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ABOUT THIS GUIDE

This section introduces you to the Cancer Molecular Analysis Portal User’s Guide. It
includes the following topics:

Purpose

Purpose on page v

Audience on page v

Topics Covered on page v

Text Conventions Used on page vi

Credits and Resources on page Vii

This guide provides an overview of the Cancer Molecular Analysis Portal (CMA Portal)
and instructions for using its tools and resources for querying and analyzing patient
tissue sample data. This book is organized into chapters that parallel the CMA Portal’s
workflow.

Audience

This guide is designed for researchers who want to perform ad hoc querying and
reporting across multiple domains, such as gene expression, chromosomal
aberrations, and clinical data.

Topics Covered

If you are new to CMA Portal, read this brief overview, which explains what you will find
in each chapter.

Chapter 1 provides information for launching, logging in to, and navigating the
CMA Portal.

Chapter 2 describes how to use the CMA Portal to research gene expression,
copy number, SNP, LOH, and pathway data.

Chapter 3 describes how to use the CMA Portal to review pathways and the
anomalies associated with them.

Chapter 4 describes how to use the CMA Portal to investigate chromosomal
regions of amplification, deletion, and over/under-expression.
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e Chapter 5 describes how to use the CMA Portal to study clinical data and
explore the relationships between clinical and molecular study data.

e Chapter 6 describes how to use the CMA Portal to perform principal component
and gene pattern analyses, and to access associated research tools.

e Chapter 7 describes how to select, create, and manage patient and/or gene

lists.

e Glossary defines terms in this guide.

Text Conventions Used

vi

This section explains conventions used in this guide. The various typefaces represent
interface components, keyboard shortcuts, toolbar buttons, dialog box options, and text

that you type.

Convention Description Example

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

URL Indicates a Web address. http://domain.com

text in SMALL CAPS

Indicates a keyboard shortcut.

Press ENTER.

text in SMALL CAPS +
text in SMALL CAPS

Indicates keys that are pressed
simultaneously.

Press SHIFT + CTRL.

Italics

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

See Figure 4.5.

Italic boldface
monospace type

Represents text that you type.

In the New Subset
text box, enter
Proprietary
Proteins.

Note:

Highlights information of particular
importance

Note: This concept
is used throughout
the document.

{}

Surrounds replaceable items.

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

GETTING STARTED WITH THE CANCER
MOLECULAR ANALYSIS PORTAL

This chapter provides information for launching, logging in to, and navigating the
Cancer Molecular Analysis Portal.

Topics in this chapter include:

e About the Cancer Molecular Analysis Portal on page 1

e Launching the Cancer Molecular Analysis Portal on page 2

e Logging In To the Cancer Molecular Analysis Portal on page 2

e Navigating Through the Cancer Molecular Analysis Portal on page 7
e |Installing the SVG Plugin on page 13

e Logging Out on page 15

e Application Support on page 15

About the Cancer Molecular Analysis Portal

The Cancer Molecular Analysis Portal (CMA Portal) provides tools and resources that
enable you to query genomic characterization, sequencing, and clinical data. For more
information about the available data, refer to The Cancer Genome Atlas’ (TCGA'S)
website at:

http://cancergenome.nih.gov/components/dmbca.asp

Launching the Cancer Molecular Analysis Portal

To launch the Cancer Molecular Analysis Portal, follow these steps:

1. In Internet Explorer or other browser, type the following CMA Portal URL in the
address field: https://cma.nci.nih.gov/cma/index.jsp



https://cma.nci.nih.gov/cma/index.jsp
http://cancergenome.nih.gov/components/dmbca.asp
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The CMA Portal home page appears (Figure 1.1) and displays the Gene View
menu by default.

Gene View

Gene View Wisualize gene expression,

copy number, SMP, and
pathway data on a gene by
gene hasis. Generate detailed

Existing Users:

user: |

study related reports for a pass: I

given gene,

Available resources include: M
Gene Expression Plots, KM

Survival Plots, CGWER
Integration, and Pathway

Visualizations, — -
Additional Information:

Chmren W e b 10 el 3 Fhox PR 187

+ Register
+ Provide your feedback

e

Figure 1.1 Cancer Molecular Analysis Portal — Home Page

Logging In To the Cancer Molecular Analysis Portal

If you intend to conduct your research using open-access data® only, you do not need a
user ID to use CMA Portal resources. However, to take advantage of controlled-access
data? in the Cancer Genome Atlas (TCGA) you must provide a username and
password. See Requesting a Username and Password on page 5.

Logging In From the Home Page
If you have a CMA Portal account, you can log in from the Home page before you use
any of the CMA Portal tools.

To log in to the CMA Portal, follow these steps:

1. Inthe Existing Users side bar, type your username and password in the text
boxes provided.

2. Click Log In.

Logging In From Workspace Pages
If you do not have a CMA Portal account, you can use any of the CMA Portal tools with
open-access data. Afterward, you may decide to register for access to controlled data.

To log in to the CMA Portal from workspace pages, follow these steps:

1. Open-access data — Data that is available to the general public.
2. Controlled-access data — Non-public, protected data.
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1. Click any of the views or tools on the menu bar, for example, Analysis Tools.

2. Read and accept the provisions. See Accepting the Cancer Molecular Analysis
Portal Provisions on page 5.

In this example, the Analysis Tools workspace appears.
m National Cancer Institute

™
CaB I G cancer Biomedical
Informatics Grid ™

Cancer Molecular Analysis Portal

mmw CLIHICAL VIEW | ANALYSIS TOOLS | LOGINREGISTER

T Login/Register tab

Figure 1.2 Analysis Tools Workspace — Tabs

3. Click the Login/Register tab.
The Login page appears.

m National Cancer Institute

CaB I G cancer Biomedical
Informatics Grid ™

Cancer Molecular Analysis Portal

username: I
password: I @

Submit | Feset
Mot a registered §ser? Register now,

1

| Register for a username and password

\'/f_ :@ FIRSTGOV

Submit username and password

Figure 1.3 Login Page

4. Type your username and password in the text boxes provided, and then click
Submit.If you do not have an account, click Register to register for a username
and password, and then follow the instructions in Requesting a Username and
Password on page 5.
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Accepting the Cancer Molecular Analysis Portal Provisions

The Legal Rules of the Road page appears after you have logged in. This page also
appears if you click any of the tabs on the left side of the page without having logged in
first.

] in ent methithrEsearcher warned & prelimin ata have ificant un Ty I
and should be used with caution. Commercial use of the documents on this site may be protected under
United States and foreign copyright laws. You are encouraged to review impartant Use Guidelines by
clicking on the link: http: f fcancergenome.nih.govfdatafaccessy

I HAVE READ AND UNDERSTOOD THE ABOVE PROYISIONS, AND SIGNIFY MY AGREEMENT BY
CLICKING HERE
A

Click this link to accept the agreement

Figure 1.4 Legal Rules of the Road Page

Read the provisions, and then click CLICKING HERE (Figure 1.4).

Requesting a Username and Password

If you are a first-time CMA Portal user and want to access controlled TCGA datasets,
click the Register link.

To register for a username and password, follow these steps:

1. Inthe Additional Information section of the side bar, click Register.
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The New Users page appears.

New Users

Register for an account to gain instant access to public data

* required field

Name:

First name*: I
Last name*: I
Email*: I
- Your account infarmation will be sent to this address

Phone*: I

Institution™®: I

Department: I

Verification:

Image®*: i ﬁg

- Flease type the text below, displayed in the image above

Feszet | Register

Figure 1.5 New Users Page

In the Name area, type your first and last names in the text boxes provided.

In the Contact Information area, type your email address and other contact
information in the text boxes provided.

Note: The system will send your account information to this email address.

In the Verification area, type the series of letters and numbers in the text box
exactly as displayed in the verification image.

Click Register, or, to clear all text boxes, click Reset.
Note: All registration information requested is required.

If you clicked Register, the system displays a message indicating that your
account information will be sent to you by email.

When you receive your account information, follow the instructions in the email
message to apply for a Data User Certificate (DUC). For further information
about data access and DUCs, see http://cancergenome.nih.gov/dataportal/
data/access/closed/duc/.



http://cancergenome.nih.gov/dataportal/data/access/closed/duc/
http://cancergenome.nih.gov/dataportal/data/access/closed/duc/
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Navigating Through the Cancer Molecular Analysis Portal

The panes on the CMA Portal workspace enable quick access to all the workspaces.
Each workspace has tools and resources that allow you to investigate genomic data.

Navigating the Cancer Molecular Analysis Portal Home Page

The Cancer Molecular Analysis Portal home page (Figure 1.6) appears after you have
accepted the Legal Rules of the Road.

m National Cancer Institute

Context

CaB I G cancer Biomedical
Informatics Grid ™

Cancer Molecular Analysis Portal

Gene View

Gene View Wisualize gene expression, copy [EHEENG) WoErst

number, SMP, and pathway data on a

gene by gene basis. Generate detailed user:
study related reports for a given gene. ' I

) , pass: I
Available resources include: Gene
Expression Plots, KM Survival Plots, .
CGWE Integration, and Pathway M

Wisualizations.,

e B s i B K34 Pt PR 187

Additional Information:

+ Register
+ Provide your feedback

@ TFirRsTGO\

Menu pane Overview pane User Access pane

Figure 1.6 The Cancer Molecular Analysis Portal Home Page

Table 1.1 describes each of the panes on the Home page, and the Context drop-down list at the
upper right side of the page.

Area Description/Function
Menu pane Provides links to query and analysis workspaces
Overview pane Provides a brief overview of each of the workspaces

User Access pane | Login page for existing users. Provides links to register for an account
and to provide feedback and request CMAP support.

Table 1.1 Cancer Molecular Analysis Portal — Home page elements
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Area Description/Function

Context Indicates the current dataset used for your queries. Currently data from
TCGA is available for research. Other datasets will become available in
subsequent releases of the portal.

Table 1.1 Cancer Molecular Analysis Portal — Home page elements (Continued)

Menu Pane Links
Each section of the Menu pane acts as link to their respective workspaces. Click a link
to access the tools and resources associated with each menu item. Figure 1.7
illustrates the links to the workspace in the Menu pane.

1—> Gene View

2—>

4—>

Figure 1.7 Menu Pane Links

Table 1.2 describes each item on the Menu pane.

l\cl:l?rlr!()buetr Description/Function
1 Gene View link — Provides access to the gene analysis workspace
2 Genome View link — Provides access to the genome workspace
3 Clinical View link — Provides access to the clinical analysis workspace
4 Analysis Tools link — Provides access to the analysis tools workspace

Table 1.2 Cancer Molecular Analysis Portal — Menu pane elements

Overview Pane Elements
The Overview pane provides a brief overview of each workspace and the tools and
resources available for research.
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Figure 1.8 is an example of the overview and resource information that is provided for
each workspace.

Gene View

Wisualize gene expression, copy
nurmber, SMP, and pathway data on a

gene by gene basis. Generate detailed || @ Qverview
study related reports for a given gene.

Available resources include: Gene
Expression Plots, KM Survival Plots,
CGWE Integration, and Pathway
Visualizations.

Baen Bt b Bk 430 Bt @EFH 1)

| €——— Resources

Figure 1.8 Overview Pane — Gene View

User Access Pane Elements
The Access pane provides access to controlled-access data for users who have
registered for an account for TCGA (The Cancer Genome Analysis) data. New users
can register for an account in the Additional Information section.

Existing Users:

user: l— ¢ 1
pass: l— < 2

login |b 3

Additional Information:

- Register— 4
+ Provide your feedback €= §

Figure 1.9 User Access Pane

Table 1.3 describes each item on the User Access Pane.

I\CI:L?rlg%L:atr Description/Function
1 User — Type your username here to log in and obtain complete access to Cancer
Molecular Analysis Portal
2 Pass — Type your password <<This
3 login — Click to log in to the portal

Table 1.3 CMA Portal home page — User Access side bar elements
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Callout oo .
Number Description/Function
4 Register — Click the link to register for access to the full dataset

5 Provide Your Feedback — Click the link to display the NCI Center for
Bioinformatics Support page in a new browser window

Table 1.3 CMA Portal home page — User Access side bar elements (Continued) (Continued)

Navigating the Cancer Molecular Analysis Portal Workspaces
Each of the workspaces, Gene View, Genome View, Clinical View, and the Analysis
Tools has its own workspace which is displayed whenever you select an item on the
Home page menu bar. Each workspace contains tabbed pages, a side bar, and unique
tools and resources. The tabs and sidebar are the same for all workspaces except the
Login/Register workspace.

Tabs Elements
Tabs run across the top of each workspace except the Login/Register workspace. They
allow you to access all CMAP workspaces.

m GEHE YIEwW m CLIHICAL VIEW | AHALYSIS TOOLS LOGINREGISTER

Figure 1.10 Workspace Tabs
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Side Bar Elements
The side bar appears on the right side of the of each workspace except the Login/
Register workspace.

Administration:

+ ¥Yiew Results

* List Management .. .

