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The GenePattern Tutorial introduces you to GenePattern by providing step-by-step instructions for analyzing gene
expression. GenePattern provides two user interfaces, the Web Client and Desktop Client:

e Part 1 provides instructions for the Web Client

e Part 2 provides instructions for the Desktop Client

Both parts use the same example session. Each part is independent; you can run through Part 1, Part 2 or both.

About GenePattern
Installing GenePattern

Scientific Scenario

Starting the GenePattern Server

Part 1: Using the GenePattern Web Client

Part 2: Using the GenePattern Desktop Client

Part 3: Shutting Down the GenePattern Server

Describes the GenePattern platform.
Describes how to install the GenePattern software.

Describes the example dataset that you will use and the
analyses that you will perform.

Describes how to start the GenePattern server.

Provides step-by-step instructions for running the
analyses in the Web Client. Estimated time: 90 minutes

Provides step-by-step instructions for using the Desktop
Client. Estimated time: 90 minutes

Provides step-by-step instructions for exiting from
GenePattern.

All of the information you need to successfully complete this tutorial is contained in the tutorial. For users who like
additional discussion along the way, the tutorial includes pointers to more information in other GenePattern guides.
Feel free to follow these links or to ignore them, depending on your learning style.




About GenePattern

GenePattern is a client-server application that provides access to a broad array of computational methods used to
analyze genomic data:

e The server is the GenePattern engine that runs the analyses and stores analysis results. The GenePattern
server can be installed on your desktop computer or installed in a networked location for use by multiple users.

e The client is the user interface that you use to interact with the GenePattern server. You can use one of three
GenePattern clients:

= The Web Client provides access to GenePattern from any web browser. This interface provides easy access
to GenePattern for users of all levels, as well as providing access to server administration functions.

= The Desktop Client, which you download and install, provides access to GenePattern from a Java
application that you run on your desktop computer. This interface provides easy access to GenePattern for
users of all levels.

= The Programming Environment provides access to GenePattern from the Java, MATLAB, and R
programming environments. It allows programmers to access GenePattern from their applications.

This tutorial introduces you the Web Client and the Desktop Client. It does not cover the programming environment.

Installing GenePattern

To follow the hands-on instructions in this tutorial, you must have done the following:
e |Installed the GenePattern server

e Installed the following modules: ComparativeMarkerSelection, ComparativeMarkerSelectionViewer,
ExtractComparativeMarkerSelection, and HeatMapViewer

e Downloaded the sample datasets

For instructions on installing GenePattern and its modules, see the installation instructions.

Scientific Scenario

The gene expression dataset used in the tutorial is from Golub and Slonim et al. (1999), which used clustering and
prediction algorithms to find genes that distinguish between two subtypes of leukemia, ALL and AML. The dataset
consists of 38 bone marrow samples (27 ALL, 11 AML) obtained from acute leukemia patients.

For the purposes of this tutorial, your goal is identify marker genes for the two subtypes of leukemia:

1. You use the ComparativeMarkerSelection (version 3) analysis to find the genes in the dataset file that are most
closely correlated with the two subtypes of leukemia.

2. You use the ComparativeMarkerSelectionViewer (version 4) to examine the results of that analysis.

3.  You use the ExtractComparativeResults (version 3) analysis to create a new dataset that contains the marker
genes that you have identified.

4. You use the HeatMapViewer (version 5) to examine the expression levels of the marker genes and to confirm
that the marker genes are clearly differentially expressed in the two subtypes of leukemia.

Note: Analysis modules are regularly updated. If you have a more recent version of any module, follow the
instructions as closely as possible, but be aware that your results might not match those shown in the tutorial.

Starting the GenePattern Server

You must start the GenePattern server before you can start either the GenePattern Web Client or the GenePattern
Desktop Client. The server takes several seconds to start; clients cannot connect to it while it is starting.

To start the GenePattern server, double-click the Start GenePattern Server icon, shown below. By default, the
GenePattern installation places this icon on your desktop.


http://www.broad.mit.edu/cancer/software/genepattern/download/
http://www.broad.mit.edu/cgi-bin/cancer/publications/pub_paper.cgi?mode=view&paper_id=43
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On Windows, while the server is starting, a console window displays messages. The server is ready when the
console displays the following message:

GenePattern server version 3.8 huild 3.8.719 built Fei, Feh 9 2087 is ready.

On Mac OS X, while the server is starting, the server icon bounces in the Dock. The server is ready when the icon
stops bouncing. If you want to read the messages, see the Console.

Part 1: Using the GenePattern Web Client

This part of the tutorial introduces you the GenePattern Web Client. In this part, you learn how to:
e  Start the Web Client.

e Run analyses.

e Review analysis results.

e Save and delete analysis results files.

e Create a pipeline that runs a sequence of analyses.

If you would rather use the GenePattern Desktop Client, go to Part 2: Using the GenePattern Desktop Client.

Starting the Web Client
To start the GenePattern Web Client:

1. Double-click the GenePattern Web Client icon. By default, the GenePattern installation places this icon on your
desktop.
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The Web Client displays the login page starts in your default web browser. This figure shows the login page
prompting only for a username; you might also be prompted for a password.

Note: The pictures in the tutorial show the Web Client running in a Firefox web browser on a Windows PC. If you
are using a different web browser or a different operating system, your screen may look slightly different.

2. Enter your username, or your username and password.

3. Click Sign In. The Web Client displays the start page.
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Notice the following elements of the Web Client start page:

e The URL shows you the GenePattern server that you are using. The Web Client, which remains connected to the
server throughout the session, runs all of your analyses on this server.

e The upper right corner shows your user name. Typically, your GenePattern user name is your e-mail address.

e The Modules & Pipelines panel lists the analyses that you can run. By default, the analyses are organized by
functional category.

e The center panel, which displays the welcome message, is the main display panel for the Web Client. The Web
Client uses this panel to display information and to prompt you for input.

e The Recent Jobs panel lists the last four analyses that you have run and their generated analysis results files.
When you first start the Web Client, this panel is empty.

e The navigation bar provides access to other Web Client pages.

For more information: see Exploring the User Interface in the GenePattern Web Client Guide.

Running Analyses

Now that you have started the GenePattern server and Web Client, you are ready to analyze your data. In this
section, you learn how to:

e Run the ComparativeMarkerSelection analysis to find marker genes -- the genes in the dataset that are most
closely correlated with the two phenotypes (ALL and AML) in the dataset.

e Run the ComparativeMarkerSelectionViewer to examine the ComparativeMarkerSelection analysis results.
e Run the ExtractComparativeResults analysis to create a smaller dataset that contains only the marker genes.

e Run the HeatMapViewer to examine the expression levels of the marker genes.



Running Comparative Marker Selection

Run the ComparativeMarkerSelection analysis to find the genes in the dataset that are most closely correlated with
the two phenotypes (ALL and AML) in the dataset. To run the ComparativeMarkerSelection analysis:

1.

In the Modules & Pipelines panel, under Gene List Selection, select the ComparativeMarkerSelection analysis.

The analysis and its parameters appear in the center panel.
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For information about the module and its parameters, click help.

For the input filename parameter, select the al1_aml_train.res file:

1. Click the Browse button. The File Upload window appears.
2. Navigate to the folder containing the file.

3. Select the file and click Open.

Leave the Upload File radio button selected to indicate that you are selecting a file from the file system. You
would use the Specify URL radio button to select a networked file by specifying its URL.

For the cls filename parameter, selectthe all1_aml_train.cls file.

ComparativeMarkerselection version 3
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5. Click Run to start the analysis. The Web Client sends the analysis job to the GenePattern server and displays
the ComparativeMarkerSelection Status page. After a few seconds, the GenePattern server finishes the analysis
job and displays the results on the Status page.

Analysis results are stored on the GenePattern server. By default, analysis results are stored for seven (7) days
before being deleted. The text shown in a bold red font tells you when the analysis results will be deleted. To
save your analysis results, copy the files from the GenePattern server to your own directories, as described later
in this tutorial.
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6. Click Return to Modules & Pipelines Start to return to the Web Client start page.

Reviewing Result Files

When you return to the Web Client start page, the Recent Jobs pane shows the analysis job that you ran on the
GenePattern server and the associated analysis results files:
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Click the icon next to the analysis job to display commands that you use to work with the job:

Download Downloads a zip file containing all analysis results files for this job.

Reload Displays the analysis and its parameters in the center pane, with the parameters set to
the values used for this analysis job.

Delete Deletes the analysis job and its analysis results files from the GenePattern server.

Info Displays the parameter values and the analysis results files for this job.

View R Code

View Java Code
View MATLAB Code R programming environments. These commands are useful for programmers who

Displays the command line that you would use to run this job in the Java, MATLAB, or

want to access GenePattern from one of these programming environments or from
their own applications.

Click the icon next to an analysis results file to display commands that you use to work with the file:

Delete

Deletes the file from the GenePattern server.

Save

Downloads the file from the GenePattern server.

Create Pipeline

Creates a GenePattern pipeline that reproduces this analysis results file.
Pipelines are discussed later in this tutorial.

List of analyses

Lists analyses that commonly use this type of file as an input parameter.

