® o - Agilent Feature Extractor Plug-In

for GeneSpring GX
FE Plug-In Quick Start Guide

This document describes the new Feature Extractor Plug-In for
GeneSpring GX.

What is the Feature Extractor Plug-In?

The plug-in enhances the importing of data files produced by
Agilent Feature Extraction software. The plug-in allows you to
import a different set of columns from a FE data file and a number
of FEPARAM fields as Sample Attributes, and to convert Agilent
flag information into the GeneSpring GX flag information.

The source code for the plug-in is available and is located in the
source directory of the Programs folder in the GeneSpring data
folder. It is released under the LGPL license.

What is in this Quick Start guide?

e “Installation of the Plug-In”

e “Appendix A - Flags”

e “Appendix B - Agilent File Format”

e “Appendix C - Agilent Normalization Scenario for 1-Color Data”
* “Appendix D - Agilent Normalization Scenario for 2-Color Data”

* “Appendix E - Extracted Sample Attributes”
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Installation of the Plug-In

The FE plug-in for GeneSpring GX can be installed easily by
dragging and dropping the Installer ZIP file onto an open main
window of GeneSpring GX. The file is a special GeneSpring ZIP file
that allows the easy installation of the new functionality into
GeneSpring GX.

1 Download the installer ZIP file from the Agilent Technologies
Web site at
http://www.chem.agilent.com/scripts/generic.asp? | page-34734&indcol=Y&prodcol=Y
2 Save the ZIP file to your local hard drive.
3 3Start GeneSpring GX.
4 4Drag the ZIP file onto the main GeneSpring GX window.
5 A dialog box displays.

%, Install Enhanced Agilent FE Import

Thiz will install the Enhanced Aglent FE Tmport
Plug-in. Genezpring will quit when this operation iz
finished. Tho you wish to proceed?

NI:||

6 Press OK to continue or Cancel to cancel the installation
process.
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7 A Caution dialog box may display indicating that the installation
will overwrite certain files. This may happen if previously the
plug-in had been installed or a normalization scenario with the
name Agilent FE was created. You can abort the installation by
pressing No and determine if the files can be safely overwritten.

This upgrade will overwrite some exsting fles, which
were most recently installed on Apr 14, 2005 11:.05:01
AW Do you wish to proceed?

......................

8 After the installation is complete, a new dialog box displays
indicating that the installation was successful.

%, Upgrade Complete

TTpgrade complete. Click Ok to
quit Genelpring,

9 Press OK to continue.
10 GeneSpring GX closes automatically.

The plug-in is now installed correctly, and Agilent FE data can
be loaded.

Loading data produced by Agilent FE

1 Start GeneSpring GX.

2 If you do not yet have the Agilent genome in GeneSpring GX,
download the genome from the Agilent Web site by selecting File
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> Import Genome. See the User Manual for more information on
importing or creating genomes in GeneSpring GX.

&, Full GeneSpring Human 1A Genet | all genet
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3 Select File > Import data.

4 1In the Select One Data File window, select an FE output file to
import from the file-chooser dialog box provided.
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5 The Import Data: Define File Format and Genome window
displays.

% Import Data: Define File Format and Genome =]}
File Format

Choose File Format -

Ganome

Selectthe genome (set of genes on the array) for this
data. Ifyour genome does not appear on the list, you can
create a new one by selecting Create a New Genome.

+ Select Ganome

EH Genomes or Arays
-2 Agilent
:_i Human 14
E—*ﬂ Demo Chips
%, Demo Human
—%, Demo Rat
L= Yeast

™ Create a Mew Genome

Next. | Cancel| Help |

6 GeneSpring GX tries to determine the data file's format is by
examining the contents. If it is successful, it reports the name in
the “Choose File Format:” drop-down box.

The drop-down menu may contain more than one data format,
and it will always contain the “Custom” data format. GeneSpring
GX can recognize many different data file formats, but it will
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NOTE: To ensure that the FE plug-in
will be used, be sure that the
Choose File Format drop-down box
is set to “Agilent" or "Agilent FE
(1-Color)" as appropriate to the
data type.

7

only report the names of data files that are consistent with the
current data files. If the Agilent FE output file contains 2-color
data, the format is called Agilent. If the file contains 1-color
data, the format is called Agilent FE (1 Color).

More than the two data formats, Agilent and Custom, may be
available in the drop-down menu if you or the administrator
have created a Recognized Custom format before. This
Recognized Custom Format will most likely be chosen as the

default.

