “nicotinamide”.

c. Select if you want to search in Gene Keywords, Gene Symbols or
Pathways (from the drop-down list).

— Selecting Gene Keywords searches only the Full Name field in caBIO.

— Selecting Gene Symbols searches only the Unigene and HUGO gene
symbols in caBIO.

— Selecting Pathways searches only the pathway names in caBIO. Note
that searching in Pathways is a two step process. First, the initial
Pathway search produces search results which are pathways. Second,
from the pathway search results screen, you must select pathways of
interest, then click Search Pathways for Genes to obtain a list of genes
related to the selected pathways.

d. Select the Any or All choice to determine how your search terms will be
matched. Any finds any match for any search term you entered. All finds
only results that match all of the search terms.
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e. Choose the Taxon from the drop-down list and click Search. The search
results display in the same dialog box (Figure 5.4).

A
@ caBio Gene Search &
cabid
Search Terms: |heart in| Gene Keywards
Match Terms: @Any Oan
Choose Taxorr: | human e
Show only genes that are part of this study
G genels) found.
Syrmhbaol HUGO Symhbal  Taxon  Full Mame
COH13 COH13 human (Cadherin 13, H-cadherin (heart)
FABF 3 FABP3 human Fatly acid hinding protein 3, muscle and heart
{mammany-derived growth inhibitar)

CoRARIDA L B HANDI : -ﬂ.W“-MEPWTiL o WWQSW gt e

Figure 5.10 Example caBIO gene search results

f. In the search results, use the check boxes to identify the genes whose
symbols you want to use in the gene expression plot calculation.

g. Click Use Genes at the bottom of the page. This pulls the checked genes
into the For Annotation tab (Figure 5.5).

For Annotation For Gene Expression For Queries and Saved Lists

Gene Expression Based Kaplan-Meier Survival Plots

1) Gene Symbol COH1 3 FABPS HANDT Ha, g [ERCOEEXP)]
Figure 5.11 Genes pulled in from caBIO display on the tab

e Gene List - This link locates gene lists saved in calntegrator2.

a. Click the Gene List icon (=] ) to open a small dialog that lists prior-saved
gene lists in calntegrator2. For more information, see Creating a Gene List
on page 53.

b. Inthe drop-down menu, select a gene list. In the list that appears, use the
check boxes to identify the genes whose symbols you want to use in the plot
analysis.

c. Click Use Genes at the bottom of the dialog. This pulls the checked genes
into the For Annotation tab.

e CGAP - Use this directory to identify genes. Before clicking this link you must
enter gene symbols in the text box. This link does not pull anything into
calntegrator2 but does provide information about the gene(s) whose names you
enter.

5. Reporter Type — Select the radio button that describes the reporter type:
° Reporter ID — Summarizes expression levels for all reporters you specify.
° Gene Name — Summarizes expression levels at the gene level.

6. Sample Groups — Choose among the following options:
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° Annotation Type — Select the annotation type. Selections are based on the
data in the chosen study

° Annotation — Select an annotation. Fields are based on the annotation type
you select. For example, if you choose Subject, then you could select
Gender or Radiation Type or any field that would distinguish the patients into
groups based upon study values.

° Values — Using conventional selection techniques, select one or more
values which will be the basis for the plot. Permissible (available) values or
“No Values” correspond to the selected annotation.

7. Add Additional Group... — Define as follows:

— ...all other subjects — Check the box to create an additional group of all
other subjects that are not in selected query groups.

— ...control group — Check the box to display an additional group of
control samples for this study. The control set should be composed of
only samples which are mapped to subjects. See Uploading Control
Samples on page 32.

8. Click the Create Plot button. calntegrator2 generates the plot which then
displays below the plot criteria in bar graph format (Figure 5.6).

See Gene Expression Plot for Annotation Display.
Gene Expression Plot for Annotation Display

After you have defined the criteria as described in Gene Expression Value Plot for
Annotation, calntegrator2 generates the plot which then displays below the plot criteria.
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Legends below the plot indicate the plot input. By default, the plot shows the mean of
the data. Figure 5.12 displays a plot with gene expression median calculation

summaries.

Plot Type: Mean |
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500
475
450
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400
375
350
325
300
275
250
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200

Median Expression Intensity

og2 Intensity | Box and YWhisker Log2 Intensity

Al L U oo 04
Groups

Legend: Reporters
[ EGFR

Legend: Groups

65-69=2
15-19=1
30-34=4
55-50=8
45-49=8
25-20=1
60-64=5
40-44=28
35-30=9
70-74=0
0-4=1
All = 64
50-54=12
20-24=5

Figure 5.12 Gene expression plot based on selected annotations

e You can recalculate the data display by clicking the Plot Type above the graph.
See Understanding a Gene Expression Plot on page 81.

e You can modify the plot parameters and click the Reset button to recalculate

the plot.

Creating Gene Expression Plots

Gene Expression Value Plot for Genomic Queries

Gene Expression Value Plot for Annotation and Saved List Queries

Understanding a Gene Expression Plot
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Gene Expression Value Plot for Genomic Queries

Data

to be analyzed on this tab must have been saved as a genomic query. For more

information, see Saving a Query on page 47.

To generate a gene expression plot using a genomic query, follow these steps:

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator page. (You must select a study which has genomic data.)
2. Under Analysis Tools on the left sidebar, select Gene Expression Plot.
3. Select the For Genomic Queries tab (Figure 5.13).
Gene Expression Value Plots f

For Annotation [ =8 For Clinical Queries

Genomic Query Based Gene Expression Plots

1.) Select a Genomic Guery: eqft overexpressed 1x

2.1 Select Reporter Type: @ Reporter Id O Gene

[ Reset ” Create Flot ]

Figure 5.13 Gene expression value tab for configuring gene expression genomic queries plot

4. Genomic Query — Click on the genomic query upon which the plot is to be

based.

5. Reporter Type — Select the radio button that describes the reporter type:
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° Reporter ID — Summarizes expression levels for all reporters you specify.

° Gene Name — Summarizes expression levels at the gene level..
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6. Click the Create Plot button. calntegrator2 generates the plot which then
displays below the plot criteria. Legends below the plot indicate the plot input
(Figure 5.14).

2) SelectReporter Type: @) peparter 1d () Gene

Plot Type: Mean | Median | Log2 Intensity | Box and Whisker Log2 Intensity
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- Legend: Groups
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Figure 5.14 A gene expression plot (Mean) based on a genomic query.

7. You can recalculate the data display by clicking the Plot Type above the graph.
See Understanding a Gene Expression Plot on page 81.

8. You can modify the plot parameters and click the Reset button to recalculate
the plot.

Creating Gene Expression Plots
Gene Expression Value Plot for Annotation
Gene Expression Value Plot for Annotation and Saved List Queries

Understanding a Gene Expression Plot

Gene Expression Value Plot for Annotation and Saved List Queries
Data to be analyzed on this tab must have been saved as a subject annotation query,
but it must have genomic data identified in the query. For more information, see Adding/
Editing Genomic Data on page 27. For the genomic data, you must identify genes
whose expression values are used to calculate the plot.

To generate a gene expression plot using an annotation query, follow these steps:

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator page. You must select a study saved as a subject annotation
study, but which has genomic data.
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2. Under Analysis Tools on the left sidebar, select Gene Expression Plot.

3. new screen shot Select the For Annotation Queries and Saved Lists tab
(Figure 5.15).

Gene Expression Value Plots

For Annotation For Genomic Queries m

Clinical Query Based Gene Expression Plots @
1.) Gene Symbal(s) (comma separated anfr| @ = m
list): cabio
2.) Select Reporter Type @ peporter 1d O Gene
3. Select Queries:
All Available Queries SeleciadiQueriss

gender is M

Pathological T Stage = all

gender is F
4) D Exclusive Subjects in Queries (Subjects in upper gueries are removed from subseguent queries)
53 [ Add additional group contsining ll other subjects not found in selected ueries
) D Addd acdcitional group containing all control samples for this study. | Control Set 1 w

Create Plot

Figure 5.15 Gene expression value tab for configuring gene expression annotation queries
plot

4. Gene Symbol — Enter one or more gene symbols in the text box or click the
icons to locate genes in the following databases. If you enter more than one
gene in the text box, separate the entries by commas.

calntegrator2 provides three methods whereby you can obtain gene names for
calculating a gene expression plot:

e caBIlO - This link searches caBIO, then pulls identified genes into
calntegrator2 for analysis.

a. Click the caBIO icon ( 41 |).

cobid
b. Enter Search Terms. Note that calntegrator2 can perform a search on a
partial HUGO symbol. For example, as search using nicotin would find
matches with “nicotinic” and “nicotinamide”.

c. Select if you want to search in Gene Keywords, Gene Symbols or
Pathways (from the drop-down list).