Select an analysis to display its parameters in the center pane, with this results
file specified as the first input parameter.




3. Click the analysis results file, all_aml_train.comp.marker.odf, to display it in a text viewer. The amount of
information it contains makes the file difficult to understand. This file, like most analysis results file, is not
intended to be viewed as a text file, but rather intended to be used as input to subsequent analyses.

4. Click the Back button in your web browser to return to the Web Client start page.

Running the Comparative Marker Selection Viewer

After running the ComparativeMarkerSelection analysis, run the ComparativeMarkerSelectionViewer to examine the
analysis results. To run the ComparativeMarkerSelectionViewer:

1. Inthe Recent Jobs pane, click the icon next to your all_aml_train.comp.marker.odf results file.

2. Select ComparativeMarkerSelectionViewer. The ComparativeMarkerSelectionViewer and its parameters appear
in the center pane. The comparative marker selection filename parameter is automatically set to the
all_aml_train.comp.marker.odf results file.

ComparativeMarkersSelectionViewer version 4

* required field Run Resat properties | export | help

comparative marker selection filename* 727l _aml_wain comp marker.adt

@ Specify URL © Upload File

The sutput frem ComparativeMarkerSelection

dataset filename | Browse I

© Specify URL @ Upload File

The dataset file used as inputto ComparativeMarkerSelection

RFun Reset I properties | sxport| | help

3. Forthe dataset filename parameter, click Browse and select the al1_aml_train.res file.

4, Click Run.

Unlike most analyses, viewers run on your desktop PC rather than on the GenePattern server. The first time you
run a viewer on your desktop, the following security message may appeatr.

5,
The application's digital signature cannot be verified.
Do you want to run the application?

MName: ComparativeMatlkerSelectiontiewsr
Publisher: GenePattern

From: http:jfnode2S5S. broad. mit edu:7070

I~ Blays sk conkent from his publishers

Run Cancel

i ' =]  The digital signature cannot be verified by a trusted source, Cnly

continue if you trust the origin of the application. More Information...

5. If the security message appears, click Run to continue.

The ComparativeMarkerSelectionViewer appears:
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In the ComparativeMarkerSelectionViewer:

= The Score column shows the value of the metric used to correlate gene expression and phenotype. A high
score indicates correlation with the first phenotype (upregulated in ALL) and a low score indicates correlation
with the second phenotype (upregulated in AML).

= The middle columns, FDR through FWER, provide different ways to measure the significance of the score.
The lower the value the more significant the result. For example, you might choose to measure significance
using the false discovery rate (FDR) and set a significance cutoff of FDR < .05. Using this measure, you
would focus on genes with the lowest and highest scores, where the measure of significance for the score
was an FDR < .05.

To close the ComparativeMarkerSelectionViewer, select File>Exit.
In the Web Client, click Return to Modules & Pipelines Start to return to the Web Client start page.

Notice that the ComparativeMarkerSelectionViewer analysis does not appear in the Recent Jobs pane. This is
because the ComparativeMarkerSelectionViewer ran on your local PC, not on the GenePattern server.
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Running Extract Comparative Results

Now that you have examined the ComparativeMarkerSelection analysis results, you want to create a new dataset
that contains only the most promising marker genes from the results file for further analysis. To run the
ExtractComparativeResults analysis:

1. Inthe Recent Jobs pane, click the icon next to the ComparativeMarkerSelection results file,
all_aml_train.comp.marker.odf.

2. Select ExtractComparativeMarkerResults. The ExtractComparativeMarkerResults analysis and its parameters
appear in the center pane. The comparative marker selection filename parameter is automatically set to the
all_aml_train.comp.marker.odf results file.

3. For the dataset filename parameter, click Browse and select the al1 _aml train.res file.
4. Enter the following parameter values to extract the top 100 features (genes) in the analysis results file:

. For the field parameter, select Rank.

. For the max field, enter 100.

ExtractComparativeMarkerResults version 3

* required field Run Reset | properties | enport| help

"
comparative marker selection filename Is,a‘Z/‘aH_am\_lram comp.marker.odf

@ Specify URL (o] Upload File

The results from ComparativeMarkerSelection - odf

*
dataset filename IC\gp_tuluna\_mea\gp_luturlal_ﬂle Browse..

© Speify URL @ Upload File

The datasetfile used to select markers - .gct, res, Dataset
field Rank -

The field to filter features on
min I

Select features with field »= min
max I-‘ [I[I‘

Select features with field <= max
number of neighbars I

Humber of neighbors ta select by scare in sach direction

*

base output name |<cnmparaﬂve marker.selection file

The baze name for the output files

Run Feset | properties | esport| | help

5. Click Run. The Status page appears and, after a few seconds, displays the analysis results files.
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tJ GenePattern - Run Module Results - Mozilla Firefox

=10l x|

File Edit Wew History Bookmarks Tools Help

<.-E| - > - @ /IJ} E http: jfnode255 . braad. mit.edu: 7070/ap/runTaskPipeline. jsp |‘| [}] "|Gnngle

My Settings | Sign Out gpuser

= GenePattern

Modules & Pipelines Suites Job Results Resources Downloads Administration Help

I email notification 2] shaw execution logs

ExtractComparativeMarkerResults Status
Stop... | Running ExtractComparativeMarkerResults as job # 7 on Fehruary 26, 2007 12:41:56 PW EST.

download | delete
step I name and parameters

1 ExtractComparativeMarkerResults

comparative marker selection filename = hitp:finode255 broad mit edu:TO70igpfiobResultsi2fall_ami_train camp marker.odf, datasetfilename =

all_aml_train.res , field = Rank, min=, max= 100, numher of neighbors =, base output name =
=comparative. marker.selection filename_basename= filt

I all_aml_train.comp.markerfilt.res
I all_aml_train.comp.markerfilt bt
I op_task_execution_log.bd

download | delete

These job results are scheduled to be purged from the server on 3/5/07 11:00 pm

Returnto Modules & Pipelines Start

About GenePattern | Contact Us

©2003-2007 Broad Institute, MIT %

| Done

4

6. Click Return to Modules & Pipelines Start to return to the Web Client start page.

Running the Heat Map Viewer

The HeatMapViewer displays expression values in a color-coded heat map. The largest expression values are
displayed in red (hot) and the smallest values are displayed in blue (cool). Intermediate values are displayed in
different shades of red and blue. The color-coding provides a quick coherent view of gene expression levels.

To display your new dataset in the HeatMapViewer:

1. Inthe Recent Jobs pane, click the icon next to the results file from the ExtractComparativeMarkerResults
analysis, all_aml_train.comp.marker filt.res.

2. Select HeatMapViewer. The HeatMapViewer and its parameters appear in the center pane. The dataset
filename parameter is automatically set to the all_aml_train.comp.marker filt.res results file.

HeatMapviewer version §
* required fiald Fun Reset | properties | enport| help
dataset filaname® |'fa\lfam\7lram comp marker filt rag

& Specify URL [ Upload File

The dataset to display - .gct, res, odf type=Dataset

Fun Reset | properties | export| | help
3. Click Run. The HeatMapViewer appears:
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4. Inthe HeatMapViewer, adjust the grid size for a clearer view of the sample and feature names:
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1. Click Edit>Display Options.
2. Click-and-drag the Grid Size slider 4 or 5 points to the right. The Viewer displays the grid using larger cells.
5. To close the HeatMapViewer, select File>Exit.

6. Inthe Web Client, click Return to Modules & Pipelines Start to return to the Web Client start page.

Using Pipelines

As you have seen, the GenePattern Web Client makes it easy to run individual analyses and to review analysis
results. GenePattern pipelines take this one step further: they make it easy to run multiple analyses. You can define a
pipeline to run multiple analyses against a single dataset or to run a sequence of analyses, where the output from
one analysis becomes the input for a subsequent analysis. Modules run from a pipeline work exactly the same as
those run directly from the Web Client.

In this tutorial, you have run two analyses: Comparative Marker Selection and Extract Comparative Marker Results.
The analysis results file from the first analysis became the input file for the second analysis. Running these two

analyses produced a new dataset that contains the 100 genes in your dataset (@ll _aml_train.res)thatare
most closely correlated with phenotypes in your class file (@ll_aml_train.cls).

In this section, you will

e Create a pipeline that duplicates your analysis results.

e Edit the pipeline so that it operates on any set of data (res and cls) files.

For more information: see Working with Pipelines in the GenePattern Web Client Guide.

Creating a Pipeline Based on Previous Results

You can create a pipeline in one of two ways:
e You can create an empty pipeline and then add to it the analysis modules that you want the pipeline to run.

e You can create a pipeline based on an analysis results file. In this case, GenePattern adds to the pipeline the
analysis modules used to create that results file:

1. It adds the module that created the results file.
2. It checks the module’s input file parameter.

3. Ifthe input file for the module was the output file of a previous module, the GenePattern adds the previous
module and returns to step 2; otherwise, there are no more modules to be added to the pipeline.

To create a pipeline based on the ExtractComparativeMarkerResults results file:

1. Inthe Recent Jobs pane, click the icon next to the results file from the ExtractComparativeMarkerResults
analysis, all_aml_train.comp.marker filt.res.

