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In This Guide...

Feature Extraction Reference Guide

This Reference Guide contains tables that list default
parameter values and results for Feature Extraction
analyses, and explanations of how Feature Extraction uses
its algorithms to calculate results.

Protocol Default Settings

This chapter includes tables that list the default parameter
values found in the protocols shipped with the software
(Agilent 2-color gene expression (GE), 1-color GE, CGH,
ChIP, miRNA and non-Agilent protocols).

QC Report Results

Learn how to read and interpret the QC Reports.

Text File Parameters and Results

This chapter contains a listing of parameters and results
within the text file produced after Feature Extraction.

XML (MAGE-ML) Results

Refer to this chapter to find the results contained in the
MAGE-ML files generated after Feature Extraction.

How Algorithms Calculate Results

Learn how Feature Extraction algorithms calculate the
results that help you interpret your gene expression (2-color
and 1-color), CGH, ChIP and miRNA experiments.

Command Line Feature Extraction

This chapter contains the commands and arguments to
integrate Feature Extraction into a completely automated
workflow.
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See the Feature Extraction 12.0
User Guide to learn the purpose of
all the parameters and settings and
how to modify them.

Agilent protocols are meant for use
with Agilent microarrays scanned
with an Agilent scanner. They are
intended for use with arrays that
use Agilent default lab procedures
(label, hybridization, wash, and
scanning methods). The
non-Agilent protocol is meant for
use with non-Agilent microarrays
that are scanned with an Agilent
scanner.

Agilent Feature Extraction 12.0
Reference Guide

1
Default Protocol Settings

Default Protocol Settings—an Introduction 14
Tables of Default Protocol Settings 16
Differences in Protocol Settings Based on Each Step 55

When a protocol is assigned to an extraction set, the
software loads a set of protocol parameter values and
settings that affect the process and results for Feature
Extraction.

Parameter values in the protocol depend on the microarray

type and your experiment. The following pages list the

default settings for each of the protocol templates shipped or

downloaded with the software. Each protocol template

represents a different microarray type. You can display these
settings and values when you open the Protocol Editor for

each of the protocol templates.

Agilent Technologies
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1 Default Protocol Settings

Default Protocol Settings—an Introduction

To learn more about changing the
default values for the protocols,
see the Feature Extraction 12.0
User Guide.

To learn about the naming of the
protocol templates, see the Feature
Extraction 12.0 User Guide.

Agilent provides new and updated
protocols on the eArray Web site. If
you set up an eArray login in
Feature Extraction, the software
can automatically download and
install protocol updates from
eArray. See the Feature Extraction
12.0 User Guide for more details.

14

This chapter presents tables for display of the default
settings for each protocol. Parameter values depend on:

* microarray type
¢ lab protocol

¢ formats

e scanner used

Listed in the following table are the names of the
nonremovable protocols and where you can find the tables
that list their default values.

Table 1  Location of protocol template default settings

Protocol Template name Location in chapter

CGH_1200_Jun14 page 16
ChIP_1200_Jun14 page 23
GE1_1200_Jun14 page 30
GE2_1200_Jun14 page 36
GE2-NonAT_1100_Jul11 page 43
miRNA_1200_Jun14 page 48

Feature Extraction Reference Guide



Default Protocol Settings

Differences between CGH and gene expression microarrays

To see the differences in some
default settings between protocols,
goto “GE2 1200 _Juni14” on

page 36.

CGH microarrays possess a different negative control
sequence scheme than the gene expression microarrays. The
gene expression microarrays have many replicate negative
control features using only one sequence. The CGH
microarrays have many sequences of negative controls that
span the range of sequence variability seen in the biological
probes used on the microarrays. This difference in the
control grid (especially the multiple sequences used for
negative controls) leads to a difference in protocol settings.

Hidden Settings

Feature Extraction Reference Guide

To create a protocol for a specific type of microarray, you
are required to use an Agilent-created protocol or
user-created protocol for the same type of microarray.

Protocol templates provide both visible and hidden settings whose
values are specific to the type or format of microarrays. Although you
can change the visible settings so that any two protocols of different
type appear identical, you cannot change the hidden settings that
distinguish these protocols from one another.

The “Tables of Default Protocol Settings” show only the
default visible parameter values for the steps of the protocol.
You can see the hidden parameters in the FE PARAMS table.
See “Parameters/options (FEPARAMS)” on page 129. Many of
these hidden parameters are image-processing ones that are
chosen using the “Automatically Determine” function.

15
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1 Default Protocol Settings

Tables of Default Protocol Settings

These protocol settings may not be optimum for non-Agilent
microarrays or Agilent microarrays processed with non-Agilent
procedures. You determine the settings and values that are optimum
for your system.

CGH_1200_Jun14

This protocol is a CGH protocol for use with the
Oligonucleotide Array-Based CGH for Genomic DNA
Analysis (Enzymatic User Manual version 6.1 or higher, ULS
User Manual version 3.1 or higher).

Table2  Default settings for CGH_1200_Jun14 protocol

Protocol step

Parameter

Default Setting/Value (v12.0)

Place Grid

Array Format

For any format automatically Automatically Determine
determined or selected by you, the [Recognized formats: Single
software uses the default Density (11k, 22k), 25k, Double
Placement Method. Density (44k), 95k, 185k, 185k 10
Parameters that apply to specific uM, 65-micron feature size (also
formats appear only if that formatis  with 10-micron scans), 30-micron
selected. feature size single pack and multi

pack, and Third Party]
Placement Method Hidden if Array Format is set to
Automatically Determine.
Allow Some Distortion (All formats)
Enable Background Peak Shifting Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.

16
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Default Protocol Settings

Table2  Default settings for CGH_1200_Jun14 protocol (continued)
Protocol step Parameter Default Setting/Value (v12.0)
Use central part of pack for slope Hidden if Array Format is set to
and skew calculation? Automatically Determine.
Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.
Use the correlation method to Hidden if Array Format is set to
obtain origin X of subgrids Automatically Determine.
Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.
Optimize Grid Fit Grid Format The parameters and values for Automatically Determine

optimizing the grid differ depending
on the format.

Iteratively Adjust Corners?

Adjustment Threshold

Maximum Number of Iterations

Found Spot Threshold

Number of Corner Feature Side
Dimension?

[Recognized formats: 65-micron
feature size, 30-micron feature size,
and Third Party]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats, except Third
Party)

False (Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.300 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.

5 (All Formats, except Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.200 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.

20 (All Formats, except Third Party)
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1 Default Protocol Settings

Table 2

Default settings for CGH_1200_Jun14 protocol (continued)

Protocol step Parameter

Default Setting/Value (v12.0)

Find Spots Spot Format

Depending on the format selected
by the software or by you, the
default settings for this step
change. See the following rows for
the default values for finding spots.

Use the Nominal Diameter from the

Grid Template

Spot Deviation Limit

Calculation of Spot Statistics
Method

Cookie Percentage

Exclusion Zone Percentage

Auto Estimate the Local Radius

Automatically Determine

[Recognized formats: Single
Density (11k, 22k), 25k, Double
Density (44k), 95k, 185k, 185k 10
uM, 244k 10uM, 65-micron feature
size, 30-micron feature size, and
Third Party]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats)

Hidden if Array Format is set to
Automatically Determine.

8.0 for all formats except for third
party, for which itis setto 1.5
Hidden if Array Format is set to
Automatically Determine.

Use Cookie (All Formats)
Hidden if Array Format is set to
Automatically Determine.
0.650 (Single Density, 25k)

0.561 (Double Density, 95k)

0.700 (185k, 185k 10 uM, 244k 10
uM, 65-micron feature size)

0.750 (30-micron feature size)
Hidden if Array Format is set to
Automatically Determine.

1.200 (All Formats except 30-micron
feature size)

1.300 (30-micron feature size)
Hidden if Array Format is set to
Automatically Determine.

True (Single Density, Double
Density, 25k, 95k)

18
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Default Protocol Settings 1

Table2  Default settings for CGH_1200_Jun14 protocol (continued)

Protocol step Parameter Default Setting/Value (v12.0)

False (185k, 185k 10uM, 65-micron
feature size, 30-micron feature size,
244k 10uM)

LocalBGRadius Hidden if Array Format is set to
Automatically Determine.

100 (when False for 185k, 185k

10uM, 65-micron feature size, 244k
10 uM)

150 (when False for 30-micron
feature size)

Pixel Outlier Rejection Method Inter Quartile Region
(Automatically Determine and All
Formats)
RejectlQRFeat 1.42 (All Formats)
RejectlQRBG 1.42 (All Formats)
Statistical Method for Spot Values from Pixels Use Mean/Standard Deviation
(Automatically Determine and All
Formats)
Flag Qutliers Compute Population Qutliers True
Minimum Population 10
IQRatio 1.42
Background IQRatio 1.42

Use Qtest for Small Populations? True

Report Population Outliers as Failed  False

in MAGEML file
Compute Non Uniform Qutliers True
Scanner The values for the parameters Automatically Determine

change depending on the scanner
used for the image. See the
following for differences.
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1 Default Protocol Settings

Table2  Default settings for CGH_1200_Jun14 protocol (continued)

Protocol step Parameter Default Setting/Value (v12.0)

Agilent scanner

Automatically Compute OL Polynomial Terms Hidden if Array Format is set to
Automatically Determine.
True
Feature — (%CV)"2 0.04000
Red Poissonian Noise Term 5
Multiplier
Red Signal Constant Term 1
Multiplier
Green Poissonian Noise Term 5
Multiplier
Green Signal Constant Term 1
Multiplier
Background — (%CV)"2 0.09000
Red Poissonian Noise Term 3
Multiplier
Red Background Constant Term 1
Multiplier
Green Poissonian Noise Term 3
Multiplier
Green Background Constant Term 1
Multiplier
Compute Bkgd, Biasand Background Subtraction Method No Background Subtraction
Error
Significance (for IsPosAndSignif and IsWellAboveBG) Use Error Model for Significance
2-sided t-test of feature vs. 0.01

background max p-value
WellAboveMulti 13

Signal Correction—Calculate Surface Fit (required for True
Spatial Detrend)
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Default Protocol Settings 1
Table2  Default settings for CGH_1200_Jun14 protocol (continued)
Protocol step Parameter Default Setting/Value (v12.0)
Feature Set for Surface Fit OnlyNegativeControlFeatures
Perform Filtering for Surface Fit False
Perform Spatial Detrending True
Signal Correction—Adjust Background Globally False
Signal Correction—Perform Multiplicative Detrending True
Detrend on Replicates Only False
Filter Low signal probes from Fit? True
Neg. Ctrl. Threshold Mult. Detrend 3
Factor
Perform Filtering for Fit Use Window Average
Use polynomial data fit instead of True
LOESS?
Polynomial Multiplicative 4
DetrendDegree
Robust Neg Ctrl Stats? True
Choose universal error, or most conservative Most Conservative
MultErrorGreen 0.1000
MultErrorRed 0.1000
Auto Estimate Add Error Red True
Auto Estimate Add Error Green True
Use Surrogates True
Correct Dye Biases Use Dye Norm List Automatically Determine
Dye Normalization Probe Selection Method Use Rank Consistent Probes
Rank Tolerance 0.050
Variable Rank Tolerance False
Feature Extraction Reference Guide 21



1 Default Protocol Settings

Table2  Default settings for CGH_1200_Jun14 protocol (continued)

Protocol step

Parameter

Default Setting/Value (v12.0)

Compute Ratios

Calculate Metrics

Generate Results

Omit Background Population Qutliers
Allow Positive and Negative Controls
Signal Characteristics
Normalization Correction Method
Max Number Ranked Probes
Peg Log Ratio Value
Spikein Target Used
Min Population for Replicate Stats?

Grid Test Format

PValue for Differential Expression

Percentile Value

Type of QC Report
Generate Single Text File

JPEG Down Sample Factor

False

False
OnlyPositiveAndSignificantSignals
Linear

-1

4.00

False

3

Automatically Determine

Recognized formats: 60 micron and
30 micron feature size, third party

0.010000
75.00

Streamlined CGH
True

4

22
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ChIP_1200_Jun14

Table 3

Default settings for ChIP_1200_Jun14 protocol

Default Protocol Settings 1

This protocol is a ChIP protocol for use with Agilent
Mammalian ChIP-on-Chip and DNA methylation applications.

Protocol step Parameter

Default Setting/Value (v12.0)

Place Grid Array Format

Optimize Grid Fit Grid Format

For any format automatically
determined or selected by you, the
software uses the default
Placement Method.

Parameters that apply to specific
formats appear only if that format is
selected.

Placement Method

Enable Background Peak Shifting

Use central part of pack for slope
and skew calculation?

Use the correlation method to
obtain origin X of subgrids

The parameters and values for
optimizing the grid differ depending
on the format.

Automatically Determine

[Recognized formats: Single
Density (11k, 22k), 25k, Double
Density (44k), 95k, 185k, 185k 10
uM, 65-micron feature size (also
with 10-micron scans), 30-micron
feature size (single pack and multi
pack) and Third Party]

Hidden if Array Format is set to
Automatically Determine.

Allow Some Distortion (All formats)

Hidden if Array Format is set to
Automatically Determine.

Set to false for all arrays except 30
microns (single pack and multi
pack), for which it is set to true.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.

Automatically Determine

[Recognized formats: 65-micron
feature size, 30-micron feature size,
and Third Party]

Feature Extraction Reference Guide

23



1 Default Protocol Settings

Table 3

Default settings for ChIP_1200_Jun14 protocol (continued)

Protocol step

Parameter

Default Setting/Value (v12.0)

Find Spots

Spot Format

Iteratively Adjust Corners?

Adjustment Threshold

Maximum Number of Iterations

Found Spot Threshold

Number of Corner Feature Side
Dimension?

Depending on the format selected
by the software or by you, the
default settings for this step
change. See the following rows for
the default values for finding spots.

Use the Nominal Diameter from the
Grid Template

Spot Deviation Limit

Hidden if Array Format is set to
Automatically Determine.

True (All Formats, except Third
Party)

False (Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.300(All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.

5 (All Formats, except Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.200 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.
20 (All Formats, except Third Party)

Automatically Determine
[Recognized formats: same as
those listed above except 244k
10uM replaces 65-micron feature
size 10-micron scans]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats)

Hidden if Array Format is set to
Automatically Determine.

8.0 for all formats except for third
party, for which itis setto 1.5

24
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Table 3  Default settings for ChIP_1200_Jun14 protocol (continued)

Default Protocol Settings 1

Protocol step Parameter

Default Setting/Value (v12.0)

Calculation of Spot Statistics
Method

Cookie Percentage

Exclusion Zone Percentage

Auto Estimate the Local Radius

LocalBGRadius

Pixel Qutlier Rejection Method

Hidden if Array Format is set to
Automatically Determine.