— Selecting Gene Keywords searches only the Full Name field in caBIO.

— Selecting Gene Symbols searches only the Unigene and HUGO gene
symbols in caBIO.

— Selecting Pathways searches only the pathway names in caBIO. Note
that searching in Pathways is a two step process. First, the initial
Pathway search produces search results which are pathways. Second,
from the pathway search results screen, you must select pathways of
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interest, then click Search Pathways for Genes to obtain a list of genes
related to the selected pathways.

Select the Any or All choice to determine how your search terms will be
matched. Any finds any match for any search term you entered. All finds
only results that match all of the search terms.

Choose the Taxon from the drop-down list and click Search. The search
results display in the same dialog box (Figure 5.4).

@7 caBio Gene Search [
cabi0
Search Terms: |heart in| Gene Keywords
Match Terms: @Any Onan
Choose Taxor: | human v
Show only genes that are part of this study
6 gene(s) found.
Symbaol HUGOD Syrmbol  Taxon  Full Mame
CDH13 CDH13 human |Cadherin 13, H-cadherin theart)
FABP3 FABPZ human Fatty acid hinding protein 3, muscle and heart

(mammary-derived growth inhibitar

N N A e T T T e —

Figure 5.16 Example caBIO gene search results

f.

In the search results, use the check boxes to identify the genes whose
symbols you want to use in the plot calculation.

Click Use Genes at the bottom of the page. This pulls the checked genes
into the tab (Figure 5.5).

For Annotation For Gene Expression For Queries and Saved Lists

Gene Expression Based Kaplan-Meier Survival Plots

1. Gene Symbol: COH1 3 FABPS HANDT HA, @ = [
cal

Figure 5.17 Genes pulled in from caBIO display on the tab

Gene List - This link locates gene lists saved in calntegrator2.

a.

Click the Gene List icon ([=] ) to open a small dialog that lists prior-saved
gene lists in calntegrator2. For more information, see Creating a Gene List
on page 53.

In the drop-down menu, select a gene list. In the list that appears, use the
check boxes to identify the genes whose symbols you want to use in the
gene expression analysis.

Click Use Genes at the bottom of the dialog. This pulls the checked genes
into the tab.

CGAP — Use this directory to identify genes. Before clicking this link you must
enter gene symbols in the text box. This link does not pull anything into
calntegrator2 but does provide information about the gene(s) whose names you
enter.
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5. For Reporter Type, select the radio button that describes the reporter type:
° Reporter ID — Summarizes expression levels for all reporters you specify.
° Gene Name — Summarizes expression levels at the gene level.

6. For Saved Queries, choose among the available saved queries and lists. Build
your selections in the right panel by using the Add > and Remove < buttons.

7. Check the Exclusive Subjects... option to remove subjects in your queries and
lists selection from queries or lists you use subsequently for analysis, using
them exclusively for the current analysis.

8. For the Add Additional Group... options, define as follows:

— ...all other subjects — Check the box to create an additional group of all
other subjects that are not in selected query groups.

— ...control group — Check the box to display an additional group of
control samples for this study. The control set should be composed of
only samples which are mapped to subjects. See Uploading Control
Samples on page 32.

9. Click the Create Plot button. calntegrator2 generates the plot which then
displays below the plot criteria in bar graph format (Figure 5.6).

See Gene Expression Plot for Saved Queries Display.

Gene Expression Plot for Saved Queries Display
After you have defined the criteria as described in Gene Expression Value Plot for
Annotation and Saved List Queries, calntegrator2 generates the plot which displays in
bar graph format below the plot criteria.
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By default, calntegrator2 displays the mean of the data below the plot criteria. Legends
below the plot indicate the plot input.

Plot Type: hearn | Median | Log2 Intensity | Box and vhisker Log2 Intensity

1,900
1,800
1,700
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1,500
1,400

Y
i
=
=

1,200
1,100
1,000
900
B0
700

Mean Expression Intensit

600
500
400
300
200

100

equal to or > 30 equal to or > 70

Groups

Legend: Reporters
{l EGFR-201993_s_at [J] EGFR-201984_s_at [] EGFR-210984_x_at [ ] EGFR-211550_at [[] EGFR-211551_at [[] EGFR- 211607_x_at

equalto or =70 = 149
All = 588

Legend: Groups
qulal toor=30=439

Figure 5.18 Gene expression plot based on annotation queries gene expression values

¢ You can recalculate the data display by clicking the Plot Type above the graph.
See Understanding a Gene Expression Plot on page 81.

e You can modify the plot parameters and click the Reset button to recalculate
the plot.

Creating Gene Expression Plots
Gene Expression Value Plot for Annotation
Gene Expression Value Plot for Genomic Queries

Understanding a Gene Expression Plot

Understanding a Gene Expression Plot

Above the plot, you can select various plot types. When you do so, the plot is
recalculated. Although all of the plots in this section appear similar, note the differences
in calculation results and legends between the Y axis on each of the plots.
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When you perform a Gene Expression simple search, by default the Mean Gene
Expression Plot (Figure 5.19) appears.

Plot Type: hlean | Median | Log2 Intensity | Box and YWhisker Log2 Intensity
450

425
400
375
350
325
300
275
250
225
200
175

Mean Expression Intensity

150

125
100

75

50
25

Adjuvant Chemo and Age < 50 4+ 2 Genes
Groups

Figure 5.19 Gene expression plot calculating the mean

The Mean Gene Expression Plot (Figure 5.19) displays mean expression intensity
(Geometric mean) versus Groups.
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The Median Gene Expression Plot (Figure 5.20) displays the median expression
intensity versus Groups..

Plot Type: Mean | Median | Log2 Intensity | Box and Whisker Log2 Intensity
150

140
130
120

110

=
=

ag

&0

7o
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Median Expression Intensity

50
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30

20

Adjuvant Chemo and Age = 50+ 2 Genes
Groups

Figure 5.20 Gene expression plot calculating the median

The Log2 Intensity Gene Expression Plot (Figure 5.21) displays average expression
intensities for the gene of interest based on Affymetrix GeneChip arrays (U133 Plus 2.0
arrays).

Plot Type: hlean | Median | Box and Whisker Log2 Intensity
7.00
6.75
6.50
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5.75
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4.00
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3.50
3.25
3.00
275
2.50
2.25
2.00
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1.50
1.25
1.00
0.75
0.50
0.25

Log2 Expression Intensity

Adjuvant Chemo and Age < 50 4+ 2 Genes
Groups

Figure 5.21 Gene expression plot displaying log2 intensity values
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The box and whisker log2 expression intensity plot displays a box plot (Figure 5.22,
Figure 5.23). Example uses of box and whisker plots include the following:

¢ Indicate whether a distribution is skewed and whether there are potential
unusual observations (outliers) in the data set.

e Perform a large number of observations.
e Compare two or more data sets.

o Compare distributions because the center, spread, and overall range are
immediately apparent.

Plot Type: Mean | Median | Log2 Intensity | Box and Whisker Log2 Intensite

7.00
6.75
6.50
6.25
6.00
5.75
5.50
5.25  EESSSS |

5.00
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4.00
3.75
3.50
3.25
3.00

2.75

2.50
2.25
2.00
1.75
1.50
1.25
1.00
0.75
0.50
0.25
000 Ao

Adjuvant Chemo and Age < 50 4+ 2 Genes

Groups

1

o 55
o in
=

Log2 Expression Intensity

Figure 5.22 Box and whisker plot based on the same data set as represented in Figure 5.19,
Figure 5.20, Figure 5.21

In descriptive statistics, a box plot or boxplot, also known as a box-and-whisker
diagram or plot, is a convenient way of graphically depicting groups of numerical data
through their five-number summaries (the smallest observation excluding outliers,
lower quartile [Q1], median [Q2], upper quartile [Q3], and largest observation excluding
outliers).

The box is defined by Q1 and Q3 with a line in the middle for Q2. The interquartile
range, or IQR, is defined as Q3-Q1. The lines above and below the box, or 'whiskers',
are at the largest and smallest non-outliers. Outliers are defined as values that are
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more than 1.5 * IQR greater than Q3 and less than 1.5 * IQR than Q1. Ouitliers, if
present, are shown as open circles (Figure 5.23).

Plot Type: Mean | Median | Log2 Intensity | Box and Whisker Log2 Intensiby
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Figure 5.23 Box and whisker plot showing outliers

Boxplots can be useful to display differences between populations without making any
assumptions of the underlying statistical distribution: they are non-parametric. The
spacings between the different parts of the box help indicate the degree of dispersion
(spread) and skewness in the data.

Analyzing Data with GenePattern

GenePattern is an application developed at the Broad Institute that enables
researchers to access various methods to analyze genomic data. calntegrator2
provides an express link to GenePattern where you can analyze data in any
calntegrator2 study.