2. Select Create Pipeline. The Web Client displays the new pipeline in the center pane.

The new pipeline includes the module that created the results file, ExtractComparativeMarkerResults. The new
pipeline also includes the ComparativeMarkerSelection analysis because the input file for
ExtractComparativeMarkerResults was the output file from the ComparativeMarkerSelection analysis. The
parameters for both analyses are set to the values used to generate the results file. (You will need to scroll to
see the entire pipeline.)
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Pipeline Designer - job7.pipeline version | 1

Pipeline name®.  [jab? 1

Description [desciibe it here
Authar: [apuser name, aftiliation
Privacy; private = I

YWersion comment. [g

Dacumentation: |
LD

Browse,

urr:lzid: 7070, genepatt. node255. broad. mit edu: genepatternmodules: 1:1

~ 1. ComparativeMarkerSelection:

Computes significance values far festures using several metrics, including FOR(EH), 0-Value, maxT, FWVER, Feature-Speciic
F-vlue, and Bonfemoni

docurmentation: ComparativeMarkerSelection. pdf

prompt when run  parameter name value

r inputfilename: Browse...
<GanePalferni AL geifie fp Mask=cL 5105 &file=al amf’ frain res

[ cls filename Browse,
<GemePafteniALs geitie o Hask=cL 510> Rile=all_amf iain ok

r confounding variahle cls filename Browse...

[l test diraction: 2 Sided -I

r test statistic: T-Test 2

r min std: l—

r number of permutations: |—1 o0

r complete no =

r halanced no x

r random seed: EECTE]

[ smooth pualues yes =

r phenotype test
one versus all -

r outputfile: <input flename_basenar

Add Another Module | Delete ComparativeM arkerS electian

~ 2. ExtractComparativeMarkerResults:

Creates a derived dataset and feature list file from the resuhts of ComparstiveharkerSelection
documentation: BwtractComparativeMarkerResults pdf

wersion 3

description
The inputfile - res, .oct, 0dftype=Dataset

The class file - cls

The class file containing the confounding
variable

The test to perfarm

The statistic o use

The minimum standard deviation iftest statistic
includes min std option

The number of permutations to perform (use 0 to
calculate asymptotic p-values)

Whether to perform all possible permutations
Wihether to perform balanced permutations

The seed of the random number generator used
to produce permutations

Whether to smooth p-values

Tests to perform when cls file has more than two!
classes (Note: not fully corrected for multiple
hypothesis testing)

The name of the output file

version 3

Delete ExtractComparativet arkerResults

A Another Moduls |

Save I Fun

%‘;’ge‘m parameter name value description
r comparative marker selection filename: Browse. The results fram
ComparativeMarkerSelection
ar use output from [, Compa =] -

r datasetfilename: Browse. The datasetfile usedto
<GenePatteniiBL) gelFe jsp Aask=cL SID> Kile=all amy hain res select markers - get, res,
or use output from | 1. ComparativebartkerS election = - Dataset

r field Rark = The field to filter features on

r min: l— Select features with field ==

min

r e |1UD— Selectfeatures with field <=

max

r number of neighbors: Mumber of neighbors to

select by score in each
diraction

r base output name: m The base name for the

output files

3. By default, the pipeline name is the job number. Change the pipeline name to MyComparativeMarkerSelection

by editing the Pipeline name field.

Adding Modules to a Pipelines

The pipeline contains the two analysis modules used to create the analysis results file: Comparative Marker Selection
and Extract Comparative Marker Results. In your original analysis, after creating the analysis results file, you used

the Heat Map Viewer to review the results.
To add the Heat Map Viewer module to your pipeline:

1. Scroll to the end of the pipeline definition.

2. Click Add Another Module to add a module after the ExtractComparativeMarkerResults analysis. The Web Client

prompts you for the module to add:
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Module Category & Name: |- Category - - =

Select Visualizer as the category and HeatMapViewer as the module:

Module Categary & Name: [Visualizer =1 F-Modue- |

- Module -
cafmaplmportizwer - A visuslizer to import data rom cadray into Ge
ComparativeM arkerSelectionyiewer - Views the results from Comparativeh.
FeatureSummaryiswer - Feature Summary Yiewss
Wiews the results of marker analysis
&at map
ier erarchical clustering wiewer that rea. .
JavaT resView - Higrarchical clustering viewer that reads in Eisen's od. .
MAGEMLImportyiewer - & visualizer bo import data in MAGE-ML format int.
PCAViewer - Principal Companent Analysis Visualizer [adapted from Meb..
PredictionR esultsViewer - Visualize prediction results
SOMClustervfiewer - Visuslize clusters created with the SOM algarithm

The Web Client adds the HeatMapViewer module to the pipeline:

+ 3. HeatMapViewer: version 5

Displary a heat map
documentation:  HeatMapViewer pdf
prompt when run - parameter name value description

r datasetfilename: Browse. The datasetto display - act, res, odf ype=Dataset
or use output frorm E 1. C lveMarkerSelection | -

Add Anather Module I Delete Heathd apyiswer I

For the dataset filename parameter, select the analysis results file from the ExtractComparativeMarkerResults

module. To do so: next to use output from, choose ExtractComparativeMarkerResults as the module and res
as the output file:

~ 3. HeatMapViewer:

Version §
Display a heat map
docurmentation:  HeatMapviewer pdf
prompt when run  parameter name value description
r datasel filename Browse... The dataset to display - .gct, res, odf type=Dataset
or use output from | 2 EstractComparativeMarkerFiesuts x| [ res =1

Add Anather Module | Delete HeatMaptiewer |

Click Save to save the pipeline. The Web Client displays a status page.

Click Return to Modules & Pipelines Start to return to the start page.

Running the Pipeline

To run the pipeline:

1.

In the Modules & Pipelines pane, select your pipeline. (Notice that the pipeline names are color-coded; the

pipelines you create are displayed in red.) The Web Client displays the pipeline and its parameters in the center
pane.

Click Run to run the pipeline. The Status page appears and GenePattern runs each module. After a few
moments, GenePattern displays the analysis results and opens the HeatMapViewer.

Close the HeatMapViewer.
In the Web Client, click Return to Modules & Pipelines Start to return to the Web Client start page.

The Recent Jobs pane shows the pipeline job, which lists each analysis run and its analysis result files.

Adding Parameters to a Pipeline

You have created a pipeline that duplicates your original analysis: it runs the Comparative Marker Selection analysis
onthe all_aml_train data (res and cls) files, uses the analysis results as input to the Extract Comparative
Marker Results analysis, and then displays the analysis results using the Heat Map Viewer.

You can make the pipeline more generally useful by having it prompt you for the data (res and cls) files to be
analyzed, rather than simply analyzing the al1 _aml_ train data files.

To edit the pipeline:
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1. Inthe Modules & Pipelines pane, select your pipeline. The Web Client displays the pipeline in the center pane:

MyComparativeMarkerselection.pipeline version 2

Fun Reset properties | export | edit | help

2. Click Edit. The Web Client displays the pipeline definition for editing.

3. The data (res and cls) files to be analyzed are named in the input flename and cls filename parameters of the
Comparative Marker Selection analysis. Modify the pipeline to have it prompt you for these parameter values:

1. Click on the Prompt when run check box next to the input filename parameter of the Comparative Marker
Selection analysis. The Web Client removes the parameter value from the pipeline definition.

2. Click on the Prompt when run check box next to the cls filename parameter of the Comparative Marker
Selection analysis. The Web Client removes the parameter value from the pipeline definition.

~ 1. ComparativeMarkerSelection: wersion | 3 [latest) -
Computes significance walues for features using several metrics, including FORCBH), 0-value, maxT, FUVER, Festurs-Specific
P-\lug, and Bonfermoni.
docurmentation: ComparativeMarkerSelection. pdf
prompt when run paratheter hathe wvalue description
I input filename: set prompt when rn display settings The inputfile - res, .gct, .odftype=Dataset
2 cls filename: set prompt when run display settings.. The class file - cls

3. Optionally, click set prompt when run display settings to modify the default text of the prompt.

4. The data (res) files to be analyzed is also named in the dataset filename parameter of the Extract Comparative
Marker Results analysis. Modify the pipeline to have it prompt you for this parameter value also:

1. Click on the Prompt when run check box next to the dataset filename parameter of the Extract Comparative
Marker Results analysis:

~ 2. ExtractCompar ativeMarkerResults: version 3

Cragtes 3 derived datazet and featura list file from the results of ComparativehrkerSelection

documentation: ExtractComparativeMarkerResults pdf

prompt when rurn parameter name wvalue description

- comparative marker selection fllenarme: | Browse.. | The results fram
CamparativeMarkerSelection - .odf

or use outputfrom | 1. Comparativet arkerSelection = | | 13t output =1

[ datasetfilename set prompt when run display setings The dataget file used to select markers -
get, res, Dataset

Il field: [Rank =] The field ta filtar featuras an

Il min: — Select features with fizld == min

- e [l Select features with field == max

- number of neighbors: I— Mumhber of neighhors to select by score in
each direction

- base output name Im The base name forthe output files

Add Another Maodule I Delete ExtractComparativetdarkerR esults I

2. Optionally, click set prompt when run display settings to modify the default text of the prompt.
5. Scroll to the end of the pipeline definition.
6. Click Save. The Web Client displays a message confirming that the pipeline has been saved.