Verify that the Select Genome field indicates the correct

genome for loading the data files, and press Next to continue.

The Import Data: Selected Files dialog box displays to allow
you to add more files to be imported.

You can now choose multiple files to import by navigating to the
correct folder on the left. Select the files in the middle window
and press Add to add the files to the list on the right. Press Next
to continue.

NOTE: If you want to attach image
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9 After you select all of the files that you want to load, the Import

files to Samples, such as JPG
images of the arrays, you must
place the image files and data files
in the same folder.

Data: Preprocess Data Files dialog box displays.
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% Import Data: Preprocess Data Files (=]t

Do you want to preprocess your data files before imporing your samples?

T ~

Prwiuus...l Naxt...l Cancel| Help |

10 Select Enhanced Agilent FE Import from the drop-down menu,
and click Next.

% Import Data: Preprocess Data Files (=]}

Do you want to preprocess your data files before imporing your samples?

{Mone -l

Enhanced Agilent FE Import

11 The plug-in imports the correct columns—for example, for
2-color data, rProcessedSignal is imported as SIGNAL and
gProcessedSignal as CONTROL, and it also allows you to convert
Agilent flags to GeneSpring flags.

If you choose to use the Enhanced Agilent FE Import plug-in as
directed in step 10, the Agilent FE flag information is converted
to GeneSpring flag information.

The Flag Import dialog box displays with two questions. How
you answer the questions determines how GeneSpring GX will
interpret the FE flags:

No - No: Ignore all of the FE flags.
Yes - Yes: Import all of the FE flags.

Yes - No: Import only FE flags that deal with spot
information. This is the default.
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No - Yes: Import only FE flags that deal with background
information.

Click Advanced... if you want to import only specific FE flags.
The Advanced Flag Import dialog box displays with a more
granular set of choices. See step 12.

Flag Import

Do you wank GeneSpring to use the spat information in FE to flag the data?  RECi >

Do you wank 1o include the background readings in the flay seftings? My v

Lox [ agvarced=» || nei |

The three buttons at the bottom of the dialog box offer the
options
OK continues the import process by displaying the Suggested
Normalization window and starting to read and convert the
data files.
Advanced displays the Advanced Flag Import dialog box
where you can change the default conversion settings.
Help displays the appropriate Help page (URL).
12 Click Advanced... to access the Advanced Flag Import dialog
box where you can change the conversion settings.
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-1olx|

Do you want GeneSpnng to use the spot infarmaton in FE 1o flag the data? Fes - I

Do you want fo include the background readings in the flag settings? Mo -
Spot Problems
How do you want GeneSpring 1o flag features with one of the following problems:
Fresent Marginal Absent
Featura is saturatad - L. (=
Faature is not uniform - C =
Faature iz not positive and significant i C =
Faature is a population outher . (3 -
Feature is manualky marked - (] -
Background is not umiform T [ T
Background reading is & population outlier i = (z
[+ Mark all control probes as Absent (his will exclude them from the nomalizafion)

[ ok || Hee |

You can respond Yes or No to the prompt, Do you want
GeneSpring to use the spot information in FFE to flag the data?

If you respond Yes, the first five choices in the Spot Problems
box are enabled along with the Mark all control probes as
Absent check box.

If you respond No, the entire Spot Problems box is disabled
along with the Do you want to include the background
readings in the flag setting? prompt. The new data file that
the plug-in creates will contain a GeneSpring Flags column
where everything is marked P for Present.

You can also respond Yes or No to the prompt Do you want to
wnclude the background readings in the flag settings?
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If you respond No, the last two choices in the Spot Problems
box are disabled (Background is not uniform and
Background reading is a population outlier) and both
options are imported as Present.

If you respond Yes, the last two choices are enabled and set to
Marginal.

Alternatively, you can change the conversion setting for each FE
flag value by selecting the appropriate radio buttons and pressing
OK to begin importing.

See appendix A for a detailed explanation of the flag logic and how

the settings in the Advanced Flag Import dialog box influence the

outcome.