Information is included in this section for connecting to GenePattern from
calntegrator2. Specifics for launching GenePattern tools from calntegrator2 are
included as well, but you may want to refer to additional GenePattern documentation,
available at this website: http://www.broadinstitute.org/cancer/software/genepattern/
tutorial/gp_concepts.html.

You have two options for using GenePattern from calntegrator2:
e Option 1 — Use the web-interface of any available GenePattern instances.

a. To use the public instance from Broad, first register for an account at http://
genepattern.broadinstitute.org/gp/pages/login.jsf.

85


http://genepattern.broadinstitute.org/gp/pages/login.jsf
http://genepattern.broadinstitute.org/gp/pages/login.jsf
http://www.broadinstitute.org/cancer/software/genepattern/tutorial/gp_concepts.html
http://www.broadinstitute.org/cancer/software/genepattern/tutorial/gp_concepts.html

calntegrator2 v.1.0 User’s Guide

86

Tip:

In calntegrator2, enter the URL for connecting: http://
genepattern.broadinstitute.org/gp/services/Analysis, then enter your userld
and password.

e Option 2 — Use GenePattern on the grid.

The GenePattern feature in calntegrator2 currently supports three analyses on the grid:
Comparative Marker Selection (CMS), Principal Component Analysis (PCA) and
GISTIC-supported analysis.

If you are using the web interface to access GenePattern (option #1 listed above), then
you can run other GenePattern tools in addition to CMS, PCA and GISTIC.

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator2 page.

2. Click GenePattern Analysis in the left sidebar of calntegrator2. This opens the
GenePattern Analysis Status page (Figure 5.24).

GenePattern Analysis Status

Gene Pattern Modules || Mew Analysis Job

Job Hame Job Type Status Creation Date Status
JP - CME - 2 Comparative Marker Selection Completed - Dosenloadd 200905026 21:35:03 2009105
ChMS 1 Comparative Marker Selection Completed - Dowwnload 2009/05:26 11:43:44 2009105

PCal Principal Component Analysis Completed - Download 200905026 11:35:41 2009103

Figure 5.24 GenePattern Analysis Status page

3. Select from the drop-down list the type of GenePattern analysis you want to run
on the data.

° GenePattern Modules — This option launches a session within
GenePattern from which you can launch analyses. See GenePattern
Modules on page 87.

° Comparative Marker Selection (Grid Service). This option enables you to
run this GenePattern analysis on the grid. See Comparative Marker
Selection (CMS) Analysis on page 89.

° Principal Component Analysis (Grid Service). This option enables you to
run this GenePattern analysis on the grid. See Principal Component
Analysis (PCA) on page 92.

° GISTIC (Grid Service). This option enables you to run this GenePattern
analysis on the grid. See GISTIC-Supported Analysis on page 95.

4. Click the New Analysis Job button to open a corresponding page where you
can configure the analysis parameters.
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GenePattern Modules

Note: To launch the analyses described in this section, you must have a registered
GenePattern account. For more information, see http://genepattern.broadinstitute.org/

gp/pages/login.jsf.

To configure the link for accessing GenePattern from calntegrator2, open the
appropriate page as described in Analyzing Data with GenePattern on page 85.

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator2 page.

2. Click GenePattern Analysis in the left sidebar of calntegrator2. This opens the
GenePattern Analysis Status page.

3. Make sure GenePattern Modules is selected in the drop down list. Click New
Analysis Job.

4. In the GenePattern Analysis dialog box (Figure 5.25), specify connection
information, described in the following table Table 5.1 and click Connect.

GenePattern Analysis

GenePattern Server URL":
GenePattern Username*:
GenePattern Password:

Figure 5.25 Dialog box for configuring the link to GenePattern

Fields Description

Server URL Enter any GenePattern publicly available URL, such as http://
genepattern.broadinstitute.org/gp/services/Analysis.

GenePattern Enter your GenePattern user name.

Username

GenePattern Enter your GenePattern password.

Password

Table 5.1 Fields for selecting GenePattern configurations
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5. After logging in with the GenePattern profile, the dialog box expands to includes
fields for defining your GenePattern analysis..

GenePattern Analysis

GeneFattern Server URL™: | witp-//qenepattern. broadinstitute. argfgp/serdcesiinalysis
Genefattern Username’: | padfig|

GenePattern Password! | gesessssssss

[ Connect ] [ Cancel l

Job Name":
Analysis Method: | CART=alidation b
Analysis Method Documentation
data®: | All Genomic Data A
cls®: | ADJUVANT _CHEMO .’

prediction.resufts.file*: | zdata filename basename

FPerfarm Analysis

Figure 5.26 GenePattern module options

6.

Enter information for the following fields. Field with a red asterisk are required:

a.

b.

=5

[

Job Name* —

Analysis Method — Select any method from the drop down list. Click
Analysis Method Documentation for descriptions of the different analysis
methods.

Data* — All genomic data is selected by default. Select from the list any list
that has been created for this study.

cls* — Select any annotation field

The CLS file format defines phenotype (class or template) labels and
associates each sample in the expression data with a label. It uses spaces
or tabs to separate the fields. The CLS file format differs somewhat
depending on whether you are defining categorical or continuous
phenotypes:

— Categorical labels define discrete phenotypes; for example, normal vs
tumor).

— Continuous phenotypes are used for time series experiments or to
define the profile of a gene of interest (gene neighbors).

Note:Most GenePattern modules are intended for use with categorical
phenotypes. Therefore, unless the module documentation explicitly
states otherwise, a CLS file should define categorical labels.

prediction.results.file. Enter the name of this file which is part of the output
from a GenePattern module.

Click Perform Analysis. Based on the analysis method you select, you may
be asked to add more information for the analysis.For more information,
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refer to the GenePattern Help site: http:/genepattern.broadinstitute.org/gp/
getTaskDocCatalog.jsp

Once the analysis is launched, calntegrator2 returns to the GenePattern Analysis
Status page where you can monitor the status of your current study which is listed in
the Analysis Method column as well as view information about other GP analyses that
have been run on this study.

GenePattern Analysis Status

Gene Pattern Modules ¥ || New Analysis Job

Job llame Job Type Analysis Method Status Status Deseription Creation Date Status Update Date Action

test joh Gene Pattern GotToPal C processing Lacally 2010/031017:29:38 2010/031017:29:38

o - test web services Gene Pattern ExtractRouwhames Campleted 2010/02/2517:16:52 2010/02/2517:21:15 Delete | View Resutts 190676
jp-test Gene Pattern - Grid Comparative Marker Selection Error Connecting 201002025 17:10:45 201002025 1714:05 Delete | Download Input

JP - test CMS Gene Pattern - Grid Comparative Marker Selection Error Connecting 2010/02A61309:31 20100216 1311:24 Delete | Download Input

JP - test prepracess Gene Pattern PrepracessDatasst Completed 2010/02/16 1303:44 2010/02116 1307:04 Delete | View Resuts 167493

Figure 5.27 GenePattern Analysis Status page displays a list of GenePattern analysis
performed on the current study

If you choose to access GenePattern in this way, you can continue to use GenePattern
tools from within that application. See GenePattern user documentation for more
information.

Tip: If you run these analysis within GenePattern itself, you may be able to view results in
the GenePattern visualization module. If you run them on the grid from calntegrator2,
your results will be available only in spreadsheet and XML format.

You can run GenePattern analyses for Comparative Marker Selection, Principal
Component Analysis and GISTIC-based analysis on the grid if you choose.

Analyzing Data with GenePattern
Comparative Marker Selection (CMS) Analysis
Principal Component Analysis (PCA)
GISTIC-Supported Analysis

Comparative Marker Selection (CMS) Analysis
The Comparative Marker Selection (CMS) module implements several methods to look
for expression values that correlate with the differences between classes of samples.
Given two classes of samples, CMS finds expression values that correlate with the
difference between those two classes. If there are more than two classes, CMS can
perform one-vs-all or all-pairs comparisons, depending on which option is chosen.

For more information, see the GenePattern website: http://www.broadinstitute.org/cqi-
bin/cancer/software/genepattern/modules/gp _modules.cqi.

To perform a CMS analysis, follow these steps:

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator2 page. You must select a study saved as a subject annotation
study, but which has genomic data.
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2. Click GenePattern Analysis in the left sidebar of calntegrator2. This opens the
GenePattern Analysis Status page.

In the GenePat

tern Analysis Status page, select Comparative Marker

Selection (Grid Service) from the drop down list and click New Analysis Job.

This opens the

Comparative Marker Selection Analysis page (Figure 5.28).

