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Overview

Transcriptome Analysis Console (TAC) combines the CEL file analysis and QC
features of Expression Console and the statistical analysis of TAC into a single
streamlined software application.

This newly combined application provides an easy way to create and QC summarized
values (CHP files) of Expression Array feature intensity (CEL) files followed by
downstream statistical analysis, including extensive graphs and tables.

TAC serves as a friendly graphical interface to a set of R and Bioconductor modules
including:

e Limmal

e EventPointer 2
e Dbscan3

e Rtsne4

e Apcluster®

References:

1. Limma: Ritchie, M.E,, Phipson, B.,, Wu, D., Hu, Y., Law, C.W., Shi, W., and Smyth,
G.K. (2015). limma powers differential expression analyses for RNA-sequencing
and microarray studies. Nucleic Acids Research 43(7), e47.

2. EventPointer : Juan Pablo Romero and Angel Rubio (2015). EventPointer:
EventPointer: Analysis of Alternative Splicing Using Microarray Data. R package
version 1.0.

3. Dbscan: Michael Hahsler (2016). dbscan: Density Based Clustering of
Applications with Noise (DBSCAN) and Related Algorithms. R package version
0.9-8. URL: https://CRAN.R-project.org/package=dbscan

4. Rtsne: L.].P. van der Maaten and G.E. Hinton. Visualizing High-Dimensional
Data Using t-SNE. Journal of Machine Learning Research 9(Nov):2579-2605, 2008.
L.J.P. van der Maaten. Accelerating t-SNE using Tree-Based Algorithms. Journal
of Machine Learning Research 15(Oct):3221-3245, 2014. Jesse H. Krijthe (2015).
Rtsne: T-Distributed Stochastic Neighbor Embedding using a Barnes-Hut
Implementation, URL: https://github.com/jkrijthe/Rtsne

5. Apcluster: Ulrich Bodenhofer, Andreas Kothmeier, and Sepp Hochreiter (2011)
APCluster: an R package for affinity propagation clustering Bioinformatics
27:2463-2464. DOI: 10.1093/bioinformatics/btr406. Brendan J. Frey and Delbert
Dueck (2007). Clustering by passing messages between data points Science
315:972-977. DOI: 10.1126/science.1136800.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 14



Features

Chapter 1 Introduction

Features

]
N

g
7
Zad

N

=
&

¢ Capabilities of Expression Console 1.4 and TAC 3.1 combined in a single easy to

use application.

* QC an individual or collection of sample files using tables, graphs and box plots

both before and after analysis.

* Use the Comparison Wizard to easily set up comparisons within your

experiment.

e Ability to run Gene or Alternative Splicing Analysis.
e Ability to import Sample Attribute from ARR files or a tab-delimited TXT file.
® Use Principal Component Analysis based on signal intensity to compare samples

by Sample Attribute.

* Use Venn Diagrams based on Gene Lists to obtain common genes based on

multiple analyses.

¢ Analyze up to 1000 sample files in a single run.

Recommended hardware

Operating System CPU Memory Hard Drive Browser
(RAM) Space
Microsoft Windows 10 (64 bit) | Intel Pentium 4X 2.83 GHz 16 GB 150 GB HD + | Internet Explorer 11
Professional (Quad Core processor) Data storage | (or greater) and
Microsoft Edge
Minimum requirements
Operating System CPU Memory Hard Drive Browser
(RAM) Space
Microsoft Windows 7 and10 Intel Pentium 4X 2.83 GHz 8 GB 150 GB HD + | Internet Explorer 11

(64 bit) Professional

(Quad Core processor)

Data storage

(or greater) and
Microsoft Edge

IMPORTANT! Larger data file sizes associated with Whole Transcriptome arrays should be taken
into account when calculating the necessary available disk space requirement.

IMPORTANT! TAC 4.0.2 is not an upgrade, but can co-exist on workstations with previously

installed versions of TAC.

1. Go to: thermofisher.com

2. Locate and download the TAC 4.0.2 software package.
3. Unzip the file, then double-click TAC4.exe to install the software.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide
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4. Follow the directions provided by the installer.

5. After the installation is complete, double-click on the TAC 4.0.2 Desktop shortcut
icon or click Start >All Programs > Thermo Fisher Scientific > Transcriptome
Analysis Console

The application opens.

Note: If you are prompted to assign your Library File path (immediately after the
application opens), go to "Assigning a library folder/path" on page 17.

Setting up

Before using TAC, you must install the required library and annotation files, assign a
library folder path, and set your Proxy server and algorithm analysis values.

Note: When you install TAC for the very first time, you are prompted to assign a
library file folder. Acknowledge the message, then either create a new folder or select
an existing folder. After you have designated a library folder, continue to step 1.

1. Click on the Preferences tab. (Figure 1).

Figure 1 Preferences window tab

| Download Library Files | Library Folder: D:A\TAC 4.0MLibraryFiles | Browse... |

4. NetAffx Settings

MNetAffx Username:

MetAffx Password:

|¥| Automatic Update Library Files

¥ Internet Proxy Settings

Installed Array Types

Array Type Description
* Clariorm_D_Hurnan
c Clariom_5_Human
c Clariom_S_Human_HT
* Clariom_5_Mouse
° Clariom_5_Mouse_HT
* Clariom_S_Rat
£ Clariom_5_Rat_HT
£ HT_HG-U133_Plus_PM
£ HTA-20
£ miRNA4D0
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Click Browse... (far right of the Library path field).
The Select Library Folder window appears.

Navigate to the folder you want to use or click New Folder to designate a new
library folder.

Click Select Folder.

Click | Dewnload Library Files | .

The NetAffx Account Login window appears.

Enter your NetAffx account email and password, then click OK or click the
Register Now link to create a new account.

Note: Your NetAffx username and password credentials are auto-saved, therefore no
log in is required for future Library File downloads and/or updates.

The NetAffx Library Files window appears. (Figure 2)

Figure 2 NetAffx Library Files

NetAffx Library Files

Array Type Information
[ AraGene-1_0-st-vl =
@ AraGene-1_1-st-vl
m BovGene-1_0-st_rev0l
[ BovGene-1_1-st-vl
[ Clariom_D_Human Updates Available
m Clariom_5_Human Updates Available
] Clariom_5_Human_HT Updates Available
[ Clariom_5_Mouse Updates Available
@ Clariom_5_Mouse HT  Updates Available
@ Clariom_S_Rat Updates Available
m Clariom_S_Rat_HT Updates Available
[ HG-u133A
[ HT_HG-U133_Plus PM  Updates Available
[CIHTA-2.0 Installed

[ HuGe ne-1_0-st-vl

Select array type(s) to download.

Download | Cancel

3. Click the check box next to the library file(s) you want to download, then click

Download.

Downloading progress bars appears to show the download status of each selected
file. When an update to an installed library/annotation file becomes available, you
will be prompted to download it.
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%

Chapter 1 Introduction
Setting up

R

g——,
54

Installed array types  The Installed Array Types window pane (Figure 3) displays the array types that reside

in your library folder.

Figure 3 Installed
Array Types window

Installed Array Types

Array Type
¢ Clariom_D_Human

¢ Clariom_5_Human
¢ Clariom_5_Human_HT
¢ Clariom_5_Mouse
¢ Clariom_5_Mouse_HT
¢ Clariom_5_Rat

L2 Clariorn_S_Rat_HT
£ HT_HG-U133_Plus_PM

Customizing an Installed Array’s Algorithm Settings

1. Click on the Array’s adjacent L button.
The Settings window appears. (Figure 4)

Note: The content displayed in the Custom Settings window varies with each
selected array type.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide
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Figure 4 Installed array custom settings window

4 Gene-Lv Default Filter Criteria

Gene-Lv Fold Change Cutoff: 2
Gene-Lv P-Value Cutoff. 0.05
Gene-Lv Use FDR: | False =

Gene-Lv FOR Cutoff: 0.05

. Exon-Lv Default Filter Criteria

]

Splicing Index Cutoff. 2
Exon-Lv P-Value Cutoff: 0.05
Exon-Lv Use FOR: | False =

Exon-Lv FDR Cutoff. 0.05

Anova Method: | eBayes =

. Is Expressed Criteria

A Probeset (Gene/Exon) is considered expressed if 50 % samples have DABG values below DABG Thr

DABG Threshold: 0.05

4. Event Algorithm

Event Algorithm Method: | Both - |
Event Pointer P-Value < 0.1

Event Score » 0.2

4. Pos/Neg AUC Threshold

Pos/MNeg AUC Threshold: 0.8

. Exploratory Grouping Analysis

Variance Filter Number: 20000

Weighted by Variances: | False « |

Dimension Reduction: |.tSNE hd |

tSMNE Perplexity: 5

Clustering: |:Affinity hd |

Affinity: [0,1] (O for fewer cluster, 1 for more clusters): 0.25
k-means: number of clusters: 4

k-means: number of random starts: 5

dbscan percentile of intersample distances to choose as epsilon neighborhood:  0.15

See the Table 1 on page 20 for a description of each custom setting (1-7).

Transcriptome Analysis Console (TAC) 4.0.2 User Guide
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Table 1 Custom Setting Descriptions (1-7)

1 Gene-Level
Default Filter
Criteria

Results displayed in the Gene Table will be filtered based on these criteria. In the above
example, only probesets with a fold change > 2 or with a p-value < 0.05. The FDR pvalue has
been set to false so probesets will not be filtered by this p-value in this case.

2 Exon-Level
Default Filter

Results displayed in the Alt Splice Table will be filtered based on these criteria. In the above

example, only probesets with a fold change > 2 or

Criteria < -2 and with a p-value < 0.05. The FDR p-value has been set to false so probesets will not be
filtered by this p-value in this case.
3 Limma Choose the ANOVA method (eBayes or ANOVA). For details see "Anova" and "eBayes" on page

201.

4 Is Expressed
Criteria

Defines if a probeset is considered expressed. In the Figure 4 example above, a probeset is
considered to be expressed if 50% of the samples in the dataset have DABG (Detected Above
Background) values below the DABG threshold. The default DABG is set to 0.05.

5 Event Pointer

Use the Event Pointer drop-down menu to select the Event Pointer or Event Estimation or
combination of both splicing event algorithms.

¢ Set the Event Pointer p-value threshold.

e Set the Event Score threshold. For more information, see "Event score" on page 210.

6 Pos/Neg AUC
Threshold

Recent Whole Transcriptome Arrays contain a set of control probesets for normal genes that
were empirically selected as housekeeping genes across many different samples. "Pos"
controls are exon-level probesets and "Neg" controls are the intron probesets for the same
genes. By looking at the separation of these two distributions, you can generate a pos/neg
metric from which a QC threshold can be applied. The metric is the area under the curve (AUC)
for a receiver operator characteristic curve (ROC) describing the separation of these two
distributions. An AUC of 1 reflects perfect separation whereas as an AUC value of 0.5 reflects
no separation. Typically customers have used a threshold of 0.7 to flag less desirable results.
However, this threshold is arbitrary and is only used as a guideline. More difficult samples will
naturally have poorer AUCs and can often be tolerated and used for downstream results.

7 Exploratory
Group Analysis

Exploratory Grouping Analysis (EGA) is a tool for analyzing the relationships among a group of
samples. Such an analysis can prove helpful in identifying potential groups in the sample set for
later differential expression analysis. Moreover, EGA can highlight possible batch effects that
can be removed in later analysis. EGA provides a set of tools so that samples can be examined
in multiple ways. You can use the highest variance probesets, or select a set of probesets
associated with a gene list of interest. Next, the large number of probeset signals per sample is
reduced to three for viewing, either linearly using Principal Component Analysis (PCA) or t-
Distributed Stochastic Neighbor Embedding (t-SNE). Finally, a clustering analysis applies a
label to each sample indicating a grouping. The clustering analysis mechanisms include k-
means, DBSCAN, and affinity propagation clustering. See "Exploratory Grouping Analysis
(EGA) module" on page 193 for parameter setting details.

2. Use the provided drop-down menus and text fields to customize the Array’s
algorithm settings.

3. C(lick Save.

4. Optional: Click Default to return all values to their factory defaults. Click Cancel
to return to the Preferences window tab.
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Enter your NetAffx Username and Password, then click to check the Automatic
Update Library Files check box (Recommended), as shown in Figure 5.

Figure 5 Internet proxy settings

4 NetAffx Settings

MNetiffx Username:

MNetiffx Password:

utomatic Update Library Files

Follow the steps below if your system has to pass through a Proxy Server before it can
access the NetAffx server.

1. Click the Enable Proxy Settings check box (Figure 6), then complete the required
fields.

Figure 6 Internet settings - proxy server
information

4. Internet Proxy Settings
DEnabIE Proxy Settings
Address:

Port:

User:

Password:

Note: The proxy user ID and password is NOT the same ID and password used to
connect to the NetAffx server.

2. Enter the Address, Port, User, and Password. If you do not know what the proxy
settings are, contact your IT department.
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Open Existing Result window tab

TAC auto-saves your studies enabling you to view past analysis results as needed.

Note: Previous analysis results generated in earlier versions of TAC are not supported
in TAC 4.0.2 and higher. Also, analysis results generated in TAC 4.0.2 are not
backward compatible with earlier versions of TAC.

1. Click on the Open Existing Result tab. (Figure 7)
Figure 7 Open existing result window tab
File Name Array Type Date Created Analysis Type Factors Last Opene;i
Analysis_14tacx  HTA-2_0 11/6/2016 4:29:16 PM Expression (Gene + Exon)  Liver; Muscle; 1; 2 12/2/2016 5:06:27 AM -
Analysis_17tacx = HTA-2_0 11/9/2016 11:07:23 AM Expression (Gene + Exon)  Liver; Muscle; Spleen; Te...  12/2/2016 4:57:58 AM
Analysis_18tacx  HTA-2_0 11/9/2016 11:3817 AM Expression (Gene + Exon)  Liver; Muscle; 1; 2, 1 hour...  12/2/2016 4:55:28 AM
Analysis_16.tacx  miRNA-4_0 11/8/2016 3:18:02 PM Expression (Gene) Brain; Lung 11/8/2016 3:18:20 PM
Analysis_12tacx = HTA-2_0 11/6/2016 3:36:55 PM Expression (Gene + Exon)  Liver; Muscle 11/8/2016 12:55:56 PM
Analysis_15tacx  miRNA-4_0 11/8/2016 3:56:29 AM Expression (Gene) Brain; Lung 11/8/2016 3:56:49 AM 2
Analysis_13.tacx = HTA-2_0 11/6/2016 3:43:28 PM Expression (Gene) Liver; Muscle 11/6/2016 3:43:57 PM
HTA analysis.tacx  HTA-2_0 11/6/2016 3:23:13 PM Expression (Gene + Exon)  Liver; Muscle 11/6/2016 3:29:19 PM
Analysis_11tacx  HTA-2_0 10/29/2016 12:33:41 PM Expression (Gene) Liver; Muscle 11/4/2016 2:55:06 AM
Analysis_9.tacx HTA-2_0 10/28/2016 2:11:56 AM Expression (Gene) Liver; Muscle; 1; 2 11/2/2016 2:54:27 PM
Analysis_10.tacx  HTA-2_0 10/29/2016 11:4847 AM Expression (Gene + Exon)  Liver; Muscle 11/2/2016 25411 PM
Analysis_8.tacx HT_HG-U133_P.. 10/23/2016 4:1819 PM Expression (Gene) Treatment 1; Treatment 2 10/23/2016 4:18:33 PM
Analysis_7.tacx HTA-2_0 10/23/2016 3:56:04 PM Expression (Gene) Liver; Muscle; 1; 2 10/23/2016 3:56:42 PM
Analvsis 6.tacx HTA-2 0 10/23/2016 3:47:32 PM Expression (Gene) 1 hour: 5 hour; 1: 2 10/23/2016 3:47:58 PM -
| Open Selected File ‘ | Browse For Existing Analysis Result ‘

Note: Click any of the window’s header columns to sort your recent studies in either
ascending (A-Z) or descending (Z-A) order.