7. Click Return to Modules & Pipelines Start to return to the Web Client start page.

Running the Edited Pipeline

To run the edited pipeline:

1. Inthe Modules & Pipelines pane, select your pipeline. The Web Client displays the pipeline and its parameters in
the center pane.

18



MyComparativeMarkerSelection.pipeline version 3
* raquired field Fun Feset | properties | export| edit| help
input filename* I Browse

s Specify URL o Upload File

The input file - .res, .qct, .0df type=Dataset
ols filename* [ Browse..

" Specify URL @ Upload File

The class file - .cls
dataset filenarne® I Browse...

 Specify URL @ Uplaad File

The datasetfile used to select markers - .gct, res, Dataset

Run I Reset properties | espart | edit | help

For the ComparativeMarkerSelection input filename parameter, select all_aml_test.res.
For the ComparativeMarkerSelection cls filename parameter, select all_aml_test.cls.

For the ExtractComparativeMarkerResults dataset filename parameter, select all_aml_test.res.

a M 0D

Click Run. The Status page appears and GenePattern runs each module. After a few moments, GenePattern
displays the HeatMapViewer.

o

Close the HeatMapViewer.

7. Inthe Web Client, click Return to Modules & Pipelines Start to return to the Web Client start page.

Saving and Deleting Result Files

As described earlier in the tutorial, analyses are run on the GenePattern server and analysis results files are stored
on the server. Server storage is temporary and analysis results files are deleted after they have been on the server
for a certain length of time (by default, one week).

To save your analysis results files, you must copy each file from the server to a more permanent location. If you do
not need your analysis results, you can delete them from the server at any time (deleted files are not visible from the
Web Client).

To save an analysis results file:

1. Inthe Recent Jobs pane, click the icon next to a results file.
2. Click Save.

To delete an analysis results file:

1. Inthe Recent Jobs pane, click the icon next to a results file.
2. Click Delete.

To save or delete a job and all of its analysis results files, click the icon next to the job and click Download or Delete.

Next Steps

To learn how to use the GenePattern Desktop Client, continue with the next part of the tutorial.

To exit from GenePattern, go to Part 3: Shutting Down the GenePattern Server.

Part 2: Using the GenePattern Desktop Client

This part of the tutorial introduces you to the GenePattern Desktop Client. In this part, you learn how to:
e Install the Desktop Client.

e  Start the Desktop Client.

e Run analysis tools.

e Review analysis results.

e Save and delete analysis results files.

e Create a pipeline that runs a sequence of analyses.
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e  Synchronize the GenePattern Desktop Client with the GenePattern server.

Installing the Desktop Client
If you have not already installed the Desktop Client, install it now:
1. Download the installer for the Desktop Client:

1. Start the Web Client by double-clicking on the GenePattern Web Client icon, shown below. By default, the
GenePattern installation places this icon on your desktop.

enePatternH
e, bkl

2. Select Downloads>Install Desktop Client.

3 GenePattern - Mozilla Firefox =] S|

File Edit V“ew History Bookmarks Tools Help

<f| @ @ @ ﬁ_l‘ ||_| hittp:/fgp403-6ac, broad, mit, edu:3080/gpipages/index. jsf |‘| [}] "|Google “\]
ST ] My Settings | Sign Out hkushn@broad.mitedu 2

a=- GenePattern

Modules & Pipelines Suites Job Results Resources Downloads Administration G

Modules & Pipelines
Welcome to GenePattern Recent Jobs
« category “ suite “ all

open all | close all Mo jobs to display

+ Recently Used To run an analysis:

~ Annotation .
= GeneCruiser 1, Select a module from the list at the left,

~ Clustering GenePattern displays the module and its parameters in this center pane.

a ConsensusClustering

= H!erard"!ca‘CI"'Ster!ng 2. Enter values for the parameters and click Run.

= HierarchicalClustering. MATLAR G St disoi h ta to sh s

o HMFConsensus enelfattern displays the process status page to show analysis progress,
= SOMClustaring . .

+ Gene List Selection 3, When the analysis completes, click Return to start to return to this home page.
= ClazsMeighbors The analfysis and its result files are displayed in the Recent Jobs pane at the right.
= CormparativeMarkerSeledion
= ExtractComparativeMarkerResults To view analysis results, you generally use a GenePattern visualizer:
= feneMeighbors
= G5EA 1. Click the arrow icon next to the result file.
= SeledtFesturezColumns

Genefattern lists the moduwies maos? offen used to view or analyze this result,
= SeledtFeaturesRows

~ Image Creators

= HeatMapImage 2. Select the module with the text wiewer ar image in the module name.
= HierarchicalClus. .. glmage, MATLAR Genefattern displays the module and its parameters,
+ Missing Walue Imputation
= Imputeiissingyalues. KNN 3. Enter values for the parareters and click Run.
e Plil::rl“:tlon GenePattern displays the analysis resufts in the visualizer,
.
= KHM#Walidation .
= PHN See also:
PHHHValidationCptirmiz ati .
: M USSR I + GenePattern Tutorial
= Weighteduoting + GenePattern Web Client Guide
= WeightedWoting®validation + Module Docurmentation

~ Preprocess & Utilities
a ConvertlineEndings
= ConvertToMAGEML
= DownloadURL

| Done

S Kl

The Web Client displays the software download page of the GenePattern web site.
3. Download the client installer for your platform.
2. Double-click on the downloaded installation file, GenePatternClient.exe, to begin the installation.

3. Follow the on-screen instructions.

Starting the Desktop Client

To start the GenePattern Desktop Client, double-click the GenePattern Desktop Client icon, shown below. By default,
the GenePattern installation places this icon on your desktop.

GenePattern
Client

A message informs you that the Desktop Client is retrieving modules and jobs from the GenePattern server. After a
few seconds, the Desktop Client displays its welcome message:
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£ GPGE - Server: Local, Username: gpuser@broad.mit.edu : =101 x|
Fi= Projects Results Analysis Visuslization Pipslines Suites  History  Help

Harme - Kind Date Modified
Welcome to the GPGE
The GenePattern Graphical Environment (GPGE) is an easy-to-use mtegrated environment for data
analysis and visualization.
Getting Started
Mame . Kind Completed

@ Add Data Files (File » Open Project Directory)
The first step in using the GenePattern Graphical Client 15 to add vour data files. GenePattern
allows you to do this by specifiing the directones that contain your data These are referred
1o as project divectories. To load your data, select Open Project Directory from the File
e

® Fun a Module
Select a module from the Analysis, Visualization, or Pipelines menus. Enter values for the
input parameters and click Run.

For detailed instructions on wsing GenePattern, please see the GenePattemn tutorial at
W, tern org/tutorsal

To subscribe to mailing sts or find out about the latest developments, please visit
W, geepatiern org

Notice the following elements of the Desktop Client window:

The title bar shows you the GenePattern server and user name that you are using. The Desktop Client, which
remains connected to the server throughout the session, runs all of your analyses on this server. Typically, your
GenePattern user name is your e-mail address.

The Projects panel lists your project directories; that is, the directories holding the data files that you are
analyzing. When you first start the Desktop Client, this panel is empty.

The Results panel lists each analysis that you have run and its generated analysis results files. (If you have run
analyses in the Web Client, the analysis jobs and analysis results files are listed here.)

The panel on the right, which displays the welcome message, is the main window. The Desktop Client uses this
window to display information and to prompt you for input.

The menu bar lists the Desktop Client commands.

For more information: see Menu Bar in the GenePattern Desktop Client Guide.

Adding a Project Directory

In the GenePattern Desktop, the directory that holds the files that you want to analyze is called a project directory.
You do not have to add your project directories to the GenePattern Desktop Client, but doing so makes it easier to
work with the files in those directories.

In this tutorial, you are analyzing the files in the gp_tutorial files/all aml directory. To add this project
directory to the GenePattern Desktop Client:

1.

Select File>Open Project Directory. GenePattern displays the Choose a Project Directory window:
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& Choose a Project Directory x|

Lock in: Il_& My Recent Documents LI T =
Al aml Files in Direckory Recent!:
552 analytic workshop OFG.pat.Ink B
L) snnotations 1Microarrays.ppt.ink.
5 coBi 2005~12 Hew Web She Text.doc.ink
- ? |2Preprocessing. ppt. bk
ia) Giabetes_10.Gses. 1141755768130 Differentislnatysis. ppt.nk
57 diabetes_10_withists. Gsea, 1141755856933 sPredictionDiscovery ppt.ink
) dabetes_exanmple 5Tooks.ppt.irk
i) doc 6Ghisleni. ppt.Ink
|50 emails ALLAML. 51, L results.repart ALL bt
arie :‘ﬂ'"‘ sk
traincls.|
5 GenePattern == . J
|3 GenePatternServer ﬂ‘ i‘:b-m-”ts_ﬂ"ﬂtdnﬁfl =
13 GenePatternderver 141 .
4 | | Cancel
Fila pame: |C: \Cocuments and Settingsigpussr|Recent
Files of type:  [ail Fies ~]

In the Choose a Project Directory window, navigate to the gp_tutorial_files/all_aml directory and
click Select Directory. GenePattern adds that directory to the Projects pane:

£ GPGE - Server: Local, Username: gpuseri@broad.mit.edu ) =101 x|
Fie Projects Results Analysis Misualization Pipelines Suites History  Help

Narme . Kind Date Modified
[ 1 all_aml {C:\gp_buko. .. Project A/10/05 9:36 AM
Welcome to the GPGE
The GenePattern Graphical Environment (GPGE) is an easy-to-use mtegrated environment for data
analysis and visualization.
Getting Starfed
Hame Kind =

@ Add Data Files (File » Open Project Directory)
The first step in using the GenePattern Graphical Client 15 to add vour data files. GenePattern
allows you to do this by specifiing the directones that contain your data These are referred
10 as project directories. To load your data, zelect Open Project Directory from the File
e

# Run a Module
Select a module from the Analysis, Visualization, or Pipelines menus, Enter values for the
input parameters and click Run.