Comparative Marker Selection Analysis

Job Name*:
Preprocess Server':
Comparative Server':
Clincal Queries™:

Filter flag:

Preprocessing Flag*:

Min Change*:

Min Defta™:

Threshold":

Ceiling*:

Max Sigma Binning":
Probability Threshold"
Num Exciude”
Log Base Two:

Number Of Columns Above Threshold*:
Test Direction':

Test Statistic*:
Min Std*
Number Of Permutations™:

Complete:
Balanced:
Random Seed":

Smooth Pvalues:
Phenotype Test":

Figure 5.28 Compara

4. Select or define
5.2. An asterisk

Default Broad service - hitp:#node255 broad. mit. edu:B0B0Avsiiservices/cagrid/PreprocessDataset MAGEService (v
Default Broad serice - hitp:#node255 broadinstitute. org: 1101 04vsifservices/cagrid/CamparativeMarkerSelMAGE Sve (v
Must sefect two clinical queries, which are used to group the samples into two separate
classifications to run against Comparative MarkerSelection. The queries sefected here have been
previously saved by the nser. Selected queries will result in the processing of only those samples
which are mapped to patients [n the saved query result

All Available Queries Selected Queries

4]

no-disc-or-narm
3.0

100.0

200

21

1

v

(1.0
|0

4]

1

two-gided (v
T-test

‘1.0

1000

O
O
779945241

4]

one-versus-all (v

Perform Analysis

tive Marker Selection analysis parameters

CMS analysis parameters, described in the following table Table
indicates required fields. The default settings are valid; they

should provide valid results.

CMS Parameter

Description

Job Name*

Assign a unique name to the analysis you are configuring.

Preprocess Server*

A server which hosts the grid-enabled data GenePattern PreProcess
Dataset module. Select one from the list and calntegrator2 will use
the selected server for this portion of the processing.

Comparative Server*

A server which hosts the grid-enabled data GenePattern
Comparative Marker Selection module. Select one from the list and
calntegrator2 will use the selected server for this portion of the
processing.

Table 5.2 Comparative Marker Selection analysis options
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CMS Parameter

Description

Subject Annotation
Queries*

All subject annotation queries with appropriate data for the analysis
are listed. Select and move 2 or more queries from the All Available
Queries panel to the Selected Queries panel.

Note: If a query has a genomic component (e.g. gene criteria), it
does not display in the queries field.

Filter Flag Variation filter and thresholding flag
Preprocessing Flag* | Discretization and normalization flag

Min Change* Minimum fold change for filter

Min Delta* Minimum delta for filter

Threshold* Value for threshold

Ceiling* Value for ceiling

Max Sigma Binning* | Maximum sigma for binning

Probability Value for uniform probability threshold filter
Threshold*

Num Exclude*

Number of experiments to exclude (max & min) before applying
variation filter

Log Base Two

Whether to take the log base two after thresholding; default setting is

“Yes”.

Number of Columns
Above Threshold*

Remove row if n columns no >= than the given threshold

Test Direction*

The test to perform (up-regulated for classO; up-regulated for class1,
two sided). By default, Comparative Marker Selection performs the
two-sided test.

Test Statistic* Select the statistic to use.

Min Std* The minimum standard deviation if test statistic includes the min std
option. Used only if test statistic includes the min std option.

Number of The number of permutations to perform. (Use 0 to calculate

Permutations*

asymptotic P-values.) The number of permutations you specify
depends on the number of hypotheses being tested and the
significance level that you want to achieve (3). The greater the
number of permutations, the more accurate the P-value.

Complete — Perform all possible permutations. By default, complete
is set to No and Number of Permutations determines the number of
permutations performed. If you have a small number of samples, you
might want to perform all possible permutations.

Balanced — Perform balanced permutations

Random Seed*

The seed for the random number generator.

Smooth Pvalues

Whether to smooth P-values by using the Laplace’s Rule of
Succession. By default, Smooth Pvalues is set to Yes, which means
P-values are always less than 1.0 and greater than 0.0.

Table 5.2 Comparative Marker Selection analysis options
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CMS Parameter Description

Phenotype Test* Tests to perform when class membership has more than 2 classes:
one versus-all, all pairs.

Note: The P-values obtained from the one-versus-all comparison are

not fully corrected for multiple hypothesis testing.

Table 5.2 Comparative Marker Selection analysis options

5. When you have completed the form, click Perform Analysis.

calntegrator2 takes you to the JobStatus/Launch page where you will see the
job and its status in the Status column of the list (Figure 5.29).

GenePattern Analysis Status @ tdraty

Gene Pattern Modules M| New Analysis Job

Job Hame Job Type Status Creation Date Status Update Date

wigll-diff vs adjuvant chemo Comparative Marker Selection o) Processing Locally 20080314 11:48:35 20091051 4 11:48:35

Filter out non-interesting genes Gene Pattern Completed - “iew 122444 20090514 10:16:29 20080814 10:19:47

Figure 5.29 The progress of a GenePattern analysis that has been launched displays in the
status column of page

6. When the job is complete, the system displays a completion date on the
GenePattern Analysis status page. Click the Download link. This downloads
zipped result files to your local work station. The number of files and their file
type will vary according to the processing. The results format is compatible with
GenePattern visualizers and can be uploaded within GenePattern.

Analyzing Data with GenePattern
GenePattern Modules

Principal Component Analysis (PCA)
GISTIC-Supported Analysis

Principal Component Analysis (PCA)
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Principal Component Analysis is typically used to transform a collection of correlated
variables into a smaller number of uncorrelated variables, or components. Those
components are typically sorted so that the first one captures most of the underlying
variability and each succeeding component captures as much of the remaining
variability as possible.

You can configure GenePattern grid parameters for preprocessing the dataset in
addition to PCA module parameters. For more information, see the GenePattern
website: http://www.broadinstitute.org/cgi-bin/cancer/software/genepattern/modules/
gp_modules.cqi.

To perform a PCA analysis, follow these steps:

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator page. You must select a study with gene expression data.



http://www.broad.mit.edu/cgi-bin/cancer/software/genepattern/modules/gp_modules.cgi
http://www.broadinstitute.org/cgi-bin/cancer/software/genepattern/modules/gp_modules.cgi
http://www.broadinstitute.org/cgi-bin/cancer/software/genepattern/modules/gp_modules.cgi

Chapter 5 Analyzing Studies

2. Click GenePattern Analysis in the left sidebar of calntegrator2. This opens the
GenePattern Analysis Status page.

3. In the GenePattern Analysis Status page, select Principal Component
Analysis (Grid Service) from the drop down list and click New Analysis Job.
This opens the Principal Component Analysis page (Figure 5.30).

Principal Component Analysis © (dram

This form sobeits @ job which araiyies samples using the GeneFattern Principal Component Anaiysis module.

Job Mame - Please enter a Job name.

Principal Component Analysis Server - Select 2 PCA grid service from the dropdown,
Ciinical Queries - Select saved Clinical queries to specify which samples wilf be processed.
Enabie Preprocess Dataset - (Optional) Check this to display and configure preprocessing
parameters.

* Joh Name:

* Principal Component Analysis Server: | Default Broad service - http:/node255. broad mit. edu:B060AvsH services/cagrd/PCA v

* Clinical Queries: ¢pinizat Queries enable the user to specify which sampies will be processed ysing PCA. The queries
sefected here have been previonsly saved by the user. Selected queries will resuit in the processing
of only those samples which are mapped to subjects in the saved query restlt. I multiple queries are
sefected, all of the sample from each saved query are processed PLUS the results setwill be
classified according to those queries. [One class per selected querny.)

All Available Queries Selected Queries
gender female
Enable Preprocess Dataset: [ Perforrm Analysis

feheck to display preprocess parameters)
Figure 5.30 Principal Component Analysis parameters

4. Select or define PCA analysis parameters, described in the following table Table
5.3. You must enter a job name and select an annotation query, but you can
accept the other default settings..

PCA Parameters Description

Job Name* Assign a unique name to the analysis you are configuring.
Principal Component A server which hosts the grid-enabled data GenePattern
Analysis Server* Principal Component Analysis module. Select one from the

list and calntegrator2 will use the selected server for this
portion of the processing.

Annotation Queries* All annotation queries display in this list. Select one or more
of these queries to define which samples are analyzed using
PCA. If you select more than one query, then the union of the
samples returned by the multiple queries is analyzed.

Cluster By* Selecting rows looks for principal components across all
expression values, and selecting columns looks for principal
components across all samples.

Table 5.3 PCA analysis options

5. If you want to preprocess the data set, click Enable the Preprocess Dataset.
This opens an additional set of parameters (Figure 5.31), discussed in the
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following table Table 5.4. The preprocessing is executed prior to running the

PCA.
Enable Preprocess Dataset:
(check to display preprocess parameters) '
“Preprocess Server: | Default Broad service - http:h’nodeESE.hrnad.mit.edu:EDBwasrffa‘
Filter flag [
* Preprocessing Flag: |no-disc-or-norm % (

“*Min Change: |30

“Min Defta: [1000

“Threshold: 200

*Ceiling: |21

“Max Sigma Binning: |1

“Num Exclude: |

Log Base Two [

“Number Of Columns Above Threshold: |4

f‘
* Probability Threshold: |1 (
<€

Figure 5.31 Parameters for pre-processing parameters for PCA

PCA Preprocessing
Parameters

Description

Preprocess Server*

A server which hosts the grid-enabled data GenePattern
PreProcess Dataset module. Select one from the list and
calntegrator2 will use the selected server for this portion of
the processing.