Use Cookie (All Formats)

Hidden if Array Format is set to
Automatically Determine.

0.650 (Single Density, 25k)
0.561 (Double Density, 95k)

0.700 (185k, 185k 10 uM, 244k 10
uM, 65-micron feature size)

0.750 (30-micron feature size)

Hidden if Array Format is set to
Automatically Determine.

1.200 (All Formats except 30-micron
feature size)

1.300 (30-micron feature size)

Hidden if Array Format is set to
Automatically Determine.

True (Single Density, Double
Density, 25k, 95k)

False (185k, 185k 10uM, 65-micron
feature size, 30-micron feature size,
244k 10uM)

Hidden if Array Format is set to
Automatically Determine.

100 (when False for 185k, 185k
10uM, 65-micron feature size, 244k
10 uM)

150 (when False for 30-micron
feature size)

Inter Quartile Region
(Automatically Determine and All
Formats)

Feature Extraction Reference Guide
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1 Default Protocol Settings

Table 3

Default settings for ChIP_1200_Jun14 protocol (continued)

Protocol step Parameter

Default Setting/Value (v12.0)

RejectlQRFeat
RejectlQRBG

Statistical Method for Spot Values from Pixels

1.42 (All Formats)
1.42 (All Formats)

Use Mean/Standard Deviation
(Automatically Determine and All
Formats)

Flag Qutliers Compute Population Qutliers True
Minimum Population 8
IQRatio 1.42
Background IQRatio 1.42
Use Qtest for Small Populations? True
Report Population Outliers as Failed  False
in MAGEML file
Compute Non Uniform Qutliers True
Scanner The values for the parameters Automatically Determine
change depending on the scanner
used for the image. See the
following for differences.
Agilent scanner
Automatically Compute OL Polynomial Terms Hidden if Array Format is set to
Automatically Determine.
True
Feature — (%CV)"2 0.04000
Red Poissonian Noise Term 5
Multiplier
Red Signal Constant Term 1
Multiplier
Green Poissonian Noise Term 5
Multiplier
Green Signal Constant Term 1
Multiplier
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Default Protocol Settings 1
Table 3  Default settings for ChIP_1200_Jun14 protocol (continued)
Protocol step Parameter Default Setting/Value (v12.0)
Background — (%CV)"2 0.09000
Red Poissonian Noise Term 3
Multiplier
Red Background Constant Term 1
Multiplier
Green Poissonian Noise Term 3
Multiplier
Green Background Constant Term 1
Multiplier
Compute Bkgd, Biasand  Background Subtraction Method No Background Subtraction
Error
Significance (for IsPosAndSignif and IsWellAboveBG) Use Error Model for Significance
2-sided t-test of feature vs. 0.01
background max p-value
WellAboveMulti 13
Signal Correction—Calculate Surface Fit (required for True
Spatial Detrend)
Feature Set for Surface Fit OnlyNegativeControlFeatures
Perform Filtering for Surface Fit False
Perform Spatial Detrending True
Signal Correction—Adjust Background Globally False
Signal Correction—Perform Multiplicative Detrending True
Detrend on Replicates Only False
Filter Low signal probes from Fit? True
Neg. Ctrl. Threshold Mult. Detrend 3
Factor
Perform Filtering for Fit Use Window Average
Use polynomial data fit instead of True
LOESS?
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1 Default Protocol Settings

Table 3

Default settings for ChIP_1200_Jun14 protocol (continued)

Protocol step

Parameter

Default Setting/Value (v12.0)

Correct Dye Biases

Compute Ratios

Calculate Metrics

Polynomial Multiplicative
DetrendDegree

Robust Neg Ctrl Stats?
Choose universal error, or most conservative
MultErrorGreen
MultErrorRed
Auto Estimate Add Error Red
Auto Estimate Add Error Green
Use Surrogates
Use Dye Norm List
Dye Normalization Probe Selection Method
Rank Tolerance

Variable Rank Tolerance

Omit Background Population Qutliers
Allow Positive and Negative Controls
Signal Characteristics
Normalization Correction Method
Max Number Ranked Probes
Peg Log Ratio Value
Spikein Target Used
Min Population for Replicate Stats?

Grid Test Format

PValue for Differential Expression

4

True

Most Conservative

0.1000

0.1000

True

True

True

Automatically Determine
Use Rank Consistent Probes
0.050

False

False

False
OnlyPositiveAndSignificantSignals
Linear

-1

4.00

False

3

Automatically Determine

Recognized formats: 60 micron and
30 micron feature size, third party

0.010000
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Default Protocol Settings 1
Table 3  Default settings for ChIP_1200_Jun14 protocol (continued)
Protocol step Parameter Default Setting/Value (v12.0)
Percentile Value 75.00
Generate Results Type of QC Report CGH_ChIP
Generate Single Text File True
JPEG Down Sample Factor 4
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1 Default Protocol Settings

Table 4

GE1_1200_Jun14

This protocol is a 1-color gene expression protocol for use
with the One-Color Microarray-Based Gene Expression
Analysis (Quick Amp Labeling) (lab protocol v5.7 or higher,
publication number G4140-90040 or G4140-90041 for Tecan
HS Pro Hybridization).

Default settings for GE1_1200_Jun14 protocol

Protocol step

Parameter

Default Setting/Value (v12.0)

Place Grid

Array Format

For any format automatically
determined or selected by you, the
software uses the default
Placement Method.

Parameters that apply to specific
formats appear only if that format is
selected.

Placement Method

Enable Background Peak Shifting

Use central part of pack for slope
and skew calculation?

Use the correlation method to
obtain origin X of subgrids

Automatically Determine

[Recognized formats: Single
Density (11k, 22k), 25k, Double
Density (44k), 95k, 185k, 185k 10
uM, 65-micron feature size (also
with 10-micron scans), 30-micron
feature size (single pack and multi
pack) and Third Party]

Hidden if Array Format is set to
Automatically Determine.

Allow Some Distortion (All formats)

Hidden if Array Format is set to
Automatically Determine.

Set to false for all arrays except 30
microns (single pack and multi
pack), for which it is set to true.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.
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Table 4

Default settings for GE1_1200_Jun14 protocol (continued)

Default Protocol Settings 1

Protocol step Parameter

Default Setting/Value (v12.0)

Optimize Grid Fit Grid Format

Find Spots Spot Format

The parameters and values for
optimizing the grid differ depending
on the format,

Iteratively Adjust Corners?

Adjustment Threshold

Maximum Number of Iterations

Found Spot Threshold

Number of Corner Feature Side
Dimension?

Depending on the format selected
by the software or by you, the
default settings for this step
change. See the following rows for
the default values for finding spots.

Use the Nominal Diameter from the
Grid Template

Automatically Determine

[Recognized formats: 65-micron
feature size, 30-micron feature size,
and Third Party]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats, except Third
Party)

False (Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.300(All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.

5 (All Formats, except Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.200 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.
20 (All Formats, except Third Party)

Automatically Determine
[Recognized formats: same as
those listed above except 244k
10uM replaces 65-micron feature
size 10-micron scans]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats)
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1 Default Protocol Settings

Table4  Default settings for GE1_1200_Jun14 protocol (continued)

Protocol step Parameter

Default Setting/Value (v12.0)

Spot Deviation Limit

Calculation of Spot Statistics
Method

Cookie Percentage

Exclusion Zone Percentage

Auto Estimate the Local Radius

LocalBGRadius

Hidden if Array Format is set to
Automatically Determine.

8.0 for all formats except for third
party, for which it is setto 1.5
Hidden if Array Format is set to
Automatically Determine.

Use Cookie (All Formats)

Hidden if Array Format is set to
Automatically Determine.

0.650 (Single Density, 25k)

0.561 (Double Density, 95k)

0.700 (185k, 185k 10 uM, 244k 10
uM, 65-micron feature size)

0.750 (30-micron feature size)

Hidden if Array Format is set to
Automatically Determine.

1.200 (All Formats except 30-micron
feature size)

1.300 (30-micron feature size)

Hidden if Array Format is set to
Automatically Determine.

True (Single Density, Double
Density, 25k, 95k)

False (185k, 185k 10uM, 65-micron
feature size, 30-micron feature size,
244k 10uM)

Hidden if Array Format is set to
Automatically Determine.

100 (when False for 185k, 185k

10uM, 65-micron feature size, 244k
10 uM)
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Table 4

Default settings for GE1_1200_Jun14 protocol (continued)

Default Protocol Settings 1

Protocol step Parameter

Default Setting/Value (v12.0)

Pixel Qutlier Rejection Method

RejectlQRFeat
RejectlQRBG

Statistical Method for Spot Values from Pixels

Flag Outliers

Compute Population Outliers

Minimum Population

IQRatio

Background 1QRatio

Use Qtest for Small Populations?

Report Population Qutliers as Failed
in MAGEML file

Compute Non Uniform Qutliers

Scanner

Agilent scanner

The values for the parameters
change depending on the scanner
used for the image. See the
following for differences.

Automatically Compute OL Polynomial Terms

Feature — (%CV)"2

Green Poissonian Noise Term
Multiplier

150 (when False for 30-micron
feature size)

Inter Quartile Region
(Automatically Determine and All
Formats)

1.42 (All Formats)
1.42 (All Formats)

Use Mean/Standard Deviation
(Automatically Determine and All
Formats)

True
10

1.42
1.42
True

False

True

Automatically Determine

Hidden if Array Format is set to
Automatically Determine.

True
0.04000
20
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1 Default Protocol Settings

Table4  Default settings for GE1_1200_Jun14 protocol (continued)

Protocol step

Parameter

Default Setting/Value (v12.0)

Green Signal Constant Term
Multiplier

Background — (%CV)"2

Green Poissonian Noise Term
Multiplier

Green Background Constant Term
Multiplier

Compute Bkgd, Biasand Background Subtraction Method

Error

Significance (for IsPosAndSignif and IsWellAboveBG)

2-sided t-test of feature vs.
background max p-value

WellAboveMulti

Signal Correction—Calculate Surface Fit (required for
Spatial Detrend)

Feature Set for Surface Fit
Perform Filtering for Surface Fit
Perform Spatial Detrending
Signal Correction—Adjust Background Globally
Signal Correction—Perform Multiplicative Detrending
Detrend on Replicates Only
Filter Low signal probes from Fit?

Neg. Ctrl. Threshold Mult. Detrend
Factor

Perform Filtering for Fit

Use polynomial data fit instead of
LOESS?

Polynomial Multiplicative
DetrendDegree

1

0.09000
3

No Background Subtraction

Use Error Model for Significance

0.01

13

True

FeaturesIinNegativeControlRange
True

True

False

True

True

True

5

Use Window Average

True
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Default Protocol Settings 1
Table4  Default settings for GE1_1200_Jun14 protocol (continued)
Protocol step Parameter Default Setting/Value (v12.0)
Robust Neg Ctrl Stats? False
Choose universal error, or most conservative Most Conservative
MultErrorGreen 0.1000
Auto Estimate Add Error Green True
Use Surrogates True
Calculate Metrics Spikein Target Used True
Min Population for Replicate Stats? 5
Grid Test Format Automatically Determine
Recognized formats: 60 micron and
30 micron feature size, third party
PValue for Differential Expression 0.010000
Percentile Value 75.00
Generate Results Type of QC Report Gene Expression
Generate Single Text File True
JPEG Down Sample Factor 4
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1 Default Protocol Settings

Table 5

GE2 1200 Juni4d

This is a 2-color gene expression protocol for use with the
Two-color Microarray-Based Gene Expression Analysis
(Quick Amp Labeling) (1ab protocol v5.7 or higher,
publication number G4140-90050 or G4140-90051 for Tecan
HS Pro Hybridization).

Default settings for GE2_1200_Jun14 protocol

Protocol step

Parameter

Default Setting/Value (v12.0)

Place Grid

Array Format

For any format automatically
determined or selected by you, the
software uses the default
Placement Method.

Parameters that apply to specific
formats appear only if that format is
selected.

Placement Method

Enable Background Peak Shifting

Use central part of pack for slope
and skew calculation?

Use the correlation method to
obtain origin X of subgrids

Automatically Determine

[Recognized formats: Single
Density (11k, 22k), 25k, Double
Density (44k), 95k, 185k, 185k 10
uM, 65-micron feature size (also
with 10-micron scans), 30-micron
feature size (single pack and multi
pack) and Third Party]

Hidden if Array Format is set to
Automatically Determine.

Allow Some Distortion (All formats)

Hidden if Array Format is set to
Automatically Determine.

Set to false for all arrays except 30
microns (single pack and multi
pack), for which it is set to true.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.
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Table b

Default settings for GE2_1200_Jun14 protocol (continued)

Default Protocol Settings 1

Protocol step Parameter

Default Setting/Value (v12.0)

Optimize Grid Fit Grid Format

Find Spots Spot Format

The parameters and values for
optimizing the grid differ depending
on the format.

Iteratively Adjust Corners?

Adjustment Threshold

Maximum Number of Iterations

Found Spot Threshold

Number of Corner Feature Side
Dimension?

Depending on the format selected
by the software or by you, the
default settings for this step
change. See the following rows for
the default values for finding spots.

Use the Nominal Diameter from the
Grid Template

Automatically Determine

[Recognized formats: 65-micron
feature size, 30-micron feature size,
and Third Party]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats, except Third
Party)

False (Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.300 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.

5 (All Formats, except Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.200 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.
20 (All Formats, except Third Party)

Automatically Determine
[Recognized formats: same as
those listed above except 244k
10uM replaces 65-micron feature
size 10-micron scans]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats)
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1 Default Protocol Settings

Table5  Default settings for GEZ_1200_Jun14 protocol (continued)

Protocol step Parameter

Default Setting/Value (v12.0)

Spot Deviation Limit

Calculation of Spot Statistics
Method

Cookie Percentage

Exclusion Zone Percentage

Auto Estimate the Local Radius

LocalBGRadius

Hidden if Array Format is set to
Automatically Determine.

8.0 for all formats except for third
party, for which it is setto 1.5
Hidden if Array Format is set to
Automatically Determine.

Use Cookie (All Formats)

Hidden if Array Format is set to
Automatically Determine.

0.650 (Single Density, 25k)

0.561 (Double Density, 95k)

0.700 (185k, 185k 10 uM, 244k 10
uM, 65-micron feature size)

0.750 (30-micron feature size)

Hidden if Array Format is set to
Automatically Determine.