¢ Cancer Genome Atlas |[€——— Administration
Data Download

*+ Help

* Data Yersion

* number of Patients -
225

* number of Expression | €——News
Arrays - 938

* Number of Copy
Mumber Arrays - 361

PatientDID Lists:

ALL_PATIENTS
Low_Survival
Med_Survival
High_Survival
TP53_SomaticMu. ..
EGFR_SormaticMu...
PTEMN_Somatichu...
RB1_Somatichut... . .
DST_Somatichut... <«—— PatientDID Lists
MF1_SormatichMut...
CDKMNZA_Somatic,..
FIK3R1_Somatic...
CEMNPF_SomaticM...
ITGB3_Somatich...
TR53_allPID
TPS3_LowSuryiv...
TPS3_Diff_aLL ...

LI B B B L B L L L L L

Gene Lists:

<€—— Gene Lists

* TCGA Target Se...
* TPE3_Inin

Reporter Lists: .
«<— Reporter Lists

Mo lists currently saved

Items in Red are "custom” lists | €mm—— Custom LIStS Key
Figure 1.11 Side Bar

Administration Section Elements
Table 1.4 Describes each element in the Administration section.

Feature Description/Function

View Results Provides access to the workspace in which you have saved
queries

List Management Provides access to the default and any custom lists you may
have created

Cancer Genome Atlas Links to The Cancer Genome Atlas Data (TCGA) portal from

Data Download which you can search for and download data from TCGA

datastores. Also provides access to the Data Access Matrix. See
Accessing the Data Access Matrix on page 12.

Table 1.4 Side Bar — Administration
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Accessing the Data Access Matrix
The Data Access Matrix (the Matrix) application enables researchers to select data sets
in TCGA (The Cancer Genome Atlas) servers through a user-friendly graphic-based
selection system.

To access the Data Access Matrix follow these steps:

1. On the sidebar, click the Cancer Genome Atlas Data Download link.

The Cancer Genome Atlas Data Portal appears in a new browser window.

Search by Archive |Search by Sample |
v -
Glioblastoma multdorme (GEM) = 3
Cancer T¥De | Serous cystadenocarcinoma (OW) 2 3
Squamous carcinoma [LG) Shaow Files for w
Jownload
._I I""I
- < 5| 5| «
Baydor College of Medicine ™ 5 = -
Center Broad Institute of MIT and Hanard Reset 5 £3 23 @'_d'_
Harvard Medical School 't"l =3 =3 %
GC Biospecimen Care Resaurce w & i E |
- £ ]
Aftymatix HT Human Genome U133 Array Plate Set Batch/Sample wer[1 ]2 |3 ]a]2]1]2[1]2
Platform Afhyrmetix Human Exon 1.0 5T Array
Aftymetix Genome-ide Human SHF Arrey 6.0 TCcaa-02-0001-01 [ A A P A P N N A A
Agilent Hurman Genome CGH Microarrey 2444 ~
TCEA-02-0002-01 | & A P A P M M s s
T,
Exprassian-Geanes TCaA-Dz-0003-01 (A A P A P N N A A
Data Type Expression-Exon ToaA-02z-0006-01 | A A P A P N N A A
Expression-miFhla
Copy Mumber Results » ToeAa-02-0007-01 [ A A P A P N N A A
File Marme ToGA-D2-0009-01 | A A P A P N 0N A A
Gl e ToEA-02-0010-01 | A A P A P N N A A
Partial)
L ToGa-02z-0011-01 | A A P A F N N A A
Submission 1107 - |61 4/08
Date on ar After Before TCGEA-02-0014-01 | & A P A P N N A A
[ Raset J Find TCGA-02-0021-01 | & A P s P M M s s

Access to the Data Access Matrix

Figure 1.12 The Cancer Genome Atlas Portal — Search Data Page

2. Click the Search Data tab on the top of any Portal page, and then click the
Search by Sample link. You can also click anywhere in the Data Access Matrix
image.

Follow the instructions in the Data Access Matrix documentation for selecting and
downloading data.

News Section
Table 1.5 describes each element in the News section.

Feature Description/Function

Data Version Provides information about the date and source of the data
available for research and a link to a TXT file that contains
a list of data source files.

Number of Patients Number of patients sampled for the dataset
Number of Expression Arrays Number of arrays used to obtain the available expression
data

Table 1.5 Side Bar — News

11
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Feature Description/Function

Number of Copy Number Arrays | Number of arrays used to obtain the available copy
number data

Custom Lists Key Provides a key for any user-defined lists that appear in the
side bar. For example, see the PatientDID section in
Figure 1.11.

Table 1.5 Side Bar — News (Continued)

Note: The numbers of patients sampled and arrays used are updated continuously as new
data sets from TCGA become available through the Data Coordination Center (DCC).
For further information, see TCGA website at:
http://cancergenome.nih.gov/components/dmbca.asp.

PatientDID List Section
De-identified ID (DID) information is data from tissue sample analysis from which
personally identifiable information has been removed such that a researcher can no
longer trace data back to an individual patient. For a description of PatientDIDs and the
PatientDID lists, see About PatientDID Lists on page 68 and Navigating the Sidebar
Lists on page 69.

Gene Lists Section
The Gene Lists section displays pre-defined sets of genes available for query (currently, the
TCGA dataset) in black text and user-defined lists in red. See About Gene Lists on page 68 and
Creating Custom Lists on page 71.

Reporter Lists section

The Reporter Lists section displays user-defined sets of gene reporters <<Subhain red text.
See About Gene Reporter Lists on page 69 and Creating Custom Lists on page 71.

Installing the SVG Plugin

you must install the Adobe SVG Plugin to display the pathway diagrams generated in
CMA Portal. If you are an Internet Explorer user, Adobe’s installer will add the plug-in
automatically into Internet Explorer.

If you are a Mozilla Firefox user, follow these steps:

3. Navigate to http://www.adobe.com/sva/viewer/install/main.html and scroll down
the page to the Installing Adobe SVG Viewer section.

Viewers
Language Operating system  Version Date
Englizh Win 95—F 303 04520032
hac 5691 30 112001
Mac 101104 30 112001

RedHat Linle: 7.1-92 301 beta 3 1272003

Zolaris @ 30 heta 1 1102001

Figure 1.13 Adobe SVG Viewer Download Links

4. Click the link that is appropriate to your language and operating system.

12
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The Opening SVG Viewer dialog box appears.

Figure 1.14 Opening SVG Viewer Dialog Box
x

You have chosen to open

SYGYiew.exe
which is a: Application
fram: http: fidownload. adobe.com

Would vou like to save this File? i

Save Filz Cancel

5. Click Save File.

Using Windows Explorer browse to the
C:\Program Files\Common Files\Adobe folder.

7. Click the Plugins folder and copy the NPSVG3.dl land NPSVG3. zip. files.

8. Paste both files into your Firefox plugins folder (the default Firefox plugins folder
is C:\Program Files\Mozilla Firefox\plugins).

9. In the Firefox browser address field, type about:config.

A list of configurable files appears.

startup, homepage_override_url default skring htkp: %L DCALE Y www . mozilla, com) %
startup.homepage_welcome_url defaul: skring hkbp: {3 L OCALE S v mozilla. com 4
‘syg.enabled user set boolean
toalkit. scrollbox, dickTaScrall, scrollDelay default integer 150 Copry Mame

toalkit.scrollbox, scrollIncrement default integer 20 Copy Yalue
ui. allow_platForm_file_picker defaul: boolean true HEw
ui.key.accelkey default inkeger 17 Toggle
ui.key.chromedccess defaul: integer 4

Figure 1.15 Plugins

10. Scroll down the list to svg.enabled to configure the setting.

11. To change the value from true to false, double click the row, or right-click the
row, and select Toggle.

12. Close all browser windows and restart Firefox.

13
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Logging Out

To log out of Cancer Molecular Analysis Portal, in the Cancer Molecular Analysis Portal
workspace, click the LOGOUT tab in the upper right-hand corner.

You are logged out of Cancer Molecular Analysis Portal and returned to the Home

page.

Caution: The system logs you out automatically after 30 minutes of inactivity. Because the CMA
Portal does not save your custom lists from one session to the next, you will not be able
to retrieve your lists after you have been logged out.

Application Support

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

Email: ncicbh@pop.nci.nih.gov

When submitting support requests via email, please

include:

e Your contact information, including your
telephone number

e The name of the application/tool you are using
The URL of the application

e 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 from:
Monday to Friday, 8 am — 8 pm Eastern Time,
excluding government holidays.

14
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CHAPTER

WORKING WITH GENE-BASED VIEWS

This chapter describes how to use the Cancer Molecular Analysis Portal to research
gene expression, copy number, SNP, and pathway data.

Topics in this chapter include:
e Overview on page 17
e Creating Gene Expression Plots on page 18
e Creating Gene Expression-Based Kaplan-Meier Plots on page 28
e Viewing Clinical Reports on page 32
e Viewing Mutation and Copy Number Changes on page 33

e Visualizing Pathways on page 34

Overview

The Gene View workspace in the CMA Portal enables researchers to analyze and
visualize gene expression, copy humber, SNP, LOH, and pathway data on a gene-by-
gene basis, and to generate detailed study-related reports for a given gene.

This workspace provides access to gene expression plots, Kaplan-Meier survival plots,
genome browser views, and pathway visualizations.

The CMA Portal analyzes data and categorizes gene anomalies (e.g., overexpression,
amplification, etc.) by anomaly type. The following table illustrates the categories
assigned to different data types.

Data Type Category

Gene expression | Overexpressed | Underexpressed

Copy number Amplified Deleted

Table 2.1 Categories of data analysis

17
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Data Type Category

Mutation Mutated NA

Table 2.1 Categories of data analysis (Continued)

Note: CMA Portal also lists any agents (chemical compounds) that are
associated with a genetic anomaly. The Cancer Gene Index Project is the
source for gene-to-drug relationship.

Creating Gene Expression Plots

To create a gene expression plot, follow these steps:

1.

18

Do one of the following to navigate to the Gene View workspace:
From the Home page, click Gene View.

-or -

From any page in the portal, click the Gene View tab.

The Gene View workspace appears.

Gene based views

View Type:
& Gene Expression plot
' kaplan-Meier survival plot for Gene Expression Data
© view mutations and copy number changes

Gene Symbal (HUGO): I [show gene info]

ALL_PATIENTS ii
Lowe_Survival

Restrict to sample group: |kMed_Survival
High_Survival
TP53_Somatichutation_valide»|

Select Array Platform:
[ (GBM: Broad) Affy HT Human Genome U133 |

clear | Go |
Pathway Visualization

Pathway Wisualization

Select a Pathway
|The 41BB-dependent Immune Response j

clear | Go |
Figure 2.1 Gene View — Default Workspace

Under View Type, select the type of plot you want to generate.
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Table 2.2 lists the view type options.

View Type

Description

Gene Expression Plot

Generates the following plots:

e Geometric Mean — displays mean expression intensity
(Geometric mean) versus Groups.For additional gene
expression plot details, see Understanding Geometric Mean
Gene Expression Plots on page 21.

e Log2 Intensity — displays average expression intensities for
the gene of interest. For additional graph details, see Log2
Intensity Gene Expression Plot Details on page 23.

e Box and Whisker Log2 Intensity — displays a Box and
Whisker plot or box plot. For additional plot details, see Box
and Whisker Log2 Intensity Gene Expression Plot Details on
page 24.

Kaplan-Meier Survival
Plot

The Kaplan-Meier method is used for survival analysis. Kaplan-
Meier curves are used to estimate survival probability for the
user-defined set of criteria as a function of time and survival
differences as analyzed by the log-rank test.

View mutations and copy
number changes

Generates heatmaps and launches the Cancer Genome
Workbench. For additional information, see Viewing Mutation
and Copy Number Changes on page 33.

Pathway Visualization

Generates a graphic depiction of selected pathways and
provides links to pathway information. For details, see Visualizing
Pathways on page 34.

Table 2.2 Types of gene-based views

3. Inthe Gene Symbol (HUGO) box, type the gene symbol of interest, for
example, EGFR or WT1, for which you want to generate an expression plot.

4. To view details about the gene of interest in the Cancer Genome Anatomy
Project website, click show gene info, otherwise, skip to Step 6.

The Cancer Genome Anatomy Project website appears in a new browser

window.

The Cancer Genome Anatomy Project

Chr.m¢ somes | Tissues | SAGE Genie| RNAi | Pathways | Tools

Gene List

GeneFinder Results For: Hs; EGFR Hightight common Common View
) . sspeces of the Gaved
UniGene Build Hs.212Mm. 171 = T vt Loc
ext [Clones] IGo Chrom Pos] I pathwrays
inder Summa ™ ontalogy
I Motir
popp  MCEL - WOED - ISHORT jowG saeE o
Stanford] m[me_mx ffymetriz Summary] SHPs
Hovartis] U133 Summany] View
AST
Displaying 1 thru 1 of 1 items
er Symhol Sequence ID CGAP Gene Info

ilysis
¢HTP

EGFR Epidermal growth factor receptor (erythroblastic
leukermia viral (v-erb-b) oncogene homolog, avian)

Mh_005228
Mh_201254
Mh_201282
MM_201283

Gene Info

Figure 2.2 Cancer Genome Anatomy Project Web Page—EGFR
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5. For help with using the Cancer Genome Anatomy Project, click CGAP How To.

6. To restrict your research to a specific sample group, from the Restrict to
sample group drop-down list, select a sample group of interest. Custom lists
appear in red text. To select multiple sample groups for comparison, press and
hold the CTRL key and click each of the groups of interest.