Filter Flag

Variation filter and thresholding flag

Preprocessing Flag

Discretization and normalization flag

Min Change Minimum fold change for filter
Min Delta Minimum delta for filter
Threshold Value for threshold

Ceiling Value for ceiling

Max Sigma Binning

Maximum sigma for binning

Probability Threshold

Value for uniform probability threshold filter

Num Exclude

Number of experiments to exclude (max & min) before
applying variation filter

Log Base Two

Whether to take the log base two after thresholding

Number of Columns Above
Threshold

Remove row if n columns no >= than the given threshold

Table 5.4 Parameters for preprocessing data sets for PCA

6. When you have completed the form, click Perform Analysis.
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7. When the job is complete, the system displays a completion date on the
GenePattern Analysis status page. Click the Download link. This downloads
zipped result files to your local work station. The number of files and their file
type will vary according to the processing. The results format is compatible with
GenePattern visualizers and can be uploaded within GenePattern.

Analyzing Data with GenePattern
GenePattern Modules

Comparative Marker Selection (CMS) Analysis
GISTIC-Supported Analysis

GISTIC-Supported Analysis

Note: The GISTIC test option displays only if the study contains copy number or SNP data.
For more information, see Configuring Copy Number Data on page 33.

The GISTIC Module is a GenePattern tool that identifies regions of the genome that are
significantly amplified or deleted across a set of samples. For more information, see
http://www.broadinstitute.org/cgi-bin/cancer/software/genepattern/modules/
gp_modules.cqgi.

To perform a GISTIC-supported analysis, follow these steps:

1. Select the study whose data you want to analyze in the upper right portion of
the calntegrator2 page. You must select a study with copy number (either
Affymetrix SNP or Agilent Copy Number) data.

2. Click GenePattern Analysis in the left sidebar of calntegrator2. This opens the
GenePattern Analysis Status page.
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3.

In the GenePattern Analysis Status page, select GISTIC (Grid Service) from

the drop down list and click New Analysis Job. This opens the GISTIC
Analysis page (Figure 5.32).

GISTIC Analysis

* Job Name:

* GenePattern Server URL:
* GenePattern Username:
GenePattern Password:

* GISTIC Server:

Clinical query:
*Exclude Sample Control Set:
* Amplifications Threshold:

* Deletions Threshold:
* Join Segment Size:
* QV Thresh:

* Remove X:

cnv File:

This form submits a fob which analyzes samples using the GenePattern GISTIC module

Job Maute - Flease enter a job name.

GenePattarn Server URL ¢ GISTIC Server - Sefsct whether to use the GISTIC weh serice or grid sensice and
provide ar select the sewice address. i the web senvice is selected, authentication informeation is also required
Clintcal Queries - (Optional) Select a saved Clinical query to speclly which samples will be processed.
Fxciude Sampia Controf Set - (Optional) Sefect 2 Contral Sample Set to be excluded iram the Clinical Query.

®Use GenePattern GISTIC Web Service

http://genepattern. broadinstitute. org/gp/senices/Analysis
Ouse GISTIC Grid Service

Default GISTIC service - http://node255. broadinstitute. org: 10010/wsrffservices/cagrid/Gistic

For the Clinical query parameter below, choose either “A0
Samples” or @ climical query. If Al Samples” s selected,
then alf samples wil be used. ifa clinical query is sefected,
only those samples which map to the subjects in the clinical
query resaits will be nsed. The clinical queries in this list
have been previously saved by the user. Cantrof samples
can be excluded from this processing by selecting @ control
set name in the Exclude Sample Controf Set dropdown.

All Samples ~

Mone b

0.1

0.1

4

0.25

Yes v

Perform Analysis

Figure 5.32 GISTIC analysis criteria

4. Select or define GISTIC analysis parameters, as described in the following
tableTable 5.2. You must indicate a Job Name, but you can accept the other
defaults settings, which are valid and should produce valid results.

GISTIC Parameters Description
Job Name* Assign a unique name to the analysis you are configuring.
GISTIC Server* A server which hosts the grid-enabled data GISTIC-based

analysis module. Select one from the list and calntegrator2
will use the selected server for this portion of the processing.

Refgene File*

Enter or select the cytoband file to use in the analysis.
Allowed values: {Human Hg18, Human Hg17, Human Hg16}.
Default = Human Hg16.

Annotation Query

All annotation queries display in this list as well as an option
to select all non-control samples. Select an annotation query
if you wish to run GISTIC on a subset of the data and select
all non-control samples if wish to include all samples.

Amplifications Threshold*

Threshold for copy number amplifications. Regions with a
log2 ratio above this value are considered amplified. Default
=0.1.

Deletions Threshold*

Threshold for copy number deletions. Regions with a log2
ratio below the negative of this value are considered
deletions. Default = 0.1.

Table 5.5 GISTIC analysis parameters
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GISTIC Parameters Description

Join Segment Size* Smallest number of markers to allow in segments from the
segmented data. Segments that contain fewer than this
number of markers are joined to the neighboring segment
that is closest in copy number. Default = 4.

QV Thresh[hold]* Threshold for g-values. Regions with g-values below this
number are considered significant. Default = 0.25.

Remove X* Flag indicating whether to remove data from the X-
chromosome before analysis. Allowed values = {1,0}. Default
= 1(yes).

cnv File This selection is optional.

Browse for the file. There are two options for the cnv file.

Option #1 enables you to identify CNVs by marker name.
Permissible file format is described as follows:

A two column, tab-delimited file with an optional header row.
The marker names given in this file must match the marker
names given in the markers_file. The CNV identifiers are for
user use and can be arbitrary. The column headers are:

1. Marker Name
2. CNV ldentifier

Option #2 enables you to identify CNVs by genomic location.
Permissible file format is described as follows:

A 6 column, tab-delimited file with an optional header row.
The ‘CNV Identifier’, ‘Narrow Region Start’ and ‘Narrow
Region End’ are for user use and can be arbitrary. The
column headers are:

CNYV Identifier
Chromosome
Narrow Region Start
Narrow Region End
Wide Region Start
Wide Region End

2B

Table 5.5 GISTIC analysis parameters

5. When you have completed the form, click Perform Analysis.

6. When the job is complete, the system displays a completion date on the
GenePattern Analysis status page. Click the Download link. This downloads
zipped result files to your local work station. The number of files and their file
type will vary according to the processing. The results format is compatible with
GenePattern visualizers and can be uploaded within GenePattern.

Analyzing Data with GenePattern
GenePattern Modules

Comparative Marker Selection (CMS) Analysis
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Principal Component Analysis (PCA)
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CHAPTER

ADMINISTERING USER ACCOUNTS

This chapter describes the process for creating and managing user accounts in
calntegrator2. It also discusses the processes for managing ownership and access to
studies in calntegrator2.

Note: The options for performing user management tasks are visible in calntegrator2 on the
left sidebar of the browser only if you have these Admin privileges.

Administering calntegrator2 User Accounts Using UPT

Note: If you are interested in registering an account in calntegrator2, see Registering as a New
calntegrator? User on page 6.

In calntegrator2, all tasks related to creating and managing user accounts can be
performed only by a calntegrator2 administrator using the CBIIT User Provisioning Tool
(UPT) v. 4.2 .The following sections discuss the use of the UPT for performing these
tasks. For further information about UPT, see Chapter 3 of the CSM 4.2 Programmer’s
Guide located here: https://gforge.nci.nih.gov/docman/view.php/12/18945/
caCORE_CSM_v42_ProgrammersGuide.pdf

The UPT is a separately installed application which serves as the user management
interface for all National Cancer Institute CBIIT Life Sciences Distribution (LSD)
applications, including calntegrator2. The UPT application is the central point for all
user management functionality within calntegrator2. You can use UPT to add new
users and to apply user group assignments to the calntegrator2 database directly. The
UPT groups can refer to predefined groups such as Study Manager or Study
Investigator, which determine what roles the user has.

The following terms are used both in this chapter and in the UPT to define user-related
roles:

e User — a person who is accessing calntegrator2. The user has an associated
account and user id.
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User Group — a group of users, typically grouped by organization and role, for
example, “Columbia University Study Managers”

Protection Group — a group of studies given a secure status and typically
grouped by organization, for example, “Columbia University Protected Studies”.

Steps for Creating User Access to calntegrator?