For detailed instructions on wsing GenePattern, please see the GenePattern tutorial at
W genepattern org/tutorsal

To subscribe to mailing sts or find out sbout the latest developments, please visit
wWww genepatiern org

In the Projects pane, double-click the directory name to see the files in the directory:

Projects

mzms?;z-t.m
11205 7:24 AM
11{2f05 7:24 AM

For more information: see Projects Pane in the GenePattern Desktop Client Guide.
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Running Analyses
After adding the project directory, you are ready to begin analyzing your data. In this section, you learn how to:

e Run the ComparativeMarkerSelection analysis to find the genes in the dataset (,res) file that are most closely
correlated with phenotypes in the class (.cls) file.

e Run the ComparativeMarkerSelectionViewer to examine the analysis results.
e Run the ExtractComparativeResults analysis to extract the most promising marker genes from your dataset.

e Run the HeatMapViewer to display a color-coded map showing the expression levels of the marker genes.

Running Comparative Marker Selection

To run the Comparative Marker Selection analysis against the all_aml_train (res and cls) files in your project
directory:

1. Select Analysis>Gene List Selection>ComparativeMarkerSelection. The analysis and its parameters appear in
main window:

ComparativeMarkerSelection |3 'I

Computes significancs valuss for Features using several metrics, including FDR{BH), Q-Value, maxT, FWER,
Feature-Specific P-¥alue, and Bonferroni,
[ Show Parameter Descriptions

input filename: Browse...

The input fils - res, .gct, ,odf type=Dataset

cls filename: Browse...

The dass file - .cls

|»

confounding variable cls filename: Browse...

The dlass file containing the: confounding variable,

test direction: |2 Sided ~

The test to perform

T-Test -
The statistic ko use

test statistic:

min std:
The minimum standard deviation if kest statistic includes min std option

1000

number of permutations:

complete:

balanced:

random seed:

Generate Code

The number of permutations to perform {use 0 to calculats asymptatic p-valuss)

Whether to perform all possible permutations

Whether to perform balanced permutations

779948241

The seed of the random number generator used to produce permutations

—
Run Reset Help

2. For the input filename parameter, select the al1l_aml_train.res file:

1. Right-clickthe all aml train.res file in the Projects pane. The following context menu appears:

Mame . Kind Diate Madified
_4 all_aml {C:\gp_tuko... Project 3/10/06 9:36 AM
& oll_seil_test.cs cls 11206 7:24 aM
® al_aml_testres res 11/2/05 7124 aM

@ al_ami_train.cls s

all_am_train.regrss

2. Select Send to>input filename. GenePattern sends the file to the input filename parameter.
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ComparativeMarkerSelection |3 vl

Computes significance values for Features using several metrics, including FDR(BH), Q-Yalue, maxT, FWER,
Feature-Specific P-walue, and Bonferroni,

[+ Show Parameter Descriptions

input Filename: IriaI_Files'l,all_aml'l,all_aml_train.res Browse. ..

The input: File - .res, .act, .odf type=Dataset

cls filename: I Browse.., |

The class file - cls

Most commands are available from either the menu bar or a context menu. In this step, you used a context menu
to set the input filename parameter. In the next step, you use the menu bar to set the cls filename parameter.

For the cls filename parameter, select the a1l aml train.cls file:

1. Clickthe all_aml_train.cls file in the Projects pane to select it.

2. Select Projects>Send to>cls filename. GenePattern sends the file to the cls filename parameter:

ComparativeMarker5election |3 VI

Computes significance values for Features using several metrics, including FDR{EH), C-Yalue, maxT, FWER,
Feature-Specific P-¥alue, and Bonferroni,

[+ Show Parameter Descriptions

input Filename: Irial_Files'l,all_aml'l,all_aml_train.res Brawse.. .
The input file - .res, .gct, .odf type=Dataset

cls Filename: |Jria|_files'l,aII_amI'l,aII_amI_train.-:Is Brawse..,, |

The class file - .cls

Leave the remaining parameters set to their default values.

Optionally, click Help (at the bottom of the main window) to view the documentation for this analysis. Each

analysis module has its own documentation.

Click Run to start the analysis. The analysis appears in the Results panel with a status of Processing:

4. GenePattern Desktop Client - Server: Local, Username: gpuser

File Projects Resulks Analysis  Visualization  Pipelines  Suites  History Help

=0l

Fem— Hd el aaT ComparativeMarkerSelection |3 vl

# al_aml test.cls s Feature-Specific P-Value, and Bonferroni.

# al_aml_test.res  res

7/22{04 4105 PM

¥ Show Parameter Descriptions

“§ all_aml {C:\gp_tutori. .. Project 3607 9:43 AM Computes significance values For Features using several metrics, including FDR{EH), Q-Yalue, maxT, FWER,

Lo all_aml_trainres res

input filename: |r|aI_f|IesIaI\_amI\aII_amI_traln.res

The class file - .cls

confaunding variable cls filename: I

test direction: |2 Sided vl

The kest b f
Mame - Kind Completed & kesk ko perform

| | ComparativeMarker... Job Processing test statistic: |T-Test

The statistic ko use

min std: I

number of permutations: IIDDD

complete: Inn -

balanced: Ino -

random seed: I??9948241

Marme: all_aml_train.cls —
Size: 1.0 KB

Browse...

The input file - .res, .gct, .odf bype=Dataset

cls filename: IJr\aI_Fi\es'\all_aml'l,all_aml_train.cls Browse. .. |

Browse...

The class file containing the confounding wariable.,

The minimum standard deviation if test statistic includes min std option

The number of permutations to perform {use 0 to caloulate asymptotic p-values)

Whether ta perform all possible permutations

‘“whether to perform balanced permutations

The seed of the random number generator used to produce permutations

Data Points: 38

Generate Code

|+
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For more information: see Running Analysis and Visualization Modules in the GenePattern Desktop Client Guide.

Checking Job Status

When you click Run to start an analysis, the GenePattern Desktop Client sends your analysis request to the
GenePattern server. The GenePattern server runs your analysis. When the analysis completes, the GenePattern
server notifies the GenePattern Desktop Client. The GenePattern Desktop Client then notifies you in two ways:

e In the Results pane, the Desktop Client updates the Completed column to show the data and time the analysis
finished:

Mame - Kind Completed
|| ComparativeMarker... Job 3/6/07 9:55 AM

Mame: all_aml_train.cls
Size: 1.0 KB
Data Paoints: 58

E

e By default, the Desktop Client also adds each finished analysis to the Recently Completed Jobs window. If this
window is not open, the Desktop Client opens it:

£ Recently Completed Jobs . x|
Job Nusrber | Tack |
21 |ComparativeMarker Selection

¥ Show this diskog when & job completes

You can use File>Alert On Job Completion to control whether or not the Desktop Client uses the Recently
Completed Jobs window. If the menu item has a check mark, GenePattern updates the window, opening it if
necessary; otherwise, it does not. To toggle the check mark, select the menu item.

Click Close to close the Recently Completed Jobs window.
Reviewing the Results

When your analysis completes, the analysis results files appear under the analysis name in the Results pane.
Double-click the analysis name to see the results files:
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Results

Completed
Job 3 5 AR
Comparative Marker Sel...

Comparaktiver:
# all_aml_train.co
Lo gp_task_ewecut,,, bxt

For more information: see Results Pane in the GenePattern Desktop Client Guide.

An analysis generates multiple analysis results files, including the results of the analysis, an execution log file, and
sometimes additional message or error logs. You can view analysis results in many ways:

e Results>Open With>Text Viewer displays the selected file in a text viewer. This is generally the best way to view
log files.

e Results>Open With>Default Application displays the selected file in the default application (if any) associated
with this file type. This can be useful when you have used your operating system to assign default applications to
particular file types.

e Results>Modules lists the modules in the Visualization menu that can be used to view the selected file. You
select the module to use and run it as you did the analysis. This is generally the best way to view analysis results
since the Visualization modules are designed for this purpose.