13 A window displaying a progress bar displays indicating that the
preprocessing is active.

%, Preprocessing Data Files [9]=][d

Fr—rr—rr—rr—rr—rr—rr—r]

Preprocessing Files: Enhanced Agilent FE Impaort

14 The Suggested Normalizations for Agilent FE dialog box
displays automatically after you have completed the Flag Import
settings. The version of this dialog box that displays depends on
whether the plug-in recognized the file as being in 1-color or
2-color file format.
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For 1-color data

w. Suggested Normalizations for Ag ;lglﬁl

Tonormalize your data it is recommended that wou use the
saved senetio called "Agilent FE (1 Calan"

Close |

For 2-color data

w. Suggested Normalizations for Agile - |I:I|i|

Ta normalize wour data it is recommended that wou use the
sawved senerio called "Agilent FE"

15 Here the import procedure is the same as the normal import
procedure. Continue to import the samples.
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o«

HMew Experiment Checkist

Agilent FE normalization scenarios

When all samples are loaded and used to build an experiment, we
recommend that you apply the Agilent FE or Agilent FE (1-Color)
scenario.

New Experiment Checklist

ou arg alrmost inlshed creating your expenment. Befone you begin analysis, you
should set up its normalizations, exparimental parameaters, and emor model, and
choose your defaull experirnant interpretaion. You may reach these windows using
the buttans below. Altemativety, you may find them in the Experiments menu,

O Define Mormalizations [ Wormalizations...

Define Paramelers Parametars. .

1
D |
O  Define the Default Interpretation Experimient Interpretation.... I
D |

Define the Error Model Emor Model...

Close

To apply the normalization scenario, click the Normalizations
button in the New Experiment Checklist dialog box or click
Experiments > Experiment Normalization.
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The default two-color data normalization scenario is the “Per Spot
and Per Chip: Intensity dependent (Lowess) normalization”. Since
Agilent Feature Extraction already applies Lowess normalization
to the data, there is no need for a second Lowess normalization
(technically, however, it would not be detrimental).

For Agilent FE 2-color data, a more appropriate normalization
scenario is to simply apply a ratio calculation of the two channels,
followed by a per-gene normalization to ensure all ratio’s for each
gene are normalized to 1.

During installation of the plug-in, a Saved Scenario was installed
to perform this normalization. To apply the normalization scenario:

1 Select Use a Saved Scenario...

& Select a Normalization Scenario
Agilent FE

Mo Maormalizations
Standard One Color
Standand Tweo Color

Load Scenario Delete Scenario Rename Scenario | Close

2 Select the Agilent FE or Agilent FE (1-color) scenario from the
list and press Load Scenario.

See appendix B for details on the Agilent FE Normalization
scenario.
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3 The new normalization scenario is loaded and displayed in the
Normalization window.
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4 Press OK to apply the new normalization scenario to the
experiment.

Flease wait while Artens=Yein w. IL1beta is normalized.
This may take some time.

L I

Loading Data (2 samples loaded)

After the Agilent FE normalization scenario is applied, the data
is ready to be analyzed in GeneSpring GX in the usual manner.
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Appendix A — Flags

Agilent FE output data contain a large number of flags that can be
used to indicate various problems with a feature on an array.
Usually, this flag information can be easily used in GeneSpring GX
after the data files are imported (using the “Filter on Data file”
filter). However, there a number of features in GeneSpring GX that
cannot use this flag information unless the information is first
converted into special GeneSpring flags. The Agilent FE plug-in
converts the complex set of FE flags into three-levels of GeneSpring
flags: Absent (A), Marginal (M). or Present (P). The flag columns
from Agilent FE output and their meaning are provided in table 1.

Flag description Column headers in Agilent FE output
Feature is saturated glsSaturated, risSaturated

Feature is not uniform glsFeatNonUnifOL, risFeatNonUnifOL
Feature is not positive and significant glsPosAndSignif, rlsPosAdSignif
Feature is a population outlier glsFeatPopnOL, risFeatPopnOL
Feature is manually marked IsManualFlag

Background is not uniform glsBGNonUnifOL, risBGNonUnifOL
Background reading is population outlier glsBGPopnOL, rlsBGPopnOL

Is Control Probe Control Type

Table1  Flag columns in Agilent FE output. The g and r used as the first letter of the column header name
indicate the Green (Cy3) and Red (Cyb) channels, respectively

Flag logic

To map the complex 14 binary flag columns (there are 4096 flag
combinations) to the simple three-value GeneSpring flags (A, M,
and P), a mapping that depends on the seriousness of the flags was
applied. Certain flag values carry more weight that other flag
values. The most serious flags are mapped as “Absent,” medium
serious flags are mapped as “Marginal," and all other features are
mapped as “Present.”
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Table 2
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Flag values in the FE output are independent flags, that is, a
feature can be saturated, but uniform and a background
population outlier. GeneSpring GX will keep the Lowest
GeneSpring flag value (low is A, next is M then followed by P).