7. From the Select Array Platform drop-down list, select an array platform.

Table 2.3 provides a description of each of the available arrays.

Array Platform Description

(GBM: Broad) Affy HT High-throughput expression profile of approximately 40,0000
Human Genome U133 transcripts and variants.

(GBM:UNC) Agilent Whole High-density profiling analysis tool that covers over 41,000
Human Genome unique human genes and transcripts

(GBM:LBL) Affy Human Contains approximately one million predicted and confirmed
Exon 1.0 exons.

Agilent 8 x 15K Human Contains probes for 530 human and 76 human viral

miRNA-specific Microarray microRNAs from the Sanger database v.10.1.

Table 2.3 Description of available array platforms

8. Click Go, or, to clear the entries on the page and start over, click Clear.

The geometric mean gene expression plot appears.

Note: The CMA Portal does not generate an expression plot if any of your
criteria are incompatible, for example, if the gene you selected is not
applicable for the array platform you selected. In such cases, a message
at the top of the page is displayed to alert you to the incompatibility
issue.
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Understanding Geometric Mean Gene Expression Plots

The geometric mean gene expression plot (Figure 2.3) appears by default when you
perform a gene expression search.

Geometric Mean | Log2 Intensity | Box and Whisker Log2 Intensity

Click here to open plot in a new window

Gene Expression Plot (EGFR)

3,000
2,750
2,500
2,250
2,000
1,750

1,300

1,250 Additional Info
Probeset : 201983_s_at
Intensity @ 2624.4243

Mean Expression Intensity

1,000

750 Std, Daw.: 2,2935

500

250

ALL_PATIENTS Low_Survival Med_Survival High_Survival
Group

Legend: Probesets

Wz11551 at [ z01984_s_at [ [] W zo1983_s_at[}]

Figure 2.3 Geometric Mean Gene Expression Plot
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Table 2.4 describes each area of the Gene Expression Plot page.

ltem

Special Instructions

Plot Type
Selection

Click a plot type name to display it.

Geometric Mean displays mean expression intensity (geometric
mean) versus Groups.For additional graph details, see
Understanding Gene Expression-Based Kaplan-Meier Plots on page
29.

Log? Intensity displays average expression intensities (log2
values) for the gene reporter of interest. For additional graph details,
see Log2 Intensity Gene Expression Plot Details.

Box and Whisker Log?2 Intensity displays a Box and Whisker plot
or box plot. For additional graph details, see Box and Whisker Log2
Intensity Gene Expression Plot Details.

Click here to
open plotin a
new window

Click the link to open the current plot in a new window and adjust the
display.

Legend
Probesets

Gene Reporter information — Indicates the color for each probeset
appearing in the plot.

To display gene reporter information, click a probeset number in the
Legend.

Additional Info

To display additional information about each probeset, hover your
mouse cursor over a bar in the graph. The pop-up window displays the
following information:

Probeset — Each probeset contains multiple probe pairs. Each
probe pair consists of two groups of probes—one called a perfect
match (PM) and the other called a mismatch (MM). The perfect
match is a set of oligonucleotides whose sequence exactly matches
the gene of interest; the mismatch differs from the perfect match at
one base position in the middle of the sequence.

Intensity — The geometric mean value calculated for each
comparison group.

Standard deviation — The standard deviation value of a comparison
group, such as GBM, for a particular probeset or gene. Standard
deviation is a statistical measure of spread or variability.

Table 2.4 Understanding the Gene Expression Plot workspace

Visualizing Probesets In the Legend
Detailed information for each probeset in the gene expression plot legend is available

via the CMA Reporter.

To view probeset details, click the probeset of interest.
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The CMA Viewer displays the detalils.
CMA Reporter View
OC\JAL Laboratory of' N = B
I R Populationm

[TUTE Genetics

Director’s Challenge > Tools : Affymetrix Probe Viewer

gearch again
Affymetrix GeneChip® probe sets that detect EGFR [ view all probe sets |

RefSeq: NW_005223.1

UniGene: Hs 485293 (build 213) [ CGAP Gene Info ] [ SMPs |

Gene symbol: EGFR

Alternate symbols: EREE, EREB1

Description: Epidermal growth factor receptor (erythroblastic leukemia viral (werb-b) oncogene hormolog, avian)
GenelD: 1956

AR 1 AR 1210

? 1ﬂ|ﬂﬂ 20|ﬂﬂ Sﬂlﬂﬂ 4ﬂ|ﬂﬂ Sﬂlﬂﬂ

probes: == 201953 _s_at (HG-UL133A_2, HG-U133A/2.0, HG-U133P lus2)
(thick lines represent oligos specific to the gene: thin lines represent nonspecific oligos)

Figure 2.4 Section of a CMA Reporter View — Probesets That Detect EGFR

Log?2 Intensity Gene Expression Plot Details
The Log2 Intensity Gene Expression Plot (Figure 2.5) displays average expression
intensities for the gene of interest based on Affymetrix GeneChip arrays (U133A
arrays). Multiple probesets (for some genes) are designed to measure the expression
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of the gene of interest. For more information on the probeset design strategy for human
genes, see the Affymetrix website at http://www.affymetrix.com.

Geometric Mean | Log2 Intensity | Box and Whisker Log2 Intensity

Click here to open plotin a new window

Gene Expression Plot (EGFR)

Log2 Expression Intensity

ALL_PATIENTS Low_Survival Med_Survival High_Survival
Disease Type

Legend: Probesets

W211551_at ] 201984_s_at [ [] B 201983_s_at [}

Figure 2.5 Log2 Intensity Gene Expression plot

Box and Whisker Log? Intensity Gene Expression Plot Details

The Box and Whisker Log2 Intensity Gene Expression Plot (Figure 2.6) displays a box
plot without all the individual data points for each sample. Examples of 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 dataset

e Compare two or more datasets
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o Compare distributions; the center, spread, and overall range are immediately
apparent

Geometric Mean | Log2 Intensity | Box and Whisker Log2 Intensity

Click here to open plot in @ new window

Gene Expression Plot {EGFR)

15

14

13

12

- ™ .

= 11 Additional Info
2 10 Median: 11,3425 —
a Mean: 11,3378
= q Q1: 9,7054
g Q3 13,5878
- B Max: 14,9437
o Min: 5.4743 - .
2y - . ™
e = =
w 1 NPlease click on the box o 11
) and whizker to view a plot| o | =
= 5 for thiz reporter.
= P - e e 2 I1 - E -

3

2

1

0

ALL_PATIENTS Law_Survival Med_Survival High_Survival
Groups

Legend: Probesets

W z11551_at Jl2z01984_s_at [ [] O []
Figure 2.6 Box and Whisker Log2 Intensity Gene Expression plot

A box and whisker plot or box plot is a graph that presents information from a five-
number summary. To display the summary about a probeset for one group, hover your
cursor over the probeset on the plot to display the Additional Information.

Table 2.5 describes Additional Information details.

Item Description

Median | Median value of log 2 (or ratio) gene expression values for a particular probeset or

unified gene

Mean Mean value of log 2 (or ratio) gene expression values for a particular probeset or
unified gene

Q1 The bottom section of the box. The first quartile is the median of the lower part of
the data

Q3 The top section of the box. The third quartile is the median of the upper part of the
data

Min. The minimum value

Max. The maximum value

Table 2.5 Box and Whisker Log2 Intensity Gene Expression Plot information
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Item Description

...plot Represents the probeset name

Table 2.5 Box and Whisker Log2 Intensity Gene Expression Plot information (Continued)

Note: To display a coin plot for the gene reporter, click anywhere in the box. A coin plot is a
box-and-whisker plot with all the individual data points (see Displaying a Coin Plot on
page 27).

In the box-and-whisker plot, the individual probeset summary is represented as follows
(Figure 2.7): Horizontal lines (the “whiskers”) extend to, at the most, 1.5 times the box
length (the interquartile range) from either or both ends of the box. They end at an
observed value, thus connecting all the values outside the box that are not more than
1.5 times the box width away from the box.

—— Potential outliers between 1.5*(IQR) above Q3
_ Largest non-outlier observation (“whisker”)

/ Box represents the interquartile range (IQR) Q3 - Q1

Top of box is upper (third) quartile (Q3, x.75)
_._ Black dot is the mean
Black line is the median (second quartile)

— Bottom of box is lower (first) quartile (Q1, x.25)

——L——— ——— Smallest non-outlier observation (“whisker”)
—— Potential outliers between 1.5*(IQR) below Q1

Figure 2.7 Box and Whisker Plot details
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Displaying a Coin Plot
A coin plot is a box-and-whisker plot that includes all individual data points. This
enables you to obtain a diagram representing a statistical summary of the data without
the disadvantage of concealing the real data.

Click here to open plot in & new window

Box and Whisker Log2 Intensity Coin Plots (EGFR)

211607_x_at

Log2 Expression Intensity

Croups

Figure 2.8 Coin Plot for a Probeset
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In the coin plot, the individual probeset summary is represented as follows (Figure 2.9).
Horizontal lines (the “whiskers”) extend to a maximum of 1.5 times the box length (the
interquartile range) from either or both ends of the box. They end at an observed value,
thus connecting all the values outside the box that are not more than 1.5 times the box
width away from the box.

15 . — Potential outliers between 1.5*(IQR) above Q3
—I— Largest non-outlier observation (“whisker”)

14 IE-’
13

o Box represents the interquartile range (IQR) Q3 - Q1
121 i Top of box is upper (third) quartile (Q3, x.75)
11 1

Black line is the median. Black line is the median.

10 -

— Bottom of box is lower (first) quartile (Q1, x.25)

— Circles are the individual data points

— Smallest non-outlier observation (“whisker”)
- — Potential outliers between 1.5*(IQR) below Q1

Figure 2.9 Coin Plot Details

Creating Gene Expression-Based Kaplan-Meier Plots

To create a gene expression-based Kaplan-Meier (KM) plot, follow these steps:
1. Do one of the following to navigate to the Gene View workspace:
e From the Home page, click Gene View.
-or -
e From any page in the portal, click the Gene View tab.

The Gene View workspace appears.

Gene based views

View Type:

' Gene Expression plot

% Kaplan-Meier survival plot for Gene Expression
Data

' wWiew mutations and copy number changes

Gene Symbol (HUGO): IEGFR [show
gene info]
Restrict to sample group: IALL_PATIENTS j

Select &rray Platform:
| (GBM: Broad) Affy HT Hurnan Genome U133 4|

clear | EI

Figure 2.10 Gene View Workspace — Gene-based Views Section

2. Inthe Gene Symbol (HUGO) box, type the gene symbol of interest, for
example, EGFR or WT1, for which you want to generate an expression plot.

3. To view details about the gene of interest, click show gene info.
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4. From the Restrict to sample group drop-down list, select a sample group.
Custom patient lists you have saved appear in red text.

5. From the Select Array Platform drop-down list, select an array platform.

Table 2.3 on page 20 provides a description of each of the available arrays.

6. Click Go, or, to clear the entries on the page and start over, click Clear.

The Gene Expression-based Kaplan-Meier Survival Plot appears.

If the system does not generate an expression plot, check for messages above
the Gene-based View section.

Understanding Gene Expression-Based Kaplan-Meier Plots
A Gene Expression-Based Kaplan-Meier plot (Figure 2.11) displays the survival rate at
each time point for samples with certain expression characteristics (e.g., EGFR
expression levels in tumor samples greater than those in the non-tumor samples by 3
fold or higher). Kaplan-Meier estimates are calculated based on the last follow-up (FU)
time and the censor status (O=alive, 1=dead) from the samples of interest.The Kaplan-
Meier estimates are then plotted against the survival time. The points that correspond
to the events with censor status of O are indicated on the graph. You can dynamically
modify the fold change (up and down regulation) thresholds and redraw the plot.
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Gene Expression

I(mm: Available Reporters:

INONE Vl lookup reporters |
Select Array Platform:
| (GBM: Broad) Afty HT Hurnan Genorme U133 |

Select a List: Up-Regulated:  Down-Regulated:

| MONE ~lz|en x| Foid  =[20 7| Fold
subrnit |
Gene Expression-Based KM Plot (egfr 2.0)
1.0
0.9
0.8
g 0.7
&
a 0.6
S_’ 0.5
=
=
0.4
:
& 0.3 Y
o ]lL
0.2 =
ome |
0.1 j_‘_l‘—L‘—
0.0

0 25 500 750 1,000 1,250 1,500 1,750 2,000 2,250 2,500 2,750 3,000 3250 3,500
DURATION IN STUDY

|I Up-Regulatedi2.0) Down-Regulated(2.0) Intermediar\.{2.0)|

View Clinical Data
Up-Regulated({2.0) Down-Regulated(2.0) Intermediary(2.0)

Statistical Report;

Number of Samples in group
Up-Regulated(2.0): 2 samples
Down-Regulated{2.0): 111 samples
Intermediary(2.0): 639 samples

Log-rank p-value(for significance of difference of survival between group of samples)
Up-Regulated(2.0) vs. Down-Regulated(2.0) =0.55587272364252033

Figure 2.11 Gene Expression-Based KM Plot

Table 2.6 describes areas on the Kaplan-Meier Survival Plot for Gene Expression data

page.
Item Function/Description
Gene When you apply a copy number filter, the CMA Portal provides links to

Expression/Copy | display the copy number data for samples
Number Filter

View Clinical When you apply a gene expression filter, the CMA Portal provides links
Reports to display the gene expression for Up-regulated 2.0, Down-regulated
2.0, and Intermediary2.0 samples. To generate a clinical report, click
the appropriate link. For more information, see Viewing Clinical Reports
on page 32.