2.
Browsing for 1.
existing analysis
result

2.

Double-click on a recent study or single-click on it, then click = Open Selected File

After a few moments, your recent analysis opens (in the same state - you last left
it).

TAC stores up to 20 recent results. If you still cannot locate a past analysis result,

click I Browse For Existing Analysis Result |

An Analysis Results window opens.
Locate your analysis, click to highlight it, then click Open.

After a few moments, your analysis opens as you last left it.
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Setting up a new analysis

An analysis can be initiated using either CEL or CHP files.
e To start an analysis from CEL files, see "Importing CEL files".
¢ To start an analysis from CHP files, see "Importing CHP files" on page 24.

Note: Starting from CHP files limits the selection of available analysis options, as
described in Chapter 3, "Algorithm and summarization selection" on page 36.

Importing CEL files 1. At the New Analysis window tab, click Import Files > Import CEL Files.
The Import CEL Files window appears.
2. Single click, Ctrl click, or Shift click to select multiple files.
3. Click Open.

If the required library files associated with your selected CEL files are not found,
a message prompting you to download them appears. Click OK to acknowledge
the message, then go to "Downloading library files" on page 17.

After your selected CEL files have been successfully loaded into the Analysis
Window (Figure 8), the Array Type is auto-detected and displayed (upper left).

Figure 8 New Analysis window

applied
Array Type: HTA-2 0 Analysis Type: .Expressuon (Gene) ~ Version: | versionl =
_'Impon FileE Remave Selected File{s}_ Ad_d h.lew Column | Sample m1ributes_v C_I_ear Sorting J Show Graph [
Import CEL Files Tissue
Impaort CHP Files Type: | None =
HTA2 Spleen_PolyA_EC1_Lrloma-gene-full.chp Spleen
HTAZ Spleen_PolyA_EC1_2rlrma-gene-fullchp Spleen
HTAZ_Testes_PolyA_EC1_1rl.rma-gene-full.chp Testes
HTAZ2 Testes_PolyA_EC1_2.rl.rma-gene-full.chp Testes
HTAZ_MAQCA_PolyA_ECL_Lrlrma-gene-full.chp MAQCA
HTAZ MAQCA_PolyA_EC]_2rl.rma-gene-full chp MAQCA
HTA2_MAQCE_PolyA_EC1_Llrl.rma-gene-full.chp MAGQCE
HTA2_ MAQCE_PolyA_EC1_2rlrma-gene-full.chp MAQCE
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At the New Analysis window tab, click Import Files > Import CHP Files.

The Import CHP Files window appears.

Single click, Ctrl click, or Shift click to select multiple files.

Click Open.

If the required library files associated with your selected CHP files are not found,
a message prompting you to download them appears. Click OK to acknowledge
the message, then go to "Downloading library files" on page 17.

After your selected CHP files have been successfully loaded into the Analysis
Window (Figure 8), the Array Type is auto-detected and displayed (upper left).

Note: Not all CHP files from previous versions of TAC can be loaded into a New

Analysis. For example: rma-alt-splice-dabg.chp. There are three types of CHP

files used in previous versions of TAC:

— .*exon*.chp: Not supported in TAC 4.0.2

- .falt-splice*.chp: Not supported in TAC 4.0.2, but Alt-splice analysis can be
run from the CEL files.

— Any other .chp files are imported as gene level CHP files, therefore Gene level
options are enabled.

A Sample Attribute column in TAC 4.0.2 is known as Factor. The contents within the
Sample Attribute column are known as Factor Values.

You can assign custom sample attributes (also known as Factors) using any of the three
following methods:

ARR Files

Create or use a Template to assign attribute(s) to ARR files. Attributes can be
assigned upon registering your samples in Affymetrix GeneChip Command
Console (AGCCQ). Refer to the AGCC User Manual (P/N 702569) for details on
templates and assigning attributes.

When importing CEL files, place the ARR files from AGCC into the same folder
as their corresponding CEL files to automatically display the attributes you
designated in the ARR file(s).

Tab-delimited text files

Create a tab-delimited TXT file containing Sample Attributes for your CEL files to
be analyzed. Column A must contain the full filename including the “.CEL”, as
shown in Figure 9.

Figure 9 Tab-delimited file example

L5 RS S

A B C [
FileName Source_Lab Submission_Date
HTA2_Liver BetaSamplePool 1}CEL| Smith 9/20/2016
HTA2_ Liver BetaSamplePool 2lCEL| Smith 9/20/2016
HTA2_Liver_BetaSamplePool 3ICEL| Thomas 9/7/2016
HTA2_Liver_BetaSamplePool 4{CEL| Thomas 9/7/2016

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 24



Chapter 2 Analysis setup [y ]
Setting up a new analysis l,s,!’a‘::

1. Click the Sample Attribute drop-down (Figure 10) to select Import Attribute
from Text.

Figure 10 Sample Attribute drop-down menu

appliedbi

Array Type: HTA-2_0 Analysis Type: | Expression (Gene) ¥ | Summarization: :Gene Level - SST-RMA 'j

Import Files.vgl ﬁémove. Sélected File(s) ._ ;\\dd New Column | Sample Attn'butesIv. ;. dear Soﬁiﬁg |.Show Graph.vE

Tissue T Import Attributes from Text
Fhe Nasee (8) Type:[None w| Ty{  Save Attributes as Text
| HTA2_Liver_BetaSamplePool 1.CEL  Liver 1 Save/Atributes as ARK Files
| HTA2_Liver_BetaSamplePool_2.CEL  Liver 2 foa e SHO e S ampis Mo
| HTA2_Liver_BetaSamplePool_3.CEL  Liver 1 5 hour

A Select Attributes Text File window appears.

2. Navigate to your previously saved attribute file, click to highlight it, then click
Open.

Your custom attributes are now added. (Figure 11).

Figure 11 Custom attributes added to study
from Tissue Source_Lab Submission_Date
LS NEmelE) T‘,'pe:[None 'I T;'pe:lNone vl T}'pe:[None '] T;'pe:lNone =
D HTAZ2_Liver_BetaSamplePool_1.CEL beta Liver Smith 9/20/2016
[ HTAZ2_Liver_BetaSamplePool_2.CEL beta Liver Smith 8/20/2016
[ HTAZ2_Liver_BetaSamplePool_3.CEL beta Liver Thomas 8/7/2016
[[] HTAZ_Liver BetaSamplePool_4.CEL beta Liver Thomas 9/7/2016
[T] HTAZ2_Muscle_BetaSamplePool_1.CEL internal Muscle
[[] HTAZ2_Muscle_BetaSamplePool_2.CEL internal Muscle
HTA2_Muscle_BetaSamplePool_3.CEL internal Muscle Jones
D HTA2_Muscle_BetaSamplePool_4.CEL internal Muscle

Direct entry
1. Click [AddNew Column]

An Add New Column window appears.
2. Enter a name, then click OK.
3. Click inside the cell(s) under your newly created column.

A cursor appears.

Enter the attribute name you want to add, as shown in Figure 11.
5. Press Enter or click outside the cell to update your field entry.

Note: You must click Run Analysis to save any attributes that have been added.
Sample Attributes will be lost if the New Analysis window has been closed prior
to running the analysis.
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Editing a sample attribute
Any sample attribute can be edited.
1. Click in the cell of the attribute to edit.
2. Update the information in the cell.
3. Click out of the cell to view the updated information.

Note: You must click Run Analysis to save any attributes that have been added.
Sample Attributes will be lost if the New Analysis window has been closed prior
to running the analysis.

Importing array physical attributes
1. Click the Sample Attributes drop-down (Figure 10), then select Load Additional
Sample Information.

The following columns may be populated (depending on array type) with
information obtained from the array:

— Scanner Type

— Scanner ID

— Scan Date

— File Creator

— Scanner Serial Number
— Plate Barcode

— Fluidics Serial Number
— Scanner Operator

Note: If the ARR files are located in the same directory as the CEL file, any sample
attributes captured in the ARR file are loaded into the table.

Exporting sample attributes

To save the New Analysis Table as a text file:

1. Click the Sample Attribute drop-down (Figure 10 on page 25), then select Save
Attributes as text.

2. Select the location and filename to save the export sample attributes, then click
Save.

To save the New Analysis Table as ARR files:

1. Click the Sample Attribute drop-down (Figure 10 on page 25), then select Save
Attributes as ARR files.

The ARR files (for each of the samples) in the New Analysis Table are saved and
placed into your CEL files folder (accessed in Step 1 on page 23).

Sorting columns

1. Click any column header to sort it.

A tiny arrow graphic appears on the header to indicate an ascending or
descending sorted order.

Click | Clear Serting | to restore a column back to its original sorted state.
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Showing QC graphs

Principal
Component
Analysis (PCA)
graph

At anytime you can review the QC metrics of your loaded CEL files BEFORE running
an analysis. QC Graphs interact with the table in the New Analysis Tab. Any sample(s)
highlighted in a graph are also highlighted in the table.

If any of the sample attributes in the table are updated through directly editing the
information in a CEL or editing the corresponding ARR or TXT file, you must update

the graph. To do this, click | 2 Refres |.

Before running your analysis, you may want to review your listed samples in a visual
format. Note: Each graph is generated prior to analysis/summarization and have not
been normalized, therefore some differences should be expected.

1. Click the Show Graph drop-down arrow (Figure 12), then click on the graph you
want to view.

Figure 12 Show Graph menu

Show Graph]7

Show PCA
Show Signal Box Plot

Show Probe Intensities

1. Click Show PCA.
The PCA window appears. (Figure 13)

Figure 13 PCA example

[ > Refresh l Color By: [T[ssue > l Shape By: [Trealmem Type ~ H Default View ] =
PCA Mapping 97.8% Tissue
PCA26.5% M Liver
M Muscle
Treatment Type
@1
82
L]
[
o %
o L ]
. PCA1 89.0%
PCA3 2.3%
Left Mouse Action: | Rotate | Right Mouse Action: |Lasso ¥ | Zoom: 18f Size:
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Using the PCA 1. Click on the Color By drop-down menu to select the view you want, as shown in
graph window Figure 14.

Figure 14 Color By: Tissue example

PCA

= Refresh ]cmm B:.cll'nssue + ]| shape Er-;Tfeauhent Type = H T J
<None> |
File Mame PCA Mapping 97.8%
Treatment Type | PCA2 6.5%
Time Point
[ ]
[

Note: The available Color By and Shape By drop-down entries are generated from the
attributes in the New Analysis Table.

2. Click on the Shape By drop-down menu to select the view you want, as shown in

Figure 15.
Figure 15 Shape By: Treatment Type example
( & Refresh | Color By: [Tissue = | Shape By: [Treatment Type = | Default View |
<MNone>
File Name jeping S7.0%
Tissue
PCA pe
Time Point
®
[ ]
. %
[ ] .
» PCAL 89.0
PCA3 2.3%
Left Mouse Action: -Eiotate - Right Mouse Action: 'Lasso - Zoom: 1 Size:
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Use your mouse’s buttons to rotate or pan the graph and lasso (isolate) genes of
interest. The slider bars enable you to zoom in and out or change the scale of the
displayed sample shape(s).

Assigning mouse button functions

1. Click on either Mouse Action drop-down (Figure 16), to assign a specific mouse
button function.

Figure 16 Left/Right Mouse button
options

H Right Mouse Action:

Left Mouse Action:

* Rotate - Place your mouse cursor on the graph, hold down the assigned button,
then move the mouse to rotate the graph on its fixed axis.

Lasso - Hold down the assigned Lasso mouse button, then use the cross-hair
cursor to encircle the gene(s) of interest. Release the mouse button to capture.
(Figure 17) Right-click on your lassoed selection to deselect it.

Figure 17 Lassoing example
4
L} i
§ \
>~ &
- LS +

i ® & x ?y 44

3 \"" , g ‘:{:’

* Pan- Place your mouse cursor on the graph, hold down the assigned Pan button,
then move the mouse to re-position the graph.

Zooming and resizing

Use the slider bars (Figure 18) to zoom in and out and/or change the scale of the
displayed sample shape(s).

Figure 18 Zoom and Size
Slider Bars

Zoom: Size:

e Click | Default View | to return the graph to its default view.

e (Click to refresh attribute information that was edited.
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PCA graph options 1. Click the Options == button (upper right).

The Options menu appears.

Save as PNG

Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.

Low Quality (96dpi)

Normal Quality (150dpi)

High Quality (300dpi)

Ultra Quality (600dpi)

Print
Prints the currently displayed graph.

PCA Options

1. Click PCA Options. (Figure 19)
The PCA Options window appears. (Figure 19)

Figure 19 PCA options window

PCA Options

PCA Mode: |Distributed -]

Max Num of Data Points (CHP): 5000

Default

[ 0K ] [ Cancel
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2. From the PCA Mode drop-down menu select either:

* Distributed - TAC 4.0.2 auto-selects N evenly distributed probes/probesets from
CEL file when computing PCA.
— Max Num of Data Points (CEL) - Use the provided text field to enter the
maximum number of data points when using CEL files.

® Variance - TAC 4.0.2 auto-selects N probes/probesets that contain the highest
variance from CEL file when computing PCA.

— Increase Sensitivity - Click this check box if you want to:
e Weight probes/probsets by variance.
* Multiply probes/probesets signals by their variance to increase sensitivity.
® Reduce background noise when smaller number of probes/probesets are

present.

— Max Num of Data Points (CEL) - Use the provided text field to enter the
maximum number of data points when using CEL files.

Export Coordinates
Exports coordinates as a TXT file.

Show Legend
Click the Show Legend check box to show the Graph’s Legend. Uncheck to hide it.

Clear Selection
Click Clear Selection to clear a lassoed or highlighted selection/area.
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The Signal Box Plot is based on your raw data BEFORE normalization.

1. Click Show Signal Box Plot.
The Signal Box Plot window appears. (Figure 20)

Figure 20 Signal Box Plot example

Signal Box Plot = o x
(Zreren) 32 Q] @ ety fename - =
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Note: Click on any signal box plot to see its summary statistics.
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Signal Plot graph 1. Click the Options == button (upper right).
options The Options menu appears.

Save as PNG

Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.

— Low Quality (96dpi)

— Normal Quality (150dpi)
— High Quality (300dpi)

— Ultra Quality (600dpi)

Print
Prints the currently displayed graph.
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Scale Settings
1. Click Scale Settings.