For example, if a feature is not flagged as either saturated or
non-uniform, but flagged as a population outlier and not
manually marked or a control probe (and not making use of the
Background mapping), it will have a “score” of P,P,M,P,P,P,P and
will therefore receive the GeneSpring flag “M” or “Marginal”
(table 2).

Flag description Value in FE output GeneSpring flag
Feature is saturated 0 Pass
Feature is not uniform 0 Pass
Feature is not positive and significant 1 Pass
Feature is a population outlier 1 Marginal
Feature is manually marked 0 Pass
Background is not uniform 0 Pass
Background reading is population outlier 0 Pass

Is Control Probe 0 Pass
Result Marginal

Feature is a population outlier and gets marked Marginal since this is the lowest of flag scores

A second example concerns a feature that is flagged as a
saturated feature and as a population outlier (and all other flags
are not set in FE output). It gets marked as “A” because the
feature is saturated. Since this is the lowest possible flag value
in GeneSpring GX, the entire feature is flagged as “A” or
“Absent” (table 3).
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Flag description Value in FE output GeneSpring flag

Feature is saturated 1 Absent
Feature is not uniform 0 Pass
Feature is not positive and significant 0 Absent
Feature is a population outlier 1 Marginal
Feature is manually marked 0 Pass
Background is not uniform 0 Pass
Background reading is population outlier 0 Pass
Is Control Probe 0 Pass
Absent

Table 3  Feature is both saturated and a population outlier and gets flagged Absent since that is the lowest of
the flag scores

If the background information is used to determine the flag
values, those features that are marked as either having a
non-uniform background or are background-population outliers,
get marked as “M” or “Marginal” probes by default, or whatever
is set in the dialog box (table 4).
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Flag description Value in FE output GeneSpring flag

Feature is saturated 0 Pass
Feature is not uniform 0 Pass
Feature is not positive and significant 1 Pass
Feature is a population outlier 0 Pass
Feature is manually marked 0 Pass
Background is not uniform 0 Pass
Background reading is population outlier 1 Marginal
Is Control Probe 0 Pass
Marginal

Table4  Feature is a background population outlier and gets marked Marginal since this is the lowest of flag
scores
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Appendix B — Agilent File Format

Agilent FE transfers these fields to GeneSpring GX.

GeneSpring information

Agilent FE fields

For 2-color data

For 1-color data

Gene Name

Signal

Reference (a.k.a. “Control”
within GeneSpring)

User Provided Signal
Precision

Description
GenBank ID

Flags

Sample Attributes

ProbeName (If column is empty, use SystematicName.
If that column is empty, use FeatureNum.)

rProcessedSignal

gProcessedSignal

LogRatioError is converted using the following calculation. For a
given gene in the FE output, let:

RPS = rProcessedSignal (imported as Signal)

GPS = gProcessedSignal (imported as Control)

LRE = logRatioError

Then import the following:

2
signalprecision = GPS«/(QLT—U

Description
GenBank

The preprocessor needs to translate the eight different flag
settings.

All of the FEPARAMS and STATS fields are loaded as Sample
Attributes. The names of the Sample Attributes are the names
provided on the FEPARAMS (or STATS) row. The values are the
values displayed below the field name in the DATA row.

The type in the TYPE row can be used to determine if a Sample
Attribute is numeric or not.

1 FE type: integer or float — GeneSpring: numeric

2 FE type: text — GeneSpring: non-numeric

Same

gProcessedSignal

N/A

gProcessedSigError

Same
Same

Same

Same

Table5 Interpreting the Agilent file format

Agilent Feature Extraction Plug-In for GeneSpring GX
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Appendix C — Agilent Normalization Scenario for 1-Color Data

For optimal use of the expertise that is built into Agilent Feature
Extraction software, Agilent recommends that you use a
normalization scenario that is different than the default one-color
scenario. This recommended normalization scenario makes use of
the converted flag information that allows you to exclude the
control and otherwise flagged probes.

The recommended Agilent FE(1-Color) normalization involves
three steps:

The Agilent FE (1 Color) normalization scenario has three steps:
1 Data transformation: Set measurements from < 0.0 to 0.0

2 Per chip: Normalize to the median or percentile

3 Per gene: Normalize to median

Each step is discussed in detail.