1.200 (All Formats except 30-micron
feature size)

1.300 (30-micron feature size)

Hidden if Array Format is set to
Automatically Determine.

True (Single Density, Double
Density, 25k, 95k)

False (185k, 185k 10uM, 65-micron
feature size, 30-micron feature size,
244k 10uM)

Hidden if Array Format is set to
Automatically Determine.

100 (when False for 185k, 185k

10uM, 65-micron feature size, 244k
10 uM)
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Table b

Default settings for GE2_1200_Jun14 protocol (continued)

Default Protocol Settings 1

Protocol step Parameter

Default Setting/Value (v12.0)

Pixel Qutlier Rejection Method

RejectlQRFeat
RejectlQRBG

Statistical Method for Spot Values from Pixels

Flag Outliers

Compute Population Outliers

Minimum Population

IQRatio

Background 1QRatio

Use Qtest for Small Populations?

Report Population Qutliers as Failed
in MAGEML file

Compute Non Uniform Qutliers

Scanner

Agilent scanner

The values for the parameters
change depending on the scanner
used for the image. See the
following for differences.

Automatically Compute OL Polynomial Terms

Feature — (%CV)"2

Red Poissonian Noise Term
Multiplier

150 (when False for 30-micron
feature size)

Inter Quartile Region
(Automatically Determine and All
Formats)

1.42 (All Formats)
1.42 (All Formats)

Use Mean/Standard Deviation
(Automatically Determine and All
Formats)

True
10

1.42
1.42
True

False

True

Automatically Determine

Hidden if Array Format is set to
Automatically Determine.

True
0.04
20
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1 Default Protocol Settings

Table5  Default settings for GEZ_1200_Jun14 protocol (continued)

Protocol step

Parameter

Default Setting/Value (v12.0)

Red Signal Constant Term
Multiplier

Green Poissonian Noise Term
Multiplier

Green Signal Constant Term
Multiplier

Background — (%CV)"2

Red Poissonian Noise Term
Multiplier

Red Background Constant Term
Multiplier

Green Poissonian Noise Term
Multiplier

Green Background Constant Term
Multiplier

Compute Bkgd, Biasand Background Subtraction Method

Error

Significance (for IsPosAndSignif and IsWellAboveBG)

2-sided t-test of feature vs.
background max p-value

WellAboveMulti

Signal Correction—Calculate Surface Fit (required for
Spatial Detrend)

Feature Set for Surface Fit

Perform Filtering for Surface Fit

Perform Spatial Detrending
Signal Correction—Adjust Background Globally
Signal Correction—Perform Multiplicative Detrending

Detrend on Replicates Only

1

20

0.09000
3

1

No Background Subtraction

Use Error Model for Significance

0.01

13

True

FeaturesinNegativeControlRange
True

True

False

True

True
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Default Protocol Settings 1
Table5  Default settings for GEZ_1200_Jun14 protocol (continued)
Protocol step Parameter Default Setting/Value (v12.0)
Filter Low signal probes from Fit? True
Neg. Ctrl. Threshold Mult. Detrend 5
Factor
Perform Filtering for Fit Use Window Average
Robust Neg Ctrl Stats? False
Choose universal error, or most conservative Most Conservative
MultErrorGreen 0.1000
MultErrorRed 0.1000
Auto Estimate Add Error Red True
Auto Estimate Add Error Green True
Use Surrogates True
Correct Dye Biases Use Dye Norm List Automatically Determine
Dye Normalization Probe Selection Method Use Rank Consistent Probes
Rank Tolerance 0.050
Variable Rank Tolerance False
Omit Background Population Qutliers False
Allow Positive and Negative Controls False
Signal Characteristics OnlyPositiveAndSignificantSignals
Normalization Correction Method Linear and Lowess
Max Number Ranked Probes 8000
Compute Ratios Peg Log Ratio Value 4.00
Calculate Metrics Spikein Target Used True
Min Population for Replicate Stats? 5
Feature Extraction Reference Guide M



1 Default Protocol Settings

Table5  Default settings for GEZ_1200_Jun14 protocol (continued)

Protocol step Parameter Default Setting/Value (v12.0)

Grid Test Format Automatically Determine

Recognized formats: 60 micron and
30 micron feature size, third party

PValue for Differential Expression 0.010000
Percentile Value 75.00

Generate Results Type of QC Report Gene Expression
Generate Single Text File True
JPEG Down Sample Factor 4
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Default Protocol Settings 1
GE2-NonAT_1100_Jul11
Use this protocol for running Feature Extraction on
non-Agilent microarrays scanned with the Agilent scanner.
Table 6  Default settings for GE2-NonAT_1100_Jul11 protocol
Protocol step Parameter Default Setting/Value (v12.0)
Place Grid Array Format For any format automatically Automatically Determine
determined or selected by you, the [Recognized formats: Single
software uses the default Density (11k, 22k), 25k, Double
Placement Method. Density (44k), 95k, 185k, 185k 10
Parameters that apply to specific uM, 65-micron feature size (also
formats appear only if that formatis  with 10-micron scans), 30-micron
selected. feature size (single pack and multi
pack) and Third Party]
Placement Method Hidden if Array Format is set to
Automatically Determine.
Allow Some Distortion
Enable Background Peak Shifting Hidden if Array Format is set to
Automatically Determine.
Set to false for all arrays except 30
microns (single pack and multi
pack), for which it is set to true.
Use central part of pack for slope Hidden if Array Format is set to
and skew calculation? Automatically Determine.
Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.
Use the correlation method to Hidden if Array Format is set to
obtain origin X of subgrids Automatically Determine.
Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.
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1 Default Protocol Settings

Table 6  Default settings for GE2-NonAT_1100_Jul11 protocol (continued)

Protocol step Parameter Default Setting/Value (v12.0)
Optimize Grid Fit Grid Format The parameters and values for Automatically Determine
optimizing the grid differ depending [Recognized formats: 65-micron
on the format. feature size, 30-micron feature size,
and Third Party]
Iteratively Adjust Corners? Hidden if Array Format is set to
Automatically Determine.
True (All Formats, except Third
Party)
False (Third Party)
Adjustment Threshold Hidden if Array Format is set to
Automatically Determine.
0.300 (All Formats, except Third
Party)
Maximum Number of Iterations Hidden if Array Format is set to
Automatically Determine.
5 (All Formats, except Third Party)
Found Spot Threshold Hidden if Array Format is set to
Automatically Determine.
0.200 (All Formats, except Third
Party)
Number of Corner Feature Side Hidden if Array Format is set to
Dimension? Automatically Determine.
20 (All Formats, except Third Party)
Find Spots Spot Format Third Party
Use the Nominal Diameter from the  True
Grid Template
Spot Deviation Limit 1.50
Calculation of Spot Statistics Use Cookie
Method
Cookie Percentage 1.000
Exclusion Zone Percentage 1.200
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Table 6  Default settings for GE2-NonAT_1100_Jul11 protocol (continued)

Default Protocol Settings

Protocol step Parameter

Default Setting/Value (v12.0)

Auto Estimate the Local Radius
LocalBGRadius

Pixel Qutlier Rejection Method
RejectlQRFeat
RejectlQRBG

Statistical Method for Spot Values from Pixels

Flag Qutliers Compute Population Qutliers

Minimum Population
IQRatio
Background IQRatio
Use Qtest for Small Populations?

Report Population Outliers as Failed
in MAGEML file

Compute Non Uniform Qutliers

Automatically Compute OL Polynomial Terms
Feature — (%CV)"2
Poissonian Noise Term
Background Term
Background — (%CV)"2
Poissonian Noise Term
Background Term

Compute Bkgd, Biasand Background Subtraction Method
Error

Significance (for IsPosAndSignif and IsWellAboveBG)

2-sided t-test of feature vs.
background max p-value

True

127, if False

Inter Quartile Region
1.42

1.42

Use Mean/Standard Deviation
True

15

1.42

1.42

True

False

True
False
0.11000
320

600
0.09000
320

600

Local Background

Use Pixel Statistics for Significance

0.01
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1 Default Protocol Settings

Table 6

Default settings for GE2-NonAT_1100_Jul11 protocol (continued)

Protocol step

Parameter

Default Setting/Value (v12.0)

Correct Dye Biases

WellAboveMulti

Signal Correction—Calculate Surface Fit (required for
Spatial Detrend)

Feature Set for Surface Fit
Perform Filtering for Surface Fit
Perform Spatial Detrending
Signal Correction—Adjust Background Globally
Adjust Background Globally to:
Robust Neg Ctrl Stats?
Choose universal error, or most conservative
MultErrorGreen
MultErrorRed
Auto Estimate Add Error Red
Additive Error Value Red
Auto Estimate Add Error Green
Additive Error Value Green
Use Surrogates
Use Dye Norm List
Dye Normalization Probe Selection Method
Rank Tolerance

Variable Rank Tolerance

Omit Background Population Qutliers
Allow Positive and Negative Controls
Signal Characteristics

Normalization Correction Method

26

True

AllFeatureTypes
True

False

True

0

False

Most Conservative
0.0900

0.0900

False

30

False

30

True

Automatically Determine

Use Rank Consistent Probes

0.050

False

False

False

OnlyPositiveAndSignificantSignals

Lowess Only
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Table 6  Default settings for GE2-NonAT_1100_Jul11 protocol (continued)

Default Protocol Settings

Protocol step Parameter Default Setting/Value (v12.0)
Max Number Ranked Probes 8000
Compute Ratios Peg Log Ratio Value 4.00
Calculate Metrics Spikein Target Used False
Min Population for Replicate Stats? 5
PValue for Differential Expression 0.010000
Percentile Value 75.00
Generate Results Generate Single Text File True
JPEG Down Sample Factor 4
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1 Default Protocol Settings

miRNA_1200_Jun14

This protocol is a miRNA protocol for use with miRNA
Microarray System with miRNA Complete Labeling and
Hyb Kit (1ab protocol v2.0 or higher, publication number
G4170-90011).

Table 7

Default settings for miRNA_1200_Jun14 protocol

Protocol step

Parameter

Default Setting/Value (v12.0)

Place Grid

Array Format

For any format automatically
determined or selected by you, the
software uses the default
Placement Method.

Parameters that apply only to
specific formats appear only if that
format is selected.

Placement Method

Enable Background Peak Shifting

Use central part of pack for slope
and skew calculation?

Use the correlation method to
obtain origin X of subgrids

Automatically Determine

[Recognized formats: Single
Density (11k, 22k), 25k, Double
Density (44k), 95k, 185k, 185k 10
uM, 65-micron feature size (also
with 10-micron scans), 30-micron
feature size (single pack and multi
pack) and Third Party]

Hidden if Array Format is set to
Automatically Determine.

Allow Some Distortion (All formats)

Hidden if Array Format is set to
Automatically Determine.

Set to false for all arrays except 30
microns (single pack and multi
pack), for which it is set to true.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.

Hidden if Array Format is set to
Automatically Determine.

Set to False for all arrays except 30
microns single pack and multi pack,
for which it is set to True.
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Table 7

Default settings for miRNA_1200_Jun14 protocol (continued)

Default Protocol Settings 1

Protocol step Parameter

Default Setting/Value (v12.0)

Optimize Grid Fit Grid Format

Find Spots Spot Format

The parameters and values for
optimizing the grid differ depending
on the format.

Iteratively Adjust Corners?

Adjustment Threshold

Maximum Number of Iterations

Found Spot Threshold

Number of Corner Feature Side
Dimension?

Depending on the format selected
by the software or by you, the
default settings for this step
change. See the following rows for
the default values for finding spots.

Use the Nominal Diameter from the
Grid Template

Automatically Determine

[Recognized formats: 65-micron
feature size, 30-micron feature size,
and Third Party]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats, except Third
Party)

False (Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.300 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.

5 (All Formats, except Third Party)

Hidden if Array Format is set to
Automatically Determine.

0.200 (All Formats, except Third
Party)

Hidden if Array Format is set to
Automatically Determine.
20 (All Formats, except Third Party)

Automatically Determine
[Recognized formats: same as
those listed above except 244k
10uM replaces 65-micron feature
size 10-micron scans]

Hidden if Array Format is set to
Automatically Determine.

True (All Formats)
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1 Default Protocol Settings

Table 7  Default settings for miRNA_1200_Jun14 protocol (continued)

Protocol step Parameter Default Setting/Value (v12.0)

Spot Deviation Limit Hidden if Array Format is set to
Automatically Determine.

8.0 for all formats except for third
party, for which it is setto 1.5
Calculation of Spot Statistics Hidden if Array Format is set to
Method Automatically Determine.
Use Cookie (All Formats)
Cookie Percentage Hidden if Array Format is set to
Automatically Determine.
0.650 (Single Density, 25k)

0.561 (Double Density, 95k)

0.700 (185k, 185k 10 uM, 244k 10
uM, 65-micron feature size)

0.750 (30-micron feature size)

Exclusion Zone Percentage Hidden if Array Format is set to
Automatically Determine.

1.200 (All Formats except 30-micron
feature size)

1.300 (30-micron feature size)

Auto Estimate the Local Radius Hidden if Array Format is set to
Automatically Determine.

True (Single Density, Double
Density, 25k, 95k)

False (185k, 185k 10uM, 65-micron
feature size, 30-micron feature size,
244k 10uM)

LocalBGRadius Hidden if Array Format is set to
Automatically Determine.

100 (when False for 185k, 185k

10uM, 65-micron feature size, 244k
10 uM)
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Table 7

Default settings for miRNA_1200_Jun14 protocol (continued)

Default Protocol Settings 1

Protocol step Parameter

Default Setting/Value (v12.0)

Pixel Qutlier Rejection Method

RejectlQRFeat
RejectlQRBG

Statistical Method for Spot Values from Pixels

Flag Outliers

Compute Population Outliers

Minimum Population

IQRatio

Background 1QRatio

Use Qtest for Small Populations?

Report Population Qutliers as Failed
in MAGEML file

Compute Non Uniform Qutliers

Scanner

Agilent scanner

The values for the parameters
change depending on the scanner
used for the image. See the
following for differences.

Automatically Compute OL Polynomial Terms

Feature — (%CV)"2

Red Poissonian Noise Term
Multiplier

150 (when False for 30-micron
feature size)

Inter Quartile Region
(Automatically Determine and All
Formats)

1.42 (All Formats)
1.42 (All Formats)

Use Mean/Standard Deviation
(Automatically Determine and All
Formats)

True
8

1.42
5.00
True

False

True

Automatically Determine

Hidden if Array Format is set to
Automatically Determine.