The Scale Settings window appears.

2. Select the Auto Scale check box to set each axis automatically (based on the data
selected).

3. Deselect the Auto Scale check box (Figure 21) to enable both the X and Y Min and
Max value boxes, then enter the appropriate Min and Max values.

4. Click the Show Y Grid check box to display X/Y grid lines in the graph.
5. Optional: Click Default to return to the factory default settings.

Figure 21 Scale Settings window

Scale Settings

Auto Scale
Min ¥ | 4.5 Max ¥: | 10
Show Y Grid

Default | f

[ OK ‘ [ Cancel ‘

Clear Selections
1. Click Clear Selection.

All previously selected items are now cleared form the graphs.

Show ToolTip
The ToolTip feature enables you to mouse over a point of interest and view its details.

® Click Show ToolTip check box to turn ToolTips on. Uncheck to turn ToolTips off.

Viewing and Labeling

es QL @, Label By: |File Name =

* Click on the slider bar. Hold down the left mouse button, then move the bar right
to magnify point(s) of interest. Click : : to return to the default display view.

¢ Click the Label By drop-down to select a different Label By display.

* Mouse over (position the cursor over) a Signal Bar to reveal its values.

¢ Un-check the (upper right) check box [#] CEL to remove the box plots from the
window.
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Probe Intensities

The Show Probe Cell Intensity option produces a thumbnail image of the probe
intensity values for each array. Note: Thumbnail images are not available when
starting an analysis with CHP files.

1. Click Show Probe Intensities.

The Intensity window appears. Note: The Intensity Scale Key (Figure 22)
provides the signal values based on color in the Intensity graph.

Figure 22 Intensity graph example

I]nlensily: v ]2 |

HTA2_Liver_BetaSamplePool_1.CEL HTAZ2_Liver_BetaSamplePool_2.CEL HTAZ2_Liver_BetaSamplePoal_3.CEL HTAZ2_Liver_BetaSamplePool_4.CEL

HTA2_Muscle_BetaSamplePool_1.C... HTA2_Muscle_BetaSamplePool_2.C... HTA2 Muscle_BetaSamplePool 3.C... HTA2 Muscle_BetaSamplePool 4.C...

Probe Intensities 1. Click the Options == button (upper right).
graph options

The Options menu appears.

Save as PNG

Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.

Low Quality (96dpi)

Normal Quality (150dpi)

- High Quality (300dpi)

Ultra Quality (600dpi)

Print
Prints the currently displayed graph.

Color Settings
1. Click the Color Settings button.
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The Color Scale Configuration window appears. (Figure 23)

Figure 23 Color Scale Configuration window

Color Scale Configuration
6569 .
Auto Scale [] Log2 Transformation
Max:
6569 O«
3903 [[] Middle
3293 O
Min:
17 H-
17

Default |

[ OK ‘ [ Cancel ‘

2. Optional: Select Log 2 Transformation to color the fold change data points based
on log transformation. Note: Leaving both check boxes unselected (Log 2
Transformation and Auto Scale) automatically colors the fold change based on

linear data.

3. Use the color drop-down menus to assign new colors for your data points.

Click OK to save your changes or click Default to return to the factory settings.

1. Click the check box adjacent to the CEL file(s) you want to remove from the list,

then click Remove Selected File(s). (Figure 24)

Figure 24 Remove Selected File(s) example

New Analysis Open Existing Result Preferences
Array Type: HT_HG-U133_Plus_PM Analysis Type: | Expression (Gene) '] Summarization: | RMA |

|Import Files|v|i[ Remove Selected File(s) ||[ Add New Column | |Samp|e Attributes‘v| [ Clear Sorting | |Show Graph‘V‘

File Name (10)

2016-02-18_C1Pico_010716_GTU133_Hela_1.CEL
[[] 2016-02-18_C1Pico_010716_GTU133_Hela_2.CEL
[[] 2016-02-18_C1Pico_010716_GTU133_Hela_3.CEL

Processing Lab Treatment Condition Normalization_1 Clustel

Type:[None '] Type:{None '] Type:{NDne 'I Type:[NDne 'l Type:E

Lab A Treatment 1
Lab B Treatment 1
Lab A Treatment 1
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IMPORTANT! The processing time for the CEL files depends on a number of factors, which include
the number of CEL files, level of analysis, number of probes under consideration, amount of
available RAM, and computer processor speed. See "Recommended hardware" on page 15.

Supported arrays

IMPORTANT! Before you can perform an analysis, you must have the required library files
downloaded and installed. See "Downloading library files" on page 17 for more information.

Gene Level + Alt- TAC 4.0.2 provides either Gene Level only or Gene Level plus Alternative Splicing

Splice analysis Analysis depending on the array type. The Gene ST arrays and Clariom S provide
Gene Level analysis, while the Transcriptome Arrays (Human (HTA), Mouse (MTA),
Rat (RTA), and Clariom D provide both Gene Level and Alt Splice analyses. For details
on these algorithms, see Appendix A, "Algorithms" on page 193

Note: The Limma Bioconductor package (implemented in TAC 4.0.2), provides
analysis for expression data based on linear models. Limma has been the most
commonly used method in the Bioconductor ecosystem for the analysis of differential
expression measures when using microarrays. Limma provides two important
capabilities. First, it enables the analysis of complex experimental designs, including
combinations of the following: comparisons across multiple attributes, interactions,
blocking or batch factors, random factors, and real covariates. Second, it adds an
empirical Bayesian correction that improves the estimate of the standard deviation by
using information gleaned from a multi-probeset analysis. This empirical Bayesian
approach is especially useful when analyzing smaller numbers of samples whose
estimated standard deviation is less accurate without the correction.

Selecting an analysis type to run

The Array Type is auto-detected, as it is based on your imported CEL files. The
Analysis Type drop-down menu selections are generated based on the array type.

1. Click the Analysis Type drop-down menu (Figure 25) to select the analysis you
want to run.

— Expression (Gene + Exon) - Provides both Gene Level and Alt Splice analysis
for supported array types.

- Exploratory Grouping Analysis (EGA) (Gene + Exon) This workflow involves
a two step process. The first step generates clusters from the data followed by
expression analysis to generate fold change and p-values. This analysis option
enables you to choose to run with or without a specific Gene list. For more
information, see page 193.
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— Summarization Only - Performs normalization and summarization in the
data. This option summarizes the probes into a single signal for each probeset.
This process converts CEL files to CHP files without performing a differential
expression analysis.

Note: Algorithm Settings can be customized by selecting the Algorithm Settings
button at the bottom of the window. See "Customizing an Installed Array’s Algorithm
Settings" on page 18.
2. Click the Summarization drop-down menu to select the summarization you
want to use.

— Gene - SST RMA or Gene - RMA is used for generating Gene Level analysis
— Gene + Exon - SST-RMA or Gene + Exon - RMA is used for generating both
Gene Level and Alt Splice analysis.

3. Click the Version drop-down menu to select a different version of library and
annotation files (if available).

Figure 25 Selecting an analysis type

Array Type: Clariom_D_Human Analysis Type: | Expression (Gene + Exon) ~ | Summarization: | Gene + Exon - SST-RMA ~ | Version: |version 2 ¥

Import Files|v| \ Remove Selected File(s) \ | Add New Column \ |Samp|e Attributes‘V‘ | Clear Sorting | ‘Shcw Graph‘V‘

Condition Cluster_1 Operator

EISNa=eld6) T-,-pe:|Comparison v.‘ T;'pE:|NDﬂE v.‘ T;'pE:|NDﬂE '.‘

I:| WTPlus_Liver_Repl_ClariomD.CEL Liver 1 G
I:| WTPlus_Liver_Rep2_ClariomD.CEL Liver 1 G
I:| WTPlus_Liver_Rep3_ClariomD.CEL Liver 1 G

After selecting your Algorithm and Summarization preferences, go to "Setting up
a comparison analysis" on page 40.

Gene Level analysis  TAC supports both SST-RMA and RMA summarization methods (depends on array
type selected) for Gene Level analysis. For details on these algorithms, see
"Algorithms" on page 193.

IMPORTANT! You must have the necessary library files downloaded and installed to perform
analysis. See "Downloading library files" on page 17 for more information.

Selecting an analysis type to run

The Array Type is auto-detected, as it is based on your imported CEL files. The
Analysis Type drop-down menu selections are generated based on the array type.

1. Click the Analysis Type drop-down menu to select the analysis you want to run.

— Expression (Gene) - Provides gene level analysis.

— Exploratory Grouping Analysis (EGA) (Gene) - Provides Gene Level analysis
from small starting material. This workflow involves a two step process. The
first step generates clusters from the data followed by expression analysis to
generate fold change and p-values. This analysis option enables you to choose
to run with or without a specific Gene list. For more information, see page 193.

— Summarization Only - Performs normalization and summarization in the
data. This option summarizes the probes into a single signal for each probeset.
This process converts CEL files to CHP files without performing a differential
expression analysis.
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2. Click the Summarization drop-down to select the summarization method.

3. Click the Version drop-down menu to select a different version of library and
annotation files (if available).

After selecting your Algorithm and Summarization preferences, go to "Setting up
a comparison analysis" on page 40.

3'IVT Expression 3'IVT Expression arrays can be analyzed using any of the following algorithms: RMA,
arrays MAS 5.0, PLIER. For details on these algorithms, see page 211.

Selecting an analysis type to run

The Array Type is auto-detected, as it is based on your imported CEL files. The
Analysis Type drop-down menu selections are generated based on the array type.

1. Click the Analysis Type drop-down menu to select the analysis you want to run.

— Expression (Gene) - Provides gene level analysis.

— Exploratory Grouping Analysis (EGA) (Gene) - Provides Gene Level analysis
from small starting material. This workflow involves a two step process. The
first step generates clusters from the data followed by expression analysis to
generate fold change and p-values. This analysis option enables you to choose
to run with or without a specific Gene list. For more information, see page 193.

— Summarization Only - Performs normalization and summarization in the
data. This option summarizes the probes into a single signal for each probeset.
This process converts CEL files to CHP files without performing a differential
expression analysis.

2. Click the Summarization drop-down menu to select RMA, MASS5, or Plier PM-
MM, as shown in Figure 26.

Figure 26 Selecting a 3’IVT Summarization

Array Type: HG-U133A Analysis Type: |. Expression (Gene) * l Summarization
:Import Files: v: | Remove Selected File(s) | | Add New Column | :Sample Attribu 5 brting | :Show Graph:vl
Sample Name Sample Type  Sample Project Plier PM-MM Sample Date  Sample

File Name (12)

_}-pe:|N0nE '| Type: |None = T-ﬁ:e:|NDne '| Type: |None = T-,';:e:|NDne Vl Type:| None

3AJW02021805.CEL 3AJW02021805 Tissue U133A Tissue Chips dshuld 5/24/2006 Lung_3AJW020218

After selecting your Algorithm and Summarization preferences, go to "Setting up
a comparison analysis" on page 40.
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TAC uses the RMA+DABG algorithm for miRNA arrays. Follow the instructions below
to analyze miRNA arrays. For details on these algorithms, see Appendix A,
"Algorithms" on page 193.

Selecting an analysis type to run

The Array Type is auto-detected, as it is based on your imported CEL files. The
Analysis Type drop-down menu selections are generated based on the array type.

1. Click the Analysis Type drop-down menu to select the analysis you want to run.

— Expression (Gene) - Provides gene level analysis.

— Exploratory Grouping Analysis (EGA) (Gene) - Provides Gene Level analysis
from small starting material. This workflow involves a two step process. The
first step generates clusters from the data followed by expression analysis to
generate fold change and p-values. This analysis option enables you to choose
to run with or without a specific Gene list. For more information, see page 193.

— Summarization Only - Performs normalization and summarization in the
data. This option summarizes the probes into a single signal for each probeset.
This process converts CEL files to CHP files without performing a differential
expression analysis.

2. Click the Summarization drop-down (Figure 27), then select the summarization
you want to use in your analysis.

Figure 27 Selecting a miRNA Summarization

appliedbiosystem:

—— e

Array Type: miRNA-4 0 Analysis Type: \Expression (Gene) v] Summarization:|| RMA+DABG (All Organisms) ¥
| RMA+DABG (All Organisms)
RMA+DABG No Norm (All Organisms)

Import Files_v| [ Remove Selected File(s) ||' Add New Column ] :Sample Attribut,

Tissue RMA+DABG (Human Only)
File Name (8) e D RMA+DABG No Norm (Human Only)
T IEE= || RMA+DABG (Mouse Only)
[7] 20131118_Human-Brain-AM7962-130ng_repl_(miRNA-4_0).CEL Brain RMA+DABG No Norm (Mouse Only)
= RMA+DABG (Rat Only)
| 20131118_Human-Brain-AM7962-130ng_repZ_(miRNA-4_0).CEL Brain RMA+DABG No Norm (Rat Only)

3. Click the Version drop-down menu to select a different version of library and
annotation files (if available).

After selecting your Algorithm and Summarization preferences, go to "Setting up a
comparison analysis" on page 40.
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Setting up a comparison analysis

A comparison attribute indicates that the levels of this attribute will be compared
during the differential expression analysis.

There are two ways to set up a comparison analysis:

- "New Analysis window tab"
— "Comparison Wizard" on page 46

New Analysis Setting up One-Way ANOVA comparisons
window tab

IMPORTANT! At least two factor values in an Attribute column must be imported in order to run a
comparison analysis.

1. From the drop-down menu (in the header of the column you would like to
compare), select Comparison.

If there are more than two factor values in the attribute column which is selected
for Comparison, each factor value will be compared to the others in the column.

(For example: Factor Values X, Y and Z. In the Comparison, Factor Value X will
be compared to Y and also to Z. Factor Value Y will also be compared to z.) In
Figure 28, a comparison will be performed on Liver vs Muscle, Liver vs Spleen,
and Muscle vs Spleen.

IMPORTANT! When selecting Comparison for a column, all attributes in that column must be

populated.
Figure 28 One-Way ANOVA Comparison
New Analysis |
Array Type: HTA-2 0 Analysis Type: | Expression (Gene + Exon) + | Summarization: ‘:Exon Level - S5T-Alt Splice Analysis + |
Import Files|v| | Remove Selected File(s) \ \ Add New Column \ ‘Sample Artributes|v| | Clear Sorting \ ‘Show Graph|v|
Tissue
File Name (10) T;_’pm

[T] HTAZ_Liver_BetaSamplePool_1.CEL Liver

[T] HTAZ_Liver_BetaSamplePool_2.CEL Liver

D HTAZ2_Liver_BetaSamplePool_3.CEL Liver

D HTAZ_Liver_BetaSamplePool_4.CEL Liver

] HTAZ2_Muscle_BetaSamplePool_1.CEL Muscle

B HTAZ2_Muscle_BetaSamplePool_2.CEL Muscle

[[] HTA2_Muscle_BetaSamplePool_3.CEL Muscle

[[] HTA2_Muscle_BetaSamplePool_4.CEL Muscle

["] HTAZ2_Spleen_PolyA_EC1_1.CEL Spleen

[[] HTAZ2_Spleen_PolyA_EC1_2.CEL Spleen

2. Enter a Result Name (the name of the batch folder for this analysis run).

3. Click the Output Folder Browse button to select where you want the Results
Name (batch) folder saved.

4. Click Run Analysis.
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A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC 4.0.2 Viewer.