To view the results of the Comparative Marker Selection analysis:

1. Right-click the execution log file, gp_task execution_log.txt, and select Open With>Text Viewer.

GenePattern displays the execution log in a text viewer:
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£ gp_task_execution_log.txt Job 0

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

test.statistic = T-Test
complete = no
halanced = no

confounding.varishle.cls.filename =
phenotype.test = one versus all
random.seed = 779945241
test.direction = 2 Sided
nunbier .of . permutations = 1000

4 |

Created: Tue Mar 06 09:55:37 EST Z007 by gpuser
Job: O gerver: http://Gp409-fac.broad.mit.edu:8080/gp/
Task: ComparativeMarkerSelection urn:lsid:broad.mit.eduicancer.software. gensg
Parameters:
smooth.p.values = yes
cutput.file = all aml train.cowp.warker.odf (<input.filenawe basensme> . cor
min.std =
input.filensme = all aml train.res http://Gpa09-6ac.broad.mit.edu: 50580,

zls.filename = all swl train.cls htrtp://Gpi09-6ac.broad.mit.edu:S080/ g1

|

2. Close the text viewer by clicking the Close (X) icon in the upper right corner.

3. Right-click the analysis results file, all_aml_train.comp.marker.odf, and select Open With>Text Viewer. The
amount of information it contains makes the file difficult to understand. This file, like most analysis results file, is
not intended to be viewed as a text file, but rather intended to be used as input to subsequent analyses.

Running the Comparative Marker Selection Viewer

After running the ComparativeMarkerSelection analysis, run the ComparativeMarkerSelectionViewer to examine the

analysis results. To run the ComparativeMarkerSelectionViewer:

1. Inthe Results pane, right-click the analysis results file, al1l_aml_train.comp.marker.odf, and select

Modules>ComparativeMarkerSelectionViewer. The visualization module and its parameters appear in main
window. Notice that the file you selected has been sent to the input flename parameter.

2. For the dataset filename parameter, select the al1 _aml_train.res file:
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ComparativeMarkerselectionWiewer |4 vl

Views the results from ComparativeMarkerSelection
¥ Show Parameter Descriptions

comparative marker selection filename: ID, all_arnl_train.comp.marker.odf | Browse... |

The output from ComparativeMarkerSelection

dataset filename: |riaI_FiIes'l,aII_amI'l,aII_amI_train.res Browse, .. |
The dataset file used as input to Compar ativeMarkerSelection

4| | i

Generate Code

3. Click Run to run the visualization module. After a few moments, the Comparative Marker Selection Viewer
window appears:
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Comparative Marker Selection - all_aml_train.comp.marker.odf = IEIIﬂ
File Edit ¥iew GeneCruiser ‘Window
Upregulated features
51
7 |
]
Ll
4
3
2
» 1
= o
© 4
-2
-3
-4
-5
-6
o
-8 ]
o 500 1,000 1.500 2.000 2500 3.000 3.600 4,000 4,500 5.000 5500 6,000 6,500 7000
Feature (sorted by score)
m Upregulated in ALL (3828) = Upregulated in AML {3300)
Row | Rark | Upre... |Feature |Descr...|Sc... - | Feat... | Feat... | Feat... |FDR(... | @ Value| Bonf... | maxT | FWER |Fold ... | ALL ... | ALL Std | AML ... | AML Std k
1 2|ALL 223, [C-moy. ., 7.909)  0.002 0] 0,003 0.032) 0027 1| 0,001 0001 5.502|3,863...(1,998,..|702,273| 360,336 Uﬁ
2 3|ALL ME941,. [PROT... 6,806 0.002 0] 0,003 0.032( 0027 1] 0,004 0,004 3.832|4,361...|2,290...|1,135...|574.682 [i] ==
E] S|ALL M312.. MYLL ... 6.3 0.002 0] 0.003] 0.032( 0,027 1 0.01 0.01 3.581|553.431|257.418|154.545(102.259 1)
4 GlaLL L1327, JCRYZ ...| 6.284] 0.002] of 0,003 00358 0027 1| 0011 0.011)234.599|1127.963| 93,85 0.545) 30.559 0
5 G|aLL [M922,.. [CCND... 6.22| 0.002] 0] 0,003 0.032] 0,027 1| 0,015 0.015) 3.754|4,030...|2,351...|1,073...|451.426 1)
& QlALL oSz, [ME-1... 6,183 0.002 0] 0,003 0.032] 0027 1] 0,015 0,015 12.364|3,563...|2,725,..|268, 182| 242,053 1)
7 11]aLL 090, [Thym... 6,113  0.002 0] 0,003 0032 0027 1] 0,015 0,015 3.858|180.963|106.486) 46,909 25.719 1)
g 12]aLL D261, [Trans... 6,095 0.002 0] 0,003 0.032) 0027 1] 0016 0016 2.257|1,306...|521.246|578.518| 214.662 1)
9 13)aLL 7426, [RETIN...| 6.021] 0,002 0] 0,003 0.032( 0027 1] 0,018 0,018 5.541| 1,417|971,153|2585.727|158.078 1)
10 16]aLL M281.. |C019...| 5.794| 0.002| 0| 0.003] 0.032( 0027 1| 0,026 0.026| -9.877|210.111|188.927(-21.273| 54.771 1]
11 17[ALL L4773, [Induci...| 5.736] 0.002 of 0,003 00358 0027 1| 0.032] 0,032 6.495/1,251...[897.392|192.727| 216,421 0
12 15)ALL [BF00... [Clone ...|  5.683] 0.002 0] 0,003 0.032] 0027 1] 0,036 0,038 -1.384) 67.515] 92.652 -49| 33,791 1)
13 19)aLL M315... [TCF3... 5.68| 0,002 0] 0,003 0.032] 0027 1] 0,036 0038 4.291|1,531...|906.457|510.364| 144,655 1)
14 20]ALL [9a022, . [HKR-T1 5,673 0.002 0] 0,003 0032 0027 1] 0,036 0036 6.935)354.963|226.299| 51.182| 101.18 1)
15 21|ALL 214, |CTPS ... 5.637| 0.002 0] 0,003 0.032( 0027 1| 0,037 0,037 -2.027|143.333|141.724|-70.727| 87.623 1)
16 23|ALL E1s11.. [TORZ... 5.617| 0.002 0] 0.003] 0.032( 0,027 1| 0,038 0,033 3.0854,213...|2,517...|1,365...|494.517 1)
17 24|ALL D380... MCM3...| 5.566) 0.002) 0| 0.003] 0.032( 0027 1| 0,042 0.042| 2.813|913.556|472.963|324.727|178.769 1]
158 23|ALL [B346, . [aTFZ. ., 5.5592] 0.002 0] 0,003 0.032] 0,027 1] 0.044| 0.044| 3.581|315.111[172.514 88| 79.246 1)
19 Z26|ALL OS24, ., [SPTA... 5,455 0.002 0] 0,003 0.032] 0027 1] 0,056 0,056 6.475|667.667|626.764 134| 197.24 1)
20 Z7|ALL U329, |[Cytop...| 5.443] 0.00E] 0] 0,003 0.032] 0027 1] 0,057 0.057| 5.203|1,707...|1,296,..|525,1582| 143,531 1)
21 29)ALL M313... [Onca.,, 5.372| 0.002 0] 0,003 0.032) 0027 1| 0067 0067 2.101)3,820...]1,523...|1,815...| 762.42 1)
22 30]ALL Y0361, [RABA. ., 5.37| 0,002 0] 0,003 0.032( 0027 1] 0,068 0,068 2.167|401,407|188.946|185,273| 57.203 1)
23 31ALL L4922, .. [Rekin... 5.368| 0.002 0] 0.003] 0.032( 0,027 1] 0068 0,068 10.309|222,111|177.805| 21.545| 49.7% 1)
24 32 [aLL Uz09.., [5RP9...| 5.364] 0.002] of 0,003 00358 0027 1| 0069 0,069 2.588|1,786...[1,006...|690.364) 216,641 0
25 34|ALL Uz291... [Trans... 5.327  0.002 0] 0,003 0.032] 0,027 1] 0071 0071 3.146| 1,203|775.075|3682.3604| 127,67 1)
2h SARlAL 314, lacCAn. .. R.A050 0 n.OnE nl - nonnzl o nnsel onaney 1 nnzzl noFzl 4,401 1899357 [ AR 3751704, 4551 9A.578 HLI
Features: 7129

Note: If the top portion of the viewer is blank, click Window>Upregulated Features to refresh the viewer.
4. In the ComparativeMarkerSelectionViewer:

= The Score column shows the value of the metric used to correlate gene expression and phenotype. A high
score indicates correlation with the first phenotype (upregulated in ALL) and a low score indicates correlation
with the second phenotype (upregulated in AML).

= The middle columns, FDR through FWER, provide different ways to measure the significance of the score.
The lower the value the more significant the result. For example, you might choose to measure significance
using the false discovery rate (FDR) and set a significance cutoff of FDR < .05. Using this measure, you
would focus on genes with the lowest and highest scores, where the measure of significance for the score
was an FDR < .05.

5. To view the documentation for the Comparative Marker Selection Viewer, return to the Desktop Client window
and click Help. Like analysis modules, each visualization module has its own documentation.