True
0.04000
20
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1 Default Protocol Settings

Table 7  Default settings for miRNA_1200_Jun14 protocol (continued)

Protocol step

Parameter

Default Setting/Value (v12.0)

Red Signal Constant Term
Multiplier

Green Poissonian Noise Term
Multiplier

Green Signal Constant Term
Multiplier

Background — (%CV)"2

Red Poissonian Noise Term
Multiplier

Red Background Constant Term
Multiplier

Green Poissonian Noise Term
Multiplier

Green Background Constant Term
Multiplier

Compute Bkgd, Biasand Background Subtraction Method

Error

Significance (for IsPosAndSignif and IsWellAboveBG)

2-sided t-test of feature vs.
background max p-value

WellAboveMulti

Background Method by Format

Min Feature Threshold for Metrics

Calculate Surface Fit (required for
Spatial Detrend)

Feature Set for Surface Fit
Perform Filtering for Surface Fit

Perform Spatial Detrending

Adjust Background Globally

1

20

0.09000
3

No Background Subtraction

Use Error Model for Significance

0.01

13
244
2000

True

FeaturesinNegativeControlRange
True
True

False
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Default Protocol Settings 1
Table 7  Default settings for miRNA_1200_Jun14 protocol (continued)
Protocol step Parameter Default Setting/Value (v12.0)
Perform Multiplicative Detrending False
Robust Neg Ctrl Stats? True
Choose universal error, or most conservative Use Universal Error Model
MultErrorGreen 0.1000
MultErrorRed 0.1000
Auto Estimate Add Error Red True
Auto Estimate Add Error Green True
Use Surrogates False
microRNA Analysis Output GeneView File True
Analyze By Effective Feat size True
Maximum Number of Features 10000
Minimum Number of Ratios 200
Low Signal Percentile 50.00
Is Gene Detected Multiplier 3.0
High Signal Percentile 90.00
Minimum Noise Multiplier 10.00
Throw away ratios greater than 1.50
Is Probe Detected 3.0
Multiplier
Exclude non True
detected probes
Default Total Gene Signal if all 0.10
probes are not detected
Set the Total Gene Signal to the False
Total Gene Error
Feature Size Fraction by Array Type Automatically Determine
Low Density 8-pack OR
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1 Default Protocol Settings

Table 7  Default settings for miRNA_1200_Jun14 protocol (continued)

Protocol step Parameter Default Setting/Value (v12.0)
High-Density 8-pack
Calculate Metrics Spikein Target Used True
Min Population for Replicate Stats? 5

Generate Results

Grid Test Format

Minimum
percentage of
features needed to
be found

PValue for Differential Expression
Percentile Value

Type of QC Report

Generate Single Text File

JPEG Down Sample Factor

Automatically Determine

Recognized formats: 60 micron and
30 micron feature size, third party

1.99 for 30 micron and 65 micron
feature size

0.010000
75.00
miRNA
True

4
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Default Protocol Settings 1

Differences in Protocol Settings Based on Each Step

Some of the default settings are the same for all the
protocols; yet, many are different, depending on the protocol
step.

Table 8 shows each protocol step and where you can find
information on the default settings for that step.

Table 8  Location of protocol template default settings for each step

Protocol step Location of default settings
Place Grid page 56
Optimize Grid Fit page b7
Find Spots page 58
Flag Outliers page 59
Compute Bkgd, Bias and page 61
Error

Correct Dye Biases page 64
Compute Ratios page 65
Calculate Metrics page 65
Generate Results page 65

Feature Extraction Reference Guide b5



1 Default Protocol Settings

Place Grid

The parameters and values differ depending on the selected
microarray format.

Table9  Place Grid — Default values in common and differences for grid formats

Parameter

Default values

Formats using Default Value

Array Format

Placement Method

Enable background peak
shifting?

Use central part of pack for
slope and skew calculation?

Use the correlation method
to obtain origin X of
subgrids

Automatically Determine

Allow some distortion

False

False

False

Single Density (11k, 22k),
Double Density (44k), 95k,
185k, 65-micron feature size,
30-micron feature size single
pack, 30-micron feature size
multi pack, 185k, 10uM,
65-micron feature size
10-micron scans, 25k, Third
Party

All

All except 30-micron feature
size single pack and
30-micron feature size multi
pack

All except 30-micron feature
size single pack and
30-micron feature size multi
pack

All except 30-micron feature
size single pack and
30-micron feature size multi
pack

56
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Default Protocol Settings 1
Optimize Grid fit
The parameters and values differ depending on the
microarray format.
Table 10  Optimize Grid fit — Default values in common and differences for grid formats
Parameter Default values Formats using Default
Value
Iteratively Adjust Corners? True 65-micron feature size
30-micron feature size
False Third Party
Adjustment Threshold 0.300 (Not applicable for Third Party) 65-micron feature size
30-micron feature size
Maximum Number of Iterations 5 (Not applicable for Third Party) 65-micron feature size
30-micron feature size
Found Spots Threshold 0.200 (Not applicable for Third Party) 65-micron feature size
30-micron feature size
Number of Corner Features Side 20 (Not applicable for Third Party) 65-micron feature size
Dimension? 30-micron feature size
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1 Default Protocol Settings

Find spots

The parameters and values differ depending on the
microarray format.

Table 11  Find spots — Default values in common and differences for spot formats

Parameter Default values Formats using Default
Value
Use the Nominal Diameter from the Grid Template True All
Spot Deviation Limit 8.0 All except third party,
where itis setto 1.5
Calculation of Spot Statistics Method Use Cookie All
Cookie Percentage 0.650 SD, 25k, TP
0.561 DD, 95k
0.700 185k, 185k 10uM,
65-micron feature size
0.750 30-micron feature size
Exclusion Zone Percentage 1.200 All
1.300 30-micron feature size
Auto Estimate the Local Radius True All

LocalBGRadius

Pixel Qutlier Rejection Method
RejectIQRFeat
RejectlQRBG

Statistical Method for Spot Values from Pixels

When False is the default, 100

When False is the default, 150
Inter Quartile Region

1.42

1.42

Use Mean/Standard Deviation

185k, 185k 10uM,
65-micron feature size

30-micron feature size
All
All
All
All

58

Feature Extraction Reference Guide



Default Protocol Settings 1

Flag outliers

These parameters and values differ depending on the
scanner used for the image, the microarray type, and the lab
protocol.

Table 12 Flag Qutliers — Default values in common and differences for protocols

Parameter Default values Protocols using Default Value
Compute Population Outliers True All
Minimum Population 10 All except GE2-NonAT, ChlIP, and
miRNA
15 GE2-NonAT
8 ChIP and miRNA
IQRatio 1.42 All
Background IQRatio 1.42 All except miRNA
5.00 miRNA
Use Qtest for Small Populations? True All
Report Population Qutliers as False All

Failed in MAGEML file
Compute Non Uniform Qutliers True All

Agilent scanner

Automatically Compute OL Polynomial Terms True All except GE2-NonAT

Feature — (%CV)"2 0.04000 All except GE2-NonAT
Red Poissonian Noise Term 30 GE2
Multiplier

20 miRNA

5 CGH, ChIP
Red Signal Constant Term 1 All except GE2-NonAT
Multiplier
Green Poissonian Noise Term 20 GE1, GE2, miRNA
Multiplier
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1 Default Protocol Settings

Table 12 Flag Outliers — Default values in common and differences for protocols (continued)

Parameter

Default values

Protocols using Default Value

Green Signal Constant Term
Multiplier

Background — (%CV)"2

Red Poissonian Noise Term
Multiplier

Red Signal Constant Term
Multiplier

Green Poissonian Noise Term
Multiplier

Green Background Constant
Term Multiplier

Automatically Compute OL Polynomial Terms

Feature — (%CV)"2
Poissonian Noise Term
Background Term
Background — (%CV)"*2
Poissonian Noise Term

Background Term

5
1

0.09000
3

False

0.11000

320 (R, G combined)
600 (R, G combined)
0.09000

320 (R, G combined)
600 (R, G combined)

CGH, ChiP
All except GE2-NonAT

All except GE2-NonAT
All except GE1, GE2-NonAT

All except GE1, GE2-NonAT

All except GE2-NonAT

All except GE2-NonAT

GE2-NonAT
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Default Protocol Settings 1
Compute Bkgd, Bias and Error
These parameters and values differ depending on the
microarray type and the lab protocol.
Table 13 Compute Bkgd, Bias and Error — Default values in common and differences for protocols
Parameter Default values Protocols using Default
Value
Background Subtraction Method No Background Subtraction All except for GE2-NonAT
Local Background GE2-NonAT
Significance Use Error Model for Significance All except GE2-NonAT
Use Pixel Statistics for Significance GE2-NonAT
2-sided t-test of feature vs. 0.01 Al
background max p-value
WellAboveMulti 13 All except for GE2-NonAT
26 GE2-NonAT
Background Method by Format 244 miRNA only
Minimum Feature Threshold for 2000 miRNA only
Metrics
Signal Correction—Calculate Surface Fit (required for ~ True All
Spatial Detrend)
Feature Set for Surface Fit FeaturesinNegativeControlRange GE1, GE2, miRNA
AllFeatureTypes GE2-NonAT
Only NegativeControl CGH, ChIP
Features
Perform Filtering for Surface Fit ~ False CGH, ChIP
True GE1, GE2, GE2-NonAT,
miRNA
Perform Spatial Detrending True All except GE2-NonAT
False GE2-NonAT
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1 Default Protocol Settings

Table 13 Compute Bkgd, Bias and Error — Default values in common and differences for protocols (continued)

Parameter

Default values

Protocols using Default
Value

Signal Correction—Adjust Background Globally

Signal Correction—Perform Multiplicative Detrending

(not applicable for GE2-NonAT)

Detrend on Replicates Only

Filter Low signal probes from Fit?

Neg. Ctrl. Threshold Mult.
Detrend Factor

Perform Filtering for Fit

Use polynomial data fit instead
of LOESS?

Polynomial Multiplicative
DetrendDegree

Robust Neg Ctrl Stats?

Choose universal error, or most conservative

MultErrorGreen

MultErrorRed

Auto Estimate Add Error Red

False

True

False
False
True
True

3

5
Use Window Average

True

False

True

Most Conservative

Use Universal Error Model
0.1000

.0900

0.1000

.0900

True

All except for GE2-NonAT
which is set to True.

GE1, GE2, CGH, ChIP

miRNA

CGH, ChIP

GE1, GE2

GE1, GE2, CGH, ChIP
CGH, ChIP

GE1, GE2
GE1, GE2, CGH, ChIP
GE1, CGH, ChIP

GE1, CGH, ChIP

GE1, GE2, GE2-NonAT
CGH, ChIP, miRNA

All except for miRNA
miRNA

All except for GE2-NonAT
GE2-NonAT

All except GE1 protocol and
GE2-NonAT

GE2-NonAT

All except GE1 protocol and
GE2-NonAT
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Default Protocol Settings

Table 13 Compute Bkgd, Bias and Error — Default values in common and differences for protocols (continued)

1

Parameter

Default values

Protocols using Default
Value

Auto Estimate Add Error Green

Use Surrogates

False (Additive Error Value Red-30)
True

False (Additive Error Value
Green-30)

True

False

GE2-NonAT
All except for GE2-NonAT
GE2-NonAT

All except for miRNA
miRNA

Feature Extraction Reference Guide
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1 Default Protocol Settings

Correct Dye Biases

These parameters and values differ depending on the
microarray type. The GE1 protocol and the miRNA
protocol do not correct for dye biases.

Table 14 Correct Dye Biases — Default values in common and differences for protocols

Parameter Default values Protocols using default
values (NA for GE1 and
miRNA protocols)

Use Dye Norm List Automatically Determine All
Dye Normalization Probe Selection Method Use Rank Consistent Probes All
Rank Tolerance 0.050 All
Variable Rank Tolerance False All
Omit Background Population Qutliers False All
Allow Positive and Negative Controls False All
Signal Characteristics OnlyPositiveAndSignificantSignals All
Normalization Correction Method Linear and Lowess GE2
Linear CGH, ChIP
Lowess Only GE2-NonAT
Max Number Ranked Probes -1 All except for GE2
8000 GE2
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Default Protocol Settings 1
Compute ratios, calculate metrics, and generate results
Some of these parameters and values are the same for all
the protocols, others vary, and still others do not even use a
protocol step.
Table 15 Values in common and differences in protocols
Protocol step Parameter Default Value (v12.0)
Compute Ratios Peg Log Ratio Value 4.00 (Not applicable for GE1 and
miRNA)
Calculate Metrics Spikein Target Used? True (GE1, GE2, miRNA)
False (CGH, ChIP, GE2-NonAT)
Min Population for Replicate Statistics 5 (3 for CGH and ChIP)
Grid Test Format Automatically Determine (Not
applicable for GE2-NonAT)
PValue for Differential Expression 0.010000 (All)
Percentile Value 75.00 (All)
Generate Results Type of QC Report Gene Expression for GE1 or GE2,
Streamlined CGH for CGH,
CGH_ChIP for ChIP, miRNA for
miRNA
Generate Results Generate Single Text File True (All)
JPEG Down Sample Factor 4 (All)
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1 Default Protocol Settings
Compute ratios, calculate metrics, and generate results
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Agilent Feature Extraction 12.0
Reference Guide

2
QC Report Results

QC Reports 68

QC Report Headers 87

Feature Statistics 90

Histogram of LogRatio plot 103

QC Report Results in the FEPARAMS and Stats Tables 121
QC Metric Set Results 122

QC reports include statistical results to help you evaluate
the reproducibility and reliability of your single microarray
data. This chapter describes each of five types of QC report
— 2-color Gene Expression, 1-color Gene Expression,
Streamlined CGH, CGH_ChIP, and microRNA (miRNA) - and
how each can help you interpret the performance of your
microarray system. Use plots and statistics from the report
to:

¢ Set up your own run charts of statistical values versus
time or experiment number to track performance of one
microarray compared to other microarrays

¢ Monitor upstream lab protocols, such as performance of
your hybridization/washing steps

* Monitor the effect of changing Feature Extraction protocol
parameters on the performance of your data analysis

If you incorporate a set of QC metrics in your extraction,
those results appear on the final page of the QC report as
an Evaluation Table.

Agilent Technologies
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2  QC Report Results

QC Reports

68

This section contains example QC Reports, and points out
the different sections that appear on the reports.