Setting up Two-Way ANOVA comparisons in the New Analysis window

tab

IMPORTANT! At least two factors must be imported in order to run a comparison analysis.

1.

From the drop-down menu (in the headers of the column you would like to
compare), select Comparison.

If there are more than two factors selected for a comparison, then a comparison is
performed between all attributes. A comparison is performed on the Treatment
and Duration, as shown in Figure 29.

IMPORTANT! When selecting a Comparison for a column, all contents in that column must be

populated.

Figure 29 Two-Way ANOVA Comparison

Array Type: HTA-2 0 Analysis Type: | Expression (Gene) + | Summarization: | Gene Level - SST-RMA = |

‘Impor‘t Files‘7| | Remove Selected File(s) \ \ Add New Column \ ‘Sample Artributes|v| | Clear Sorting \ ‘Show Graph|v|

1.CEL
2.CEL
3.CEL
5.CEL
7.CEL
8.CEL
10.CEL

O0O0ODODE O

11.CEL

File Name (30)

Treatment Duration Age Stimulation Hour

T-,'pe:[Comparison v| T-;pe:[Comparison v:‘ T‘,-’pe:‘:NonE v:‘ T;pe:‘:None v| T-;pe:[None W

R 5 Old R848 agent 5
R 1 Young R848 agent 1
Control 1 Young

R 1 Old R848 agent 1
C 1 Young cGAMP 1
R 1 Old R848 agent 1
C 5 Young cGAMP 5
C 5 Old cGAMP 5

Enter a Result Name (the name of the batch folder for this analysis run).

Click the Output Folder’s Browse button to select where you want the Results
Name (batch) folder saved.

Click Run Analysis.

A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC 4.0.2 Viewer.

Note: Use the "Comparison Wizard" on page 46 to automatically set up
comparisons on all your defined conditions.
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Setting up a In a repeated measure experimental design, multiple measurements are
comparison performed on the same set of subjects. The interest lies in differences between the
analysis using measurements, so the repeated measure removes the effect of the subjects. TAC
repeated measure 3.0 referred to the two-measurement case as pair-wise.

Repeated measure is equivalent to what was known as pairwise analysis in TAC
3.0/3.1. Assuming that you are interested in the difference between the tissues and
that the patients represent a “batch” effect that you wish to remove so as to
improve the tissue comparison, ID is the repeated measure and Tissue is the
comparison. In Figure 30, the ID is the repeated measure (patient) and Tissue is
the comparison (stroma vs lung cancer).

1. From the drop-down menu (in the headers of the column you would like to
compare), select Comparison.

IMPORTANT! When selecting Comparison for a column, all factor values in that column must be
populated.

2. For the column with the related groups you want to compare, click Repeated
Measure. This setting will compare two tissue types over various related samples
(P1-P10), as shown in Figure 30.

Figure 30 Repeated Measure compare
Array Type: HTA-2.0 Analysis Type: | Expression (Gene + Exon) ~ | Summarization: [Exon Level - S
|Imp0rt Files|'| [ Remove Selected File(s) | [ Add Mew Column | |Samp|eAttributes|V| [ Clear Sortit
Tissue D Prognosis
e Type [Comparisnn vl Type [Repeated Measure v| Type: | None v|
[[] 18 _HTAZ2.CEL lung cancer E f MNonrecurrent
[C] 20_HTA2.CEL lung cancer P10 Recurrent
[C] 2_HTA2.CEL lung cancer Pl MNonrecurrent
[C] 4_HTA2.CEL lung cancer p2 MNonrecurrent
[C] 6_HTA2.CEL lung cancer P3 Recurrent
[C] 8 HTA2.CEL lung cancer P4 MNonrecurrent
[C] 10_HTA2.CEL lung cancer PS5 Recurrent
[[] 12 _HTAZ2.CEL lung cancer PG Recurrent
[] 14_HTAZ.CEL lung cancer P7 MNonrecurrent
[] 16_HTAZ.CEL lung cancer P& Recurrent
[] 17_HTAZ.CEL stroma Pa MNonrecurrent
[] 19 HTAZ.CEL stroma P10 Recurrent
[] 1_HTA2.CEL stroma Pl MNonrecurrent
[C] 3_HTA2.CEL stroma p2 MNonrecurrent
[] 5_HTA2.CEL stroma P3 Recurrent
3. Enter a Result Name (the name of the batch folder for this analysis run).
4. Click the Output Folder Browse button to select where you want the Results

Name (batch) folder saved.
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5. Click Run Analysis.

A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC Viewer.

Utilizing Batch Expression experiments should be designed to minimize any variability other
Effect in a than the condition(s) being studied. Setting an attribute to be a batch factor will
comparison remove the effect of this attribute from the differential expression results. The
analysis level structure of the batch factors must be different than the level structure of the

comparison factors otherwise removal of the batch effect will also remove the
differential expression associated with the comparisons of interest.

1. From the drop-down menu (in the headers of the column you would like to
compare), select Comparison.

IMPORTANT! When selecting Comparison for a column, all attributes in that column must be
populated.

For the column the most potential source of unintentional variability, use its drop-
down menu to click Batch Effect, as shown in Figure 31.

Figure 31 Using Batch Effect in a comparison analysis

appliedb ms

Mew Analysis Open Existing Result Venn Diagram and Gene Lists Preferences

Array Type: HT_HG-U133_Plus_PM Analysis Type:[E)(pression (Gene) v Summarization:[RMA v

Import Files|v| [ Remove Selected File(s) ‘ [ Add New Column ‘ [ Import Attributes ‘ [ Clear Sorting ‘ |Show Graph|v|

Processing Lab Treatment
File Name (11) T-,rpe:[Batch Effect v| T;-fpe:[Comparison v|
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 1.CEL  LabA ; Treatment 1
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 2.CEL  LabB Treatment 1
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 3.CEL  LabA Treatment 1
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 11.CEL  Lab B Treatment 1
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 12.CEL  LabA Treatment 2
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 13.CEL  LabB Treatment 2
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 14.CEL  LabA Treatment 2
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 15CEL  LabC Treatment 1
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 16.CEL  LabC Treatment 1
[[] 2016-02-18_C1Pico_010716_GTU133_Hela 17.CEL  LabC Treatment 2
[[] 2016-02-18_C1Pico_010716_GTU133_Hela_ 18.CEL  LabB Treatment 2
2. Enter a Result Name (the name of the batch folder for this analysis run).
3. Click the Output Folder Browse button to select where you want the Results

Name (batch) folder saved.
4. Click Run Analysis.

A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC Viewer.
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This factor controls the transformation of the CEL files into CHP files. It specifies
which samples should be normalized and summarized as a group. When the
samples represent different conditions that result in signal distributions that are
significantly different, these conditions should be normalized and summarized
separately as it is most likely inappropriate to force them to a common
distribution. For example, if using two different tissue types in an experiment,
these sample types should be normalized separately prior to the comparison.

1. Select Normalization Group from the drop down in the header of the column you
would like to compare.

Note: When selecting any option from the drop down for a column, all attributes
in that column must be populated.

2. Name the Result Name. This will be the name of the batch folder of this analysis.
3. Select the path for the Results Name folder to be saved. (Figure 32)
4. Click Run Analysis.

A status message appears.

5. Click Cancel to cancel the analysis in process, then click Close to return to the
New Analysis Tab. When the analysis completes, it automatically opens for
viewing.

Figure 32 Normalization group comparison analysis example

applied
New Analysis
Array Type: HTA-2_0 Analysis Type: | Expression (Gene + Exon) ~ | Summarization: ‘_Exon Level - SST-Alt Splice Analysis *
Import Files‘7| | Remove Selected File(s) \ \ Add New Column \ \ Import Attributes \ \ Clear Sorting | |Show Graph|v‘
Tissue Treatment Type
File Name (2) T-,.'pE:|NormaIization Group v| T-;'pE:[Comparison v:‘

HTAZ2 Liver BetaSamplePool 1.CEL Liver 1

[[] HTAZ_Liver BetaSamplePool_2.CEL Liver 2

[T] HTAZ_Liver_BetaSamplePool_3.CEL Liver 1

[T HTAZ_Liver_BetaSamplePool_4.CEL Liver 2

I:‘ HTAZ2_Muscle_BetaSamplePool_1.CEL Muscle 1

B HTAZ2_Muscle_BetaSamplePool_2.CEL Muscle 2

B HTA2_Muscle_BetaSamplePool_3.CEL Muscle 1

[[] HTA2_Muscle_BetaSamplePool_4.CEL Muscle 2

Random Factor (Advanced)

Limma has an approximation for the random effects ANOVA model, where all of the
probesets share a common correlation. The addition of a random effects model can
facilitate analysis of multi-level and split-plot experimental designs.

The random factor addresses the case of a repeated measure
See "Multi-level experiments" (page 48) within the following link:

http://www .bioconductor.org/packages/devel/bioc/vignettes/limma/inst/doc/
usersguide.pdf
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Using the Random Factor

The first column is Type (Normal or Cancer), the second column is Pt (Patient 1, 2, 3,
4, 5), and the third column is Treatment (Untreated and Treated). For this example, the
Random Factor is Patient.

-
-

Type Pt
N 1
1

B~ b Y
= Cc 4 cCc 4 cCc 4 C 44 C

Nn N N N N N 2 2 2
w

Real Covariate (Advanced)

A Real Covariate is a continuous value whose effect needs to be removed from the
analysis. Examples of a real covariate include age or tumor size.

The Real Covariate feature allows for a blocking factor that is continuous rather than
groups of samples. The standard examples would be removing the effect of age or
tumor size from the analysis. Without this feature, continuous blocking factor into
groups must manually deciphered. Example: Small, Medium, and Large.

F-tests

TAC 4.0.2 includes F-tests for attributes as a way to analyze whether a given attribute’s
levels are associated with changes in expression. While a standard statistical F-test is
independent of the order of the samples, Limma computes the F-test using the
specified contrasts. Contrasts are created for the purpose of computing the per-
attribute F-tests, but it is not possible to define such contrasts symmetric to
permutations in the sample order. Changes in the sample order can lead to ~1%
differences in F-test p-values that have no practical effect on interpretation of the
results.
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Comparison Wizard

Comparison

questions

IMPORTANT! At least one factor must be imported in order to run a comparison analysis.

If you have already selected Comparison as column header(s) in the New
Analysis window tab, the comparisons are automatically displayed in the
Comparison Setup Wizard.

You can customize the comparisons you would like to run using the Comparison
Wizard. The Comparison Wizard will auto-generate all the possible combinations
based on your selections in the New Analysis Tab. If you are only interested in
certain combinations, you can remove unwanted comparison. If you are unsure
how to set up your analysis, you can use the four provided templates to assist you
in setting up comparisons to answer the question being asked in the experiment.

Use the pre-populated drop-down menus to select your values, then click the Add
button to place it in the Comparisons queue (lower pane). Note: After you click
Run Analysis, the comparisons will run in a serial order.

Q1: Comparison Analysis between Two Factor Values

1. From the New Analysis window tab, click Comparison Setup Wizard button
(bottom right). Note: This button only appears when performing an Analysis
Type: Expression (Gene) or Expression (Gene + Exon)

The Custom Comparison(s) window appears. (Figure 33)

Figure 33 Custom Comparison(s) window - Question 1

Customize Comparison(s)

Questions:

€) What is the differential expression between | Tissue: Liver|'| and |T|'ssue: Muscle|'| ? |
& Within the group ljl‘ what is the differential expression between ljl and Ijl 7 @
9 What is the difference in the differential expression between | |'| and ‘ |V|for | \" and | \" ? @
o Within the group ljl‘ what is the difference in the differential expression between | |V‘ and | |V‘ f0r| \'| and | \'| 7 [ Add |

Comparisons:

Name Description Group 1 Group2 Countl Count2

x Liver vs Muscle What is the differential expression between Liver and Muscle? Liver Muscle 4 4

Run analysis with custom comparison(s)?

[RunAnaIysis] [ Cancel

2. Use Question 1's drop-down menus to set up the comparison.
3. Click Add.

The comparison is added to the window’s lower pane, as shown in Figure 33.
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4. Click Run Analysis.

A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC Viewer.

Q2: Comparison Analysis between Two Factor Values (within the same attribute
column)
Note: A comparison within a single group is only available using the Comparison
Wizard.
1. From the New Analysis window tab, click Comparison Setup Wizard (bottom
right).
The Custom Comparison(s) window appears. (Figure 34)

Figure 34

Custom Comparison(s) window - - Question 2

Customize Comparison(s)

Questions:

€D What is the differential expression between ljl and ljl ?
e Within the group , what is the differential expression between |Treatment Type: l|'| and ‘Treatment Type: 2\" ?| @
©) What is the difference in the differential expression between | |V| and ‘ |'|for | \" and | \" ? Add
o Within the group Ijl what is the difference in the differential expression between | |" and | |" for| \'| and | \'| ? @
Comparisons:

Name Description Group 1 Group)
x Muscle: 1vs 2 Within the group Muscle, what is the differential expression between 1 and 27 Muscle: 1 Muscl

‘

Run analysis with custom comparison(s)?

[Run Analysis] [ Cancel ]

Transcriptome Analysis Console (TAC) 4.0.2 User Guide

2. Use Question 2’s drop-down menus to set up the comparison.
3. Click Add.
The comparison is added to the window’s lower pane, as shown in Figure 34.

4. Click Run Analysis.

A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC Viewer.
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Q3: Interaction Analysis between Two Factors

1. From the New Analysis window tab, click Comparison Setup Wizard (bottom
right).
The Custom Comparison(s) window appears. (Figure 35)

Figure 35 Custom Comparison(s) window - - Question 3

Customize Comparison(s) x

Questions:

o What is the differential expression between ljl and ljl ? dd
o Within the group ljl, what is the differential expression between ljl and ljl ?

Ile What is the difference in the differential expression between |Tissue: Liver|'| and ‘Tissue: Muscle|'| for |Treatment Type: 1|'| and |Treatment Type: 2|'| ? |

2]k

@) Within the group ljl what is the difference in the differential expression between | |V| and | "‘ for ‘ |'| and | |V| ? Add
Comparisons:

Name Description Group 1 Group 2 Count1l Count 2
x Interaction: Liver and Muscle vs 1 and 2 What is the difference in differential expression between Liver and Muscle for 1 and 2?7 1: Liver vs Muscle 2: Liver vs Muscle 4 4

Run analysis with custom comparison(s)?

[ Run Analysis I [ Cancel

2. Use Question 3’s drop-down menus to set up the comparison.

Note: When drop-down selections are not allowed, they are highlighted in red
indicating the selection needs attention.

Figure 35 is an example of finding the expression difference between Treatment 1
and Treatment 2 for the 2 Tissue groups: Muscle and Liver.