The following steps summarize the process for establishing user access to
calntegrator2:

1.

A potential user requests a user account in calntegrator2. See Registering as a
New calntegrator2 User on page 6.

You, as a calntegrator2 administrator, check if the User already exists in
calntegrator2. If not, create the new user. See Creating a New calntegrator2
User on page 100.

Check if the requestor’s User Group already exists in calntegrator2. If not,
create a new User Group. See Creating a New User Group on page 102.

Check if the Protection Group (e.g. “Columbia University Protected Studies”),
containing the studies to which this user wants access currently exists. If not,
create a new Protection Group. See Creating a New Protection Group on
page 103.

Note: If the Protection Group already exists, contact the Organizational
Contact person to confirm that it is OK to give this person access to this
Protection Group.

Give the requestor’s User Group access to the Protection Group. See
Assigning a User Group to a Protection Group on page 104.

Add the User to the User Group. See Adding a User to a User Group on page
107

Creating a New calntegrator2 User
To create a new User in calntegrator2, follow these steps:

1.
2.
3.

100

Login to UPT as a calntegrator2 Admin.
First, search to see if the user already exists. Click the User menu option.

On the User page that opens, click Select an Existing User.



Chapter 6 Administering User Accounts

4. Use the form and search for the user. If you define no criteria, UPT returns a list
of all calntegrator2 users currently in the system (Figure 6.1).

ROTECTION ELEMEN

User

SEARCH RESULTS

boalt
calntegrator2

Select User Login Hame User First Hame User Last Hame User Organization | User Department User Email ld
() |mdmin UPT Administrator
() | caiZadmin cai2 Admin
O gumanager Geargetawn Study Manager
O investigator Research Investigator
O manager Studdy Manager
Q manager2 Sty hanager2
O maragers Stucdy Manager3
O managerd Stucly Manager4
O managers Sty hanagers
O nbiamanager [W[=IFY Study Manager
O togaprivate TCGA Manager

[ Wiew Details ] [ Back ]

Figure 6.1 A list of current calntegrator2 users displays in UPT after a user search

5. If the user does not already exist (is not listed in the search results), then create
a new user. To do so, select the User menu option again, then click Create a
New User.
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This opens the page for creating a new calntegrator2 user (Figure 6.2).

LoginiD: boalt
Application : calntegrator3
Role :  Admin

Cc'S Common Security Module
> User Provisioning Tool

< 1

HOME | USER | PROTECTION ELEMENT : PRIVILEGE | GROUP | PROTECTION GROUP | ROLE | INSTANCE LEVEL i LOG OUT |

Erter the details to add a new Uzer. The User Login Hame uniguely idertifies the User and iz a required field. The User First Hame and User Last
Hame idertifies the User. The User Organization, User Department and User Title provides his work details. The User Phone Humber and User
Email Id provides the contact details for the User. The User Password can be entered if the same schema is alzo going to be used for Authentication.
The User Start Date and User End Date determine the period for which the User is a valid User.

*indicates a required field

ENTER THE NEW USER DETAILS

*

User Login Hame

*

User First Hame

* User Last Hame

User Organization

User Department

Uzer Title

User Phane Mumber

Uszer Paszword

Confirm Password

User Email el

User Start Date l:I(MMIDDNYYY)
Uszer End Date l:l (MDD ™)

[ Add | [ Reset | [ Back |

Figure 6.2 UPT page for creating new user details

6. Enter details for the following required fields:
° User Login Name
° User First Name
° User Last Name
° User Password

Caution: If the requestor is an LDAP user, then the User Login Name must
match the LDAP login id AND the User Password field must be left
blank. If the requestor is not an LDAP user, then provide a
password.

° User Organization
° User Department

7. Click Add to confirm the new user.

Creating a New User Group
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You can assign a user group to a protection group. The advantage of working with a
user group is that you do not have to assign roles to each user individually. You can
assign users to a user group to which you assign a role, and then assign that user
group to the protection group, or you can assign a role collectively to a protection group
after it is created.
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To create a new User Group in calntegrator2, follow these steps:
1. Login to UPT as calntegrator2 Admin.

2. First search for an existing group that the user wishes to join. Click the Group
menu option.

3. On the Group page that opens, click Select an Existing Group.

4. Use the form and search for the group. If you define no criteria, UPT returns a
list of all calntegrator2 groups currently in the system

5. If a user group does not already exist, then create a new user group. Click the
Group menu option, then click Create a new Group.

6. On the form that opens (Figure 6.3), enter a unique Group Name and a
description, if appropriate. Click Add.

Note: The recommended naming convention for a new User Group is [insert
organization name] Study [insert role]s Example: “Columbia
University Study Managers”.

LoginilD: boalt
Application : calntegrator2

N
CIS Common Security Module
£ > User Provisioning Tool
N

Erter the details to add a new Group. The Group Hame uniguely idertifies the Group and is & required field. The Group Description is a brief summaty
ahout the Group.

* indicates a required field

ENTER THE NEW GROUP DETAILS

W Group Hame || |

Group Description

[ Add | [ Reset | [ Back |

Figure 6.3 UPT page for creating a new group

Creating a New Protection Group
: If you prefer that a study or group of studies have limited access, you can assign a
user to a particular protection group and assign roles which allow the users in the
protection group study access. : A protection group provides security or limited access
for studies listed there.

To create a new Protection Group in calntegrator2, follow these steps:
1. Login to UPT as calntegrator2 Admin.

2. Click the Protection Group menu option.
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3. On the page that opens, click Create a New Protection Group. The page
opens for defining PG Group details (Figure 6.4).

LoginiD: boalt
Application: calntegrator2

HOME CTION ELEMENT :

Erter the details to add & new Pratection Group. The Protection Group Hame uniguely identifies the Protection Group and is a required field, The
Protection Group Description is a brief summary about the Protection Group. The Protection Group Large Count Flag is used to indicate if the
Protection Group has a large number of associsted Protection Elements.

*indicates a required field

ENTER THE NEW PROTECTION GROUP DETAILS

*

Protection Group Hame | |

Protection Group Description

Protection Group Large Count Flag O ez @ Mo

[ Add | [ Peset | [ Back |

Figure 6.4 UPT page for creating a new protection group

4. Enter a unique Protection Group Name and Description, if appropriate. Click
Add.

Note: The recommended naming convention is [insert organization name here]
Protected Studies. Example: “Columbia University Protected Studies”.

Assigning a User Group to a Protection Group

To give a User Group access to a Protection Group (a group of protected studies),
follow these steps:

1. Login to UPT as calntegrator2 Admin.

2. Find the user group that you want to assign. Click the Group menu option and
click Select an Existing Group. In the page that opens, click Search. If you
define no criteria, UPT returns a list of all calntegrator2 groups currently in the
system (Figure 6.5).

Group

SEARCH RESULTS

Select Group Hame Group Description
O Study Managers Group 3 Study Manager s who can crestefmodify any Group 3 studies.
O Study Managers Group 4 Study Manager s who can createfmodify any Group 4 studies.
O Study Managers Group S Study Manager = who can cresteimodify any Group S studies.
O MCI Study Investigators Study investigators for the NC| studies.
O M Study Managers Study Manager s who can crestefmodify any MCI studies.
O Platform Manager Group The platform manager group.
O TCGA Study Managers Study Manager s who can cresteinodify any TCGA studies.

Wiew Details ] [ Back ]

Figure 6.5 UPT page showing Group search results
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3. Select the radio button next to the group name you want to assign to the

Protection Group. Click View Details. This opens the Group Details page
(Figure 6.6).

~ LoginID: boalt
C'S Common Security Module GL o
<

4 »> User Provisioning Tool EGTIEETEmE - GO
N

Role :  Admin

HOME | USER : PROTECTIONELEMENT : PRIVILEGE : GROUP | PROTECTION GROUP | ROLE : INSTANCE LEVEL | LOGOUT |

Update the details of the dizplayed Group. The Group Hame uniguely identifies the Group and is & required field. The Group Description is a brief
sumimaty sbout the Group. The Update Date indicates the date when this Group's Details were last updated.
GROUP DETAILS
* Group Hame |NCI Study Managers| |

Study Managers who can
Group Descrigtion | |create/modify any NCI studies.

Group Update Date |09/24/2009 (MDD )

’ Update ] ’ Delete ] ’ Back ]
[ Asgsociated Users ] [ Asgsociated PE & Privileges ] [ Associated PG & Roles ] [ Assign PG & Roles ]

Figure 6.6 UPT page showing details for a selected group
4. Below the group details, click Associated PG & Roles. The page that opens
displays any PG to which the user group is already assigned (Figure 6.7).

Group, Protection Group and Roles

SELECTED GROUP
Group Hame |NCI Study Managers

Select the Protection Group associstion which to be removed for the selected Group or whose Reles Azzociation needs to be updated.