Table 2.6 Gene Expression-Based KM Plot page
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Iltem Function/Description

Statistical Report | ¢ Number of Samples specifies the number of Up-Regulated2.0,
Intermediary2.0, Down-Regulated2.0 samples, if any.

e Log-rank p-Value indicates the significance of the difference in
survival between any two groups of samples segregated based on
gene expression of the gene of interest. The log rank p-value is
calculated using Mantel-Haenszel method. The p-values are
recalculated every time a new threshold is selected.

Table 2.6 Gene Expression-Based KM Plot page (Continued)

Creating and Filtering Gene Expression Queries

The criteria selection boxes on the top of the Gene Expression-based Kaplan-Meier
plot allows you to create and filter queries, and to modify fold change thresholds
dynamically.

Figure 2.12 shows query criteria selection boxes for gene expression plots.

mmw CLINICAL VIEW | ANALYSIS TOOLS | LOGINREGISTER

Gene Expression Filter

lGen_esyM: Ayailable Reporters:
INONE vl lookup reparters |

Select Array Platform:
| (GBM: Broad) Affy HT Hurnan Genome U133 =

Select a List: Up-Regulated: Down-Regulated:
| NONE =l z[z0 ] Fold  =[20 =] Fold
submit |
Figure 2.12 Gene Expression Filter

To create the gene expression plot, follow these steps:

1. Inthe Gene Symbol box, type the gene symbol of interest, for example, EGFR,
for which you want to generate the plot.

2. From the Select Array Platform drop-down list, select an array platform.

Table 2.3 on page 20 provides a description of each of the available arrays.

3. From the Select a List drop-down list, select a sample group. Patient lists you
have saved appear in red.

4. To generate a list of gene reporters, click look up reporters.
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The list of available gene reporters is displayed in the Available Reporters box.

m GENE VIEW | GEHNOME VIEW | CLIMICAL VIEW | AHALYSIS TOOLS | LOGINREGISTER

Gene Expression Filter

Gene Symbol:
IEGFR
2071984_s_at

Select Array Platform: 211E07 = at
I (GBM: Broad) Affy HT Human Genome U133 j 211 EEU:EE

Select a List: Up-Reqgulated: 201983 = =t
[TPE3_SomaticMutation_validated =] =[4.0 =] Fold 210984 at
sukimit |

Figure 2.13 Gene Expression Filter — Reporters List

Available Re orters:
211551 at

5. Select a gene reporter from the drop-down list.

6. Inthe Up-Regulated criterion box, select the “greater than or equal to” fold
change value, and then do the same in the Down-Regulated criterion box.

7. Click Submit.

The KM plot is redrawn with the criteria you selected.

Viewing Clinical Reports

Once you have generated a KM survival plot, you can view and download clinical data
items for the selected patient list (Figure 2.15). On the Clinical Report page, you can
save your sample group selection to a custom PatientDID list.

To view a clinical report, follow these steps:

1. Generate a gene expression-based Kaplain-Meier plot. For detailed
instructions, see Creating Gene Expression-Based Kaplan-Meier Plots on page
28.

The KM plot appears, with the clinical report links at the bottom of the graph.
705

PROBABILITY
=

0 250 sS00 P50 1,000 1,250 1,500 1,750 2,000 2,250 2,500 2,750 3,000 3,250 3,500
DURATION IM STUDY

M Up-Regulated(2.0) Down-Regulated(2.0) W Imermediarv(E.O)l

View Clinical Data
Up-Regulated({2.0) Down-Regulated(2.0) Intermediary{2.0)

Figure 2.14 Gene Expression-based KM Plot — View Clinical Data
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2. Under View Clinical Data, select the link for the sample group data of interest,
for example, Down-Regulated(2.0).

The clinical report appears.

Clinical Report: Down-Reguiated2.0QuickSearch

@@ = @
ImySavedList Save Patient List ||_ Check AlI7 Dowvningd CEY [— diose

107 records found, displaying 50 records, from 51 to 100, Page 243

€i1z2: 0
ditemns selected
PATIENT_ID PTID TUMOR_TISSUE_SITE
Patient DIDAV A I’ A
W W W
¥ 0155 TCGA-DG-0156 0156 GEM
¥ w157 TCGA-D6-0157 0157 GEM
Vioez TCGA-06-0162 0162 G
a7 TCGA-D6-0171 0171 GEm
[ 74 TCGA-0B-0174 0174 GEM
[ oi7s TCGA-06-0175 0175 G

Figure 2.15 Clinical Report Page

3. To sort the data numerically, click the up/down carets (a) in the heading row for

the column you want to sort. See Navigating Report Table Results on page 52
for details.

4. Do one of the following to select patient data for download:

[o]

To select individual patients, click the check box beside each patient of
interest.

-0r-

° To select all patients, select the Check All check box.

(o]

To clear all selected patients, select the Check All check box again.

[o]

To save the list of patients that you selected, type a unique name in the
mySavedList box, and click Save Patient List.

5. To download a comma-separated value file containing the selected patient
data, click Download CSV.

6. To close the report, click Close.

Viewing Mutation and Copy Number Changes

The Gene View workspace provides a link to the Cancer Genome Workbench (CGWB),
an application that allows you to view and drill down into copy number and mutation
data of a particular sequence. The CGWB integrates clinical tumor mutation profiles
with the reference human genome.
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To view mutation and copy number changes, follow these steps:

1. Inthe Gene Symbol box, type the gene symbol of interest, for example, EGFR,
for which you want to view mutation and copy number data.

2. Click Go, or, to clear the entries on the page and start over, click Clear.

Gene based views

Wiew Type:
' Gene Expression plot
' kaplan-Meier survival plat for Gene Expression Data
& view mutations and copy number changes

Gene Symbol (HUGO): I [show gene info]

Restrict to sample group: |ALL_PATIENTS j

Select Array Platform:
I Agilent 8x 15K Human miRMNA-s pecific microarray j

clear | Go |
Figure 2.16 Gene-based Views — View Mutation and Copy Number Changes

For instructions on using the CGWB features, refer to the online Help in that
application.

Visualizing Pathways

The pathway visualization section of the Gene View workspace provides a graphic
depiction of the pathway of interest and provides detailed information about associated
genes, agents, and anomalies. See Working With Pathways and Associated Anomalies
on page 35.
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CHAPTER

WORKING WITH PATHWAYS AND
ASSOCIATED ANOMALIES

This chapter describes how to use the Cancer Molecular Analysis Portal to review
pathways and the anomalies associated with them.

Topics in this chapter include:

e Overview on page 35

e Generating Pathway Diagrams on page 35

e Investigating Genes Via Pathway Diagrams on page 38

e Investigating Genes Via Pathway Gene Anomalies Tables on page 39

OverviewThe pathway visualization section of the Gene View workspace provides
access to graphic depictions of pathways of interest and provides detailed information
about associated genes, agents, and anomalies.

Generating Pathway Diagrams

Pathway diagrams enable you to investigate genetic anomalies at a cellular level.
To generate a pathway diagram, follow these steps:

1. Do one of the following to navigate to the Gene View workspace:
e From the Home page, click Gene View.
- Or -

e From any page in the portal, click the Gene View tab.
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The Gene View workspace appears.

Gene based views

View Type:
& Gene Expression plot
' kaplan-Meier survival plot for Gene Expression Data
' view mutations and copy number changes

Gene Symbaol (HUGO): I [show gene info]

ALL_PATIENTS ﬂ
Lowe_Survival

Restrict to sample group: |kMed_Survival
High_Survival
TP53_Somatichutation_valid: =

Select Array Platform:
[ (GBM: Broad) Affy HT Human Genome U133 |

clear | Go |

Pathway Visualization

Pathway Wisualization

Select a Pathway
IThe 41BB-dependent Immune Response j

clear | Go |

Figure 3.1 Gene View — Default Workspace

2. Under Pathway Visualization, select the pathway of interest from the Select
Pathway drop-down list. Table A.2 on page 74 lists the pathways that are
available for investigation.

3. Click Go. Or, to return to the top of the pathway list, click Clear.
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The Pathway Visualization and Pathway Gene Anomalies page appears in a
new browser.
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Figure 3.2 Pathway Visualization and Pathway Gene Anomalies Page

Note: If the pathway diagram is not displayed, install the SVG plugin on your computer. For

more information about installing the SVG plugin, see Installing the SVG Plugin on page
13.

The Pathway Visualization and Pathway Gene Anomalies page is divided into 2
sections as follows:

e Aninteractive diagram of the pathway of interest appears at the top of the page.
The basis for the visualization is a BioCarta pathway diagram. The selected
pathway is depicted as if projected onto a morphological illustration of a cell. It
depicts gene-to-gene and other molecular interactions in a graphical interface.

o A Pathway Genes Anomalies table appears at the bottom of the page. It lists the

genes for the selected pathway and the anomalies associated with each of
them.
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Investigating Genes Via Pathway Diagrams

38

The pathway diagram contains hyperlinks that allow you to investigate each gene
associated with the pathway. The graphic representations of the genes link to, and
launch, the UCSC Genome Bioinformatics website’s Genome Browser, which provides
detailed information about the genes of interest.

Additionally, the pathway diagram interacts with the Gene Pathways Anomalies table at
the bottom of the page so that you can isolate genes that are of interest to you.

Gene PKAc
Symbol/Graphic

Gene Akap95
Symbol/Graphic

& )

Figure 3.3 Pathway Diagram — Close-up View of Gene Symbol PKAc

To display information about a given gene, follow these steps:

1. To investigate a specific gene via the UCSC Genome Browser, click its symbol/
graphic on the diagram. For example, to investigate the PKAc gene, click any of
the graphic symbols labeled PKAC.

The UCSC Genome browser opens and displays information about the selected
gene. For complete documentation, click the Help button on the UCSC Genome
Bioinformatics website.

2. To highlight the genes associated with a given column of data in the Gene
Pathways Anomalies table, scroll down to the table and click the column
heading. For example, to isolate the amplified genes on the Biocarta diagram,
click the Amplified column heading.
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All amplified genes are highlighted in the diagram. Compare Figure 3.4 with
Figure 3.2 on page 37.
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Figure 3.4 Pathway Diagram — Isolated Amplified Genes

3. To review genes for the selected pathway and the anomalies, mutations, and
agents associated with them, scroll down to the Pathway Gene and Anomalies
table, and follow the instructions in Investigating Genes Via Pathway Gene
Anomalies Tables on page 39.

Investigating Genes Via Pathway Gene Anomalies Tables

The Pathway Gene Anomalies table (Figure 3.5) lists the genes for the selected
pathway alphabetically, and indicates the anomalies associated with each gene with a
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black dot. Any agents associated with a gene are listed in the Agents column. They are
hyperlinked to the NCI Thesaurus.

[sa ]

Pathway Gene Anomalies First Prev Mext Last | Rows Displayed

13 results found, displaving 1 to 13
Any .
_ Anomaly/Agent Amphfmd peleted m
atfd - L

cfos '

F
¢ & o0 @@

dezaguanine,
gonadotropin-releasing
hormone analog,

- gossypol acetic acid,
nogalarnycin,
sulofenur, tyrphostin
ai
R
R
R
R
carbenicillin, dasatinib,
fostriecin, purine
antagonist, sr-450234,
thisinosine
@ anthrapyrazale,
cephalostatin

Figure 3.5 Pathway Gene Anomalies table

Table 3.1 describes each column on the Pathways and Associated Anomalies table.

Column Name Description

Gene Genes that are associated with a given pathway

Any Anomaly/Agent | A black dot appears when a gene within the pathway has an anomaly
and/or drug agent associated with it.

Mutated A black dot appears when genes within the pathway are categorized
as mutated.

Amplified A black dot appears when the computed copy humber of the gene is
greater than, or equal to, 2.5.

Deleted A black dot appears when genes within the pathway have been
deleted.

Overexpressed A black dot appears when genes within the pathway are categorized
as overexpressed.

Underexpressed A black dot appears when genes within the pathway are categorized
as underexpressed.

Agents A black dot appears when genes within the pathway are associated
with a drug agent.

Table 3.1 Column descriptions for Pathway Genes and Anomalies

To display detailed information about genes and agents, follow these steps:

1. Scroll to the bottom of the Pathway Visualization and Pathway Gene
Anomalies page.

2. For detailed gene information, click the gene name hyperlink.
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A new window displays the NCBI Entrez Gene page with detailed information
about the selected gene.

3. For detailed agent information, click the agent name hyperlink.

A new window displays the NCI Thesaurus page with detailed information about
the selected agent.

Navigating the Gene Anomalies Table
The Gene Anomalies table provides several mechanisms for viewing and sorting the
information provided.

By default, the table is sorted alphabetically by gene. Black dots in a Gene row indicate
the anomaly(ies) with which a given gene is associated.

ISD vl
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Figure 3.6 Gene Anomalies Table — Sorted Alphabetically

To change the sort order and your view of the table, follow these steps:

1. To sort the table by anomaly, click the column heading for the anomaly of
interest. For example, click the Amplified column heading.