Experiment Normalizations: Demonstration Experiment

— Order of Normalizations to Perform T —
Add Marmalization Step == __nsmeet |
1 Delete

Choose a Normalization Step B Per Chip: Mormalize to 50th percentile
Startwith pre-normalized values 3 Per Gene: Mormalize o madian
Data Transformation: SAGE transform Mave Down
Data Transformation: Real Time PCR transform
Diata Transformation: Subtract backaround based on negative cantrols Use Defaults

I o} nation il =] n 0.01 to 0.01
Diata Transformation: Transform from log to linear values

Diata Transformation: Dyve swap

Per Spot: Divide by control channel

Data Transformation: Reserve contral channel
Per Spot and Per Chip: Intensity dependent (Lowess) normalization

Per Chip: Mormalize to 2 median or percentile J
Per Chip: Mormalize to positive control genes [~ Use Recommended Order Get Text Description |
Per Chip: Wormalize to a constant value
- . Use a Saved Scenario Save As Scenario |
Per Gene: Mormalize to specific samples
Yarnings

Fer Gene: Mormalize to median
Per Chip and Per Gene: Median palishing

)

(o] ‘ Cancel| Help |

Agilent Feature Extraction Plug-In for GeneSpring GX 21



22

Data transformation: Set measurements from < 0.01 to 0.01

The data transforming normalization involves applying a
mathematical modification to a variables values. During
normalization, GeneSpring GX recalculates the data values and
uses them in subsequent analyses.

The Set Measurements option sets any measurements less than a
specified cutoff value to the cutoff value. By default, this value is
0.01.

* For Agilent FE (1 Color) data, set the cutoff value to the default
by typing Cutoff: 0.01 in Cutoff text box and click OK.

%, Data Transformation: Set measurements less than 0.01 to... E|@E|

This sets values below the cutoffto the cutofl

Cutof: (001

[ Apply only to Specific Samples

K | Cancell Help |

By default, this cutoff value is set to 10, but for this example
scenario we have lowered this value to 0.01 to allow lower values.

Per chip: Normalize to the median or a percentile

Per-chip normalizations control the intensity of chip-wide
variations. These variations may result from inconsistent washing,
inconsistent sample preparation, or other microarray production
or microfluidics imperfections.

The Normalize to a Median or Percentile option lets you divide all
of the measurements on each chip by a specified percentile value.
By default, this value is 50.0%.

* For Agilent FE (1 Color) data, type 50.0% in the percentile text
box if the default value is not already displayed.
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¢ Check the Use only measurements flagged box and set the
drop-down menu to Present Only

¢ (Click the Never apply extra background correction button

Click OK when done.

& per Chip: Hormalize to a median or percentibe

This step is appropriate for Fange amays when mosl of e genes ane unafecbed by experimental parameters.
Mormalce gach chig 4 thi ;'E-IJ th Parcentile of the measwaments takan forn thal chip
Festicl Measuwements used in the Calcutation of the Percentis
W Uee only measurements Nagged TSI SN ~

I™ Uze only measurements with -

Eackground Comecion
= Mgrear apply exira background comaction

™ Always apply exdra background cosmeciion
" Wneedad apply exira Background carecion

I~ Apply onby o Speciic Samples

ok | cance | Help !

Identical chips from different samples may show different
intensities due to external factors. You can offset this by asuming
that all genes were functioning normally when sampled, and that
their intensities are normal for what they were doing. By calling
that normal state 1 for every chip in the experiment, you can
normalize these variations in gene intesities.

These normalizations are only made on genes considered normal
and flagged Present. Genes flagged Marginal or Absent are ignored
to avoid skewing the data.

Per gene: Normalize to the median

The last step in normalizing Agilent FE (1 Color) data involves
normalizing the expression value for each gene across all arrays.

¢ For Agilent FE (1 Color) data, set the cutoff value to 0.01 in Raw
Signal data measurement values, and click OK.

Agilent Feature Extraction Plug-In for GeneSpring GX 23



# Per Gene: Normalize to median E|@|E|

Monmalize each gene to the median of the measurements for that gene.
Cutodff

I the madian is below the culoff, the culof value will be used instead. (See Help for details)

CulofTvalue; |1.0E-6 in  |CECETTE N | measuament values

[ Apply only to Spacific Samplas

(5] 04 | Cantell Help |

There are two options that can be set in this normalization step: (1)
a cutoff value can be set to ensure that values lower than the cutoff
will be replaced with the cutoff value and (2) the cutoff value can
be applied to either the normalized value or the Raw signal value.