SEARCH RESULTS
Select Associated Protection Group Hame
() |MCIProtected Studies

Associated Role Hame
STUDY _MAMNAGER_RCLE

[ Remove PG & Roles ] [ Associated Roles ] [ Back ]

Figure 6.7 UPT page that shows any PGs to which the select user group is assigned

5. Below the group name, examine if the Protection Group of your choice is
already listed there. If so, this means your user group is already assigned to the
protection group of choice, and you can skip the remainder of the steps in this
section. If the Protection Group is not listed there, then click Back.
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6. Back on the User Group details page, click Assign PG & Roles. This opens the
Group, Protection Group and Roles Association page (Figure 6.8).

Group, Protection Group and Roles Association

SELECTED GROUP

Group Hame |MCI Stucy Managers

Select & single Protection Group to associste with the selected Group.

AYAILAELE PROTECTION GROUPS

Flatforms
Protected Studies for Group 3
Protected Studies for Group 4
Frotected Studies for Group &
TCGA Frotected Studies

[ Agsign ] [Deassign]

ASSIGNED PROTECTION GROUP

Select Roles which are to be associsted with the selected Group.

AYAILAELE ROLES
PLATFORM_MANAGER_ROLE
STUDY_INVESTIGATOR_ROLE
STUDY_MANAGER_ROLE

[ Assign ] [Deassign]

ASSIGNED ROLES

[ Update Association ] ’ Back ]

Figure 6.8 UPT page for assigning user group to a protection group and selected roles

7. From the list of Available Protection Groups, highlight your PG of choice and

click Assign.
Now you can assign a role to the user. The calntegrator2 Roles are defined in Table
6.1:

Role Name Role Definition

STUDY_MANAGER_ | Assigning this role allows the user to modify existing studies,
ROLE create new studies, and deploy existing studies.

Table 6.1 Names and definitions for calntegrator2 roles
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Role Name Role Definition

STUDY_INVESTIGAT | Assigning this role allows the user to search the study, save
OR_ROLE queries about the study and perform analyses.

PLATFORM_MANAG | Assigning this role allows the user to create and delete array
ER_ROLE platforms for the entire calntegrator2 installation. Caution:
Array platforms are shared by all users and studies in the
calntegrator2 installation. A user with this role can affect the
platforms that are used by by all users and studies in the
calntegrator2 installation.

Table 6.1 Names and definitions for calntegrator2 roles

8. If this user group is a group of study managers, then select
STUDY_MANAGER_ROLE. If this user group is a group of study investigators,
then select STUDY_INVESTIGATOR_ROLE. Click Assign.

9. Click Update Association at the bottom of the page. This completes the
assigning of the user grouop to the protection group you chose.

Note: If a User has the STUDY_MANAGER_ROLE role for more than one
Protection Group, then any study that the User creates will be assign to
each of those Protection Groups.

Adding a User to a User Group
To add a user to an existing user group, follow these steps:
1. Login to UPT as calntegrator2 Admin.

2. Find the user that you want to assign to a user group. Click the User menu
option, then click Select an Existing User.
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3. Enter the name of the user you are looking for and click Search. If you define
no criteria, UPT returns a list of all calntegrator2 users currently in the system
(Figure 6.10).

(= N
C'S Common Security Module
< > User Provisioning Tool
. M

HOME ER |

FROTECTION ELEMENT FR

GROUP

User

FROTECTION GROUP

ROLE |

Login ID :
Application :

NCE LEVEL

boalt
calntegrator2

Role: Admin

LOG OuT

SEARCH RESULTS

Select User Login Hame User First Hame User Last Hame User Organization | User Department User Email Id
O |admin LPT Adminiztrstor
(O |caiZadmin cai2 Admin
O GUMSNAGEr Georgetovwn Study Manager
O investigator Research Investigator
O manager Study Manager
O manager2 Study Manager2
O manager3 Study Manager3
O managerd Study Managerd
O managers Study Managers
O nbismanacger MBI, Study Manager
O tocoaprivate TOGA Manager

Figure 6.9 UPT page showing a list of calntegrator2 users

[ Yiew Details ] [ Back ]

4. Select the radio button next to the name and click View Details (Figure 6.10).

N ELEMENT

Login ID :

Application :

boalt
calntegrator2

Role: Admin

Update the details of the displayed Uzer. The User Login Hame uniguely identifies the User and is a required field. The User First Hame and User
Last Hame idertifies the User. The User Organization, User Department and User Title provides his work detailz. The User Phone Humber and
User Email ld provides the contact detailz for the User. The User Password can be entered if the same schema is alzo going to be used for
Authertication. The User Start Date and User End Date determine the petiod for which the User is a valid User. The Update Date indicates the date
wehen thiz User's Details were last updated.

USER DETAILS

*

User Login Hame

manager

*

User First Hame

| Stuchy

*

User Last Hame

|Manager

User Organization |

Uszer Department

Uszer Title

Uszer Phane Mumber

Confirm Pasaward

User Pazzword | [IITTT 1]

Uszer Email Il

Uszer Start Date

User End Date

User Updste Date

0972472009

(MWD )

[ Update ] [ Delete ] [ Back ]

[ Associated Groups ] [ Associated PE & Privileges ] [ Associated PG & Roles ] [ Assign PG & Roles ]

Figure 6.10 UPT page showing details for a selected user
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5. Click the Associated Groups button at the bottom of the page. This opens the
page where you can assign a user to a group (Figure 6.11).

User and Groups Association

User Login Hame | manager

Azzign or Deassign multiple Groups for the selected Wser. To remove the complete association Deassign all the Groups.

AVAILABLE GROUPS

Study Managers Group 3
Study Managers Grougp 4
Study Managers Group 5
MNC Studhy Inve stigators
TCGA Study Managers

Aszsign ] [ Deassign

ASSIGNED GROUPS

Flatfarm tanager Group
MNCI Study Managers

’ Update Association ] [ Back ]

Figure 6.11 UPT page for assigning a user to user groups

6. Select the group(s) that you want the user to be in and click Assign.

7. At the bottom of the page click Update Association. This completes the
assigning of the user to the user group. Now the user will have access to any
studies to which the user group has been given access.

Note: You can add a user to more than one user group. For example, a user
could be assigned to “Columbia University Study Managers” as well as
to “Columbia University Study Investigators”.

Changing a User Password
To change a password for a User, follow these steps:

1. Confirm if the User is an LDAP user or not. If the User is an LDAP user, then
this person must change their password using the NCI password change utility.
Skip the rest of these steps.

2. If the User is not an LDAP user, then continue with the rest of these steps.
3. Login to UPT as calntegrator2 Admin.

4. Find the User that you want to change. Click the User menu option, then
Select an Existing User.

5. Enter the name of the user you are looking for and click Search. If you define
not criteria, UPT returns a list of all calntegrator users.

6. Select the radio button next to the name and click View Details
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7. Replace the User Password and Confirm Password fields with the new
password (Figure 6.12).
LoginiD: boalt

Application: calmtegrator2
™ Role: Admin

e

HOME

Update the details of the displayed User. The User Login Hame unigquely identifies the User and is & required field. The User First Hame and User
Last Hame idertifies the User. The User Organization, User Department and User Title provides his work detailz. The User Phone Humber and
User Email ld provides the contact details for the User. The User Password can be entered if the same schema iz alzo going to be used for
Authertication. The User Start Date and User End Date determine the period for which the User iz a valid User. The Update Date indicates the date
wehen this User's Details were last updated.

USER DETAILS

*

User Login Hame |manager

@ User First Hame |Study{

@ User Last Hame |Manager

User Organization

Uszer Department |

User Phone Mumber |

User Password

Confirm Passwaord

|
|
|
|
User Title | |
|
|
|
|

User Email I ||

Uzet Start Date l:I(MMIDDNVYV)
User End Date l:I(MMIDDNVYV)

User Update Date (0502452009 (MDD YY)

[ Update ] [ Delete ] [ Back ]

[ Associated Groups ] [ Associated PE & Privileges ] ’ Associated PG & Roles ] ’ Assign PG & Roles ]

Figure 6.12 UPT page where you can edit user details, such as a password

8. At the bottom of the page click Update.
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Finding Gene Names
calntegrator2 provides three methods whereby you can obtain gene names for a
search or analysis:

e caBIO - This link searches caBIO, then pulls identified genes into
calntegrator2 for analysis.

a.

b.

Click the caBIO icon ( 47

ool )
Enter Search Terms. Note that calntegrator2 can perform a search on a
partial HUGO symbol. For example, as search using nicotin would find
matches with “nicotinic” and “nicotinamide”.

Select if you want to search in Gene Keywords, Gene Symbols or
Pathways (from the drop-down list).

— Selecting Gene Keywords searches only the Full Name field in caBIO.