An “up” arrow appears next to the column name and the table is re-sorted such
that the genes that have been amplified appear at the top of the Gene column.

H S0 -I
Pathway Gene Anomalies First Prev Mext Last | Rows Displayed
5 results found, displaying 1 to &
Any .
_ Anomaly/Agent AmphfIEd = m
carml Z. I.
thp
creb
300 L L]
rar k] adapalens

Figure 3.7 Gene Anomalies Table — Sorted by Amplification

2. To move all genes with anomalies to the top of the column, click the Any
Anomaly/Agent column name.

3. To move all genes without anomalies to the top of the column, click the Any
Anomaly/Agent column name again.
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To display a longer list of items on one page, click the Rows Displayed list box () just
above the table on the right side. Select the number of items to display at once, either
50 or 100.

ISD vI
First Prev Hext Last | Rows Displayed

Figure 3.8 Pathway Gene Anomalies Table Navigation Toolbar

The number of genes associated with a given pathway can exceed the limit that
can be displayed on one page. The navigation arrows become active when the
gene list exceeds one page, and allow you to move from page to page.

4. To move to another page of the list, click one of the arrow buttons next to the
Rows Displayed list. You can move directly to the first or last page, or move to
a previous page or subsequent page.



CHAPTER

WORKING WITH GENOME VIEWS

This chapter describes how to use the Cancer Molecular Analysis Portal to investigate
chromosomal regions of amplification, deletion, and over-expression.

Topics in this chapter include:

e About Genomic Views of Data on page 43
e Viewing Copy Number Data on page 44

e Viewing Gene Expression Data on page 45
e Viewing Methylation Data on page 46

e Viewing Mutation Data on page 46

e Navigating the Heatmap Viewer on page 46

About Genomic Views of Data

The CMA Portal enables you to explore data in one genome-level visualization and to
investigate chromosomal regions of amplification, deletion, and over-expression via the
integrated Heatmap Viewer.

Characterizations include the following types of data:
e Copy number
e Gene expression
e Methylation

e Mutation

Note: A Java plugin is required for viewing heatmaps.

Do one of the following to navigate to the Genome View workspace:

e From the Home workspace, click Genome View.
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- Or -
e From any workspace in the portal, click the Genome View tab.

The Genome View workspace appears.

Viewing Copy Number Data

Differences in the number of copies of certain genes contributes to genetic variability.
Variability can be caused by deletions of some genes on only one chromosome, or
multiple copies of some genes.

Copy number data in CMA Portal is provided by the following sources:

e Broad Institute (Broad)

e Harvard Medical School (HMS)

e Memorial Sloan-Kettering Cancer Center (MSKCC)
e Stanford University School of Medicine (SUSM)

Note: Copy numbers are also known as copy number variants (CNVs) and
copy number polymorphisms (CNPs)

For more info on characterization sources, refer to TCGA site at:
http://cancergenome.nih.gov/data/types/genomic/

Table 4.1Lists the CGCCs and the platforms used to derive their genome copy number

data.
Broad HMS MSKCC SUSM Combined
Data
Affymetrix Agilent Agilent lllumina Combined

Paired Affymetrix Paired Agilent Paired Agilent Paired lllumina Combined
Paired

Unpaired Affymetrix | Unpaired Agilent | Unpaired Agilent | Unpaired Illumina | Combined
Unpaired

Normal Affymetrix Normal Agilent Normal Agilent

Table 4.1 Genome copy number data sources and platforms

Table 4.1Lists the CGCCs and the platforms used to derive their gene copy number

data
Broad HMS MSKCC SUSM
Affymetrix Agilent Agilent Illumina
Paired Affymetrix Paired Agilent Paired Agilent Paired lllumina
Unpaired Affymetrix Unpaired Agilent Unpaired Agilent Unpaired Illumina

Table 4.2 Gene copy number data sources and platforms

To view copy number data, in the Genome workspace, click a CGCC/platform link.
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The Heatmap Viewer displays a heatmap of the selected genes.

Amplification -
N o oA L . P VT e L

Deletion
h_________---
chrl 2 3 4 5 =] 7 3 9 10 11 1

Figure 4.1 Heatmap Viewer — Section of Copy Number Heatmap

For Heatmap Viewer instructions, see Navigating the Heatmap Viewer on page 46.

Viewing Gene Expression Data

Gene expression data in CMA Portal is derived from the following sources:

e Gene expression of 188 GBM samples using Affymetrix U133. Submitted by the
Broad Institute

e Gene expression of 188 GBM samples using Affymetrix U133 organized by
1000 genes with variable expression

To view gene expression data, click the a CGCCl/platform link.

The Heatmap Viewer displays a heatmap of the selected genes.

zample TCGA-06-0128 shows +1 in region CAMTAL

ovVelr-expression

under-expression
. ! (! '[! [ | | ||
chrl 2 3 4 5 6 7 a3 q 10 11 1

Figure 4.2 Heatmap Viewer — Section of Gene Expression Heatmap

For Heatmap Viewer instructions, see Navigating the Heatmap Viewer on page 46.
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Viewing Methylation Data

Methylation data in CMA Portal is derived from the following sources:

o DNA methylation of 169 GBM samples in 1961 genes using Illumina. Submitted
by the Sidney Kimmel Comprehensive Cancer Center At Johns Hopkins
University (JHU-USC)

e DNA methylation of 169 GBM samples in 2178 genes using lllumina. Submitted
by the Sidney Kimmel Comprehensive Cancer Center At Johns Hopkins
University (JHU-USC)

To view gene methylation data, click one of the links under Genomic View of
Methylation Data.

The Heatmap Viewer displays a heatmap of the selected genes.

unmethylated

) - ! ' | [ | | | ||
chri z 3 4 5 & 7 8 3 w111

Figure 4.3 Heatmap Viewer — Section of Methylation Heatmap

For Heatmap Viewer instructions, see Navigating the Heatmap Viewer on page 46.

Viewing Mutation Data

The link to the Cancer Genome Workbench launches a genome view of data. For
assistance with using the Cancer Genome Workbench, refer to the documentation
provided in the Genome Workbench browser.

Navigating the Heatmap Viewer

Controls in the Heatmap Viewer allow you to zoom in to any location, determine the
heatmap’s color and contrast, and to research your data further through links to the
Cancer Genome Workbench.

To access the Heatmap Viewer documentation, click the Help button at the top of the
Heatmap Viewer, and select Documentation.

46



CHAPTER

WORKING WITH CLINICAL VIEWS

This chapter describes how to use the Cancer Molecular Analysis Portal to study
clinical data and explore the relationships between clinical and molecular study data.

Topics in this chapter include:
e Specifying Clinical Search Criteria on page 47
e Filtering Clinical Search Criteria on page 49
e Working With Clinical Report Results on page 51
e Creating Sample-Based KM Plots on page 53

Specifying Clinical Search Criteria

CMAP provides several tools for querying, visualizing, and downloading patient and
sample data. You can search for data directly from the Clinical View workspace or via
the Data Access Matrix.

Specifying Criteria in the Clinical View Workspace
To search for patient data in the Clinical View workspace, follow these steps:

1. Do one of the following to navigate to the Clinical View workspace:
e From the Home workspace, click Clinical View.

-or -
e From any workspace in the portal, click the Clinical View tab.

The Clinical View workspace appears. Preselected open-access data appears
in the Selected Groups Box.

Note: Open-access data groups are available to all CMA Portal users. Other
search criteria are available to registered viewers only. This serves to
protect patient privacy. For more information about patient privacy and
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data access policy, see TCGA Program Components page at:
http://cancergenome.nih.gov/components/hsp.asp
Clinical View

Select Queriable Fields {public fields have been pre-

selected )

Existing Groups Selected Groups

WITAL_STATUS - PATIEMT_ID
DOD_MINUS_DOF _TISSUE_SITE
FIRST_RADIATION <<| IS

DoD

FIRST_ExAM e

KARNOFSKY_SCORE
LAST_FOLLOW_UP
INFORMED_CONSENT_ACG > |

continue >> |

Figure 5.1 Clinical View — Group Selection Criteria

2. Select the groups to query from the Existing Groups list by doing any of the
following:

(o]

[o]

To select a single group, click the group name.

To select several contiguous groups, click the first group, press and hold the
SHIFT key, and select the last group in the series. Or, drag your cursor from
the first group to the last group in the series.

To select several discontinuous groups, click one group and CTRL + click
additional groups.

Click >> to move the selected groups to the Selected Groups list.

4. To remove a group from the Selected Groups list, select the name and click <<
to return it to the Existing Groups list.

5. Click Continue.
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The Clinical View criteria filter page appears. The number and types of criteria
available depend on the groups you selected for your query. Your set of filters
may look different than the ones displayed in Figure 5.2.

Select Patient List

ALL_PATIENTS |

Fatient Identifier (PATIENT_ID)

TCGA-NZ-0001 =
TCGA-N2Z-0002
TCGAN2-0003 x|

Tumor Tissue Site (TUMOR_TISSUE_SITE)

GBM
GMOBS90
g7

Gender (GEMDER)

FEMALE «
MALE
NASS =]

Patient Id (PTID)

noot =
nooz

0nn3 x|

Mame Analysis Result #

(should be unigue)

clear |

Figure 5.2 Clinical View — Criteria Filter Page

Filtering Clinical Search Criteria

The Clinical Query Filter page enables you to refine your query.

To specify search criteria, follow these steps:

1. Follow the instructions in Specifying Clinical Search Criteria on page 47 to
select the groups of data you want to query in order to access the list of filters.

2. On the Criteria Filter page (Figure 5.2 on page 49), in the Select Patient List,
select a patient group to query. Available groups of patients with certain
characteristics are the same as those listed in the PatientDID Lists shown on
the sidebar. If you created and added a custom list, the list name appears in red
text in the list of patients. See About PatientDID Lists on page 68.
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3. Continue to select criteria from the options displayed. The number/type of
criteria vary according to the groups you selected in your initial query criteria
selection. See Specifying Clinical Search Criteria on page 47.

4. In the Name Analysis Result box, type a unique name for the query.

Caution: You will lose prior query data if you enter the same name as a
previous query during the current session.

To clear the values entered on the page and enter new values, click Clear.
5. To submit the query, click Submit.

CMA Portal processes your query and displays completed when the result has
been returned.

Report Results

completed ¥
e GBM_Low_Survival (Clinical) (elapsed time: 224m=)

[CC) Class Comparizon | [HC) Hierarchical Clustaring | (PCA) Principal
Campanent Analyziz

Figure 5.3 Clinical View — Report Results Page

The CMA Portal stores the query for the duration of your current CMA Portal
session.

6. To view the results of a query, click the query name (link).

The results appear in a new browser window.

For information about the results, see Viewing Clinical Reports on page 32.

Navigating To the Report Results Page.
Query results are generated on the View Results page, and appear there immediately
after you have submitted your query. You can return to the Report Results page at any
time during your session.

To view the Report Results page, on the sidebar, click View Results. See Side Bar
Elements on page 11.
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Working With Clinical Report Results

Results of your sample-based query appear in table format on the Clinical Report page.

Clinical Report: EGFR_Somaticillutation validatedQuickSearch

E Dowvnload C5 | @Close

mySavedList | Save Patient List Ircmck a7
14 records found, displaying 14 records, from 1 to 14, Page 1 41

0 items selected |
patient DID DOB noon DODFU_MIHUS_DOP DOD_MIHNUS_DOP  FIRST_EXAM  FIRST_PROCEDURE
4 A A A A A A
W W W W W W
Mozy  17das ol 3800 - 120402006 12H 472008
[Cooos 36953 1102003 1440 144.0 B24/2003 641372003
Mooy 11028MSE1  SA7H004 1870 187.0 72002 114 2/2003
[Cooio 3FA982  TADSO005 4930 4930 120762003 34472004
™ ooz 2/24M855 7182005 21040 21040 1191899 104411999
[~ oo4E 8161943 TI2Ti2005 209.0 209.0 1202712004 123072004
[~ oosa 17200961 1712006 188.0 188.0 61552003 B/22/2003

Figure 5.4 Clinical Report Page

Table 5.1 lists the types of patient information available for each sample in your query.
The type of data displayed in the report table reflects the criteria and filters you selected
for your query.

Column Header Definition/Description

PatientDID Patient de-identified ID — Data that has been disassociated from
a patient’s personally identifiable information (PII). See About
PatientDID Lists on page 68.

DOB Date of birth — Calendar date of a patient’s birth
DOD Date of death — Calendar date of a patient’s death
DODFU Minus DOP Date of death or last followup minus the date of the procedure —

Number of days between the date of the patient’s first procedure
and date of death

DOD Minus DOP Date of death minus the date of the procedure — Number of days
between the date of the patient’s first procedure and date of
death

First Exam Date of the patient’s first examination

First Procedure Date of the patient’s first procedure

First Radiation Date of the patient’s first radiation treatment

Table 5.1 Clinical Report patient information
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Column Header

Definition/Description

Gender

Patient’s gender

Informed Consent
Acquired?