3. Click Add.
The comparison is added to the window’s lower pane.
4. Click Run Analysis.

A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC Viewer.
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Q4: Interaction Analysis between Two Factors (within the same attribute column)

1. From the New Analysis window tab, click Comparison Setup Wizard (bottom
right).

The Custom Comparison(s) window appears. (Figure 36)

Figure 36 Custom Comparison(s) window - - Question 4

Customize Comparison(s) x

Questions:
€ What is the differential expression between |j| and |j| ? @] i
@ Within the group ljl‘ what is the differential expression between Ijl and Ijl ? @
©) What is the difference in the differential expression between ‘ "l and | |"for ‘ "l and ‘ "l ? Add
"o Within the group , what is the difference in the differential expression between |Treatment Type: 1| 'l and ‘Trealmem Type: 2 ‘ Vl for |T\'me Point: 1 hour‘ A ‘ and |T\'me Point: 5 hour‘ " 7 | Add I
Comparisons:
Name Description Group 1 Group 2 Co

x Interaction (Muscle): 1 and 2 vs 1 hour and 5 hour Within the group Muscle, what is the difference in differential expression between 1 and 2 for 1 hour and 5 hour? 1vs 2 (Muscle + 1 hour) 1vs 2 (Muscle + 5 hour) 2

« m ’

Run analysis with custom comparisan(s)?

Run Analysis Cancel

2. Use Question 4’s drop-down menus to set up the comparison. Note: When drop-
down selections are not allowed, they are highlighted in red indicating the
selection needs attention.

Figure 36 is an example query setup to show the intersection of Treatment 1 and
Treatment 2 for the time points of 1 hour and 5 hours (within the Muscle Tissue
Group).

3. Click Add.
The comparison is added to the window’s lower pane.
4. Click Run Analysis.

A status message appears. To cancel the analysis in progress, click Cancel, then
click Close to return to the New Analysis window tab.

When the analysis is complete, it automatically opens in the TAC Viewer.
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Setting up a Two Using the information from the New Analysis Tab set up in Figure 29 on page 41,
Way ANOVA click the Comparison Wizard button to automatically generate comparisons
across all conditions, as shown in the Figure 37 example.
Figure 37 Comparisons across all conditions example
Comparisons:
Name Description Groupl Group2 Countl Count2
x Cvs Control What is the differential expression between C and Control? C Control 12 6
x CwsR What is the differential expression between C and R? C R 12 12
x Controlvs R What is the differential expression between Control and R? Control R 6 12
x lvs5 What is the differential expression between 1 and 5? 1 5 18 12
x 1:Cvs Control Within the group 1, what is the differential expression between C and Control? 1: C 1: Control & 5]
x L:CvsR Within the group 1, what is the differential expression between C and R? 1:C 1:R 6 6
x 5:CvsR Within the group 5, what is the differential expression between C and R? 5:C 5:R 6 6
x Interaction: Cand Rvs 1and 5 What is the difference in differential expression between Cand Rforland 57 1:CwvsR  5:CwvsR 12 12
x L:Contralvs R Within the group 1, what is the differential expression between Control and R?  1: Control 1: R 6 5]
Run analysis with custom comparison(s)?
Run Analysis | [ Cancel
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Analysis results and QC review

After the analysis is complete, the results automatically open in the TAC Viewer.

By default, the Sample Table and Graph panes appear in a side by side configuration,
as shown in Figure 38.

Figure 38 Default Viewer display

appliedb

Summary View

r Sample Table

Gene View

Alt-Splice View

Analysis_35.tacx

" pca Labeling Controls = Hybridization Controls Pos vs Neg AUC | Signal Box Plot

[2ppiy view[+| [Filters|+] [ Show/Hide Columns | [Export[ | [ Add Column | [Reanalyze Samples| ¥ |

Create Line Graph

File Name

count: 16

‘WTPlus_Liver_Repl_ClariomD.sst-r...
WTPlus_Liver_Rep2_ClariomD.sst-r...
WTPlus_Liver_Rep3_ClariomD.sst-r...
‘WTPlus_Liver_Rep4_ClariomD.sst-r...
WTPlus_Muscle_Repl_ClariomD.sst...
WTPlus_Muscle_Rep2_ClariomD.sst...
‘WTPlus_Muscle_Rep3_ClariomD.sst...
WTPlus_Muscle_Rep4_ClariomD.sst...
WTPIlus_Spleen_Repl_ClariomD.sst...
WTPlus_Spleen_Rep2_ClariomD.sst...
WTPlus_Spleen_Rep3_ClariomD.sst...
WTPlus_Spleen_Rep4_ClariomD.sst...
‘WTPlus_Testes_Repl_ClariomD.sst...
WTPlus_Testes_Rep2_ClariomD.sst...
WTPlus_Testes_Rep3_ClariomD.sst...
‘WTPlus_Testes_Rep4_ClariomD.sst...

Labeling Hybridization Pos vs Neg

Controls
Threshold

Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Controls AuC
Threshold

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Threshold

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Condition

Liver
Liver
Liver
Liver
Muscle
Muscle
Muscle
Muscle
Spleen
Spleen
Spleen
Spleen
Testes
Testes
Testes
Testes

= Refresh ] Color By: {Condition V] Shape By: [ <None> v “ Default View

P Find in Table ~ || Count: 16 Selected: 0 4 ¥

PCA318.0%

PCA Mapping 80.5% (CHP)

PCA2 22.5%

PCAL 39.9%

Show Filtered Only

Left Mouse Action: | Rotate ¥ | Right Mouse Action: | Lasso ¥ | Zoom:

Size:
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Viewing options
Changing the * Click the Horizontal Split icon for a top and bottom configuration. (Figure 39)

default view e Click the Full Screen icon for individual window panes.

Figure 39 Horizontal Split
and Full Screen icons

To toggle a tab window to full screen:
* (lick on the tab’s white triangle graphic. (Figure 40)

Figure 40 Independent
window toggle icon

¥ Sample Table

To toggle a full screen window BACK to its default tab window:
¢ Double-click anywhere along the top of the window.

To change the size of a window pane:
¢ Click, hold, then drag the edge of the window pane to resize it.
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Viewing a completed analysis

TAC auto-saves and displays up to 20 of your most recent analyses.

1. Click on the Open Existing Result tab.

The Open Existing Result window tab appears and displays your most recent
results. (Figure 41)

Figure 41 Open Existing Result window tab

Open Existing Result

File Name Array Type Date Created Analysis Type Factors Last Opene;!
Analysis_ 11.tacx  HTA-2.0 10/29/2016 12:33:41 PM Expression (Gene) Liver; Muscle 10/29/2016 12:34:12 PM
Analysis_10tacx  HTA-2_0 10/29/2016 11:48:47 AM  Expression (Gene + Exon)  Liver; Muscle 10/29/2016 11:53:26 AM
Analysis 9tacx  HTA-2.0 10/28/2016 2:11:56 AM Expression (Gene) Liver; Muscle; 1; 2 10/28/2016 2:12:25 AM
Analysis_8.tacx  HT_HG-U133_P. 10/23/2016 4:18:19 PM Expression (Gene) Treatment 1; Treatment 2 10/23/2016 4:18:33 PM
Analysis_7tack  HTA-2_.0 10/23/2016 3:56:04 PM Expression (Gene) Liver; Muscle; 1; 2 10/23/2016 3:56:42 PM
Analysis_6tacx  HTA-2.0 10/23/2016 3:47:32 PM Expression (Gene) 1 hour; 5 hour; 1; 2 10/23/2016 3:47:58 PM
Analysis_3tacx  HTA-2.0 10/2/2016 2:07:52 PM Expression (Gene + Exon)  Brain; Liver; Muscle 10/2/2016 221219 PM
Analysis_1tacx  HTA-2.0 9/22/2016 2:43:55 AM Expression (Gene + Exon)  Brain; LU205 10/2/2016 1:36:51 PM
Analysis_ 2.tacx  miRNA-4_0 9/25/2016 12:38:42 PM Expression (Gene) Brain; Lung 9/25/2016 12:38:56 PM

Open Selected File | [ Browse For Existing Analysis Result |

2. Double-click on a recent study or single-click on it, then click _ OpenSelecied file |

Note: Click any of the window’s header columns to sort your recent studies by
Ascending (A-Z) or Sort By Descending (Z-A).

After a few moments, your study opens in the TAC Viewer (in the same state you
last left it).
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Viewing a completed analysis

1. Click

Browse For Existing Analysis Result |.

The Open window appears. (Figure 42)

Figure 42 TAC Browse for Analysis Results window

e"— » Gates, Casey » Documents » TACX » AnalysisResults »

~ | 43 || Search AnalysisResults P

Organize v New folder

| Favorites

M Desktop

<» Recent Places
14 Downloads

. Documents.

-l Libraries
. Documents.
4, Music
&, Pictures
!, Videos

& Computer
~§ 0sDisk (C)

% cgates (\\affymetrix.com\shares\SantaCl¢| L

% cgates (\\affymetrix.com\shares\SantaClz
% softdev (\affymetrix.com\shares\SantaCl
% softdev2 (\\affymetrix.com\shares\Santa(
& shares (\affymetrix.com) (Q:)

File name:

= - [ O’I

Name Date modified Type Size
I Analysis_1 9/22/2016 245 AM  File folder
. Analysis_2 9/25/2016 1238 PM  File folder
. Analysis_3 10/2/2016 2:09 PM File folder
| Analysis_4 10/3/2016 10:10 A...  File folder
. Analysis_5 10/3/2016 10:16 A...  File folder
| Analysis_6 10/23/2016 3:47 PM  File folder

E | Analysis_7 10/23/2016 3:56 PM  File folder

. Analysis_8 10/23/2016 418 PM  File folder
. Analysis_9 10/28/2016 212 A..  File folder
. Analysis_10 10/29/2016 11:52 .. File folder
. Analysis_11 10/29/2016 12:33 .. File folder
I batcheffectfrom 10/2/2016 5:50 PM  File folder
L. Two way 10/23/2016 3:42 PM  File folder

~ | TAC Analysis Result (“tacx) ¥

2. Single-click on the study you want, then click Open.

After a few moments, your study opens in the TAC Viewer (in the same state you

last left it).
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Introduction to QC Metrics

Spike Controls
(Eukaryotic
Hybridization
Controls)

To help researchers establish quality control processes for gene expression analyses,
Thermo Fisher Scientific has developed several controls. Researchers are encouraged
to monitor these controls on a regular basis to assess assay data quality. Many of these
control metrics are generated as a product of the primary analysis by the respective
analysis algorithms. To help with monitoring these values, a collection of tools for
viewing and graphing metrics associated with the array and the analysis are provided
in the TAC software.

These metrics include (but are not limited to):
* Hybridization controls
* Labeling controls
* Internal control genes (Housekeeping controls)
* Global array metrics
* Algorithm parameters

This section describes how to generate graphs and tables allowing the quality of
individual hybridizations included in a single study to be easily assessed and gives
some introductory guidance on their interpretation. For more detailed information
about graph and table interpretation, refer to the white papers, Data Analysis
Fundamentals and Quality Assessment of Exon and Gene Arrays, at
thermofisher.com.

In general, Thermo Fisher highly encourages users to create a running log of the
parameters to monitor quality and potentially flag outlier samples. Evaluation of
particular samples should be based on the examination of all sample and array
performance metrics in light of this history. A good, general rule for the examination
of these types of quality control data is to look for outliers when compared to other
highly related samples. For example, tissue A may have an overall low level of gene
expression so that the percent of probes detected may normally be between 10-15%.
Therefore, a %Present =11 would not be an indication of a problem. However, if tissue
B normally has a %Present between 45-50, and one sample has %Present = 11, that is
an indication of a problem. Examination of which metrics or controls are outliers will
provide insight into the source of the problem and possible solutions.

The 20x Eukaryotic Hybridization Controls are spiked into the hybridization cocktail,
independent of RNA sample preparation, and are therefore used to evaluate sample
hybridization efficiency on gene expression arrays. The default spike controls are listed
as:

AFFX-r2-Ec-BioB
AFFX-r2-Ec-BioC
AFFX-r2-Ec-BioD
AFFX-r2-P1-Cre

BioB is at the level of assay sensitivity (1:100,000 complexity ratio) and should be called
Present at least 70% of the time. BioC, BioD, and cre should always be called Present
with increasing signal values, reflecting their increasing relative concentrations.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 55



Internal Control
Genes
(Housekeeping
Genes)

Labeling Controls

ERCC Controls

Chapter 4 Analysis results and QC review @&
Introduction to QC Metrics S

Internal control genes, or housekeeping genes, are gene transcripts that are
constitutively expressed in most samples. These transcripts serve as internal controls,
are useful for monitoring the quality of the starting sample, and are subject to any
variability in the labeling of the sample and hybridization to the array, for 3'
Expression Arrays. For Human, Mouse, and Rat 3' Expression Array types, b-actin and
GAPDH are used to assess RNA sample and assay quality. Specifically, the signal
values of the 3' probe sets for Actin and GAPDH are most informative and, therefore,
as a general recommendation, these should be compared to the signal values of the
corresponding 5' probe sets. The ratio of the 3' probe set to the 5' probe set should
generally be less than 3. For more details on interpreting the housekeeping genes, see
the white paper, Data Analysis Fundamentals at thermofisher.com. The Housekeeping
controls are:

e GAPDH
e b-Actin

Note: Control probe set names are unique to each array design. Internal Control Genes
reside here: Gene View > Gene Table.

Poly-A RNA controls can be used to monitor the entire target labeling process. Each
eukaryotic GeneChip probe array contains probe sets from several B. subtilis genes
that are absent in eukaryotic samples (lys, phe, thr, and dap). These Poly-A RNA
controls are in vitro synthesized, and the polyadenylated transcripts for the B. subtilis
genes are premixed at staggered concentrations. The Poly-A controls can be spiked
into a complex RNA sample, carried through the sample preparation process, and
evaluated like the internal control genes. The GeneChip® Poly-A RNA Control Kit (P/
N 900433) contains the following four exogenous, premixed control spikes:

¢ Lys: AFFX-r2-Bs-lys (1:100,000)

® Phe: AFFX-r2-Bs-phe (1:50,000)

e Thr: AFFX-r2-Bs-thr (1:25,000)

e Dap: AFFX-r2-Bs-dap (1:6,667)
All of the Poly-A controls should be called Present with increasing signal values in the
order of lys, phe, thr, dap.

Note: Using the Poly-A RNA control and ERCC controls in the same sample is not
recommended. The ERCC controls also contain lys; therefore, if both types of controls
are used, the lys signal value will be increased. It will not be the lowest labeling control
signal value.

The Ambion® ERCC RNA Spike-In Control Mixes (Life Technologies 4456740,
4456739) contain pre-formulated sets of 92 polyadenylated transcripts from the
External RNA Controls Consortium (ERCC) plasmid reference library. There are two
formulations, Spike-In Control Mix 1 and Spike-In Control Mix 2. The transcripts in
Spike-In Mix 1 and Spike-In Mix 2 are present at defined Mix 1:Mix 2 molar
concentration ratios of four subgroups. Each subgroup contains 23 transcripts of
similar size distribution and GC content at concentrations across a 106-fold range.

Use the ERCC RNA Spike-In Mix (Life Technologies PN 4456740, contains Spike-In
Mix 1 only) to assess the dynamic range of an experiment and the lower limit of
detection.