The reports in this section are examples. The actual contents of the
reports vary, depending on the protocol settings and QC metric set used.
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QC Report Results 2

2-color Gene Expression QC Report

1“QC Report Headers” on
page 87

2 “Spot finding of Four
Corners” on page 90

3 “Qutlier Stats” on
page 91

4 "Spatial Distribution of
All Qutliers” on page 91

5 “Net Signal
Statistics” on page 93

6 “Plot of
Background-Corrected
Signals” on page 95

Feature Extraction Reference Guide

This module shows you the organization of the 2-color gene
expression QC report. See the following figure and the
figures on the next pages for links to information on the QC
Report regions.

Page 1 of 3
QC Report - Agilent Technologies : 2 Color Gene Expression
Date Thursday, Noverrber 17, 2011 - 08:18  BG Method Mo Background
Image Hu2ZK_GEZ_251209710036 Background Detrend OnlFeatd CRange, LoPass)
pratacol GEZ_1100_luli1 (Read Only)  Multiplicatue Datrand True
User Harne 1 KM1  Dye Norm Linear Low ess
arid 012097_0_20070820  Linear Gyel orm Factor 4.15(R ed) 15.3(Green)
FE Varsion 11,006  Additive Eror 14(Red)6S( Grean)
gamplalrad/green) Saturakion Valus 65211 (r), 65185 (g)
DysMarm List na
Mo of Probes in DyeMarmn List A
Spot Finding of the Four Comers of the Array 5 Net Signal Statistics
9 Agilent Spikelns:
Red Green
# Saturated Features o [
99% of Sig. Distrib, 24937 11899
50% of Sig, Distrib, 2351 750
1% of Sig. Distrib 160 11z
Non-Control probes:
Grid Normal ned ferane
e KOS
3 ; 9 d # Saturated Features 16 1
Re GioEn i Green  gge, of sig. Distrib. 6650 1750
50% of Sig, Distrib, :H 64
Hon. Unifarm ¢ L 9 0 1o of sig. Distrit. an 48
Paopulation 98 73 48 0
8 Red and Green Background Comrected Signals (Non-Control
Spatial Distribution of All Outliers on the Array 6 Inliers)
4 0S rows x 215 clumns

100000
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5 1000 +
g
5
i &
5
@ o0
- a
9o 0| o H @
Se w0 F L, S 8 W &
fooreae e ot % 0L T
M om o . S
R o 5 ¥ 1
= - . 4 1 10 100 1000 10000 100000
B2 .. 074000 g gBGSubSignal
® Background Sublracted Signal
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Figure 1 2-color Gene Expression QC Report with Spike-ins (p1)
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QC Report Results

7 "Negative Control Stats” on
page 94

8 “Spatial Distribution of
Significantly Up-Regulated
and Down-Regulated
Features (Positive and
Negative Log Ratios)” on
page 100

9 “Local Background
Inliers” on page 97

10 “Foreground Surface
Fit” on page 97

11 “Plot of LogRatio vs. Log
ProcessedSignal” on
page 101

12 “Reproducibility Statistics
(%CV Replicated Probes)” on
page 104

13 “Microarray Uniformity
(2-color only)” on page 106

14 “Sensitivity” on page 107

15 “Reproducibility plot for
2-color gene expression
(spike-in probes)” on

Page 2of 3

Negative Control Stats Spatial Distribution of Significantly Up-Regulated and
7 hod Gresn Dow d Features
LT *H{:,-«
£l i\. la:“f“
Average Het Signals 4z.32 53.24 i
StdDev Net Signals 219 3.59
Average BG Sub Signal -3.93 361
StdDev BG Sub Signal z.07 2.83
9 Local Bkg (inliers)
Red Green
|#Up'Regu\ated:ZD79 (Red) s #Down-Regulsted 11792 (Graen)|
Humber 22105 22153 £ p-Regulaten oo Regulaen
Avg 49.77 41.00 D s 4B of Nanci Fobioes | Pardam B T 17]
5D 0,93 1.35

10

Foreground Surface Fit

Red Green

RMS_Fit 111 1.82

RMS_Resid 327 4.06

Awg_Fit 70,82 51.20
12 Reproducibility: %C¥ for Replicated Probes

Median %CV Signal inliers)
Mon-Contral probes  Agilent Spikelns

Red Green Red Green
B GSubSignal 15.05 1348 i0.21 10.57
FrocessedSignal 7.38 7.75 4.44 5.54

Array Uniformity: LogRatios

LogRatio ¥ ersus Log Processed Signal

LogProcessedSignal

+ Significantly down regulated
+ Significantly up regulated
Used to normalize

Won-Contral  Agilent Spikelns TRy e
AbsavgLogRatio 0.26 048 Agilent SEikE]ns: % C¥Y of Average BG Sub Signal
AverageSN 3,86 43.07 15
14 Sensitivity: Agilent SpikeIns - Ratio of Signal to L
Background for 2 dimmest probes
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(a) ) (a) r) 10 0
o o .
4.1 3.2 15.0 2.3 = o 1
I
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5
0+
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[Medisn 960v:10. 215 (Red);10.57 % ( Graen)]

Figure 2

2-color Gene Expression QC Report with Spike-ins (p2)
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QC Report Results 2

6 Page 3of 3
" R agilent Spikelns Signal Statistics Agilent Spil Enpected LogRatio ¥s Dbserved LogRatio
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. .. s e
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Figure 3 2-color Gene Expression QC Report with Spike-ins (p3)
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QC Report Results

1-color Gene Expression QC Report

1“QC Report Headers” on
page 87

2 “Spot finding of Four
Corners” on page 90

3 “Qutlier Stats” on page 91

4 “Spatial Distribution of All
Outliers” on page 91

5 “Net Signal Statistics” on
page 93

6 “Histogram of Signals Plot
(1-color GE or CGH)" on
page 96

This module shows you the organization of the 1-color gene
expression QC report. See the following figure and the
figures on the next pages for links to information on each of

the QC Report regions.

Page 1of' 3

QC Report - Agilent Technologies : 1 Color Gene Expression

Date Maonday, Noverber 28, 2011 - 17:58

Hudxd dK_GE1_251485034336_H
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arid 014850_D_20070820
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Figure 4

1-color Gene Expression QC Report with Spike-ins (p1)
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7 “Negative Control Stats” on
page 94

8 “Local Background
Inliers” on page 97

9 “Foreground Surface Fit” on
page 97

10" Multiplicative Surface
Fit” on page 99

11 “Reproducibility Statistics
(%CV Replicated Probes)” on
page 104

12 “1-color gene expression
spike-in signal statistics” on
page 112

13 “Spatial Distribution of

Median Signals for each Row
and Column” on page 102

Feature Extraction Reference Guide

QC Report Results

2

7 Negative Control Stats
Green
Average Met Signals 17.94
StdDew MNet Signals 1.63
Average BG Sub Signal 0.2
StdDew BG Sub Signal 1.30
Local Bkg {inliers)
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Murmber 44237
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=D 1.18

Foreground Surface Fit

9 Green
RMS_Fit 1.08
RMS_Resid 1.95
Avg_Fit 42.22

Multiplicative Surface Fit
Green
o

10

RMSZ_Fit 0.11

Reproducibility: %CW for Replicated Probes
Median %CV Signal (inliers)

Non-Control probes  Agilent Spikelns
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11
k
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Agilent SpikeIns Signal Statistics
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Page 2of 3

13
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Figure 5

1-color Gene Expression QC Report with Spike-ins (p2)
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QC Report Results

14 “Reproducibility plot for
1-color gene expression
(spike-in probes)” on
page 109

15 “Spike-in Linearity Check
for 1-color Gene
Expression” on page 114

16 “QC Metric Set
Results” on page 122

17 "Table of Values for
Concentration-Response Plot
(1-color only)” on page 115
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Page 3 of 3

Agilent Spikelns: Log(Signal) vs. Log(Relative
concentration) Plot
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Agilent Spike-In Concentration-Response Statistics
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Low Signal 0.33
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Signal Detection Limit Statistics
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Figure 6

1-color Gene Expression QC Report with Spike-ins (p3)
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Streamlined CGH QC Report

The streamlined CGH QC report provides QC metrics that
are relevant to CGH application. All log plots use log base 2

1 “QC Report Headers” on
page 87

2 “Spot finding of Four
Corners” on page 90

3 “Spatial Distribution of All
Outliers” on page 91

4"QC reports with metric sets
added” on page 83

5 “Histogram of Signals Plot
(1-color GE or CGH)" on
page 96

6 “Outlier Stats” on page 91

Feature Extraction Reference Guide

(not 10).

QC Report Results

2

Page 1 of 2
QC Report - Agilent Technologies : 2 Color CGH
i Wednesday, November 16, 2011 = ity cen
14:44
User Name KM1  FE Yersion 11.0.08
Image Hu244K_CGH_251469312458 BG Method Detrend on (Negc)
Protocol 1 CGH_1100_Jul11 (Read Only)  Multiplicative Detrend True
Grid 014693_D_F_20080627 Dye Norm Linear
Saturation Value 65211 (1), 65151 (g)
DyeNorm List N&
No of Probes in DyeNorm List N&
Spot Finding of the Four Corners of the Arra Evaluation Metrics for CGH_QCMT_Jul11 : 4
2 Excellent (9) ; Good (4) ; Evaluate (1)
Metric Name value Excellent  Good  Evaluate
15GoodGrid 1.00 *1: NA =1
AnyColorProntFeatNonln.. . 001 <1 1to5 5
DerivativelR_Spread 0.18 <0.20 0.20to0.30 =0.30
arepro 007 000,05 005ta0.20 <0or 20.20
a_BGHoise 167 5 swis -5
g_Signal2Noise 112,27 =100 30t 100 <30
a_signalIntensity 187.79 >150  50to 150 <50
Grid Normal Regro 005 0005 0.0Ste020 <0or ~0.20
Outlier Numbers with Spatial Distribution [_BGNoise 233 5 ste1s 15
3 534 rows x 458 colurmns gtz wsot s st “n
= - - r_signal Intensity 314.95 5150 50t0 150 <50
& " . RestrictionCont ol -1.00 080ta1 <0.800r>1
- M = aDDN 0.00 15to 15 <-15 or 515
SR O PR roon 2.00 [iSto15 <15 or 515
3 R,
o . . 'S E><5Hervt # Good 4 Evaluate
° ORI . i of Signals Plot (Red)
" 11000
10000
s 000
a00
& 7000
- 2 o
& S so00
£ a0
* 2 3000
2000
6 aRed Festurepopuation  gied Fastura Nonlinform e
@ Graen FasturaPopulations Gresn Festura HenUniform oLl
0
Feature Red Green ANy % outlier Log of BG Subsignal
Histogram of Signals Plot (Green)
Non Uniform 19 18 23 0.01
Population 114 129 214 0.098
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a00
g 7000
8 e
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_...1d Ii
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Figure 7

Streamlined CGH QC Report (p1)
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2  QC Report Results

7" Spatial Distribution of
Significantly Up-Regulated
and Down-Regulated
Features (Positive and
Negative Log Ratios)” on
page 100

8 “Plot of
Background-Corrected
Signals” on page 95

76

Spatial Distribution of the Positive and Negative LogRatios
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Hegative: d.76% af HanCu | Fealuies  Rangam (¥alue D.38)
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[ Fetares (Moncerl) w kh BGSubgignals < 0: 26 (Red); 145 (Green)]

Page 2of 2

Figure 8 Streamlined CGH QC Report (p2)
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QC Report Results

CGH_ChIP QC Report

This report lists all of the same information as the 2-color
Gene Expression report but removes the Array Uniformity
table and spike-ins and has a Histogram of LogRatio plot.
All log plots use log base 2 (not 10).

1“QC Report Headers” on
page 87

2 “Spot finding of Four
Corners” on page 90

3 “Qutlier Stats” on page 91

4 “Spatial Distribution of All
Outliers” on page 91

5 “Net Signal Statistics” on
page 93

6 “Negative Control Stats” on
page 94

7 "Plot of
Background-Corrected
Signals” on page 95

Feature Extraction Reference Guide

QC Report - Agilent Technologies : 2 Color CGH

Date Monday, Noverrber 28, 2011 - 18:20
Irnage HuZ4dK_CGH_251463312458
Pratocel ChIP_1100_Jultl (Read Grly]
User Narme kM1
Grid 1 014693 D_F_20111015
FE Version 11.0.0.7
sample(redigresn)

DyeMorm List MA
Mo of Probes in DyeNorm List MNA

Page 1of 2
BG Method Mo Background
Background Detrend on(H egc)
Multiplicative Detrend True
Dye Normn Linear

Linasr Dyeh arm Factor 3.13(Red) 5.3(Grasn)

Additive Error F(Red)3(Green)
Saturation Value 65211 (r), 65151 (g)

Derivative of Log Ratic Spread 018

Spot Finding of the Four Comers of the Array

Grid Normal

Feature

Local 6

Backaround
Red  Green red  Green
Hon Uniformn 19 18 14 15
Population 114 128 3086 2154

Spatial Distribution of All Dutliers on the Amray
534 rows x 456 columns

Net Signal Statistics
Non-Contral probes:

=l T3,
s

oy

[ Festuren anuinif (red or Grean) = 23(0 019)]

[#_GereMonUrif (Red or Green) = 22 (0.009 %]

9B Nanlnfaim # B8 Pagulatian
@Red FealuiePapulslion g Red Fealus NanUnioim

@Gieen FealuicPapulaliang Green Fealure Nanlnilaim

Red Green
# Saturated Features 0 0
99% of Sig. Distrib. 392 553
50% of Sig. Distrib. 350 210
1% of Sig. Distrib, 118 63
Negative Control Stats
Red Green
Average Net Signals 34.65 22.43
StdDev Net Signals 2.48 1.89
Average BG Sub Signal 0.12 0.18
StdDev BG Sub Signal
(BG Noise) 23 fais
Red and Green Background Corrected Signals (Non-Control
Inliers)
100000
10000
"
5
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2
5
@
Q
2 :
100 @
10 LR
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+ Background Sublracted Signal

[ Features (Monctr) with BGEubSignals < 01 26 (Red); 145 (Green)]

Figure 9

CGH_ChIP QC Report (p1)
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QC Report Results

8 “Local Background
Inliers” on page 97

9 “Foreground Surface
Fit” on page 97

10 “Reproducibility Statistics
(%CV Replicated Probes)” on
page 104

11 “Spatial Distribution of
Significantly Up-Regulated
and Down-Regulated
Features (Positive and
Negative Log Ratios)” on
page 100

12 “QC reports with metric
sets added” on page 83

13 “Plot of LogRatio vs. Log
ProcessedSignal” on
page 101

14 “Histogram of LogRatio
plot” on page 103

10

12

Local Bkg (inliers)

11 Page 2of 2

Spatial Distribution of the Positive and Negative LogRatios

PRI

[ ive/S046 (Red) s #Megativei11347 (Green)|

Red Green
Number 240332 241276
Avg 50,70 42,97
sD 2.05 179

Foreground surface Fit

Red Green

T
RMS_Fit 0.71 0.77
RMS_Resid 2.09 1.52
Avg_Fit 5840 47.01

Reproducibility: %C¥ for Replicated Probes
Median %Cv Signal (inliers)
Mon-Contral prabes

Red Green
BGSubSignal 762 745
Processedsignal 3.768 3.56
Evaluation Metrics for ChIP_QCMT_Jul11 :
Good (5)
Metric Marme Walue Excellent  Good  Evaluate
15Good Grid L.00 =1 =1
AnyColorPrentFe athenln,., 0.0t
a_BGMoise 167 <15 15
r_BiGois2 2,33 <15 =15
a_Signallntensity 187,79
©_SignalTnten sty 314,95

12,27
¥_Sign alMoise 1|01
DerivativelR_Spread 018
apon 000 15w 15 <-1Ser>1s
¥ODN 2.00 15w 15 <-15or>15

# Excellent # Good # Evaluate

BPazites Negalive
Pasitive: 2.12% ol NanCl| Fealuies : Rangam [Value 0.95)
Negative: 4.76% af NanCLl Fastures : Randam (Yalue 098]

LogRatio ¥ ersus Log Processed Signal

LogRatio (base 2)

N

&
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Log(base 2)ProcessedSignal

+ significantly Negative
Used to normalize

 Significantly Postive
Not Significantly Different

Histogram of LogRatio
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Figure 10

CGH_ChIP QC Report (p2)
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MicroRNA (miRNA) QC Report

This module shows you the organization of the 1-color
miRNA QC report. See the following figure and the figures
on the next pages for links to information on each of the QC

Agilent miRNA microarrays are
currently in development. Check
the Agilent Web site for the latest
information.