The recommended normalization step has a cutoff set for the Raw
signal value of 1.0E. This, together with the cutoff value for the
Control value of “1.OE'6,” ensures that all normalized values are
sensible.

Normalization completed

When you have completed the three-steps for normalizing Agilent
FE (1 Color) data, the following will have occurred:

* Values below 0.01 were set to 0.01.

¢ Each measurement was divided by the 50.0th percentile of all
measurements in that sample.

* Each gene was divided by the median of its measurements in all
samples. If the median of the raw values was below 10 then each
measurement for that gene was divided by 10 if the numerator
was above 10, otherwise the measurement was thrown out.
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Appendix D — Agilent Normalization Scenario for 2-Color Data

For optimal use of the expertise that is built into Agilent Feature
Extraction software, Agilent recommends that you use a
normalization scenario that is different than the default two-color
scenario usually used. This recommended normalization scenario
also makes use of the converted flag information that allows you to
exclude the control and otherwise flagged probes.

The recommended normalization involves three steps:
1 Per spot: Divide by the control channel

2 Per chip: Normalize to the 50th percentile

3 Per gene: Normalize to the median

Each step will be discussed in detail.

= Experiment Hormali

| Orler of Mormalizations (o Perform
1 Per Spot Dévide by contnod &hanne
Starl with presnomrnalized values 3 Fgr Gepng: Normalipe bo madean 1

Data Trangformation: 2AGE tansform

Data Transformation: Real Time PCR ransfom
D ata Tranfoimation: Subliacl background based ¢ Use Defaults |
Diaba Transformation: Set measurements less har .
Data Trangformabion: TransTorm frgem 1og B lingary
Data Transformation: Cye swap

Per Spob Divide by conlred channel

Data Transforrnation: Resene confol channgl J
Per Epot and Per Chip: Intenséy depandard (Lowas ™ Use Recommended Ordar ol Tt Des cription |

Fer Chip: Mormalze fo & mediam or percentile

Per Chi: Mormalze 10 positive cantrol ganes DA Save As Seonario. |

Pes Chip: Mormalize o 4 constird vk T

P Gegng: Hormalizs 1o specflc samplas

Fer Geng Momalize to median

Fer Chip and Per Oeng: Madian polishing

| cancet| wep |

Per spot: Divide by control channel

GeneSpring GX extracts two columns from the Agilent FE output
file that represent the red and green channel signal values, after
processing in Agilent Feature Extraction. These two channels,

Agilent Feature Extraction Plug-In for GeneSpring GX 25



called rProcessedSignal (for the red or Cy5 channel data) and
gProcessedSignal (for the green or Cy3 channel data) are loaded
respectively as the Signal and Control channels in GeneSpring GX.

Any normalization scenario in GeneSpring GX involves the ratio
between the Signal and Control channels. The first step in the
normalization scenario is to create this ratio with the
normalization step “Per Spot: Divide by control channel.”

&, Per Spot; Divide by control channel

Thiz dividas the Signal Channal by the Confrol Channel. This is recommendad far
two codor experiments ifyou do not uge the intensity dependent normalization.

Culoff
ithe Cantrol Channel is very low & culol value will be uged instead, (See Help for details.)

Culoft.  |1.0E}6

I Apply only io Specific Samples

| Cancell Halp |

The Control Channel cutoff value is the only option that you can set
for this normalization step. If the Control Channel value is below
the cutoff value, the cutoff value is used for the control channel to
ensure that sensible ratios are calculated.

By default, this cutoff value is set to 10, but for this example
scenario we have lowered this value to 1.0E™ to allow lower values
for the control channel.

Agilent Feature Extraction Plug-In for GeneSpring GX



Per chip: Normalize to 50th percentile

The second normalization step normalizes the expression value to
the median of the expression values on the array. This ensures that
the expression values for each array can be compared across chips
by centering each of the distributions for each array around 1,
making comparison across arrays possible.

When you determine the median value for the distribution of signal
values, you can exclude from the calculation each probe that has
been flagged as being unreliable. This ensures that the median
calculation and normalization is not skewed by outliers or control
probes. It also ensures that normalized values are sensible.