Use ERCC ExFold RNA Spike-In Mixes (Life Technologies PN 4456739, contains Spike-
In Mix 1 and Spike-In Mix 2) to assess the accuracy of differential gene expression
measurements.

See the ERCC RNA Spike-In Control Mixes User Guide (Life Technologies Publication
Number 4455352) for detailed instructions.
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Quality control metrics for CHP files

Sample Table Views  The Sample QC View opens automatically to the Default View. The Sample QC View
contains all the information on various quality control metrics depending upon with
algorithm was used during analysis. For columns definitions, see Appendix A,
"Algorithms" on page 193.

Customizing views

1. Select the Show/Hide Columns drop-down to select the columns you wish to
view in the Sample Table. You can save this view as a Custom View for future use
by clicking on Save Current View, choose a name for the view (ex. My Favorite
View), then click OK.

This view will now be available in the Apply View drop-down, as shown in
Figure 43.

Note: Custom Views will be available in other analysis for the same array type.
Example: a custom view saved when analyzing Clariom D arrays will be available
for future Clariom D analysis.

Figure 43 Sample QC View
window tab - Apply View drop-
down

Apply View |:‘ |Filtersiv‘ 'Show/Hide Ce

Default View

Attributes View
QC Metrics View

My Favorite View

¥ Save Current View
° Manage Saved Views

Removing a custom view

1. Click Manage Saved Views.
The Manage Views window appears. (Figure 44)

Figure 44 Manage Views
window

n y Favorite View

Ok Cancel |

2. Click the X adjacent to the View name, then click OK.
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The Custom View is now removed from the Apply View drop-down menu.

Sample Table filters  Filters can be applied to hide samples that do not meet desired QC thresholds.

1.

From the Filters drop-down menu, click Manage Filters.
The Manage Filters window appears. (Figure 45)
Click Add Column Filter, then choose the metric you want to apply a filter on.

For example, pos vs neg AUC >= 0.80 will show samples with a pos vs neg AUC
value greater than or equal to 0.80 and will filter out samples with a pos vs neg
auc value less than 0.80.

Click Add Column Filter to filter by more metrics.
Click OK to apply the filters.

Figure 45 Manage Filters window

Manage Filters

Add Column Filter | Clear All '

Column Filter

@[posvs neg auc Vl @ = +|l0.80

pr

[ OK ‘ [ Cancel ‘

— To list all samples, including those filtered and not filtered, un-check the
Sample Table’s Show Filtered Only check box (bottom right).

— Toremove filters, click Clear All or click Clear Current Filter(s) from the Filter
drop-down.

— To show only the samples that have been highlighted in the table or graph,
click Filters -> Filter Table By Selection.

— To show only the samples that are NOT highlighted/selected in the table or
graph, click Filters -> Filter Table by Selection (Exclude).
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Exporting the 1. Click on the Export drop-down (Figure 46), then choose to export either:
Sample Table a. Export Current Table - The current columns and rows displayed in the table.

b. Export All Rows and Columns - All columns and all rows in the table
whether they are currently being displayed or not.

Figure 46 Exporting Sample QC table drop-down

applied
Summary View  Gene View

" sample Table

Apply View|*| [Filters[+] Show/Hide Columns|*| -Export-'r' |- Add Column | 'Reanalyze Sarn;ﬂes-v'

Export Current Table all all all

Export All Rows and Columns robeset  probeset  probeset  prob
count: 8 : - : stdev  mad resi.. mad resi... rle

HTAZ2 Liver_BetaSamplePool_lsst.. 70523 6054600 2197 612 5.63 253 049 0.21

File Mame

Adding custom user Additional User Attributes can be added to the Sample Table to be used in QC analysis.
attributes For example: A column can be added for RNA Prep Method and its QC of the data can
then be accessed (based on this attribute), as well as other QC metrics.

1. Click Add Column.
A New Column window appears.
2. Name the column, then click OK.

The new column is added to the far right of the Sample Table, as shown in
Figure 47.

Optional: Click and drag the column to another position in the table.

Figure 47 Added table column example

r Sample Table

|Js'1\ppl3.r View|v| |Filters|v| |Show/Hide Columns|v| |E)(por‘t|v| [ Add Column ] |Reanalyze Samples|v|

05 05 ne ne 05 Vs
p- ercc- >step- ercc- >step- ercc- >step- ercc- >step- p p g g P

tep29 ERCCmixZstep30 ERCCmixZ2step3l ERCCmix2step32 ERCCmixZstep33

RMA Prep
Method

control control  control  control  neg
mean  stdev mean  stdev auc

10.67 1137 1113 1241 1197 1144 255 3.98 125 098|A
10.74 1149 1119 126 12120 1149 249 3.95 112 099]A
1061 11.38 11.09 1246 1192 1142 254 4.03 117 098|B
10.62 1134 11.08 1243 1192 1144 253 4.04 117 098|B
1045 1121 10.86 1237 1182 1173 241 4.02 125 098|A
10.54 1135 10.95 1245 1186 1171 241 4.07 124 098|A
10.33 1113 10.81 12.27 117 1173 2.38 4.06 125 098|B
10.53 11.22 10.8 123 1176 1173 242 3.93 125 098|B

3. Enter the attributes for each sample.

Your entered parameter is now available in the Sample QC drop-down menu.
This user defined attribute is now available for use in the graph views to the right.

Figure 48 shows the PCA plot colored by a custom user attribute. When adding
or editing a user attribute in the table, click the Refresh button to synchronize the
graphs with your new updates.
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Figure 48 Customized user attributes example

" PCA Labeling Controls | Hybridization Controls | Pos vs Neg AUC | Signal Box Plot

| 2 Refresh | Color By: |RINA Prep Method ~ | Shape By: | <None> || Defauit View | =

PCA Mapping 80.5% (CHP) RNA Prep Method
WA
e

PCA2 22.5%

<

PCAL 39.9%

PCA3 18.0%

Left Mouse Action; {Rotate ~ | Right Mouse Action; ILasso > | Zoom:; Size:

Reanalyzing Upon reviewing the QC metrics of the samples in an analysis, if an outlying sample(s)
samples from the has been identified, the analysis can be re-run from this Sample Table.
Sample table — Method 1: Reanalyze the Selected samples only. The analysis is re-run
including ONLY the highlighted samples.
— Method 2: Reanalyze but exclude the selected sample. The analysis is re-run
including samples that are NOT highlighted.
— Method 3: All samples can be reanalyzed using different attributes or
comparison.

1. Select the sample(s) by highlighting the samples to be selected based on the
analysis you plan to use (Method 1 or Method 2). Multiple samples can be
selected using Shift+left click.

2. Click on the Reanalyze Samples drop-down (Figure 49), then select the analysis
type you want to re-run.
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3. Choose if you want to start the analysis from CEL or CHP files.

Figure 49 Reanalyzing Samples

applied!

Summary View  Gene View

" sample Table

Apply View| | |Filters ¥ | |Show/Hide Columns :v | [Export ': | Add Column | Reanalyze samples|v|

Selected Samples

File Name
Excluding Selected Samples
count: & All Samples

HTAZ Liver_BetaSamplePool_1.sst... T0523 6094600 2197
HTA2_Liver_BetaSamplePool_2.sst... 70523 6094600 2197 612 5.61 256 0.48
HTAZ2 Liver_BetaSamplePool_3sst... 70523 6094600 2197 612 5.64 25 0352 0.23 0.3
HTAZ2 Liver_BetaSamplePool_4.55t... 70523 6094600 2197 612 5.64 251 051 022 0.3
HTA2 Muscle_BetaSamplePeol_ls.. 70523 6004600 2197 612 561 25 048 022 0.29
HTA2 Muscle_BetaSamplePool_25... 70523 6094600 2197 612 5.61 248 053 023 0.3
HTA2 Muscle_BetaSamplePool_3.s... 70523 6094600 2197 612 561 245 0.52 0.23 0.3
HTA2 Muscle_BetaSamplePool_4.s... 70523 6094600 2197 612 5.61 249 049 0.22 03

A Select a file type to reanalyze message appears.

— Click CEL to start from CEL files.
— Click CHP to start from CHP files.
The New Analysis window (Figure 50) automatically opens and loads the CEL or

CHP file names. See "Algorithm and summarization selection" on page 36 for
available analysis options.

Figure 50 Reanalyzing Samples

New Analysis = Open Existing Result | Preferences

Array Type: HTA-2_.0 Analysis Type: | Expression (Gene + Exon) ¥ [ Summarization: [B(on Level - SST-Alt Splice Analysis ~ I Version: |version1l =

Import Files|V| [ Remove Selected File(s) J [Add New Column J |Samp|e Artributes‘v‘ [ Clear Sorting I ‘Show Graph‘v‘

RNA Prep Method Tissue Treatment Type Time Point
File Name (6) Type:[None VJ Type:[None VJ Type:[None VJ Type:[None VJ
] HTA2_Liver_BetaSamplePool 1.CEL A Liver 1 1 hour
["] HTA2_Liver_BetaSamplePool 2.CEL A Liver 2 1 hour
[] HTA2_Liver_BetaSamplePool 4CEL B Liver 2 5 hour
] HTA2_Muscle_BetaSamplePool _1.CEL A Muscle 1 1 hour
] HTA2_Muscle_BetaSamplePool 2.CEL A Muscle 2 1 hour
"] HTA2_Muscle_BetaSamplePool_3.CEL B Muscle 1 5 hour

Result Name: | Analysis_12 Qutput Folder: | C\Users\cgates\Documents\TACX\AnalysisResults | |

Comparison Setup Wizard I[ Run Analysis I

4. Click Run Analysis to start the reanalysis.
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Sample QC Graphs

PCA plot TAC enables you to perform Principle Component Analysis (PCA) on probe cell
intensity (CEL) or signal (CHP) data. PCA identifies a new set of variables (PCA1,
PCA2, PCA3) that account for a majority of the variance in the original data set.

¢ The first principle component (PCA1) captures as much variability in the data as
possible.

* PCA2 captures as much of the remaining variability (not accounted for by PCA1)
as possible.

¢ PCA3 captures as much of the remaining variability (not accounted for by PCA2)
as possible.

* Probe cell intensity data are pre-processed for PCA analysis due to memory
restrictions. A non-random sampling method selects 50,000 probe sets for

analysis.

Sample display options
Samples can be labeled in the PCA graph by color (up to 14 different colors) and shape
(up to five shapes) with information in the ARR files. (Figure 51)
— Select attributes for display by color and by shape from the drop-down lists.
— Place the mouse pointer on a sample to display its sample information in the

graph window.
— Click one or more outlier samples in the PCA window to highlight them in the
Sample Table.
Figure 51 PCA Graph
| | | I
‘. == Refresh | Color By: ‘.Cundition - | Shape By:| <None> ~ H Default View | =
PCA Mapping 80.5% (CHP) Condition
M Liver
PCA2 22.5% B Musce
M Spleen
[l Testes
L
‘.
PCAl 39.9%
PCA3 18.0%
Left Mouse Action: | Rotate + | Right Mouse Action: ‘.Lassg - ‘ Zoom: Size:
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PCA Graph display options
— Assign the Left and Right mouse buttons to either Rotate, Lasso, or Pan the
PCA plot. (Figure 52)

— Adjust the zoom and sample shape size to help identify the outliers (among the
samples) more clearly.

Figure 52 Mouse button assignment setup

Rotate
Lasso Lasio |
———— Pan Pan I
Left Mouse Action: Rnlate v Fbght Mouse Action: m Zoom: Size:

See Figure 53 on page 64 for mouse controls.
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Figure 53 Mouse Controls
To... Do This
Rotate the graph and change the view perspective. Assign a Rotate button, then click and
o e R e [ IR IR S | 1 B drag the graph to rotate it on its axis.
& —_—
L ]
- L]
-.. . — LT
. "~ -
|
Move the graph without changing the view perspective. Assign a Pan button, then dick and
RNl ey v P Wl MG ! R —— drag the graph to move it.
[ ]
. e
... ) —
s [ )
L
[LEiiE. ] 5 ‘
» L]
. ™
|
Increase or decrease the graph size. Move the Zoom slider up or down.
TRCH, Prmim ol inkarig ot JFCA Wiappasy 5 L) 1 TRCH, Pl inkomnity Do A Mapprsy 0 75
&
[ ]
% * % ®
[ R — P )
L
[LEiiE. ] -
|
Increase or decrease the sample bubble size. Move the Bubble Size slider up or down.
TRCH, P il inkarig ol JPCA Wippan 5 W) TRCH, P ol ikt o [P Mapprsy 0 75
(] I
»
v . % 2
~ AN . P
Return to the default PCA graph display. Click Default.
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Selecting data points in the PCA Plot

1. Assign Lasso as either a left or right mouse action.
2. Click and drag a lasso around the data points you want to isolate.
Your selected samples are now highlighted in the Sample Table.

Click Clear Selection (upper right menu) to deselect the samples.

1. Click the Options == button (upper right).

The Options menu appears.

Save as PNG

Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.

— Low Quality (96dpi)

— Normal Quality (150dpi)
- High Quality (300dpi)

— Ultra Quality (600dpi)

Print
Prints the currently displayed graph.

PCA Options

1. Click PCA Options. (Figure 54)
The PCA Options window appears. (Figure 54)

Figure 54 PCA options window

PCA Options

PCA Mode: |Distributed -]

Max Num of Data Points (CHP): 5000

Default .

2. From the PCA Mode drop-down menu select either:
* Distributed - TAC 4.0.2 auto-selects N evenly distributed probes/probesets from
CHP file when computing PCA.

— Max Num of Data Points (CHP) Use the provided text field to enter the
maximum number of data points when using CHP files.

® Variance - TAC 4.0.2 auto-selects N probes/probesets that contain the highest
variance from CHP file when computing PCA.

— Increase Sensitivity - Click this check box if you want to:
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* Weight probes/probsets by variance.
e Multiply probes/probesets signals by their variance to increase sensitivity.

* Reduce background noise when smaller number of probes/probesets are
present.

— Max Num of Data Points (CHP) Use the provided text field to enter the
maximum number of data points when using CHP files.

Export Coordinates
Exports coordinates as a TXT file.

Show Legend
Click the Show Legend check box to show the Graph’s Legend. Uncheck to hide it.

Clear Selection
Click Clear Selection to clear a lassoed or highlighted selection/area.
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Poly-A RNA controls can be used to monitor the entire target labeling process. Each
eukaryotic GeneChip probe array contains probe sets from several B. subtilis genes
that are absent in eukaryotic samples (lys, phe, thr, and dap). These Poly-A RNA
controls are in vitro synthesized, and the polyadenylated transcripts for the B. subtilis
genes are premixed at staggered concentrations. The Poly-A controls can be spiked
into a complex RNA sample, carried through the sample preparation process, and
evaluated like the internal control genes. The GeneChip® Poly-A RNA Control Kit (P/
N 900433) contains the following four exogenous, premixed control spikes: Lys:
AFFX-r2-Bs-lys (1:100,000) Phe: AFFX-r2-Bs-phe (1:50,000) Thr: AFFX-r2-Bs-thr
(1:25,000) Dap: AFFX-r2-Bs-dap (1:6,667) All of the Poly-A controls should be called
Present with increasing signal values in the order of lys, phe, thr, dap.