1 "QC Report Headers” on
page 87

2 “Spot finding of Four
Corners” on page 90

3 “Outlier Stats” on page 91

4 “Spatial Distribution of All
Outliers” on page 91

5 “Net Signal Statistics” on
page 93

6 “Negative Control Stats” on
page 94

7 "Histogram of Signals Plot
(1-color GE or CGH)" on
page 96

Feature Extraction Reference Guide

Report regions.

QC Report Results

2

QC Report - Agilent Technologies : miRNA

Date Monday, Noverrber 28, 2011 - 18145
USZ3502302_251911811018 S01_H
Irnsge 3
Protocol miRNA_1100_Jul1l (Read Crly)
User Narne 1 [
FE Wersion 11.0.0.7

Sample(red/gresn)

Page 1of 2
Grid 019118 D_F_20110707
BG Mathad No Background
Background Detrand ©riFestl CRangs, LoPass)

ultiplicative Detrand False
Additive Ervor 3
Baturation Value 85524

Spot Finding of the Four Comers of the arra

Grid Normal 6

Local
Background

Feature

3 o rifam 0 0
Populati on 779 0

Spatial Distribution of All Dutliers on the Array
182 rows x 82 colurnns

6 Fasturationdnif = 0(0.00%
[ Festure Populstion Outliers = 779(5.675%)]

@B Hanlnifaim

# B3 Fapulstian

aGieen FesluePapulation g Gieen Faalure NanUniasm

Net Signal Statistics
Non-Control probes:

+# Saturated Features 1
95% of Sig. Distrib 10731
50% of Sig. Distrib, 29
1% of Sig. Distrib, 22

Negative Control Stats

Average Net Signals 27.24
stdDev Net Signals 1.99
Average BG Sub Signal 0.38
stdDev BG Sub Signal 1.99

Histogram of Signals Plot

0 1 2

Log of BG SubSignal

110
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i
4

Number of Paints

7
"Mh"lﬂhlm

3 4

B Hisvogram of Signals

[ Features (Monctrl) with BGSUbSIgnal < 0: 4445 (Green)]

Figure 11

MicroRNA (miRNA) QC Report (p1)
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QC Report Results

8 “Foreground Surface Fit” on
page 97

9 “Reproducibility Statistics
(%CV Replicated Probes)” on
page 104

10 “Reproducibility plot for
miRNA (non-control
probes)” on page 110

11 “QC reports with metric
sets added” on page 83

12 “Spatial Distribution of
Median Signals for each Row
and Column” on page 102

Evaluation Metrics for miRNA_QCMT_Jul11
Excellent (3) ; Good (3) ; Evaluate (1)

11 wetric Hame Value Excellnt Good  Evaluats
IsGood @rid 1.00 =1 A <1
AddErrorEstimate Green 2.56 <5 St 12 12
ZoyEolorPrentFeatPopn oL 567 <z B 15 =15
gMon Ol MedPrawCVBGSu,. . 10.88 Ot 10 10t 15 <0er>15
gTotalSignal TEpetile 5,48
LabelingSpike-Ingignal 374 »2,50 <250
HybSpike-Tnsignal 231 »2.50 <250
Stringen oy Spike-InRatio 1.43
90DN -7.00 -15t0 15 <-15er* 135

¥OBN - -15% 15 <-15er =15

4 Excellent 4 Good 4 Evaluste

Page 20f 2
8 Foreground Surface Fit Spatial Distribution of Median Signals for each Row
RMS_Fit 0.86
RMS_Resid 2.56 5
Ava_Fit 37.20
Reproducibility: %C¥ for Replicated Probes
Median %CV Signal {inliers) Ty
Mon-Conitral probes a
9 5
3
BGSubSignal 10.88 Z,
Frocessedsignal 10.88
Reproducibility: %C¥ for Replicated Prabes(plot)
100 g
121 41 &1 81 101 121 141 161 181
12 Row
2
87 - Median Proc Signal for Row
&
H 10 spatial Distribution of Median Signals for each Colum
8
g 50
x -
£ .
g
2
2 ° + .
5 L T <
> R . ¢
# o _
K 2
0 o
[
0 1 2 3 4 5 [
Log_gMedianProcessedSignal 22
=
© %CV for Green

1 1 2 3 4 51 61 T1 81
Column

& Median Proc Signal for Column

Figure 12

MicroRNA (miRNA) QC Report (p2)
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QC Report Results

Non-Agilent GE2 QC Report

1 “QC Report Headers” on
page 87

2 “Spot finding of Four
Corners” on page 90

3 “Qutlier Stats” on
page 91

4 "Spatial Distribution of
All Qutliers” on page 91

5 “Net Signal
Statistics” on page 93

6 “Negative Control
Stats” on page 94

7 "Plot of
Background-Corrected
Signals” on page 95

Feature Extraction Reference Guide

This report lists all of the same information as the 2-color
gene expression QC report but with no spike-ins.

2

Page 1of 2
QC Report - Agilent Technologies : 2 Color Gene Expression
Date Tuesday, Noverrber 29, 2011 - 08:38  BG Methed Minirmum Fesure
Image HuZ2K_GE2_251209710036 Background Detrend aff
Protocel GE2-ManAT_1100_lul11 (Read Only)  Multiplicative Detrend False
Usar Nams q KM1  Dye Hormn Lowsss
arid 012097 0_20070820  Linear DyeMorm Factor 1(Red) 1(Green]
FE Version 11,007 Additive Ervar a0(Red)30( Green)
Sample(rad/green) Saturstion Value 65211 (1), 65185 (g)
DyeNorm List Ma
Mo of Probes in DyeMorm List A
Spot Finding of the Four Comers of the Array Net Signal Statistics
9 Non-Control probes:
5 Red Green
# Satursted Features 16 1
99% of Sig. Distrib. 850 1750
50% of Sig. Distrib. 82 84
1% of Sig. Distrib. a0 ag
Negative Control Stats
Grid Normal 6 Red s
Local
feerure Background
s ‘; " Average Net Signals 4z.32 53.24
g feen £ ™80 StdDew Wet Signals 2139 3.59
awerage BG Sub Signal 6.83 10.31
Mon Uniform 1 1 o 0 StdDev BG Sub Signal 248 3.59
Population s0 23 48 o
5 Red and Green Background Corrected Signals (Non-Control
Spatial Distribution of All Qutliers on the Array Inliers)
105 rows x 215 oolumns
4 100000
mnui
5 1000
g
-]
[
g
@ 100 .
. Q
. ol . 9 . [
= P . ces » o
Peree oo o o L. ‘. |
e e o . T
o e 5 - 2
- & o 1 10 100 1000 10000 100000
L . 9BGSubSignal
* Background Subtracted Signal
[# FasturenonUnif (FRed or Green) = 1t0.00%)]

[# Features (Honctrl) with ignals < 0 32 (Red); 148 (Green)]

[#_GeneNonLnif (Red or Gresn) = 1 (0,005 %]

8BS Hanunifaim 2 B3 Papulatan
oRed FealuePapulalan e Red Fealure Hanlinilaim

@@reen Fealuie Papulalan g Gieen Fealute Nanliniaim

Figure 13  Non-Agilent GE2 QC Report (p1)
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QC Report Results

8 “Local Background
Inliers” on page 97

9 “Foreground Surface
Fit” on page 97

10 “Reproducibility Statistics
(%CV Replicated
Probes)” on page 104

11 “Microarray Uniformity
(2-color only)” on page 106

12 “Spatial Distribution of
Significantly Up-Regulated
and Down-Regulated
Features (Positive and
Negative Log Ratios)” on
page 100

13 “Plot of LogRatio vs. Log
ProcessedSignal” on
page 101

Page 2of 2

8 Local Bkg (inliers) Spatial Distribution of Significantly Up-Regulated and
Red Gresn Down-Regulated Features
Number 22105 22153
Avg 49.77 41.00
sD 0,93 135
9 Foreground Surface Fit
Red Green
RMS Fit 155 150 #Up-Regulsted:570 (Red) ; # Dow nRequlsted :509 (Green)]
RMS_Resid 1.83 142 AUp-Regulaled P Dawn-Regulsled
Up Reg: Z.68% ol Hancu | Featuies ; Ranaam [Valve D36
Avg_Fit 5.28 6.86 Do e 5 of Newt i Fesoes | Bandam G boH1

Reproducibility: %C¥ for Replicated Probes
Median %CV Signal (inliers)

10 Won-Control probes
Red Green

BGSubSignal 14,95 -1.00
ProcessedSignal A LT

Array Uniformity: LogRatios

1 Hon-Control
AbsAvglogRatio 022
AwerageSii 2.56

13

LogRatio ¥ ersus Log Processed Signal

LogRatio

08 i

2 4 6 8
LogProcessedSignal

-

Significantly dowin regulated
Significantly up requlated
Used to normalize

Mot differentially expressed

*

Figure 14

Non-Agilent GE2 QC Report (p2)
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QC Report Results 2

QC reports with metric sets added

When metric sets are associated to the protocols, QC reports
are generated with an additional set of evaluation metrics.
Depending on the microarray types, some QC metric sets
come with thresholds (denoted by QCMT) and some without
thresholds (denoted by QCM).

If thresholds are included in the metric set, the evaluation
tables in the QC report show metrics that are within
threshold ranges or that have exceeded those ranges.

Agilent has determined which of the FE Stats are good
metrics to follow the processing of Agilent arrays. Most of
the metrics chosen are useful to determine if there are
problems in the various laboratory steps (label,
hybridization, wash, scan steps). The new “IsGoodGrid”
metric tracks the automatic grid-finding of Feature
Extraction. By looking at numerous data run on our arrays,
using our wet-lab protocols, Agilent has found thresholds
that indicate if the data is in the expected range (“Good”) or
out of the expected range (“Evaluate”).

For some applications (CGH, miRNA), an extra threshold
level, “Excellent” is provided. More data has been screened
to allow setting the metric thresholds to tighter limits that
indicate excellent processing. For those applications that do
not have a full set of thresholds (for example, ChIP), or no
“Excellent” thresholds (for example, GE1 and GE2), the user
is assured that the data coming from the “Good” grade is
good to use. Excellent thresholds for those applications may
be provided in the future.

Feature Extraction Reference Guide 83
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QC Report Results

QC metric set results--default protocol settings

Figure 15 is an example of part of a QC report — the header
and the Evaluation Metrics table — generated from a 2-color
gene expression extraction whose GE2 metric set with
thresholds had been added. In this extraction, the default
protocol settings were used. Note that all values for the
metrics are within the default threshold ranges.

QC Report - Agilent Technologies : 2 Color Gene Expression

Date

Image

Protacol

User Mame

Grid

FE Version
Sarmple(redigreen)
DyeMorrm List

Mo of Probes in DyeMorm List

Thur sday, Noverrber 17, 2011 - 08:18
HuZZK_GEZ_23120971003%

GEZ_1100_Jull1l (Read Only)

012097_D_20070820

BG Method

EM1  Dye Morm

11.0.0.6 Additive Error
Saturation Value
NA
NA

Background Detrend

Multiplicative Detrend

Linear DyeM orrme Fackor

Mo Background

On(Featd CRange, LoPass)
True

Linear Lowess

4.15(Red) 15. 9(Green)
14(Red)e5(Green)

65211 (r), 65185 (g)

84

Evaluation Metrics for GE2_QCMT_Jul11 :

Good (12)

Metric Name Value Excellent Good Evaluate
IsGoodGrid 1.00 =1 <1
AnyColorPrentFeatNonUn... 0.05 <1 >1
gNegCtrlAveBGSubSig -3.61 -20to 10 <-20 or >10
gNegCtrlSDevBGSubsig 2.83 <15 >15
rNegCtrlAveBGSubSig -3.93 -20to 4 <-20 or >4
rMegCtrlSDevBGSubSig 2.07 <6 =6
gNonCntriMedCVBkSubSia... 13.48 Oto18 <Oor >18
rNonCntriMedCVBkSubSig... 15.05 Oto18 <0or>18
gElaMedCVBkSubSignal 10.57 Oto 18 <Oor >18
rElaMadCVBLSubSignal 10.21 Oto18 <Oor >18
absE1aObsVsExpCorr 0.99 >0.86 <0.86
absE1aObsVsExpSlope 0.95 >0.85 <0.85
gDDN - -15t0 15 <-15 or >15
rDDN - -15to 15 <-15 or >15
4 Excellent 4 Good 4 Evaluate

Figure 15

Partial QC Report—Header and Evaluation Metrics with GE2
metric set with thresholds added—Default protocol settings
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QC Report Results 2

QC metric set results—Spatial and Multiplicative Detrending Off

Figure 16 is an example of a QC report header and
Evaluation Metrics table generated from a 2-color gene
expression extraction whose GE2 metric set with thresholds
were added. In this extraction spatial and multiplicative
detrending were turned off. Note that not all values of the
metrics are within the default thresholds.