Indicates whether or not the patient’'s consent to provide samples
was acquired

Karnofsky Score

Karnofsky Performance status scale — represents the patient’s
functional capabilities

Last Followup

Date of the patient’s last followup examination

Patient_ID Patient identifier — Number associated with a patient as per
TCGA code standards
PTID Patient identifier — Number associated with a patient without the

TCGA prefix

Tumor Tissue Site

Location of the tumor

Vital Status

Indicates whether the patient is alive or dead

Table 5.1 Clinical Report patient information (Continued)

Navigating Report Table Results

To assist you in selecting result records and analyzing the data, you can do the

following:

e View multiple pages of records

e Sort the records by any column

e Select records and download result data

e Create a PatientDID list to use in other queries

displays the tools for accomplishing these tasks.

Number of records

Download data

J

Select all records

v o =
|my8avedList Sava Fatient List | I check &z Download C3Y | = Close

107 records found, displaying 50 records, from 51 to 100, Page 213

Previous page —><€12: W

el

3 tems selectad

Current page number Next page

Number of records selected

Figure 5.5 Clinical Report Table — Tools

Viewing Multiple Pages of Records
To view a subsequent page of the results table, click the Next arrow.

To view a previous page of the results table, click the Previous arrow.
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Sorting Records
You can sort the results table by any of the columns that display up/down carets (A) in
the headers.

To sort a column in a report table, follow these steps:

1. To sort a column in ascending order, click the caret pointing up.

2. To sort a column in descending order, click the caret pointing down.

0 tems selected |

_ DOB Don
Patlirg 1]]1] - -
W

W

Figure 5.6 Sort Results by Column

Selecting and Downloading Sample-based Clinical Report Records
To select and download report records, follow these steps:

1. Do one of the following to select sample records for download:
° To select individual records, click the check box beside each desired record.
_Or_

° To select all records, select the Check All check box. This check box acts
like a toggle switch. To clear all selected records, select the Check All
check box again.

2. To save the list of patient records that you selected, type a unique name in the
mySavedList box, and click Save Patient List.

3. To download a comma-separated value file containing the selected records,
click Download CSV. When prompted, open or save the file to your computer.

4. To close the report, click Close.
Creating a PatientDID List From a Sample-based Clinical Report

From the Clinical Report page, you can select patients and save them to a customized
PatientDID list to use as criteria in future queries.

To create a PatientDID List, follow these steps:

1. Select one or more patients to save to the list. See step 1. on page 53.

2. To save the selected records to a PatientDID list, type a unique name in the
mySavedList box, and click Save Patient List.

The new sample set is listed in red text in the PatientDID List in the side bar.

Creating Sample-Based KM Plots

To create a sample-based Kaplan-Meier plot, follow these steps:

1. Do one of the following to navigate to the Clinical View page:
e From the Home page, click Clinical View.

- 0or -
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From any page in the portal, click the Clinical View tab.

The Clinical View page displays the Kaplan-Meier parameters at the bottom of
the page.

Sample-based Kaplan-Meier Graph

Kaplan-Meier survival plot for Sample Data

[ALL_PATIENTS =l vs.
|ALL_PATIENTS =

o

Figure 5.7 Clinical View — Sample-based Kaplan-Meier Graph Criteria

From the drop-down lists, select sample patient groups for comparison
purposes.

Click Go.



Chapter 5: Working With Clinical Views

The Sample-Based Kaplan-Meier survival plot appears.

Sample-based Filter

IEGFR_SDmaticMutatiun_vaIidated j WS, ILDW_SurvivaI j

subirnit |

Sample-Based KM Plot
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L ]

0.1

0.0

0 250 500 750 1,000 1,250 1,500 1,750 2,000
DURATION IN STUDY

B ECFR_SomaticMutation_validated Low_Survival

VYiew Clinical Data
EGFR_SomaticMutation_validated Low_Survival

Statistical Report:

Mumber of Samples in group
EGFR_SomaticMutation_validated: 14 samples
Low_Survival: 77 samples

Log-rank p-value(for significance of difference of survival between group of samples)
EGFR_SomaticMutation_validated vs, Low_Survival =1,9210072932997132E-4

Figure 5.8 Sample-Based KM PLot

To compare other sample groups, select the two groups of interest from the
Sample-based Filter drop-down lists at the top of the page, and then click
Submit.

A new Sample-Based Kaplan-Meier survival plot appears.

To view clinical data associated with the sample groups you selected, directly
below the plot, click a sample group link, for example,
EGFR_Somatic_validated.

The Clinical Report appears in a new browser window. See Creating a
PatientDID List From a Sample-based Clinical Report on page 53.
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Understanding Sample-Based KM Plots

A Sample-Based Kaplan-Meier plot (Figure 5.9) shows the survival rate at each time
point for samples with certain genome characterization characteristics (e.g., EGFR mutation
levels in tumor samples are greater than those in the non-tumor samples by 3 fold or
higher). Kaplan-Meier estimates are calculated based on the last follow-up time and the
censor status (O=alive, 1=dead) from the samples of interest. The Kaplan-Meier
estimates are then plotted against the survival time. The points that correspond to the
events with censor status of 0 are indicated on the graph.
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Sample-based Filter
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Sample-Based KM Plot

L ]

500 750 1,000 1,250 1,500 1,750 2,000
DURATION IN STUDY

M ECFE_SomaticMutation_wvalidated Low_Survival

Statistical Report:

View Clinical Data
EGFR_SomaticMutation_validated Low_Survival

Mumber of Samples in group

EGFR_SomaticMutation_

validated: 14 samples

Laow_Survival: 77 samples

Log-rank p-value(for significance of difference of survival between group of samples)
EGFR_SomaticMutation_validated vs. Low_Survival =1,93100725933997132E-4

Figure 5.9 Sample-

Based KM Plot

Table describes areas on the Sample-based Kaplan-Meier Survival Plot.

Item

Special Instructions

Sample-based Filter

To filter the plot, select new criteria from the drop-down lists at the top
of the page, and then click Submit.

Table 5.2 Sample-Based KM Plot page description
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Item

Special Instructions

View Clinical Data

To display clinical data for the selected sample groups, click the
group link. For more information, see Working With Clinical Report
Results on page 51

Statistical Report

e Number of Samples in the group specifies the number of
samples, per group in the plot.

e Log-rank p-value indicates the significance of the difference in
survival between any two groups of samples segregated based
on gene expression of the gene of interest. The log rank p-value
is calculated using the Mantel-Haenszel procedure. The p-values
are recalculated every time a new threshold is selected.

Table 5.2 Sample-Based KM Plot page description (Continued)
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CHAPTER

ANALYSIS TOOLS

This chapter describes how to use the Cancer Molecular Analysis Portal to perform
principal component and gene pattern analyses, and to access associated analysis
applications.

Topics in this chapter include:

Overview

Overview on page 59

Principal Component Analysis on page 60
Gene Pattern Analysis on page 63
GenePattern Home on page 65
Integrated Heatmap Viewer on page 65

Cancer Genome Workbench on page 65

The Analysis Tools page provides access to the following tools and applications:

Principal Component Analysis (PCA)
Gene Pattern Analysis

Gene Pattern Home

Integrated Heatmap Viewer

Cancer Genome Workbench (CGWB)
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| Frincipal Component Analysis (FLA) |

| GeneFattern Analysis |

| GenePattern Home |

| Integrated Heatmap Yiewer |

| Cancer Genome Workbench (Genomic View) |

Figure 6.1 Analysis Tools Page

Principal Component Analysis

Principal component analysis (PCA) is method of identifying and highlighting patterns
in data for the purpose of finding similarities and differences. PCA algorithms compress
the number of dimensions of data to make the visual display more meaningful in terms
of pattern recognition.

Selecting Criteria
To select criteria for analysis, follow these steps:

1. On the Analysis Home page, click Principal Component Analysis.
The Principal Component Analysis page appears

Select Patient Group

Select 1 or More Groups Selected Groups

ALL_PATIENTS B =]
Lowe_Sunival >>
Med_Survival <<
High_Survival
TP53_SomaticMutation_valid: » | =

Filter Genes/Reportars

Wiew Filter Settings % Default " advanced

Select Array Platform

Select an array platform

| (GBM: Broad) Affy HT Hurman Genome U133 |

MName Analysis Result *

Figure 6.2 Analysis Tools — Principal Component Analysis
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Select the patient groups to query from the patient group list by doing any of the
following:

° To select a single group, click the group name.

° To select several contiguous groups, click the first group, press and hold the
SHIFT key, and select the last group in the series. Or, drag your cursor from
the first group to the last group in the series.

° To select several discontinuous groups, click one group and CTRL + click
additional groups.

Note: You must select a minimum of two lists.
Click >> to move the selected groups to the Selected Groups list.

To remove a group from the Selected Groups list, select the name and click <<
to return it to the patient groups list.

To view results with the default filter, select the Default option.

To constrain your query by variance (Gene Vector) percentile, click the
Advanced filter option.

The Advanced options are dislplayed.

Filter Genes/Reporters

Wiew Filter Settings " pefault & advanced
Constrain reporters by variance (Gene Yector) percentile: = I?D %a

Use differentially expressed genes

| none j
Figure 6.3 Advanced Filter Settings

Type a percentage in the text box provided to select the gene reporters whose
variances of the log ratio (or log2 signals) across all experiments were among
the top percentile of variance of all gene reporters identified. For example, 70%
selects gene reporters with the top 30 (100 - 70) percentile of variance.

To filter by differentially expressed genes, select TCGA from the drop-down list.
Note: Additional targets will be available as data is uploaded to the system.
Select an array platform from the drop-down list.

Type a unigue name for the query.

Click Submit.

The system processes your query and presents a link to the results.
Report Results

* PCAadvanced (PCA) (elapsed time: 836ms) completed +

(CC) Clazs Comparison | (HC) Higrarchical Clustering | (PCA) Principal Component
Analysis

61



Cancer Molecular Analysis Portal User's Guide

Figure 6.4 Query Process Completed

13. When the completed message is displayed, click the link to access the PCA
plot.
The PCA plot appears. (See Figure 6.5.)

Working With PCA Plots

The PCA plot displays the results of your query. Each point on the graph represents a
sample, and each sample group is color-coded.

PCivsPo2 PClvsPC3 PC2wsP 3

Principal Component Analysis Samples:
e 9 zmaples zelected
20
TCGA-02-0051-
@ ®* L g TCGA-D2-0106-
15 @ 9&9 =) TCGA-02-0021-
10 o © o e - TCGA-05-0531-
o TCGA-02-0010-
o = TCGA-D2-0011-
5 e o ee o TCGA-02-0261-
— D L TCGA-08-0524-
F o e oo & TCGA-08-0385-
-5 & <o |
© o
1 °
o o ©Co
-15
.- © % °
=20 o 4 | | _’I
s e e o©
=25 =20 -15 -10 -5 1] 5 10 15 20 25
PC2 zawe samples
- , - , , , [ o
TPS3 _SomaticMutation_validated e ECFR_SomaticMutation_validated dezsailes]
Low_Survival
Figure 6.5 PCA Plot
Changing the Display

To display PC1 versus PC2, PC1 versus PC3, or PC2 versus PC3, click the
appropriate tab above the plot.

Selecting Samples in PCA Plots
The Samples area enables you to select, review, and save samples in the plot.

To select individual samples, drag your cursor over the sample of interest. A red outline
appears around your sample, and the sample name is added to the Samples list to the
right of the plot.

Tip: Hover your cursor over a sample name to view the entire ID.
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To select a sample group, drag your cursor across two or more samples.

PC1vsPCZ PCLwsPCE PCRysPCE
Principal Component Analysis Samples:
100 1 smaples selacted
5 TCGA-02-0107-
[T =}
50 @ o o c:.
< =" X=] =]
a5 ocg c% g
o <
a . o
A [=]
S s 339%3%.
fa=r) -
-25 e o
L=] <= & o
50 e
- - - -
%ﬂ =
-75 =
i
-100
-100 -75 -50 -25 0 25 50 75 100
PC2 zave samples
- - - - - - 1}
TP53 _SomaticMutation_validated & ECFR_SomaticMutation_validated dear ssmples
Low_Survival

Figure 6.6 PCA Plot — Selected Sample

Gene Pattern Analysis

The Gene Pattern Analysis tool enables you to select groups of patients, genes, and
array platform data to use as criteria for analysis in the GenePattern application.

Selecting Criteria
To select criteria for gene pattern analysis, follow these steps:

1. On the Analysis Tools page, click Gene Pattern Analysis.
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The Analysis Module page appears

Analysis Module

Select an analysis module: IGene Expression j

Select Patient Group

Selected Groups

Select 1 or More Groups >3
ALL_PATIENTS | T

Filter Genaes/Reporters

Select a gene/reporter list:

|n0ne |

Select &rray Platform

Select an array platform
[ (GBM: Broach) Affy HT Human Genarme U133 |

MName Analysis Result

Clear | submit |
Figure 6.7 Analysis Tools — Gene Pattern Analysis

Select either Gene Expression or Copy Number from the module drop-down

list.

Select the patient groups to query from the patient group list.
To filter by differentially expressed genes, select TCGA from the drop-down list.

Note: Additional targets will be available as data is uploaded to the system.

Select an array platform from the drop-down list.
Type a unigue name for the query.
Click Submit.
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The system processes your query and presents a link to the results.