6. To close the Viewer window, return to the Viewer window and click the Close (X) icon in the upper right corner.

In the Desktop Client window, you might notice that the Comparative Marker Selection Viewer module is not listed in
the Results pane. This is because the viewer runs on the Desktop Client, not the GenePattern server.
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Running Extract Comparative Results

Now that you have examined the ComparativeMarkerSelection analysis results, you want to create a new dataset
that contains only the most promising marker genes from the results file for further analysis. To run the
ExtractComparativeResults analysis:

1. Right-click the analysis results file, a1l _aml train.comp.marker.odf, and select

Modules>ExtractComparativeMarkerResults. The analysis and its parameters appear in the main window. Notice
that the file you selected has been sent to the comparative marker selection filename parameter.

2. For the dataset filename parameter, selectthe all _aml_ train.res file.

For the field parameter, select Rank.
4. For the max field, enter 100.

By entering these values, you are creating a dataset based on the top 100 features (genes) in the analysis
results file,all _aml train.comp.marker.odf:

ExtractComparativeMarkerResults |3 VI

Creates a derived dataset and Feature list filz From the results of Compar ativeMarkerSelection
[+ Show Parameter Descriptions

comparative marker selection filename: ID, all_aml_train.comp.marker.odf = Browse... |
The results from ComparativeMarkerSelection - odf

dataset Filename: IriaI_FiIes'l,aII_amI'l,aII_aml_train.res Browse. ..
The dataset file used to select markers - .qct, .res, Dataset

field: IRank - l
The Field ta filker Features on

mir; I
Select features with fisld »= min

max: IIDD
Select Features with field <= max

number of neighbars: I
Mumber of neighbors ko select by score in each direction

base output name: Ialection.FiIename_basename>.Filt
The base name For the output files

dl | i

Run | Resef I Help |

Generate Code

5. Click Run to start the analysis. The analysis appears in the Results panel with a status of Processing.

When the analysis completes, the Desktop Client updates the Completed column to show the data and time the
analysis finished and (optionally) adds the finished analysis to the Recently Completed Jobs window.

6. Click Close to close the Recently Completed Jobs window.

For more information: see Running Analysis and Visualization Modules in the GenePattern Desktop Client Guide.

Running the Heat Map Viewer

The HeatMapViewer displays expression values in a color-coded heat map. The largest expression values are
displayed in red (hot) and the smallest values are displayed in blue (cool). Intermediate values are displayed in
different shades of red and blue. The color-coding provides a quick coherent view of gene expression levels.
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To display your new dataset in the HeatMapViewer:

1. Inthe Results pane, double-click ExtractComparativeMarkerResults to see the results files.

2. Find the analysis results file, al1_aml_train.comp.marker.filt.res. (To widen the Name column,
click-and-drag the line between the Name and Kind column headings.)

3. Right-click the analysis results file and select Modules>HeatMapViewer. The visualization module and its
parameters appear in main window. Notice that the selected file has been sent to the input filename parameter:

E HeatMapWiewer |5 vl

Display a heat map
¥ Show Parameter Descriptions

dataset Filename: [5ll_aml_train.comp.marker fill.res  Browse...
The dataset to display - .qct, .res, odf bype=Dataset

Run | Reset | Help |

Generate Code

Click Run to run the visualization module. After a few moments, the Heat Map Viewer window appears. The
viewer displays dataset expression values in a heat map format: the largest values are displayed as the reddest
(hot), the smallest values as the bluest (cool), and the intermediate values as shades of blue and red. You can
see by visual inspection which genes are closely correlated with which phenotype.
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Heat Map - all_amil_train.comp.marker o ] 531
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4. Inthe Viewer window, adjust the grid size for a clearer view of the sample and feature names:
3. Click Edit>Display Options.
4. Click-and-drag the Grid Size slider 4 or 5 points to the right. The Viewer displays the grid using larger cells.

5. Optionally, to view the documentation for the Heat Map Viewer, return to the Desktop Client window and click
Help.

6. To close the Viewer window, return to the Viewer window and click the Close (X) icon in the upper right corner.

You have successfully run an Extract Comparative Marker Results analysis and reviewed the results using the Heat
Map Viewer.
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Using Pipelines

As you have seen, the GenePattern Desktop Client makes it easy to run individual analyses and to review analysis
results. GenePattern pipelines take this one step further: they make it easy to run multiple analyses. You can define a
pipeline to run multiple analyses against a single dataset or to run a sequence of analyses, where the output from
one analysis becomes the input for a subsequent analysis.

In this tutorial, you have so far run two analyses: Comparative Marker Selection and Extract Comparative Marker
Results. The analysis results file from your first analysis became the input file for your second analysis. By running
these two analyses, you produced a new dataset that contains the 100 genes in your dataset
(@all_aml_train.res) that are most closely correlated with phenotypes in your class file

(all_aml_train.cls).

In this section, you will

e Create a pipeline that duplicates your analysis results.
e Run the pipeline.

For more information: see Working with Pipelines in the GenePattern Desktop Client Guide.

Creating a Pipeline Based on Previous Results
You can create a pipeline in one of two ways:

e You can create an empty pipeline and then add to it the analysis modules that you want the pipeline to run.

e You can create a pipeline based on an analysis results file and have the Desktop Client add to the pipeline the
analysis modules used to create that results file. After creating the pipeline, the Desktop Client uses the following
steps to determine which modules to add to the pipeline:

1. It adds the module that created the results file.
2. It checks the module’s input file parameter.

3. Ifthe input file for the module was the output file of a previous module, the Desktop Client adds the previous
module and returns to step 2; otherwise, there are no more modules to be added to the pipeline.

To create a pipeline based on the analysis results file from the Extract Comparative Marker Results analysis:

1. Right-click the analysis results file, a1l _aml train.comp.marker.filt.res, and select Create
Pipeline. The Desktop Client prompts you for a pipeline name:

2. Enter a name for the pipeline, my.comparative.marker, and click OK. The Desktop Client displays the new
pipeline and its definition:
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! Mame: my.comparative,marker

Description: describe it here
Details

[1=]

Collapse Al Expand &l |

version: 3

input filename:

cls filename:

confounding watiable dls filename:
test direction:

kst skatiskic:

min skd:

nunber of permutations:
complete:

balanced:

randam seed:

smooth p values:
phenotype tesk:

oukput file:

Computes significance values For features using several metrics,
B 1. ComparativeMarkerSelection  inchuding FOR(EH), Q-Yalus, maxT, FWER, Feature-Specific
P-value, and Bonferroni.

Asig7260.att all arnl trainres
Asxig7261 att all aml train cls

2 Sided
T-Test

1000

no

no

Froo45241

yes

one versus all
<input.filename_basename =, comp.marker.odf

B 2. ExfractComparativelMarkerResults

Wersion: 3

comparative marker selection filename:
dataset Flename:

field:

mir:

ma:

number of neighbors:

base output name:

Creates a derived dataset and Feature list file from the results of
ComparativeMarkerSelection

Use 1st output from 1. ComparativeMarkerSelection

Axig¥d6d att all aml train res
Fank

100

<comparative. marker . selection. filename_basename = filk

Run |

Edit: | Help | Export |

The Desktop Client created the pipeline and then added to it the module that created the results file, Extract
Comparative Marker Results. The input file for the Extract Comparative Marker Results module was the output
file from Comparative Marker Selection, so the Desktop Client added the Comparative Marker Selection module

to the pipeline.

Adding Modules to a

The pipeline contains the two analysis modules used to create the analysis results file: Comparative Marker Selection
and Extract Comparative Marker Results. In your original analysis, after creating the analysis results file, you used

Pipeline

the Heat Map Viewer to review the results.

To add the Heat Map Viewer module to your pipeline:

1.

Click Edit (at the bottom of the window). The Desktop Client opens the pipeline definition for editing:
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!Name: Imy.comparative.marker Il 'l

Descripkion: Idescribe it Rere
Details

|1. ComparativeMarkerSelection LI Add Module After | Add Module Before | Delete |

Collapse Al | Expand Al I

| v

=1. CDmparativeMarkerSeIectiDn ICDmputes significance values For Features using several metrics, i |3 VI

Prormpt when run
- input filename: I<GenePatternURL>getFiIe.jsp?ta Browse, .. ™ Use output from previous

cls filename: I<GenePatternURL>getFiIe.jsp?ta Browse, .. [ Use output from previous

confounding variable cls filename:

|
test direction: |2 Sided | = l
T-Test =

Browse. .. [~ Use output from previous

test statistic

]
min skd: |
number of permutations: |IDDD
complete: Ino VI
balanced: Ino vI
random seed: |??9948241

smaath p values: Iyes YI
phenaotype tesk: Ione versus all vl

output File: |<input.FiIename_hasename).corr -

e e e e I I B

Bl 2. ExfractCompar ativeMarkerResults |Creates a derived dataset and Feature list File From the resulks of C |3__~

Prormpt when run

™ comparative marker selection filename: Il. ComparativeMarkerSelection L"lst autput j =
1_ dataset filename: |<GenePatternUIRL =0stFile, isn?ta Browie... I [ Use autout From D_rBILI
4 4
Save | Run | Wiew | Help | Export |

Click on the second module in the pipeline, ExtractComparativeMarkerResults, to select it.
Click Add Module After (near the top of the window). The Desktop Client displays the Add Module window.

Select Visualizer from the Category list. (You may need to scroll the list.) The Desktop Client populates the
Module list with all of the modules in the Visualization menu.