QC Report - Agilent Technologies : 2 Color Gene Expression

Date Thursday, November 17, 2011 - 14:50 BG Method No Background
Image Hu22K_GEZ2_251209710036 Background Detrend Ooff
Protocol GEZ_1100_Jul11(Read Only) Multiplicative Detrend False
User Name KM1 Dye Norm Linear Lowess
Grid 012097_D_20070820 Linear DyeNorm Factor 4.05(Red) 6.84(Green)
FE Version 11.0.0.6 Additive Error 13(Red)28(Green)
Sample(red/green) Saturation Value 65211 (r), 65185 (g)
DyeNorm List NA

Mo of Probes in DyeNorm List NA

Feature Extraction Reference Guide

Evaluation Metrics for GE2_QCMT_Jull1l :

Good (10) ; Evaluate {2)

Metric Name Value Excellent Good Evaluate
IsGoodGrid 1.00 =1 <1
AnyColorPrentFeatNonUn... 0.05 =1 =1
gNegCtrlAveBGSubSig 77.46 -20 to 10 <-20 or >10
gNegCtrlSDevBGSubSig 3.59 <15 >15
rNegCtrlAveBGSubSig 66.532 -20to 4 20 or =4
rNegCtrlSDevBGSubSig 2.19 <5 =6
gNonCntriMaedCVEBkSubSig... 4.78 Oto18 <Oor =18
rNonCntriMadCVBkSubSig... 6.56 Oto18 <Oor =18
gElaMedCVBkSubSignal 7.64 Dto 18 <0 or >18
rElaMedCVEkSubSignal 9.27 Dto 18 <0 or >18
absElaCbsVsExpCorr 0.97 >0.86 <0.86
absE1aCbsVsExpSlope 0.87 >0.85 <0.85
gDDN -15to 15 <-15 or >15
rDDN -15to 15 <-15 or >15
# Excellent 4 Good 4 Evaluate

Figure 16

QC Report Header and Evaluation Metrics with GE2 metric

set with thresholds added—Detrending turned off
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2  QC Report Results

QC metric set results—miRNA spike-in analysis

Figure 17 is an example of a QC report header and
Evaluation Metrics table generated from a 1-color extraction
whose miRNA metric set with thresholds had been added. In
this extraction, the default protocol settings were used. Note
that not all values of the metrics are within the default
thresholds. For details on how the miRNA spike-in statistics
and metrics are calculated, see “MicroRNA Analysis” on

page 283.

QC Report - Agilent Technologies : miRNA

Date Thursday, November 17, 2011 - 08:35

US523502302_251911811018_S01_H
Image [11]
Protocol miRNA_1100_Julll (Read Only)
User Name KM1
FE Version 11.0.0.6

Sample(red/green)

Grid

BG Method

Background Detrend

Multiplicative Detrend

Additive Error

Saturation Value

019118_D_F_20110707
Mo Background
On(FeatNCRange, LoPass)
False

3

65524

Evaluation Metrics for miRNA_QCMT_Jull1l :
Excellent (3) ; Good (3) ; Evaluate (1)

Metric Name Value Excellent Good Evaluate
IsGoodGrid 1.00 >1 MNA <1
AddErrorEstimateGreen 2.56 <5 S5to12 =12
AnyColorPrentFeatPopnOL 5.67 £4:] 8to 15 >15
gNonCtriMedPrentCVBGSu... 10.88 0to 10 10 to 15 <0 or >15
gTotalSignal75pctile 65.48

LabelingSpike-InSignal 3.74 >2.50 <2.50
HybSpike-InSigna 2.31 >2.50 2,50
StringencySpike-InRatio 1.43

gDDN -7.00 -15bo 15 <-15 or >15
rDDN - -15to 15 <-15 or >15

4 Excellent 4 Good # Evaluate

Figure 17

QC Report Header and Evaluation Metrics with miRNA metric

set with thresholds added - Default protocol settings
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QC Report Headers

QC Report Results 2

2-color Gene Expression QC Report

Date

Image

Protocol

User Name

Grid

FE Version

Sample (red/green)
DyeNorm List

No of Probes in
DyeNorm List

BG Method

Background
Detrend

Multiplicative
Detrend

Dye Norm

Linear DyeNorm Factor

Additive Error

Feature Extraction Reference Guide

The following Feature Extraction information is found in the
2-color gene expression QC Report header:

Date and time that the QC Report was generated
Name of the TIFF file that was extracted

Name of the protocol used for the extraction
Name of the user who set up the extraction
Name of the grid template or grid file used
Version of the Feature Extraction software used
Names of Cy5- and Cy3-labeled samples

Name of the dye normalization list

Number of probes in the designated dye normalization probe
list

Type of background subtraction method used

If Spatial Detrend was turned on or off during the
extraction

If Multiplicative Detrend was turned on or off during the
extraction

Type of dye normalization method used

Global dye normalization factor determined for the linear
portion of the correction method.

Additive portion of the error estimated in the Universal or
Most Conservative error model (if AutoEstimateAddError

was selected). Or, the values entered into the protocol, (if

AutoestimateAddError was not selected). Note that the

87
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QC Report Results

Saturation
Value

additive error that appears in the QC report header is the
Additive Error value selected in the protocol multiplied by
the linear dye norm factor.

The signal intensity value above which the signal is
considered saturated. This value only appears if it exceeds
about 65,500. If it appears, this means that this QC report is
from an XDR image file.

1-color Gene Expression QC Report

This report lists all of the same header information as the
2-color gene expression report, except for Dye Norm and
Linear DyeNorm Factor which are removed.

Streamlined CGH QC Report

The streamlined CGH QC report contains the same header
information as the 2-color gene expression QC report, except
for Linear DyeNorm Factor and Additive Error which are
removed. Also, the information from the two fields, “BG
Method” and “Background Detrend”, have been collapsed
into the one field, “BG Method”.

CGH_ChIP QC Report

Derivative of Log
Ratio Spread

All header information that appears in the 2-color gene
expression QC report are included in the CGH_ChIP report.
This report lists one additional metric, Derivative of Log
Ratio Spread in the header information.

Measures the standard deviation of the probe-to-probe
difference of the log ratios. This metric is used in CGH
experiments where differences in the log ratios are small on
average. A smaller standard deviation here indicates less
noise in the biological signals.
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MicroRNA (miRNA) QC Report

This header lists the same information as the 1-color gene
expression QC Report header. If the XDR function is turned
on, it also lists Saturation Values exceeding 65,500. Because
the dynamic range of the intensity for all miRNA microarray
spots on a microarray may exceed that of a normal scan
range, the miRNA analysis on some microarrays can benefit
with the XDR function turned on.

Non-Agilent 2-color gene expression QC Report

Feature Extraction Reference Guide

This header lists the same information as the 2-color gene
expression QC report header.
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2 QC Report Results

Feature Statistics

This section provides an explanation for each of the feature
statistics segments of the QC report and how these feature
statistics can help you assess the performance of your
microarray system.

Spot finding of Four Corners

By looking at the features in the four corners of the
microarray, you can decide if the spot centroids have been
located properly. If their locations are off-center in one or
more corners, you may have to run the extraction again with
a new grid.

Spot Finding of the Four Corners of the Arra

Grid Normal

Figure 18  QC Report—Spot Finding for Four Corners
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Outlier Stats

If the QC Report shows a greater than expected number of
nonuniform or population outliers, check your
hybridization/wash step. Also, check the visual results (.shp
file) to see if the spot centroids are off-center. If the grid
was not placed correctly, a new grid is required.

Local
hcature Background
Red  Green Red  Green
Non Uniform 4 8 9 0
Population a8 73 48 0

Figure 19  QC Report—~OQutlier Stats

For 1-color reports, the number of outliers is reported for
the green channel only.

Spatial Distribution of All Qutliers

The QC report shows two plots of all the outliers, both
population and nonuniformity outliers, whose positions are
distributed across the microarray. One plot is for the green
channel, and the other, for the red channel. SNP probes are
included.

To distinguish the background population and nonuniform
outliers from one another, look at the color coding at the
bottom of the two plots.

For the 1-color report, only the green plot is shown.
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Spatial Distribution of All Outliers on the Array
105 rows x 215 columns

LR R

+ %5 =
.
I
.

# FeatureNonUnif (Red or Green) = 11(0.05%)

# GeneNonUnif (Red or Green) = 5 (0.025 %)
BG MenUniform #BG Population
#Red FeaturePopulation eRed Feature NonUniform

Green FeaturePopulation @ Green Feature NonUniform

Figure 20 QC Report—Number and Spatial Distribution of Qutliers

The number (and percentage) of features that are feature
nonuniformity outliers in either the green or red channel is
shown under the plot. The 1-color report shows only the
percentage of green feature non-uniformity outliers.

Also, the number (and percentage) of genes that are
nonuniformity outliers in either channel is shown under the
plot. If there were replicate features representing one gene
and at least one feature was not an outlier, no gene outliers
would appear.
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Net Signal Statistics

Net signal is the mean signal
minus the scanner offset. Net
signal is used so that these
statistics are independent of the
scanner version.

Feature Extraction Reference Guide

Net signal statistics are an indication of the dynamic range
of the signal on a microarray for both non-control probes
and spike-in probes (not applicable for CGH QC report). The
QC Report uses the range from the first percentile to the
99th percentile as an indicator of dynamic range for that
microarray. NetSignal is also a column in the FeatureData
output.

For example, in Figure 21 for non-control probes, the
dynamic range of the net signal intensity for the red channel
is from 42 to 6803. Half the probes have a net signal
intensity of greater than the median of 97 and half below
the median of 97. The median (or 50th percentile) represents
the middle of the ranked-values of the distribution of
signals.

Another indicator of signal range for the microarray is the
number of features that are saturated in the scanned image
(for example, NumSat).

Net Signal Statistics
Agilent SpikelIns:

Red Green
# Saturated Features o 0
99% of Sig. Distrib. 24937 11899
50% of Sig. Distrib. 2351 750
1% of Sig. Distrib. 160 112

Non-Control probes:

Red Green
# Saturated Features 16 1
99% of Sig. Distrib. 6850 1750
50% of Sig. Distrib. B2 o4
1% of Sig. Distrib. 40 48

Figure 21  QC Report—Net Signal Statistics
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Negative Control Stats

The Negative Control Stats table includes the average and
standard deviation of the net signals (mean signal minus
scanner offset) and the background-subtracted signals for
both the red and green channels in the negative controls.
These statistics filter out saturated and feature nonuniform
and population outliers and give a rough estimate of the
background noise on the microarray. SNP probes are not

included in these statistics.

Negative Control Stats
Red Green
Average Net Signals 33.82 19.60
StdDev MNet Signals 5.85 5.27
Average BG Sub
Signal 0.37 0.33
StdDev BG Sub Signal
(BG Noise) 5.64 4.96
Figure 22  QC Report—Negative Control Stats
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Plot of Background-Corrected Signals

Feature Extraction Reference Guide

Figure 23 is a plot of the log of the red
background-corrected signal versus the log of the green
background-corrected signal for non-control inlier features.
The linearity or curvature of this plot can indicate the
appropriateness of background method choices. The plot
should be linear.

The intersection of the red vertical and horizontal lines
shows the location of the median signal. The numbers along
the edge of the lines represent the location of the median
signal on the plot.

The values under the plot indicate the number of
non-control features that have a background-corrected signal
less than zero. SNP probes are not included.

Red and Green Background Corrected Signals (Mon-Control
Inliers)
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g‘! "’8

-
* .
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-

10000 .: St

1000

rBGSubSignal

100 106.26

10 100 1000 10000 100000
GBGSubSianal

+ Background Subtracted Signal

# Features (NonCtrl) with BGSubSignals < 0: 0 (Red); 0 {Green)

Figure 23  QC Report—Plot of Background-Corrected Signals
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Histogram of Signals Plot (1-color GE or CGH)

The purpose of this histogram is to show the level of signal
and the shape of the signal distribution. The histogram is a
line plot of the number of points in the intensity bins vs.

the log of the processed signal. SNP probes are not included.

Histogram of Signals Plot
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[ Hiztogram of Signals

# Features (NonCtrl) with BGSubSignal < 0: 4778 (Green)

Figure 24  1-color QC Report—Histogram of Signals Plot
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Local Background Inliers

With these numbers, you can see the mean signal
distribution for the local background regions (BGMeanSignal)
after outliers have been removed. This information can help
you detect hybridization/wash artifacts and can be a
component of noise in the low signal range. SNP probes are
included.

Local Bkg (inliers)
Red Green
MNumber 22105 22153
Avg 49.77 41.00
SD 0.93 1.35

Figure 25  QC Report—Local Background Inliers

Foreground Surface Fit

See “Step 13. Perform background
spatial detrending to fit a

surface” on page 256 of this guide
for more information about these
calculations.

Feature Extraction Reference Guide

Spatial Detrend attempts to account for low signal
background that is present on the feature “foreground” and
varies across the microarray. SNP probes are not included.

¢ A high RMS_Fit number can indicate gradients in the low
signal range before detrending.

* RMS_Resid indicates residual noise after detrending.
¢ AvgFit indicates how much signal is in the “foreground”.

A higher AvgFit number indicates that a larger amount of
signal was detected by the detrend algorithm and
removed.

This value may include the scanner offset, unless a
background method has been used before detrending. The
value may not include higher frequency background
signals. These higher frequency background signals are
best removed by using the Local Background Method
before the detrending algorithm.

2
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Foreground Surface Fit
Red Green
RMS_Fit 1.11 1.82
RMS_Resid 3.27 4.06
Avg_Fit 70.82 81.20

Figure 26  QC Report—Foreground Surface Fit
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Multiplicative Surface Fit

See “Step 16. Determine the error
in the signal calculation” on

page 266 of this guide for more
information about these
calculations.

Feature Extraction Reference Guide

This value is the root mean square (RMS) of the surface fit
for the data. The RMS X 100 is roughly the average %
deviation from “flat” on the microarray. A multiplicative
trend means that there are regions of the microarray that
are brighter or dimmer than other regions. This trend is an
effect that multiplies signals; that is, a brighter signal is
more affected in absolute signal counts than a dimmer
signal. SNP probes are not included in calculation of
multiplicative detrending.

This option is turned on in GE1, GE2, and CGH protocols,
turned off in the miRNA protocol and is not available for
non-Agilent protocols.