% Per Chip: Normalize to a median or percentile

Thig sbep s appropriate for karpe amays when mosd of e genes ane unafiscted by exparimental paramelars.
Monmalize eath chig 4o the "5|]— th Parcentile of the measanments taken fom thal chip
Restic! Measuwraments used In the Caloulation of the Farantis
¥ Lige only measurements Nlagged | Prisagr Oriby

I Wiz only measurements with E |

Background Cormection
= Mirnir apply éxira background comection

" Abwiys Spply exdra Background cedmeciion
™ Hneeded apply sxdra Background commectan

™ Apply onky bo Spacilc Samples

ok | cancer| Hop |

The recommended scenario only considers probes that are marked
with a “Present” or P GeneSpring flag. This is indicated by the
Normalization-step option “Use only measurements flagged Present
Only.”

Preprocessing the data using the Agilent FE plug-in's default
settings results in the exclusion of probes that are control probes,
saturated, feature population outliers, non-uniform features, or
manually flagged.
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NOTE: The features are only
excluded in calculating the median
value. The features are not
excluded from the experiment and
continue to be available for review
or analysis. The excluded features
will also have the same
normalization applied to when
compared to the non-excluded
probes.

To include the features that are only flagged to be marginal, the
option can be changed by selecting Present or Marginal from the
drop-down list.

Per gene: Normalize to median

The last normalization step normalizes the expression value for
each gene across all the arrays around 1. This allows you to
compare the genes across all the conditions or arrays, regardless of
the actual normalized expression value (ratio).

# Per Gene: Normalize to median E|@|E|

Monmalize each gene to the median of the measurements for that gene.

Culoff
I the madian is below the culoff, the culof value will be used instead. (See Help for details)

CulofTvalue; |1.0E-6 in  |CECETTE N | measuament values

[ Apply only to Spacific Samplas

(5] 04 | Cantell Help |

28

There are two options that can be set in this normalization step: (1)
a cutoff value can be set to ensure that values lower than the cutoff
will be replaced with the cutoff value and (2) the cutoff value can
be applied to either the normalized value or the Raw signal value.
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The recommended normalization step has a cutoff set for the Raw
signal value of 1.0ES, This, together with the cutoff value for the

Control value of l.OE’G, ensures that all normalized values are
sensible.
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Appendix E — Extracted Sample Attributes

30

The Agilent FE plug-in extracts a number of fields from the Feature
Extraction output file and stores them as Sample Attributes in
GeneSpring GX. The fields that are extracted from the FE output
file are located in line 2 of the FE output file marked “FEPARAMS”

and in line 6 marked “STATS.”

B} iicrosalt Excal - US14702384_16011521020078_502 _AD1, txt

[4] Be Edt Mew lmert Format Tock Cota Window bep

i i
N Ialnd o 2Bl EE B s

et T - . B L bt el S Bl B

] -
1 1 F) 1 4 1 L] L% 1 &=© L T & 1 7.
1 TR i nt gt it i ol i = i faat
EFERAKTS  FasbureEsxtrazicd UserMars FesbunEwracior Coi FastarsEatrecte

] A ding CORBAMITE Frdiy, Dok o 1402700 Parian A, s FiH

i

& TrPE fazt foat fast inbeger  doat st L] nags
B STATS gk (et Avnrage plarkiHyatidechan gD et Srdl gk C¥serDark Cfse Darc Oty Dk (e rDlank
T_|DaTa 16 603 7 o #52aid 1000 1667 A A1

[ B0

W |TTPE Flagir Folag Pl LT 1 want W e
10 [FEATURES  Fasburahlsm R Col SwrkaFProl GenBlask | GanPap  ProbelD  Caelr
1! | DATA 1 1 1 a

12 | DaTa 2 1 2 1

17 [aTa 1 3 AARINNR 2

1 [ATA ] 1 i AAFSZAL i

15 DATA ] 1 & CACHEES L

18 DATA T 1 7 5

1T DaTa B 1 201513 s

18 | DATA 9 1 ) AALGERES 7

19 DATA 1 1 1 AALTNED 2

A [aTa 1% 1 13 Canioirs a

21 |DATA 11 1 1 £

21 |DATA 18 1 1% AALTTIO ] &
WA e USRI 1600 152 E0CH0TE_S02_A & ¥ |
Aol

All items from the FEPARAMS are extracted as Sample
Attributes. The names of the Sample Attributes are the same as
the name of the FEPARAMS or STATS fields..
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