Gene Pattern Job Result

Your request has been sent to GenePattern for processing,
and your job id is : 1444, When your task is complete, your
data will be ready for analysis in GenePattern, Your
available tasks will appear in the right sidebar of the
GenePattern when they are ready, The approxzimate
processing time is 2-3 minutes,

GenePattern Joh 1444 completed ¥

Please click the above link to lunch GenePattern. If your task
does not appear in the sidebar, please wait a minute and
refresh the GenePattern page to try again.

Figure 6.8 Query Process Completed

8. When the completed message is displayed, click the link to access the
GenePattern application.

9. Follow the instructions provided in GenePattern to continue your analysis.

GenePattern Home

The GenePattern Home tool provides direct access to the GenePattern application.
Follow the instructions provided on the GenePattern website to conduct your study.

Integrated Heatmap Viewer

The Heatmap Viewer tool provides direct access the CMA Portal Genome View.For
details, see Chapter 4, Working With Genome Views, on page 43.

Cancer Genome Workbench

The Cancer Genome Workbench tool provides direct access to the Cancer Genome
Workbench application. Follow the instructions provided in the application Help on the
Cancer Genome Workbench website to conduct your study.
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CHAPTER

MANAGING LISTS

This chapter describes how to manage patient and/or gene lists by editing application-
defined lists and creating new custom lists.

Topics in this chapter include:

List Management Overview on page 67
List Types on page 67

Navigating the Sidebar Lists on page 69
Creating Custom Lists on page 71

Viewing and Managing List Content on page 76

List Management Overview

The Manage Lists function centralizes all activities pertaining to the creation and
management of user-defined, as well as study-defined, PatientDID lists, gene lists, and
gene reporter lists. With these lists, you can further refine queries to facilitate analysis.

See Side Bar Elements on page 11 for a description of the sidebar content.

List Types

The CMA Portal sidebar contains a number of lists designed to facilitate analysis by providing
sets of predefined data elements (patient ID, gene names, etc.).
These sidebar lists include:

PatientDID Lists
Gene Lists

Gene Reporter Lists
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About PatientDID Lists
DID information is data that has been disassociated from a patient’s personally identifiable
information (PII). The CMA Portal system provides DIDs rather than complete IDs in order to
protect patient privacy.
The PatientDID list section of the sidebar contains somatic mutations (data type)/
somatic variants compiled from genomic sequencing centers. Each list in the section
comprises a set of patients with a given set of unique characteristics. You can use
default or custom lists to filter your queries.

Tip:  To display the patientDIDs in any list, hover your cursor over the list name in the
sidebar. A popup displays the data items.

Biorepositories that contain high quality cancer collections were chosen to provide
clinical data and biospecimens (tumor and normal tissues) for analysis. Clinical
datapoints collected include, but are not limited to:

e Clinical diagnosis
e Treatment history
e Histologic diagnosis
e Pathologic status
e Tissue anatomic site

e Surgery

Caution: CMA Portal saves your custom PatientDID lists for your current session only. Once you
log out of your session, you can not retrieve them.

Table 7.1 describes the system-defined patient survival groups.

TCGA PatientDID List Description

ALL_Patients List of all patients available for investigation.

Low_Survival List of patients who survived up to, and including, 300 days.

Med_Survival List of patients who survived longer than 300 days but fewer
than 900 days.

High_Survival List of patients who survived longer than 900 days.

Table 7.1 PatientDID List descriptions

About Gene Lists

Each list in the Genes Lists section of the sidebar contains a set of genes of interest.
Currently you can use default, TCGA genes, or custom lists to filter your queries.

Note: Currently the available data displayed is provided by TCGA Centers as of a given date.
Other gene targets will be available in subsequent releases of this portal.

You can download TCGA gene list at:
http://gforge.nci.nih.gov/docman/view.php/259/7051/TCGA%20target%20lists.xls
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About Gene Reporter Lists
You can create and use custom gene reporter lists for your queries.

Note: No predefined gene reporter lists are available currently. However, you can define
custom lists.

Navigating the Sidebar Lists

Each of the lists in the sidebar contain predefined and custom (if you have defined
them) lists. For example, Figure 7.1 illustrates the PatientDID List section of the
sidebar. Default CMA Portal lists are displayed in black text; custom lists you may have
created in your current session are displayed in red text. See Creating Custom Lists on
page 71.

PatientDID Lists:

ALl PATIEMTS
Low_Survival
Med_Survival
High_Survival
TPS53_SomaticMu,..
EGFR_Sornatichu...
FTEMN_ZomaticMu... |&<————— CMA Default Lists
RB1_ SarmaticMut...
DST_SomaticMut, ..
MF1_Sormatickuot, ..
COKMN2A_Somatic...
PIK3R1_Somatic...
CENPF_Sormatich...

ITGE3 Somatich...
* TPS3_nllPID

# TPS3 LowSurviv... l€&——— Custom Lists
* TPE3_Diff_ALL ...

LA B O BN BE B BN B B B B B A

Figure 7.1 Sidebar Section — PatientDID List

To display the data included in analysis, hover your cursor over the list name of
interest.

A popup lists the data items.
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For example, Figure 7.2 displays a patrtial list of patientDIDs for the EFGR Somatic
Mutation (validated) list.

PatientDID Lists:

ALL PATIENTS
Low_Survival
Med_Survival
High_Survival
TP53_SormaticMu,,.
EGFR_Sormatichy
MIE EGFR_Somat™Hutation_validated

EGFR_SomaticMutation_validated:
MF1[{0003
CORO007
PIK (0010
CEM oozi
ao4ea
AUE] aos4
aag9
0lie
TP a4
0154

- 0156
Listd
0157

0igs
* TC3
& Tocl0237

Figure 7.2 PatientDID Lists Section — List of EGFR patientDIDs
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=
0y
i

Gene

To export a list to a spreadsheet, double-click the list name. The CMA Portal system
launches a spreadsheet application and displays the data in a worksheet.
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Creating Custom Lists

You can define custom lists to facilitate your analysis in the following ways:

e Combine two or more lists. See Creating New Lists From Existing Lists on
page 72.

e Upload your own lists automatically. See Creating New Lists From Your Files on
page 74.

e Type lists manually. See Creating New Lists Manually on page 74.

Figure 7.3 illustrates the PatientDID, Gene, and Reporter lists as they appear with their
respective content when managing lists. In addition to the lists displayed in the
illustration, registered CMA Portal users can create custom clinical data lists.

Note: You may have to scroll down the page to see all lists.

PstientDID Lists PatientDID List Header

I ALL_PATIENTS
225 item(s) B details ® delete

r Low_Survival
77 item(s) Chdetails ¥ delete

r Med_Survival
92 itemn(s) Ehdetails %delete

r High_Survival
21 item(s) details * delste

r TP53_SomaticMutation_va...
27 item(s)  CFdetails ¥ delste

r EGFR_SomaticMutation_va...
14 item(s) T details ¥ delete

r PTEN_SomaticMutation_wva... i )
15item(s)  Cdetails ¥ delete PatientDID List Names

" re 1_SomaticMutation_val...
2 item(s) Eldetails ® delete

r DST_SomaticMutation_val...
& item{s) T details ® delete

r NF1_SomaticMutation_val...
5 itemn(s) B details ® delete

I” cDKN2A_SomaticMutation_...
3 item(s) B details ® delete

" pIK3R1_SomaticMutation_...
2 itermn(s) Cldetails ¥ delete

I CENPF_SomaticMutation_v...
3 item(s) Eldetails ® delete

™ 1TGB3_SomaticMutation_v...
3 item{s) Tl details ® delete

Mewlsthames | Join Seleced PatientDID List Operations

Intersect Selected | Difference |

Gene Lists Gene List Header

I Tcaa Target Selection -...
630 item(s) B details ® delete

Mew List Name: Join Selectad Intersect Selectad Difference

Reporter Lists Reporter List Header

No Reporter lists currently saved

Figure 7.3 List Management Page
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Tip:  To hide a group of lists, click the list header. Click the list header again to reveal the
content.

Creating New Lists From Existing Lists
You can create new lists from two or more existing lists by joining or intersecting two or
more lists; or by subtracting one list from another. Figure 7.4 illustrates the end result of
each of these operations. In the illustration, List A is represented by a circle and List B
by a hexagon. Each list contains multiple data items, for example, gene symbols, some
of which they have in common. As a result of commingling the lists, new lists are
created as follows:

e List C (Join) — Data elements of Lists A and B combined.
e List D (Intersect) — Data elements that are common to both List A and List B

e List E (Difference) — Data elements that are not common to both List A and List
B, where common data elements are subtracted from List A

e List F (Difference) — Data elements that are not common to both List A and List
B, where common data elements are subtracted from List B

Lists A and B contain multiple data items,
some of which they have in common.

List

| |
Join Intersect N Difference /

Figure 7.4 List Functions

To create a custom list from existing lists, follow these steps:

1. Atthe top of the sidebar, click List Management.

2. To navigate to the group of lists from which you want to create a custom list,
click the appropriate link at the top of the List Management page. For example,
to add to the list of genes, click Gene List.

Search Lists | PatientDID Lists | Gene Lists | Reporter Lists | Add List

Figure 7.5 List Management Menu
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3. Select the check box next to the list name(s) that you want to include in a given
operation to create a new list (Figure 7.3).

Note: You cannot select more than two lists to use the Difference operator.

gitemis) Comars” ¥ delete e

[} CENPF_SomaticMutation_v...
3item(s) details € delete

W 1TGB3_SomaticMutation_v...
3itemis) details # delete

Mew List Name:l Join Selected |

Intersect Selected | Difference |

Figure 7.6 Patient DID List

4. Inthe New List Name box, type a uniqgue name for the new list and then do one
of the following operations:

° To create a new list that contains all data items from two or more lists, click
Join.

° To create a new list that contains only data items that the selected lists have
in common, click Intersect. If the selected lists have no items in common,
the list is created but contains no data items.Figure 7.7 provides an example
of a list that is created as a result of the Intersect operation.

° To create new lists that contain only data items that are unigue to each of
two lists, click Difference. Figure 7.7 provides examples of the two lists that
are created as a result of the Difference operation.

For example, if you select All Patients and those with TP53 mutations, two
new lists are created as follows:

— Difference_High_Survival — Contains items unique to the High
Survival group. (High Survival DIDs minus TP53 DIDs)

— Difference_TP53 — Contains items unique to the TP53 group. (TP53
DIDs minus High Survival DIDs)

I Difference_High_Surviva...
21 itern(s) ddetails € delete

r Difference_TP53_Somatic...
o7 itemn(s) ddetails € delete

Mew List Mame:| ‘Join Selected;
Intersect Selected | Difference I

Figure 7.7 New Difference lists

New lists appear on the Manage Lists page and in the side bar in red text.

5. To view the items in new lists, hover your cursor over the name of the list in the
sidebar.

The list’s data items appear in a popup window. See on page 69.
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6. To view the date and time that the list was created, hover your cursor over the
name of the list in the List Management page.

The list’s creation date and time appear in a popup window.

Creating New Lists From Your Files

You can add a new list by uploading a file from your computer. To upload a list, follow
these steps:

1. Atthe top of the Manage List page, click Add List, or scroll down the page until
you reach the Add List section.

The Upload List or Manually Type List section appears.

Upload List |-or- Manually type List

Choose the list type: EPatientDID j
Upload file: | Browse... |
MName list: I add list |

Figure 7.8 Add List Section — Upload List

2. Click Upload List.

3. From the Choose the list type drop-down list box, select the type of list you
want to upload.

4. Next to the Upload File box, click Browse and then navigate to and select the
file on your computer that you want to upload.

5. Inthe Name List box, type a unique name for the list, and then click Add List.

The name of the list appears on the Manage Lists page and in the sidebar
under the appropriate list type.

6. To view the items in new lists, do one of the following:

° Hover your cursor over the name of the list in the sidebar. The list's content
appears in a popup window. See on page 69.

- Or -
° Next to the list name, click Details.

Creating New Lists Manually

You can create a new list type by manually typing data in the text box provided. To
enter a list manually, follow these steps:

1. Atthe top of the Manage List page, click Add List, or scroll down the page until
you reach the Add List section.
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The Upload List or Manually Type List section appears.

Upload List -or{ Manually type List |

Type Ids:
{one per line)

Mame list:

Choose the list type: I PatientDID

[

add list |

Figure 7.9 Add List Section — Manually Type List

Click Manually Type List.

From the Choose the list type drop-down list box, select the type of list you

want to enter.

Table 7.2 lists examples of correctly formatted codes for each list type.

List Type Correctly Formatted Examples
PatientDID CB160831

K03193
Gene-GENBANK_ACCESSION_NUMBER AF125253

S75264
Gene-GENESYMBOL BPIL2

VL
Gene-LOCUS_LINK 10

100

10017
Reporter-AFFY_GHU133A_PROBE_SET 1007_s_at

1053_at
Reporter-IMAGE_CLONE IMAGE : 1407831

IMAGE :143995
Reporter-DBSNP rs1000015

rs1000025
Reporter-AFFY_100K_SNP_PROBE_SET SNP_A-1708471

SNP_A-1655302

Table 7.2 List type code formats

In the Type Ids box, type the data in the text box. Type only one item per line.

In the Name List box, type a unique name for the list, and then click Add List.