If the signal is improved through a multiplicative surface fit,
the RMS_Fit value appears as a fraction, as in the figure
shown.

Multiplicative Surface Fit
Green

RMS_Fit 0.06

Figure 27  QC Report—Multiplicative Surface Fit

What if multiplicative detrending does not work?

If the median %CV for the Processed Signal of the

non-control probes is greater than the BGSub Signal median
%CV after multiplicative detrending, Feature Extraction turns
off multiplicative detrending.

If multiplicative detrending did not result in better data, the
QC report shows an RMS_Fit = 0.0.

If there are no stats for non-control probes, Feature
Extraction looks at the spike-in control probes. If the %CVs
for these become worse, Feature Extraction removes
detrending,.
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2 QC Report Results

If the option “Detrend on Replicates only” is chosen and if
there are not enough replicates for non-control or spike-in
control probes, Feature Extraction turns off multiplicative
detrending.

Spatial Distribution of Significantly Up-Regulated and
Down-Regulated Features (Positive and Negative Log
Ratios)

You can display the distribution of the significantly up- and
down-regulated features on this plot (up-red; down-green).

Spatial Distribution of Significantly Up-Regulated and Down-
Regulated Features

A Ly T

3ot AR
. ! PO, A T e
S B P e g

Pl
iy

#Up-Regulated:465 (Red) ; #Down-Regulated:1041 (Green)

AUp-Requlzted Do n-Regulated

Figure 28 QC Report—Spatial Distribution of Up- and Down-Regulated
Features

For the CGH QC Report, this plot is referred to as “Spatial
Distribution of the Positive and Negative Log Ratios”.

If the microarray contains greater than 5000 features, the
software randomly selects 5000 data points. These points
include the number of up-regulated features in the same
proportion to the number of down-regulated features as they
are found on the actual microarray.

The threshold that is used to determine significance is set in
the protocol—QCMetrics_differential ExpressionPValue.

These are the same features shown as up- or
down-regulated in Figure 29.
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Plot of LogRatio vs. Log ProcessedSignal

LogProcessedSignal in the plot is
[Log(rProcessedSignal x
gProcessedSignal)]/2.

Feature Extraction Reference Guide

This plot shows the log ratios of non-control inliers vs. the
log of their red and green processed signals. The color
coding signifies the degree to which features are significantly
differentially expressed: those that are up-regulated (red),
those that are down-regulated (green) and those that cannot
confidently be said to show gene expression (light yellow).

For the CGH QC Report, these are referred to as “Positive”,
“Negative” log ratios (base 2). The threshold that is used to
determine significance is set in the protocol
(QCMetrics_differentialExpressionPValue).

Features that were used for normalization are indicated in
blue. Significance takes precedence over normalization for
the color coding; that is, features that are both significantly
differentially expressed and used for normalization are
color-coded either red or green. SNP probes are not
included.

LogRatio Versus Log Processed Signal

25
20
15
10
035
oo
035
-1.0
15

LogR atio

3 5 7 9 11
LogProcessedSignal

Significantly down regulated
+ Significantly up regulated

Used to normalize

Rlot differentially expreszed

Figure 29  QC Report—Plot of Up- and Down-Regulated Features
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Spatial Distribution of Median Signals for each Row and

Column

Higher frequency noise is shown in
these plots so you can distinguish
a low frequency trend outside of
the high frequency noise.

102

The first of these graphs plots the median Processed Signal
and median BGSub Signal for each row over all columns of a
1-color GE microarray. The second plots the same signals for
each column over all rows of the 1-color GE microarray. The
difference between the Processed Signal and the
BGSubSignal represents the effect of the multiplicative
detrending. The Processed Signal should look flatter.

Spatial Distribution of Median Signals for each Row
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Spatial Distribution of Median Signals for each
Column
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Figure 30
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Histogram of LogRatio plot

This is a plot of the log ratio distributions, and displays the
log ratios vs. the number of probes. This plot is included
only in the CGH_ChIP report, which is the default report for
the ChIP_<revision>_<date> protocol.

Histogram of LogRatio
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G000
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Mumber of Probes
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-25 20 45 10 05 00 05 10 15 20

Log Ratio

Figure 31  Histogram of LogRatio plot
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Inter-Feature Statistics

Spike-in probes are known  Some microarray designs have replicated non-control probes;
probes that are hybridized with  that is, multiple features on the microarray contain the same
known quantities of a target ~ probe sequence. Many of the Agilent microarray designs also
“spike-in” cocktail. They are  have spike-in probes, which are replicated across the
used to perform a quality check  microarray (for example, some microarrays have 10
of the microarray/experiment.  sequences with 30 replicates each). The QC Report uses
these replicated probes to evaluate reproducibility of both
the signals and the log ratios. Metrics such as signal %CV
and log ratio statistics are calculated if probes are present
with a minimum number of replicates.

The protocol indicates if labeled target to these spike-in
probes has been added in the hybridization
(QCMetrics_UseSpikelns). The minimum number of replicates
(inliers to Sat & NonUnif flagging) is also set in the protocol
(QCMetrics_minReplicate Population).

This section provides an explanation for each of the
segments of the QC report that cover interfeature statistics
and how these replicate statistics can help you assess
performance.

Reproducibility Statistics (%CV Replicated Probes)

Non-control probes

If a non-control probe has a minimum number of inliers, a
%CV (percent coefficient of variation) of the
background-corrected signal is calculated for each channel
(SD of signals/average of signals). This calculation is done
for each replicated probe, and the median of those %CV’s is
reported in the table for each channel. SNP probes are not
included.
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Reproducibility: 2 CV for Replicated Probes
Median %CV Signal (inliers)
MNon-Control | ;
probes Agilent Spikelns
Red Green Red  Green
BGSubSignal 15.05 13.48 10.21 10.57
ProcessedSignal 7.39 7.75 4.44 5.54

Figure 32  QC Report—Reproducibility

A lower median %CV value indicates better reproducibility of
signal across the microarray than a higher value.

Exclusion of dim probes

Feature Extraction calculates the Median %CV using those
probes bright enough to be in the range where the noise is
more proportional to signal. Feature Extraction excludes
from the calculation any sequences for which the Average
(BGSubSignal) x Multiplicative error < Additive error/Dye
Norm Factor. For 1-color data the Dye Norm Factor is 1.

A probe sequence has a %CV calculated if the number of
features that pass the filters (NonUniform and signal filter,
described above) is greater than the minimum replicate
number indicated in the protocol:
“QCMetrics_minReplicatePopulation”.

If the number of replicated sequences with enough inlier
features is less than 10 or less than 10% of the replicated
sequence, that is, if there are not enough bright replicated
probes, the Median %CV field shows up as -1.

Spike-in probes

The same algorithm is used to calculate the Median %CV for
the spike-in probes as well. Because there are only ten
sequences in total and some are expected to fail the
Additive error test described above, the minimum number of
“bright enough” sequences required to calculate the Median
%CV is 3.
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Microarray Uniformity (2-color only)

The QC Report has two metrics that measure the uniformity
of replicated log ratios and that indicate the span of log
ratios: average S/N and AbsAvgLogRatio. These are
calculated from inlier features of replicated non-control and
spike-in probes.

For example, some microarrays have 100 different
non-control probe sequences with 10 replicate features each.
For each replicate probe, the average and SD of the log
ratios are calculated. The signal to noise (S/N) of the log
ratio for each probe is calculated as the absolute of the
average of the log ratios divided by the SD of the log ratios.
From the population of 100 S/N’s, for example, the average
S/N is determined and shown in Figure 33.

The second metric, AbsAvgLogRatio, indicates the amount of
differential expression (up-regulated or down-regulated). As
described above, averages of log ratios are calculated for
each replicated probe. The absolute of these averages is
determined next. Then, the average of these absolute of
averages is calculated to get a single value for the QC

Report. The larger this value, the more differential
expression is present.

Array Uniformity: LogRatios
Non-Control  Agilent Spikelns

AbsAvglLogRatio 0.26 0.48
AverageS/N 3.86 43.07

Figure 33  QC Report—Array Uniformity: LogRatios
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These values represent the NetSignal to background (BGUsed

- ScannerOffset) ratio of the two spike-in probes with the
lowest background-subtracted signal. Their purpose is to

characterize the sensitivity of detecting a low signal relative

to the background.

Sensitivity:Agilent SpikeIns - Ratio of Signal to
Background for 2 dimmest probes

(+)E1A_r60_ni1 (+)E1A_r60_ao7
(g) (r) (9) (r)

4.1 3.2 15.0 2.3

Figure 34  QC Report—Sensitivity: Agilent Spikelns Ratio of Signal to

Background for 2 dimmest probes
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Reproducibility Plots

Reproducibility plot for 2-color gene expression (spike-in probes)

Signal replicate statistics are calculated for spike-in probes
if three criteria are met:

They are present on the microarray.

The protocol indicates that labeled target to these spike-in
probes has been added in the hybridization
(QCMetrics_UseSpikelns is True).

There are a minimum number of inlier features for
calculations (QCMetrics_minReplicatePopulation).

As described above for non-control probes, %CV’s are
calculated for inliers for both red and green
background-corrected signals. The %CV for each probe is
plotted on the next page vs. the average of its
background-corrected signal. The median of these %CV’s is

shown directly beneath the plot.

Agilent SpikeIns: % CV of Average BG Sub Signal
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Median %CV:10.21%(Red);10.57%(Green)

Figure 35  QC Report—Agilent Spikelns: %CV of Average BGSub Signal

Feature Extraction Reference Guide



QC Report Results 2

Reproducibility plot for 1-color gene expression (spike-in probes)

This graph plots %CV vs. the log_gMedianProcessedSignal for
the 1-color gene expression microarray experiment. The
region where the %CV flattens out and is not tightly
correlated with signal is the range where noise is
proportional to signal. This is generally the range used to
calculate the median %CV.

Agilent SpikeIns: 26CV of Avg. Processed Signal Plot
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Figure 36  1-color QC Report—Agilent Spikelns: %CV of Avg. Processed
Signal Plot
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Reproducibility plot for miRNA (non-control probes)

This graph plots %CV vs. the log_gMedianProcessedSignal for
the 1-color miRNA microarray experiment. The region where
the %CV flattens out and is not tightly correlated with signal
is the range where noise is proportional to signal. This is
generally the range used to calculate the median %CV.

Reproducibility: % CV for Replicated Probes(plot)
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Log_gMedianProcessedSignal
YCV for Green

Figure 37 miRNA QC Report — Reproducibility: % CV for Replicated
Probes
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2-color gene expression spike-in signal statistics

These signal statistics and S/N values for spike-ins indicate

accuracy and reproducibility of the signals of the microarray
probes. The table shows the expected signal of the spike-in
probe, the observed average signal, the SD of the observed
signal and the S/N of the observed signal.

Agilent SpikeIns Signal Statistics
Probe Name Exp Obs SD S/N
(+)E1A_r60_n9 -1.00 -1.10 0.01 106.67
(+)E1A_r60_al07 -0.48 -0.53 0.01 56.44
(+)E1A_r60_al35 -0.48 -0.47 0.01 53.69
(+)E1A_r60_n11 -0.48 -0.56 0.02 32.96
(+)E1A_r60_1 0.00 0.04 0.01 4.48
(+)E1A_r60_a20 0.00 -0.19 0.01 19.76
(+)E1A_r60_3 0.48 0.44 0.02 28.48
(+)E1A_r60_al04 0.48 0.35 0.01 34.03
(+)ELA_re0_a97 0.48 0.24 0.02 14.13
(+)E1A_r60_a22 1.00 0.83 0.01 80.03

Figure 38  2-color QC Report—Agilent Spikelns Signal Statistics
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1-color gene expression spike-in signal statistics

For each sequence of spike-ins this table shows the Probe
Name, the median Processed Signal (median of
LogProcessedSignal), %CV
(SD_ProcessedSignals/Avg_ProcessedSignals) and StdDev (of

LogProcessedSignals).
Agilent SpikelIns Signal Statistics

Log Me(dl_if,n
Probe Name (Relative ng % CV StdDev

Conc.) sig.)
(+)E1A_r60_3 0.30 0.51 56.49 0.18
(+)E1A_re0_al04 1.30 0.98 17509 0.08
(+)E1A_r60_al07 2.30 1.67 9.72 0.04
(+)E1A_r60_al35 3.30 2.70 3.93 0.02
(+)E1A_r60_a20 3.83 3.06 5.47 0.02
(+)E1A_r60_a22 4.30 3.63 6.56 0.03
(+)E1A_r60_a97 4.82 4.17 6.17 0.03
(+)E1A_re0_ni11 5.30 4.67 6.13 0.03
(+)E1A_r60_n9 5.82 4.69 9.38 0.04
(+)E1A_r60_1 6.30 4.81 5.69 0.02

Figure 39  1-color QC Report—Agilent Spikelns Signal Statistics
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Spike-in Linearity Check for 2-color Gene Expression

Feature Extraction Reference Guide

Using the data calculated for the above table, the observed
average log ratio is plotted vs. the expected log ratio for
each of the spike-in probes. A linear regression analysis is
done using these values and the metrics are shown beneath
the plot. A slope of 1, y-intercept of 0 and R? of 1 is the
ideal of such a linear regression. A slope < 1 may indicate

compression, such as having under-corrected for background.

The regression coefficient (R2) reflects reproducibility.

The standard deviation for each data point is shown on the
plot by an error bar extending above and below the point.

Agilent SpikeIns: Expected LogRatio Vs Observed
LogRatio
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Figure 40 QC Report—Agilent Spikelns: Expected Log Ratio Vs.
Observed LogRatio
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Spike-in Linearity Check for 1-color Gene Expression

This plot shows the dose/response curve of the spike-ins
from the detection limit to the saturation point.

This plot is usually sigmoidal with At high signal levels the error bars are small since the
two asymptotes, one at the scanner reaches saturation at this point. Both the signals
scanner saturation point and one and standard deviations are underestimated because the
at the level of signal for sequences  saturated data is not excluded from the calculation.

with no specifically bound target.
Some microarrays produce plots
missing the top asymptote,
especially if extended dynamic
range is used. (See Figure 41.)

At low signal levels the error bars are visible because the
signal is dropping into the background noise. The signal
level at the top of the error bars of the features with lowest
signal provides a rough estimate of the lower limit of
detection. Signals at this level can be slightly overestimated
and the error slightly underestimated because the signals
below zero are excluded from the calculation.

The most reliable Feature Extraction data is found in the
signal range where the signal increases linearly with the
concentration of the target.

Agilent SpikeIns: Log(Signal) vs. Log(Relative
concentration) Plot

53