Select HeatMapViewer from the Module list:

Add Module After 2. ExtractComparativeMarkerResul x|
Catequr% odule
laene CsC Sescton ;I CadrrayImportiiewer =
Image Creators ComparativeMarkerSelectionViewer
Missing Yalue Imputation FeatureSummaryviswer
Fipsling GeneList Sigrificanceviewer
Prediction N HeatMapYiewer
Pre|l3r0c.ess & Uilities Hierarchicallusteringiiemwer
Prolectlén lavaTreeview
Prateomics MAGEMLImportViewer
Sequence Analysis P Viswer
Statistical Methods PredictionResultsviewer i
SERAC T st eriser LI

Cancel |

Click OK. The Desktop Client adds the HeatMapViewer module after the ExtractComparativeMarkerResults
module in the pipeline definition window.

Make the value of the filename parameter for the HeatMapViewer the analysis results file from the
ExtractComparativeMarkerResults module:
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Bl 3. HeatMapViewer IDispIay a heat map |5 - I

Prompt when run

™ dataset filename: |2. ExtractComparativeMarkerResults L" YI [+ Use output from previous task

1. Select the Use output from previous task check box. The Desktop Client adds the Choose Task drop-down
list to the filename parameter field.

2. Select ExtractComparativeMarkerResults from the Choose Task drop-down list. The
ExtractComparativeMarkerResults module generates multiple analysis results files; therefore, the Desktop
Client adds the Dataset drop-down list to the filename parameter field.

3. Select res from the Dataset drop-down list.

8. Click Save (at the bottom of the window) to save your changes. The Desktop Client saves the pipeline and
displays the following confirmation message:

GenePattern x|

\il) Saved nmy comparative. marker version 2

9. Click OK to close the confirmation message window.

Editing a pipeline always creates a new version of this pipeline. This ensures that you can always reproduce any
analysis that you have run, even if you subsequently change the pipeline that you originally used to run the analysis.

For more information: see Understanding Version Numbers in the GenePattern Concepts Guide.

Running the Pipeline
To run the pipeline:

1. Select Pipelines>my.comparative.marker. (Notice that the pipeline names are color-coded; the pipelines you
create are displayed in pink.) The Desktop Client displays your pipeline in the main window:
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my.comparative. marker |2 VI
describe it here
[ Show Parameter Descriptions

my .comparative. marker has noinput parameters

Run ta |3. HeatMapviewer LI Run | Reset | Help | Edit: | Wiew |

Generate Code

2. Click Run to run the pipeline. The pipeline name appears in the Results window with a status of processing. After
a short time, the Heat Map Viewer appears and the pipeline completes.

When the pipeline completes, the Desktop Client updates the Completed column to show the data and time the
analysis finished and (optionally) adds the finished pipeline to the Recently Completed Jobs window.

Close the Heat Map Viewer and the Recently Completed Jobs window.

4. Double-click the pipeline name in the Results pane to see the analysis results files. Notice that all of the results
files for all of the analyses appear under the pipeline name.

Analysis and visualization modules run from a pipeline work exactly the same as those run directly from the
Desktop Client. If you run a Viewer from a pipeline, it gets displayed just as if you ran it directly from the Desktop
Client. Analysis results files generated by a pipeline are exactly the same as those generated by modules run
directly from the Desktop Client.

Saving and Deleting Analysis Results

As described earlier in the tutorial, when you run an analysis or a pipeline, the Desktop Client sends your request to
the GenePattern server. The GenePattern server runs the analysis and notifies the Desktop Client when the analysis
or pipeline completes. The analysis results files that appear in the Results pane of the Desktop Client window are
actually stored on the GenePattern server. Server storage is temporary and analysis results files are deleted after
they have been on the server for a certain length of time (by default, one week).

To save your analysis results files, you must copy each file from the server to a more permanent location. If you do
not need your analysis results, you can delete them from the server at any time, which also removes them from the
Results pane.

To save an analysis results file:
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1. Inthe Results pane, click the file that you want to save. For example, click the analysis results of the
ExtractComparativeMarkerResults analysis, al1l_aml_train.comp.marker.filt.res.

2. Select Results>Save To. GenePattern displays the Save To submenu, which lists your project directories and an
Other item.

3. Select your project directory. GenePattern copies the file to the selected directory and then refreshes the
Projects pane to include the new file:

Mame Kind - Date Modified
4 all_aml {C:\gp_tutorial_files\gp_tutorial_f...Praject  3{6/0F 11:54 AM
all_aml_test.cls cls 7l2z2[04 4:08 PM
all_aml_train.cls cls Flzzfod 4:21 PM
all_aml_test.res res 11/5/05 4:01 PM
all_aml_train.cormp.marker.filt.res res 3/6/07 11:54 AM
all_aml_train.res res 11/5/05 4:01 PM

You can delete an analysis results file in much the same way that you save one: click the file that you want to delete
and select Results>Delete File. Or, you can delete an analysis and all of its results files. To delete an analysis and its
results files:

1. Inthe Results pane, click the analysis that you want to delete. For example, click the
ExtractComparativeMarkerResults analysis.

2. Select Results>Delete Job. A confirmation window appears:

GenePattern 0 x|

Are you sure you wank to delete job number 2237

] |

3. Select Yes to delete the job and its analysis results files. The GenePattern Client deletes the analysis and all its
results files from the GenePattern server and the Results pane. Notice that the file you saved is not affected; it
remains in your project directory.

For more information: see Working with Analysis Results in the GenePattern Desktop Client Guide.

Synchronizing the Desktop Client and Server

The GenePattern Desktop Client is a software application. When you start the Desktop Client, it connects to the
GenePattern server, reads information from the server, and builds the application interface. The Analysis,
Visualization, Pipelines, and Suites menus and the contents of the Results pane all reflect information read from the
GenePattern server at a particular point in time. Periodically, the Desktop Client retrieves updated information from
the GenePattern server; for example, when you run an analysis, the Desktop Client updates the Results pane to
include the new analysis results files. However, you may need to refresh the Desktop Client to ensure that the
information it displays reflects the current content of the GenePattern server.

To see how this works, you will use the Web Client to make a few changes to the GenePattern server. Then, you will
return to the Desktop Client, notice that it does not reflect the changes that you made, and refresh the display.

To make a few changes in the Web Client:
1. Start the GenePattern Web Client:
1. Double-click the GenePattern Web Client icon:
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2. When the Web Client displays the login page, enter your username (or username and password).
3. Click Sign In. The Web Client displays the start page.

Notice that the Recent Jobs pane lists the jobs that you have run in Desktop Client:

Delete by most recent job:

1. Note the job number. Later, you will look for this job in the Desktop Client.

2. Click on the icon next to the job name to display the job menu.

3. Click Delete.

Notice that Modules & Pipelines pane lists the pipeline that you created in the Desktop Client:

Delete the pipeline:

1. Click Modules & Pipelines>Manage.

2. Click the check box next to the name of your pipeline. The Web Client selects all versions of your pipeline.

3. Scroll to the bottom of the page and click delete (at the bottom of the column of check boxes). The Web
Client deletes all versions of your pipeline.

Now, examine your changes in the Desktop Client:

1.
2.
3.

Return to the Desktop Client.
Examine the Results pane. Notice that it lists the job that you deleted using the Web Client:

Click File>Refresh>Jobs. The Desktop Client connects to the GenePattern server, retrieves information about all
analyses that you have run, and updates the Results pane. The deleted job disappears.

Examine the Pipelines menu. Notice that it includes the my.comparative.marker pipeline, which you deleted
using the Web Client.

Click File>Refresh>Modules. The Desktop Client connects to the GenePattern server, retrieves the list of
modules (analysis modules, visualization modules, pipelines, and suites) from the server, and updates the
Analysis, Visualization, Pipelines, and Suites menus.

Examine the Pipelines menu. Notice that it no longer includes the my.comparative.marker pipeline.

Part 3. Shutting Down the GenePattern Server

Shutting Down GenePattern

When you are finished working with GenePattern, you can shutdown both the clients and the server. Remember that
the clients are connected to the server; therefore, you want to exit from the clients before you shutdown the server. If
you shutdown the server first, the clients will display error messages as they attempt to contact the server.

To exit from GenePattern:

1.

2.

Exit from the Desktop and Web clients.
= To exit from the GenePattern Desktop Client, select File>Quit.

= To exit from the GenePattern Web Client, click the sign out link in the top right corner of the title bar and
then close the web browser window.

Shutdown the server by double-clicking the Stop GenePattern Server icon, shown below. Alternative: if you are
using Windows, you can close the console window.
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On Windows, when you shutdown GenePattern, the GenePattern console window closes. On Mac OS X, the
GenePattern server icon disappears from the Dock. On Linux machines, the GenePattern server exits silently.

Learning More About GenePattern

Thank you for taking this time to learn about GenePattern!

As you continue to work with GenePattern, please visit the GenePattern web site, which provides an overview of the
GenePattern analysis modules, as well as links to the GenePattern software and documentation.

We welcome your feedback. If you have suggestions, comments, or questions that are not answered by the
documentation, contact the GenePattern help desk (gp-help@broad.mit.edu).
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