— Selecting Gene Symbols searches only the Unigene and HUGO gene
symbols in caBIO.

— Selecting Pathways searches only the pathway names in caBIO. Note
that searching in Pathways is a two step process. First, the initial
Pathway search produces search results which are pathways. Second,
from the pathway search results screen, select one or more pathways of
interest, then click Search Pathways for Genes to obtain a list of genes
related to the selected pathways. Proceed with step f.

Select the Any or All choice to determine how your search terms will be
matched. Any finds any match for any search term you entered. All finds
only results that match all of the search terms.
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e.

Choose the Taxon from the drop-down list and click Search. The search
results display in the same dialog box (Figure 4.1).

o~
@ caBio Gene Search
<ali0
Search Terms: |heart in| Gene Keywaords v
Mateh Terms: @ any O N
Choose Taxom: | human v
Show only genes that are part of this study
G genels) found.
Symbal HUGO Symbal  Taxon  Full Mame
CDOH13 CDH13 human (Cadherin 13, H-cadherin theart)
FABP3 FABP3 huran  Fatly acid hinding pratein 3, muscle and heart
{mammary-detived growth inhikitar)
akbARLIDA L ‘ HAMDH ) -ﬁ-W'"MEFW\@fWSP%w-m:‘_

Figure 4.1 Example caBIO gene search criteria and results

f.

In the search results, use the check boxes to identify the genes whose
symbols you want to use in the plot calculation.

Click Use Genes at the bottom of the page. This pulls the checked genes
into the For Gene Expression tab in a comma-separated list (Figure 4.2).

For Queries and Saved Lists

For Annotation For Gene Expression

Gene Expression Based Kaplan-Meier Survival Plots

1. Gene Symhbok COH13 FABPE HAMNDH Ha, @ (SR )
[=-1-e]

Figure 4.2 Genes pulled in from caBIO display on the selected tab

Gene List - This link locates gene lists saved in calntegrator2.

a.

Click the Gene List icon (= ) to open a small dialog that lists prior-saved
gene lists in calntegrator2. See Creating a Gene List on page 53.

In the drop-down menu, select a gene list. In the list that appears, use the
check boxes to identify the genes whose symbols you want to use in the plot
analysis.

Click Use Genes at the bottom of the dialog. This pulls the checked genes
into the For Gene Expression tab.

CGAP — Use this directory to identify genes. Before clicking this link you must
enter gene symboils in the text box. This link does not pull anything into
calntegrator2 but does provide information about the gene(s) whose names you
enter.



APPENDIX

DATA IMPORT CONFIGURATIONS

This appendix describes configurations for importing data into a study.

Topics in this appendix include the following:

Subject subject annotation Data Configuration on this page
Delimited-Text Annotation Import on this page

Annotation Field Configuration on page 112

Sample Data Configuration on page 112

Genomic Data Configuration on page 113

Imaging Data Configuration on page 113

| Subject subject annotation Data Configuration

The following subject annotation data configuration information is collected:

subject annotation Data Source (delimited text)
Protocol Id (of study to import)

For delimited text, see Delimited-Text Annotation Import. For subject annotation
files, one field must be identified as the subject identifier.

See Annotation Field Configuration for details on specification of visibility and
browse configuration.

Delimited-Text Annotation Import

Delimited-text annotation files must be in standard comma-separated value format. The
file must include a header line that specifies the name for each field. Each row of data
must contain the same number of values as the header row. The file must include a

column that will be designated as the identifier (e.g. subject identifier, sample identifier,

111



calntegrator2 v.1.0 User’s Guide

etc.) for each row. Optionally a file may include a single column that will be designated
as a time-point indicator. Each row must contain a unique combination of identifier and
time-point indicator of a unique identifier if no time-point is included. An example of the
content of a file including a time-point is shown below.

CEINT3

“patientld”, “timepoint”, “bloodPressure”, “weight”
“1234”,“T17, “120/807, “180”
“1234”, “T2”, “125/80”, “190”
“5678”, “T17, “120/85”, “200”

After upload of the file, the Study Manager must indicate for each field:

e Field type (identifier, timepoint indicator, text, integer, float or boolean)

o After specification of these types, the file will be validated to ensure that the
values are valid for the types selected and that the file conforms to the
requirements given above.

Annotation Field Configuration

For each annotation field (regardless of the source), the Study Manager must specify
the following information:

e Annotation semantics: each annotation field (whether associated with a subject,
image series, image or sample) must either:

° be associated with an existing annotation definition known to the system,
° be associated to an existing CDE in caDSR or

° have sufficient semantic metadata recorded so that the field may be
submitted for registration as a CDE in caDSR.

e Field authorization: Each field must be either declared publicly visible or
restricted to a list of groups. The default will be the visibility settings given at the
study level. For more information, see Adding Subject Annotation Data on page
18.

o Whether the field is to be included in the results list for a given entity type (i.e.
Subject, Sample, ImageSeries or Array Data) when browsing data.

o Whether the field is to be included in simple single-input searches when
browsing data.

Sample Data Configuration
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Sample data may be uploaded from either caArray 2 or from delimited-text import.
Samples imported from caArray 2 may have annotation updated by use of the
delimited-text import functionality if sample annotation is required. Import from caArray
2 requires specification of the following information:

e caArray server hostname
e caArray server JNDI port

e caArray username
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e caArray password

o Either the experiment identifier (to import all samples in the experiment) or a file
containing a comma-separated list of samples in the format “experiment

identifier”, “sample name”.

e Mapping of samples to subjects. This may be specified by a comma-separated

list in the format “subject identifier’, “sample identifier” or by a regular-
expression based mapping formula.

When samples are imported via delimited-text import, the time-point is associated to
the sample itself. This means that each sample may be associated with only one time-
point (i.e. multiple time-points for the same sample are invalid).

Genomic Data Configuration

All genomic data (i.e. array data) is imported from caArray 2. First the Study Manager
must specify sufficient information to map study samples to caArray 2 samples. If all
samples were imported directly from caArray 2 as described in Special Requirement:
Sample Data Configuration, no further information is required for this step. If samples
were imported via delimited-text, the Study Manager must specify

e caArray server hostname

e caArray server JNDI port

e caArray username

e caArray password

e A mapping of calntegrator2 sample identifiers to caArray 2 samples, specified

as a comma-separated list in the format “calntegrator2 sample identifier”,

“caArray 2 experiment identifier”, “caArray 2 sample name”.

The system will enable the Study Manager to navigate easily to the selected caArray 2
instance.

Next, the system will indicate the available platforms and array data types available for
the study samples. The Study Manager will indicate which platforms and data types to
import and for each platform/data type combination will indicate:

e Whether to import the data
e The visibility of the data; either public or restricted to a set of groups. Low-level

genotyping data (raw data and normalized) will always have restricted visibility.

Imaging Data Configuration

The following imaging data configuration information is collected:
e NBIA grid server hostname (defaults to NCICB instance)
e NBIA grid server port (defaults to NCICB instance port)

¢ Protocol Id
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e Mapping of NBIA Patients to subjects imported from subject annotation data
source. This may be specified by a comma-separated list in the format “subject
identifier”, “NBIA patient identifier” or by a regular-expression based mapping
formula.

¢ Which annotation fields to import from NBIA.

e The system will enable the Study Manager to navigate easily to the selected
caArray 2 instance.

Additional annotation for either images or image series may be imported using the
delimited-text import functionality.
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GLOSSARY

This glossary defines acronyms, abbreviations, and terminology used in this guide.

Term Definition

caBIG cancer Biomedical Informatics Grid

caBIO Cancer Bioinformatics Infrastructure Objects

caCORE cancer Common Ontologic Representation Environment

caDSR Cancer Data Standards Repository

caMOD Cancer Models Database

CGH Comparative Genomic Hybridization

EBI European Bioinformatics Institute

EVS Enterprise Vocabulary Services

MAGE 1.1 MAGE 1.1 is a widely-used microarray data standard or guideline

MAGE-ML XML-based standard for representation of microarray data

software format

MIAME 1.1 MIAME1.1. is a standard or guideline for the minimum amount of
information required to make a microarray record useful to others.

MGED Ontology MGED Ontology is a controlled vocabulary standard that concisely
defines terms as they relate to Microarrays and caArray as a whole

MGED Microarray Gene Expression Data Society

MMHCC Mouse Models of Human Cancers Consortium

NCI National Cancer Institute

NCICB National Cancer Institute Center for Bioinformatics

URI Uniform Resource Identifier

URL Uniform Resource Locators

XML Extensible Markup Language (http://www.w3.org/TR/REC-xml/) -

XML is a subset of Standard Generalized Markup Language (SGML).
Its goal is to enable generic SGML to be served, received, and
processed on the Web in the way that is now possible with HTML. XML
has been designed for ease of implementation and for interoperability
with both SGML and HTML
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