Note: Using the Poly-A RNA control and ERCC controls in the same sample is not
recommended. The ERCC controls also contain lys; therefore, if both types of controls
are used, the lys signal value will be increased. It will not be the lowest labeling control
signal value.

Labeling controls can be viewed in a line graph. Monitor consistency across samples.
Outlier samples can be clicked on (which in turn) highlights them in the Sample Table,
as shown in Figure 55.

Samples can be colored by the File Name (Figure 55) or any sample attribute imported
for the sample. See "Using the PCA graph window" on page 28.

Figure 55 Labeling Controls

applied

Summary View Gene View  Alt-Splice View

I Sample Table

Analysis_35.tacx

PCA " Labeling Controls  Hybridization Controls Pos vs Neg AUC ~ Signal Box Plot

[Apply View| =] [Filters | +| [ Show/Hide Columns | [Export|¥] [ Add Column | [Reanalyze Samples| |

‘. = Refresh ICmImr By:[FiIe Name 'JD Transpose

[ Crea raph J

Labeling Controls

10
T Labeling  Hyi ation  Pos vs Neg S G = WTPlus_Liver_Repl_ClariomD.sst-rma-combi...
Controls ols AuC Con [ dp a3 3 = \WTPlus_Liver_Rep2_ClariomD.sst-rma-compi...
count: 16 Threshold ~ Threshold  Threshold - % | | WTPlus_Liver_Rep3_ClariomD.sst-rma-combi...
WTPlus_Liver_Repl_ClariomD.sst-r... Pass Pass Pass Liver A o = WTPlus_Liver_Rep4_ClariomD.sst-rma-combi...
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To revert the current X and Y axis view, click the Transpose check box.
For more graph options, see "Labeling Controls Graph Options" on page 68.
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1. Click the Options == button (upper right).

The Options menu appears.

Save as PNG

Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.

Low Quality (96dpi)

Normal Quality (150dpi)

High Quality (300dpi)

Ultra Quality (600dpi)

Print
Prints the currently displayed graph.

Scale Settings
1. Click Scale Settings.

2. Select the Auto Scale check box to set each axis automatically (based on the data
selected).

3. Deselect the Auto Scale check box to enable the Y Min and Y Max value boxes,
then enter the appropriate Min and Max values.

4. Click the Show Y Grid check box to display Y grid lines in the graph.
5. Optional: Click Default to return to the factory default settings.

Clear Selections
1. Click Clear Selection.

All previously selected items are now cleared form the graphs.

Transpose Graph

1. To transpose the Graph, click on the Transpose Graph check mark.

Spike Controls

(Eukaryotic Hybridization Controls) The 20x Eukaryotic Hybridization Controls are
spiked into the hybridization cocktail, independent of RNA sample preparation, and
are therefore used to evaluate sample hybridization efficiency on gene expression
arrays.

The default spike controls are listed as:
— AFFX-r2-Ec-BioB
— AFFX-12-Ec-BioC
— AFFX-r2-Ec-BioD
- AFFX-r2-P1-Cre
Note: BioB, BioC, BioD, and Cre should always have increasing signal values,

reflecting their increasing relative concentrations.

Hybridization Controls can be viewed in a line graph to monitor consistency across
samples as well as a relative increase in signal from BioB to Cre . Sample(s) can be
clicked on (which in turn) highlights them in the Sample Table.
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Samples can be colored by the File Name or any sample attribute imported for the
sample. See page 28.

1. Click the Options = button (upper right).

The Options menu appears.

Save as PNG

Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.

Low Quality (96dpi)

Normal Quality (150dpi)

High Quality (300dpi)

Ultra Quality (600dpi)

Print
Prints the currently displayed graph.

Scale Settings
1. Click Scale Settings.

2. Select the Auto Scale check box to set each axis automatically (based on the data
selected).

3. Deselect the Auto Scale check box to enable the Y Min and Y Max value boxes,
then enter the appropriate Min and Max values.

4. Click the Show Y Grid check box to display Y grid lines in the graph.
5. Optional: Click Default to return to the factory default settings.

Clear Selections
1. Click Clear Selection.

All previously selected items are now cleared form the graphs.

Transpose Graph

1. To transpose the Graph, click on the Transpose Graph check mark.
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The area under the curve (AUC) for a receiver operator curve (ROC) comparing the
intron controls to the exon controls by applying a threshold to the probe set summary

The ROC curve is generated by evaluating how well the probe set summary separates
the positive controls from the negative controls (e.g., exon from intron). The
assumption (which is only valid in part) is that the negative controls are a measure of
false positives and the positive controls are a measure of true positives.

An AUC of 1 reflects perfect separation whereas as an AUC value of 0.5 would reflect
no separation. If no separation is detected, the "pos vs neg auc" value is 0.5 and the "pos
control" and the "neg control" column values is 0. Note that the AUC of the ROC curve
is equivalent to a rank sum statistic used to test for differences in the center of two
distributions.

The Pos vs Neg AUC controls (Figure 56) can be viewed as a bar graph to monitor
consistency across samples. Sample(s) can be clicked on (which in turn) highlights
them in the Sample Table.

Figure 56 Pos vs. Neg AUC window tab

PCA  Labeling Controls Hyb Controls " Posvs Neg AUC
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Pos vs Neg AUC 1. Click the Options == button (upper right).
Graph options The Options menu appears.
Save as PNG
Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.
— Low Quality (96dpi)
— Normal Quality (150dpi)
— High Quality (300dpi)
— Ultra Quality (600dpi)
Print

Prints the currently displayed graph.

Scale Settings
1. Click Scale Settings.

2. Select the Auto Scale check box to set each axis automatically (based on the data
selected).

3. Deselect the Auto Scale check box to enable the Y Min and Y Max value boxes,
then enter the appropriate Min and Max values.

4. Click the Show Y Grid check box to display Y grid lines in the graph.
5. Optional: Click Default to return to the factory default settings.

Clear Selections
1. Click Clear Selection.

All previously selected items are now cleared form the graphs.

Transpose Graph

1. To transpose the Graph, click on the Transpose Graph check mark.
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PCA Labeling Controls Hybridization Controls | Pos vs Neg AUC r Signal Box Plot

individual arrays that are dramatically different from the others and most importantly
Figure 57 Signal Box Plot window tab

from other replicates in the same group.

The Signal Box Plot (Figure 57) graph shows a standard box plot of data from either
CHP or CEL files. A general rule to use when examining box plots is to look for

-

Q Label By: |File Name
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= Refresh

VcirH

[V ceLl

Signal Box Plot

WTPlus_Testes_Rep4_ClariomD.sst-rma-combined-dabg.chp
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Signal Box plot

72

(Figure 57)

(Figure 57)
— View the signal box plot for CHP files by checking the CHP check box.

— View the signal box plot for CEL files by checking the CEL check box.
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— Mouse over the box plot to view additional QC information (tooltip) about a
specific CEL or CHP file. (Figure 58) Optional: The tooltip feature can be
turned off in the graph’s Settings menu (upper right).

Figure 58 Signal Box Plot tooltip

nn N R R

ID: WTPlus_Muscle_Repl_ClariomD.sst-rma-gene-
full.chp

Data: CEL

Max: 13.52

99th: 10.74

90th (upper whisker): 7.57

75th: 6.34

50th: 546

25th: 5

10th (lower whisker): 4.81

1st: 4.64

Min: 4.39 |
= = = = = g
3 3 3 3 3

1. Click the Options == button (upper right).

The Options menu appears.

Save as PNG

Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.

Low Quality (96dpi)

Normal Quality (150dpi)

High Quality (300dpi)

Ultra Quality (600dpi)

Print
— Prints the currently displayed graph.

Scale Settings
1. Click Scale Settings.

The Scale Settings window appears.

2. Select the Auto Scale check box to set each axis automatically (based on the data
selected).

3. Deselect the Auto Scale check box to enable the Y Min and Y Max value boxes,
then enter the appropriate Min and Max values.

4. Click the Show Y Grid check box to display Y grid lines in the graph.
5. Optional: Click Default to return to the factory default settings.

Clear Selections

1. To deselect the samples, click on Clear Selection.

All previously selected items are now cleared from the graphs.

Show ToolTip
The ToolTip feature enables you to mouse over a point of interest and view its details.

Click Show ToolTip check box to turn ToolTips on. Uncheck to turn ToolTips off.
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Creating a custom Display metrics or controls in a Custom Line Graph. The ERCC Controls can be viewed
line graph in the Custom Line Graph View.
ERCC Controls

The Ambion® ERCC RNA Spike-In Control Mixes (Life Technologies 4456740,
4456739) contain preformulated sets of 92 polyadenylated transcripts from the
External RNA Controls Consortium (ERCC) plasmid reference library. There are two
formulations, Spike-In Control Mix 1 and Spike-In Control Mix 2. The transcripts in
Spike-In Mix 1 and Spike-In Mix 2 are present at defined Mix 1:Mix 2 molar
concentration ratios of four subgroups. Each subgroup contains 23 transcripts of
similar size distribution and GC content at concentrations across a 106-fold range. Use
the ERCC RNA Spike-In Mix (Life Technologies PN 4456740, contains Spike-In Mix 1
only) to assess the dynamic range of an experiment and the lower limit of detection.
Use ERCC ExFold RNA Spike-In Mixes (Life Technologies PN 4456739, contains Spike-
In Mix 1 and Spike-In Mix 2) to assess the accuracy of differential gene expression
measurements. See the ERCC RNA Spike-In Control Mixes User Guide (Life
Technologies Publication Number 4455352) for detailed instructions.

ERCC controls are displayed as line graphs. (Figure 59) Samples can be colored by
various attributes using the Color By drop down. Note: If a user attribute is added or
edited in the Table View, click the Refresh button to update the Color By field in the
Line Graph window tab.

Figure 59 ERCC Mix 1 Controls displayed as line graphs
, "Hyb Controls | Pos vs Neg AUC || Signal Box Plot | 7 ERCC Mixl | ERCC Mix2
| == Refresh | Color By: =
E File Name | ERCC Mix1
145 Labeling Contrals Threshald
Hyb Controls Threshold - Liver
Pos vs Neg AUC Threshold . huscle
1385 Treatment Type — i
| Time Paint 4
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To Create a Custom Line Graph:

1. Click on the Create Line Graph button. (Figure 60)
The Create Custom Line Graph window appears.
2. Enter a Name (optional) for the custom Line Graph.

3. Check the appropriate box(es) of the controls you want to display in your custom
line graph.
4. Click OK.

Your line graph and future custom line graphs are added as their own window
tab, as shown in Figure 61 on page 76.

Figure 60 Create Custom Line Graph window

appliedb Analysis_35.tacy

Summary View Gene View  Alt-Splice View

" sam ple Table

Apply View|v| |Filters|v| [ Show/Hide Columns ] |Exp0r‘t|v‘ {Add Column I |Reanalyze Samples|v|| Create Line Graph

Labeling Hybridization Pos vs Neg

File Name Controls Controls AUC

RNA Prep

Condition i

count: 16 Create Custom Line Graph
WTPRlus_Liver_Repl_Clariomy

WTPIus_Liver Rep2_Clariomf| Graph Name: Line Graph 1 Unselect All
WTPlus_Liver_Rep3_Clariomy 0 ERCCmixlstepll N
WTPlus_Liver_Rep4_Clariomy i
mix1lstep (
ERCCmix1step12 @)

WTPlus_Muscle_Repl_Clarig
WTPIlus_Muscle_Rep2_Clarig [} ERCCmix1step13
WTPlus_Muscle_Rep3_Clarig| [_] ERCCmix1stepl4
WTPRlus_Muscle_Rep4_Clarig ERCCmix1stepls 3)

WTPlus_Spleen Repl Clarig [ ERCCmixdstep16
WTPlus_Spleen_Rep2_Clarig

WTPlus_Spleen_Rep3_Clarig
WTPlus_Spleen_Rep4 _Clarig
WTPlus_Testes_Repl_Clariol
WTPlus_Testes Rep2 Clariol
WTPRlus_Testes_Rep3_Clario|
WTPlus_Testes Rep4 Clariol

[] ERCCmix1stepl?
[] ERCCmix1stepl8
[] ERCCmix1stepld
ERCCmix1step20
[] ERCCmix2stepl4
[] ERCCmix2stepls
[] ERCCmix2stepl6
[] ERCCmix2stepl?
[] ERCCmix2step18
[] ERCCmix2step1d
ERCCmix2step20

Elenece - n W as

Count: 16 Selected: 0 4 ¥

Show Filtered Only

5. Optional: Click the Transpose check box to switch the X and Y axis

Note: Samples highlighted in the Graph View are also highlighted in the Table view,
as shown in Figure 61.
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appliedbio:

r Sample Table

Summary View

Figure 61 Example: Samples highlighted on table and graph

Analysis_35.tacx

Gene View  Alt-Splice View

Apply View | v] [Filters| ¥ [ Show/Hide Columns | [Export| | [ Add Calumn | [Reanalyze Samples|¥| | Create Line Graph |
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count: 16
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WTPIlus_Liver_Rep3_ClariomD.sst...
WTPIlus_Liver_Rep4_ClariomD.sst...
WTPlus_Muscle_Repl_ClariomD....
WTPlus_Muscle_Rep2_ClariomD....
WTPlus_Muscle_Rep3_ClariomD....
WTPlus_Muscle_Rep4_ClariomD....
WTPIlus_Spleen_Repl_ClariomD....
WTPlus_Spleen_Rep2_ClariomD....
WTPlus_Spleen_Rep3_ClariomD....
WTPlus_Spleen_Rep4_ClariomD....
WTPIlus_Testes_Repl_ClariomD.s...
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Line Graph options 1.

The Options menu appears.

Save as PNG

Click the Options = button (upper right).

Saves the currently displayed graph as a PNG. Select the resolution you want for your

exported PNG.

Low Quality (96dpi)
Normal Quality (150dpi)
High Quality (300dpi)
Ultra Quality (600dpi)

Print

— Prints the currently displayed graph.

Scale Settings

1. To change the Y axis scale and grid line appearance, click Scale Settings.

The Scale Settings window appears.

2. Select the Auto Scale check box to set each axis automatically (based on the data

selected).

3. Deselect the Auto Scale check box to enable the Y Min and Y Max value boxes,
then enter the appropriate Min and Max values.
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4. Click the Show Y Grid check box to display Y grid lines in the graph.
5. Optional: Click Default to return to the factory default settings.

Clear Selections

1. To deselect the samples, click on Clear Selection.

All previously selected items are now cleared from the graphs.

Transpose Graph

1. To transpose the Graph, click on the Transpose Graph check mark.

Show ToolTip

The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn ToolTips on. Uncheck to turn ToolTips off.

An unlabeled cluster plot provides a qualitative perspective of the relationships
among a group of samples. Clustering applies specific labels to these samples. The
distance matrix represents the quantitative basis for the clustering algorithm. As the
name implies, the distance matrix provides the distance between the samples. Each
row and column is labeled by a sample, and each element indicates the distance
between the samples associated with the row and column. In TAC 4.0.2, the distance
between two samples is computed using the Euclidean metric, that is, the distance is
the square root of the sum of squares of the differences between equivalent signals on
the samples.