The name of the list appears on the Manage Lists page and in the sidebar

under the appropriate list type.
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6. To view the items in new lists, do one of the following:

°  Hover your cursor over the name of the list in the sidebar. The list's content
appears in a popup window. See on page 69.

- Or -
° Next to the list name, click Details. Click Details again to hide the details.

Note: If the format of the values entered in the Type Ids box was not correct,
you must Delete the list and start again.

Gene Lists

[~ TCGA Target Selection -...
630 iternts) Y details # delete

" Custom List
Subtype: GEMESYMBOL - 2 iternis) Sl details 8 delate

1) 1007_s_at [delete]
2% 1053_at [delete]

¥ gupart list

Figure 7.10 New List Content

Viewing and Managing List Content

CMA Portal enables you to manage the content of predefined and custom lists as
follows:

e View details of a list's content. See Viewing List Details on page 76.

° View a list’s creation date and notes. See Viewing List Creation Data and
Notes on page 77.

e Delete a list. See Deleting Lists on page 77.
° Delete an item from a list. See Deleting Items From a List on page 78.

e Export a list. See Exporting Lists on page 78.

Viewing List Details
To view the individual data items in a list, follow these steps:

1. Atthe top of the List Management page, click the type of list you want to view
(PatientDID Lists, Gene Lists, or Reporter Lists).

2. To view the items in a list, do one of the following:

° Hover your cursor over the name of the list in the sidebar. The list's content
appears in a popup window. See on page 69.

- 0or -

° Next to the list name, click Details. Click Details again to hide the details.
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The list details appear below the list name.

Gene Lists

[~ TCGA Target Selection -...
530 itemis) T details sedelete

[ Custom List
Subtype: GEMESYMBOL - 2 item(s) Edetails # delete

[” New Gene List
Subtype: GENESYMBOL - 5 item(s) i details ¥ dolate

1) 10 [delete]

23 100 [delete]
2110017 [delete]

4) AF125253 [delete]
5) 575264 [delete]

¥ gxport list

Figure 7.11 List Details

Viewing List Creation Data and Notes
To view the date and time that the list was created, and any notes about the list that
may have been included, follow these steps:

1. Atthe top of the List Management page, click the type of list you want to view
(PatientDID Lists, Gene Lists, or Reporter Lists).

2. Hover your cursor over the name of the list in the List Management page. The
list's creation date and notes appear in a popup window.

Deleting Lists
To delete a list, follow these steps:

1. Atthe top of the List Management page, click the type of lists you want to
delete (PatientDID Lists, Gene Lists, or Reporter Lists).

Gene Lists

[T TCGA Target Selection -...
630 itermis) T details # delete

[” Custom List
Subtype: GEMESYMBOL - 2 item(s)  ddetails 3 delete

11 1007 _s_ at [delete]
21 1053_at [delete]

¥ gxport list

Figure 7.12 Gene Lists — Custom List Details

Caution: You can not retrieve a list once you have deleted it.

2. Click the delete icon (x) next to the name of the list you want to delete.
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The list is deleted.

Deleting Items From a List
To delete one or more list items, follow these steps:

1.

Exporting Lists

At the top of the List Management page, click the type of list (PatientDID
Lists, Gene Lists, or Reporter Lists) that contains the data you want to delete.

Click the details icon next to a list to display its content.
To the right of the item you want to delete, click [delete].

The item is deleted from the list.

To export a list, follow these steps:

4.

7.

At the top of the List Management page, click the type of lists you want to
export (PatientDID Lists, Gene Lists, or Reporter Lists).

Next to the list you want to export, click the Details icon to display all of the
items in the list.

Scroll to the bottom of the list of data items, and click the export list link.

The file download dialog box appears.

Open the list in Notepad or save the list as a file on your computer.

Tip: To export a list from the side bar, double-click the list name. Open the file in Notepad
or save the patient identifiers to a spreadsheet file.

78



GLOSSARY

Acronyms, objects, tools and other terms referred to in the chapters or appendixes of
this Cancer Molecular Analysis Portal User’s Guide are described in this glossary.

Term

Definition

Affy HT Human
Genome U133
(GBM: Broad)

High-throughput expression profile of approximately 40,0000
transcripts and variants.

Affy Human Exon
1.0 (GBM:LBL)

Contains approximately one million predicted and confirmed exons.

Agilent 8 x 15K

Contains probes for 530 human and 76 human viral microRNAs from

Human miRNA- the Sanger database v.10.1.

specific Microarray

Agilent Whole High-density profiling analysis tool that covers over 41,000 unique

Human Genome human genes and transcripts

(GBM:UNC)

amplified Condition when the number of copies of a gene is equal to or greater
than 2.5 times the original.

ANOVA Analysis of Variance which simplifies the F-test, where F-test is the
mean square for each main effect and the interaction effect divided by
the within variance. A one-way ANOVA or single factor ANOVA tests
differences between the groups classified only on one independent
variable.

BCM Baylor College of Medicine

controlled data

Non-public, protected data. Ensures patient privacy.

copy number

Differences in the number of copies of a particular gene in a single
sample. Also known as copy humber variation (CNV).

deleted

Condition when one or more genes have been deleted.

gene expression

Process by which proteins are made from the instructions encoded in
DNA.

gene reporter

Gene that codes for a product that can readily be measured, such as a
fluorescing protein. Often used for expression studies of heterologous
promoters.

intensity

Geometric mean value calculated for each comparison group.

Table .1 Key terms
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Term

Definition

Kaplan-Meier

Survival probability for the user-defined set of criteria as a function of

survival plot time and survival differences as analyzed by the log-rank test.
LOH Loss of heterozygosity
methylation Enzymatic addition of methyl (CH3) group to DNA which causes

inactivation of that region.

mismatch (MM)

Condition in which DNA bases from one strand are not complementary
to the bases from the other strand.

mutated Alteration in DNA sequence that is either induced by a mutagen or is
spontaneous

NCI National Cancer Institute

NCICB National Cancer Institute Center for Bioinformatics

normalization

Used to designing relational database tables and minimizing
duplicated data.

open data

Data that is available to the general public.

overexpressed

TheCancer Molecular Analysis Portal when the fold ratio is twice the
control value or average.

patient group

Pre-defined or user-defined patientDID list comprising patient
identifiers with certain characteristics

patientDID

Data from tissue sample analysis from which personally identifiable
information has been removed such that a researcher can no longer
trace data back to an individual patient.

perfect match (PM)

Set of oligonucleotides whose sequence exactly matches the gene of
interest

probe Labeled segment of DNA that is used to bind to and identify a gene or
mMRNA transcript.

probeset Multiple probe pairs. Each probe pair consists of two groups of
probes—a perfect match (PM) and a mismatch (MM).

sample Biological tissue sample

sample threshold

A final percentage threshold applied to the samples used to determine
whether the gene is an anomaly.

SNP

Single-nucleotide polymorphism

standard deviation

Statistical measure of spread or variability.

SVG plugin Integrates with your Web browser as a plug-in and enables you to
display SVG images like the pathway diagram.
TCGA The Cancer Genome Atlas

tumor mutation
samples

The subset of tumor samples where a mutation has been found in that
particular gene.

underexpressed

TheCancer Molecular Analysis Portal when the fold ratio is less than
twice the control value or average.

value threshold

The initial threshold applied to data to determine an anomaly.

Table .1 Key terms (Continued)




INDEX

A gene expression-based Kaplan-Meier plots 28
gene expression plots 18

accessing . :
the Data Access Matrix 12 gene expression queries 31
adding lists from existing lists, illustrated 72

new lists, from existing lists 72
patientDID lists, from clinical reports 53
sample-based KM plots 53

creating lists
by combining existing lists 72

lists, combining 72

lists, typing 74

lists, uploading 74
amplified 79

analysis tools by typing 74
overview 59 by uploading a file 74
ANQVA & manually 75
application support 15 creation date, viewing in a list 77
credits and resources vii
B custom lists, creating 71
BCM 79
box and whisker coin plot D
description 27 Data Access Matrix, accessing 12
box and whisker log?2 intensity plot 19, 22 data items, viewing in a list 76
uses for 24 data user certificate 6
deleted, defined 79
C deleting lists 77, 78
Cancer Genome Workbench, accessing 65 difference function, description 73
clinical report results 51 DOB, defined 51
clinical reports DOD, defined 51
creating patientDIDs from 53 DODFU Minus DOP, defined 51
S?lecfing samples in 53 DOD Minus DOP, defined 51
Viewing 32 o downloading sample-based clinical report
clinical search criteria, specifying 47 records 53
CMA Portal
described 1 E
launching 2
logging out of 15 exporting lists 78
workspace 7 patientDID lists 70
coin plot 26
combining lists 72 F
controlled data 79 filtering gene expression queries 31
copy number 79 Firefox browser 14
data, viewing 44 First Exam, defined 51
creating First Procedure, defined 51
custom lists 71 First Radiation, defined 51
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formats for list type codes 75

G

gene-based views
overview of 17
gene copy number platforms 44
gene expression 79
box and whisker log?2 intensity details 24
data, viewing 45
description 21
log2 intensity details 23
gene expression-based Kaplan-Meier plots
defined 29
described 29
gene expression plots 21
creating 18
described 21
Gene-GENBANK_ACCESSION_NUMBER
format 75
Gene-GENESYMBOL format 75
Gene-LOCUS_LINK format 75
gene pattern analysis 63
GenePattern application, accessing 65
generating pathway diagrams 35
gene reporter
defined 79
information 22
lists of 69
genome copy number data platforms 44
genomic views of data, overview of 43
geometric mean gene expression plots,
described 21
geometric mean plot 19, 22
getting help with the CMA Portal 15

H

heatmap viewer, accessing 65

I

intensity 22
intensity, defined 79
intersecting lists 72
intersect option, description 73
investigating genes
via pathway diagrams 38
via pathway gene anomalies tables 39

J

join function, description 73
joining lists 72
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K

Karnofsky Score
defined 52

L

launching the CMA Portal 2
legal provisions 5
legal rules 5
legend probesets 22
list content
managing 76
viewing 76
list management overview 67
lists
combining 72
creating manually 75
deleting 77,78
exporting 78
joining 78
types of 67
typing 75
typing a list 74
uploading 74
viewing creation data 77
viewing data items 76
list type codes, formatting 75
log2 intensity plot 19, 22
gene expression 23
logging in to the CMA Portal 2
from the home page 2
from workspace pages 3
logging out 15
logout link 15
Logout link 15
log-rank p-value, statistical report 57
LOH 80
loss of heterozygosity 80

M

managing list content 76
max (maximum), defined 25
mean, defined 25
median, defined 25
methylation 80

data, viewing 46
min (minimum), defined 25
mismatch (MM) 80
mismatch, defined 22
mutated, defined 80
mutation data

viewing 46



N
navigating
the CMA Portal 7
the CMA Portal workspaces 10
the Gene Anomalies Table 41
the Heatmap Viewer 46
the sidebar lists 69
to the Report Results page 50
to the Report Results table 52
NCI 80
NCICB 8o
application support 15
normalization 80

O

open data 80
overexpressed 80
overview
analysis tools 59
list management 67
of genomic views of data 43
pathway tools 35

P

pathway diagrams
generating 35
pathways 34
pathways and anomalies 35
pathway tools, overview 35
patient_ID, defined 52
patientDID 80
defined 51
lists, description of 68
patientDIDs, viewing 68
patient groups
selecting 61
patient information types 51
PCA plots 62
changing the display of 62
selecting samples in 62
perfect match (PM) 80
perfect match (PM), defined 22
platforms
used to derive gene copy number data 44
used to derive genome copy number data 44
plots
box and whisker log2 intensity 24
log? intensity gene expression 23
plot-type selection 22
principal component analysis
described 60
see also, PCA 60

Index

probe 80
probeset 22, 80
PTID

defined 52

Q

Q1, defined 25
Q3, defined 25
query by variance 61

R

registering for a CMA Portal account 5
report columns, sorting 53
Reporter-AFFY_100K_SNP_PROBE_SET
format 75
Reporter-AFFY_GHU133A_PROBE_SET
format 75
Reporter-DBSNP format 75
Reporter-IMAGE_CLONE format 75
requesting a username and password 5

S

sample 80
selecting on clinical reports 53
threshold 80
sample-based clinical report records,
downloading 53
sample-based KM plot 56
creating 53
described 56
search function
clinical search 47
selecting
criteria, for gene pattern analysis 63
criteria for PCA 60
patient groups 61
patient samples on clinical reports 53
sample-based clinical report records 53
samples in PCA plots 62
side bar
export PatientDID list 78
SNP, defined 80
sorting
records 53
report columns 53
specifying clinical search criteria 47
standard deviation 22
defined 80
subtracting one list from another 72
SVG plugin
configuring for Firefox 14
function of 80
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installing 13

T

TCGA, defined 80

tumor mutation samples 80
tumor tissue site, defined 52
typing lists 75

U

underexpressed, defined 80
uploading lists 74
User's Guide, organization of v

V
value threshold 80
viewing
clinical reports 32
copy number data 44
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data items in a list 76
gene expression data 45
list content 76
list creation dates 77
methylation data 46
multiple pages of records 52
mutation data 46
patientDIDs 68
visualizing 34
pathways 34
probesets 22
Vital Status, defined 52

W

working with
clinical report results 51

pathways and anomalies 35
PCA plots 62
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