The Distance Matrix graph illustrates how closely related are the samples when
examined pairwise. Samples that are more closely related have a lower distance value
(in our example blue is set to the lower end of the scale).

When comparing a sample on the right to itself on the bottom, the color block is
represented as dark blue. This indicates there is no distance between the samples
(because they are the same sample).

Samples that have different expression profiles are colored in red, as shown in the
Figure 62 example. When comparing the HTA2_Liver samples to the HTA2_Muscle
samples, the color block is represented as bright red. This denotes the samples are quite
different.
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Figure 62 Distance Matrix graph example

Cluster Plot |” Distance Matrix Labeling Controls Hyb Controls | Pos vs Neg AUC  Signal Box Plot ERCC Mix1 ERCC Mix2

Q) @ taet e ame ) coo o ctes <)

N ="

HTAZ Liver Be...

HTAZ_Liver_Be... ﬂ

HTAZ_Liver Be...

HTAZ_Liver Be...

HTA2_Muscle_...

i
HTAZ2_Muscle_...

HTA2 Muscle_...

HTA2 Muscle_...

HTAZ2 Spleen_...

HTAZ2 Spleen_...

HTA2_MAQCA...

HTA2 MAQCA...

HTAZ_ Testes_P...
HTAZ2 Testes_P...
HTA2_MAQCE...

HTA2_MAQCB... |

P..
P

goEg E g o9 o & & o oo oo 5 5 oo
o o U W oy ¢ w o w £ £ o« < 0 T @ m
T T T T B s B s v L R T A (SR LS S )
- T I B B A s S o A - - R e S e 4
2 2 2 222 32 2 882 2 3 & 2 Z
3 3 35 3 5 5 5 F 909 5 5 2 2 = =
SIS IS B B I I I I
fEffgsissegggged s
T r * + +* =+ T E Tz E 5

243

Cluster_2
| [st
| =

215

C3

Transcriptome Analysis Console (TAC) 4.0.2 User Guide

78



</

Chapter 4 Analysis results and QC review 5
Sample QC Graphs -,!—,:

255

s
[\

(3
o~

Using the Distance
Matrix Graph’s tool
bar

Figure 63 Distance Matrix Graph Tool Bar

Cluster Plot " Distance Matrix Labeling Controls Hyb Controls Posvs Neg AUC Signal Box Plot ERCC Mix1 ERCC Mix2

:: [ Q Label By: | File Mame v| Color By: | Cluster_2 v

Note: After adding or editing a user attribute within the table, click on the Refresh
button to synchronize the graphs with your new updates.

® Click the Zoom slider bar (Figure 63), then hold down the left mouse button and
move the bar right to magnify point(s) of interest.

e Click w to return to the default display.

¢ Click the Color By drop-down to select a different Color by display. In the
example above, the graph is Colored By an assigned Factor Value named Cluster
2. The key on the right of the Distance Matrix shows the factor value of "Cluster_2"
assigned prior to analysis. The top of the matrix is a color block showing which
samples were user defined as C1 (red), C2 (blue), and C3 (purple). For assigned
user attributes or factor values, "Assigning custom sample attributes" on page 24.

Selecting samples If you are interested in viewing which samples are in a particular branch of the graph,

in a cluster right click on a yellow node on the left side of the graph. (These steps can also be
performed on the yellow nodes at the top of the graph to select items based on the
Label By drop-down). The samples are also highlighted in the Table.

1. Inthe Filters drop-down menu select Filter Table by Selection to view only those
selected samples in the table.

2. Click on Select Cluster to highlight the gene (listed on the right) in that cluster.
(Figure 64)

Figure 64 Select Cluster option
Select Cluster 4—

Swap Cluster

|

3. Mouse over a desired region in the Distance Matrix.

Mousing over a block provides details on the comparison, as shown in Figure 65.
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Figure 65 Mouse over details

Distance: 422.96

Sample 1: WTPlus_Spleen_Repl_ClariomD.sst-rma-gene-
full.chp

Sample 2: WTPlus_Testes_Rep2_ClariomD.sst-rma-gene-
full.chp

Condition: Spleen

— Signal - The distance between the samples.
— Sample and ID - The names of the files in the comparison.
— Cluster - The cluster number that has been determined by the EGA algorithm.

Distance Matrix 1. Click the Options == button (upper right).
graph options The Options menu appears.
Save as PNG

1. Click Save as PNG.
2. Choose a resolution.

3. Name, then select a location to save the PNG file.

Print

1. Click Print, then print the currently displayed graph using your configured
printer as you normally would.

Color Settings

1. Click Color Settings. Alternatively, click on the Color Scale Key Legend (right
side of graph).
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The Color Scale Configuration window appears: (Figure 66)

Figure 66 Color Scale Configuration window

Color Scale Configuration *

243 Auto Scale [] Log2 Transformation
Max:
243 |-
1915 Middle _
' 1215 -
Min:
0 -~
0

Default |

Lok J|

11§

2. Optional: Select Log 2 Transformation to color the fold change data points based
on log transformation.

Note: Leaving both check boxes unselected (Log 2 Transformation and Auto
Scale) automatically colors the fold change based on linear data.

3. Use the color drop-down menus to assign new colors for your data points.

4. Click OK to save your changes or click Default to return to the factory settings.

Show Legend
1. Click Show Legend check box to display the Legend. Uncheck to turn it off.

Show ToolTip

The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn ToolTips on. Uncheck to turn ToolTips off.

Show Cluster Points
1. Click Show Cluster Points to make the yellow nodes visible in the branches of the
graph. To turn off the nodes (cluster points), uncheck Show Cluster Points.
Clear Selections
1. Click Clear Selection.

All previously selected items are now cleared form the graphs.
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Figure 67 Summary Table example

Analysis 35
Data Created: 4/3/2017 5:51:39 PM

Array Type: Clariom_D_Human
Analysis Type: Expression (Gene + Exon)

Analysis Version: version 2

Summarization Method: Gene + Exon - SST-RMA

Pos vs Neg AUC Threshold: 0.7

Genome Version: hg38 (Homo sapiens)

Annotation: Clariom_D_Human.na37.TESTING_ONLY.transcript.csv
Map File: Clariom_D_Human.rl.map

Condition (Comparison): Liver; Muscle; Spleen; Testes

Summary of parameters used in the current analysis

Expression Analysis Settings:
+ Gene-Level Fold Change < -2 or » 2

+ Gene-Level P-Value < 0.05
+ Splicing Index < -2 or » 2

+ Exon-Level P-Value < 0.05
+ Anova Method: ebayes

+ A Probeset (Gene/Exaon) is considered expressed if = 50% samples have DABG values below DABG Threshol
+« DABG < 0.05

+ Event Algorithm Method: Both
+ Event Pointer P-Value < 0.1
» Event Score = 0.2

Comparison Group 1 Group 2 Count 1 Count 2 Up Down

Liver vs Muscle Liver Muscle 4 4 5840 6165

Liver vs Spleen Liver Spleen 4 4 6412 11157| Comparison Table showing Sample

Liver vs Testes Liver Testes 4 4 12245 11950 and Gene Count across comparisons.

Muscle vs Spleen | Muscle Spleen 4 4 6919 11517

Muscle vs Testes Muscle Testes 4 4 12391 11704

Spleen vs Testes Spleen Testes 4 4 11594 9661

24195]
Liver vs Testes 12245
11
18436 The Differentially Expressed Genes graph provides
Muscle vs Spleen [ .
11517] the gene count for each comparison.
24095|
Muscle vs Testes 12391
u%l e Total (Gray)
21255| e Up-Regulated (Salmon)
Spleen vs Testes 115!
e Down-Regulated (Green)
5323 D646 — :‘:'15-_/

Sources of Variation

Condition —| The Sources of Variation‘| graph indicates the

Cluster_1 0.99] fraction of total variance (from 0-1) that can be ex-
Operator [ 022] | plained by the attribute.

[ Comparison [ None
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1The source of variation is a simple way to determine the fraction of the total variation of the samples
can be explained by a given attribute. First, the variance of each probeset is computed, and the 1000
probesets having the highest variance are retained. Second, the total sum of squares () is
accumulated for each attribute. Third, the residual sum of squares (, where the sum over j represents
the sum over samples within the attribute level) is accumulated. Fourth, the fraction of variation
explained for the probeset is. Finally, the fraction of variance explained for the attribute is the mean
of the fraction explained over all of the probesets. This calculation is independent for each attribute,
so the sum of the fractions associated with each of the attributes will not likely sum to 1. If the fraction
of variance explained is large for a particular batch variable, it might improve the differential
expression results to add this batch variable to the differential expression analysis.

Gene lists and Venn diagrams

A Default gene list is generated based on the comparison(s) run in the analysis.

Figure 68 displays the default genes lists generated when comparing four tissue types.
The count column indicates the number of genes differentially expressed in the
comparison.

Figure 68 Default Gene List

Sample QC View Summary View  GeneView  Alt-Splice View

ary [~ ‘Gene Lists and Venn Diagram

Imgeort Gene List | [ Create New || Remave | [ Rename | | Expon
Gene List Mame Count
Liver ws Muscle (Dafault) 10477
Liver ws Spleen (Default) 14878
Liver ws Testes (Default) 21434
Muscle vs Spleen (Default) 14858
uscle vs Testes (Default) 14850
Spfeen vs Testes (Dafaull) 21239

Gene list tool bar

Figure 69 Gene Lists Tool bar

Import Gene List | | Create New | |~ Remove | Rename | |~ Export

¢ Import Gene List - Enables you to import a previously generated gene list. Gene
Lists should be saved as *.gene_list.txt files and contain a probeset_id and a
gene_symbol column, as shown in Figure 70.
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Figure 70 Probeset ID and Gene Symbol
columns

probeset_id gene_symbol
TC19000571.hg.1 CYP2B6
TC11002891.hg.1 APOC3
TC01006295.hg.1 CFHR2
TC02001628.hg.1 APOB
TC09001421.hg.1 ALDOB

* Create New - Enables you to create a new Gene List by directly typing or copying/
pasting either the Gene Symbol or the Probeset IDs into the Create New Gene List
window (Figure 71).

Figure 71 Create New Gene List s window

Create New Gene List

Type or paste the list. (Comma, Semi-Colon, and Line-Break
are considered as separators)

@ Gene Symbols ) Probeset IDs

SERPINC1
F9

FGB
APOB

l [ Cancel l

1. Click either the Gene Symbols or Probeset IDs radio button, then enter your new
Gene List name(s) directly under the last entry, as shown in Figure 71.

2. Click OK.
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Your new entry or entries are now added to the Gene List Table, as NewGeneList
or NewGenelList_*.

¢ Rename - Enables you to rename any current Gene List.
a. Highlight/Check the box for the Gene list to rename.
b. Click Rename, the enter the new name in the window.

c. Click OK. A message appears indicating the Gene List has been renamed.
Acknowledge the message, then click OK.

* Remove - Enables you to remove a Gene List.
a. Highlight/Check the box for the Gene list you want to remove.
b. Click Remove to remove the Gene List.
¢ Export - Enables you to export a Gene List as a TXT file.
a. Highlight/Check the box for the Gene List to be exported
b. Click Export.

. Save the Gene List to the same Library folder you assigned earlier (in the
Preferences Tab), then click OK.

The Gene List is now available (as an option) when running an EGA analysis.

For methods on creating Gene Lists in the Gene View or Alt-Splice View, see "Adding/
removing selected row(s) in a Gene list" on page 168.
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Highlighting or selecting the check box of a single Gene List in the Gene List table
displays the contents within the Gene List in the right hand panel, as shown Figure 72.

Figure 72 Main Gene Lists and Venn Diagram view

Sample QC View Gene View  Alt-Splice View

RN UAdl ~ Gene Lists and Venn Diagram
[1mport Gene List |  Create New | [ Remove | [ Rename | [ Export [show/Hide Columns| ] [Export] ¥] [ Add Column | [ Add Selected Row(s) to Gene List | [ Remove Selected Row(s) from Gene List |
Gene List Name Count :
o S‘;:]Tfol Description Chromosome ~ Strand Group  Start Stop P“hll'gfe"e
[7] Liver vs Muscle (Default) 10477 | | (SRR
[7] Liver vs Spleen (Default 14878 ||TC02004976h... IGKVID-33  immunaglobulin kappa v... chr2 . Coding . OTTHUMT..
] Liver vs Testes (Default) 21434 | |TC020049771... 16KV2D-30 | immunoglobulin kappa v... chr2 * Coding .| OTTHUMT...
TC02004978 .. |1GKV2D-28 | immunoglobulin kappa v... | chr2 . Coding .| OTTHUMT...
[] Muscle vs Spleen (Default) 14858 | | | 7con0000701... o N Coding
[] Muscle vs Testes (Defauit) 10850 | | |TC020049801... | 16KV3D-20  immunoglobulin kappa v... chr2 . Coding .| OTTHUMT...
1| Splecn ve Testes (Default 51930 || TC02004%82h... IGKVID-16 immunaglobulin kappa v... chr2 * Coding .| OTTHUMT...
TC02004983h... |IGKV3D-15 | immunoglobulin kappa v... chr2 . Coding .| OTTHUMT...
[7] TopDownRegulatedGenes 10( || Tc02004988+... ehr2 + Coding .
ABC Gene List 4854| ||TC02004994h.. [ILIRLL  interleukin 1 receptor-fik...  chr2 . Coding .|NM_00385...
TC02004995h... IL18R1 | interleukin 18 receptor1  chr2 * Coding .|NM_00385...
TC02005004h... HSPEL  heat shock 10kDa protei... | chr2 . Coding .| NM_00215...
TC02005010h... |SP140L | SP140 nuclear body prot... |chr2 + Coding .|NM_13840...
TC02005029h... PCBP1-ASL  PCBPL antisense RNA1  chr . Coding . NR_03387...
¢ | TC02005043h.. TMEM163 | transmembrane protein... chr2 - Coding .|NM_03092...
|| TC02005055h.. ATG9A | autophagy related 94 chr2 - Coding .| NM_00107...
TC02005066.h... chr2 - NonCoding
TC02005067.... chr2 . NonCoding .
TC03000015h... BHLHE4D  basic helix-loop-helix fa... |chr3 * Coding . NM_00367...
TC03000017h... EDEM1 | ER degradation enhancer... chr3 . Coding .| NM_01467...
TC03000026h... LMCD1 | LM and cysteine-rich do... |chr3 + Coding . |NM_01458...
TC03000037h... THUMPD3 | THUMP domain containi... |chr3 . Coding .|NM_00111...
TC03000045h... JAGN1 jagunal homolag 1 chr3 * Coding .|NM_03249...
TC0300005Lh... FANCD2  Fanconi anemia comple... |chr3 . Coding .| NM_00101..
TC03000093h... |SH3BPS-.. |SH3BPS antisense RNAL chr3 + Coding .| NR_04608...
TC03000100h... chr3 B Coding .
TC03000110h... KCNHB | potassium channel, volta... |chr3 * Coding .|NM_14463..
TC03000123h... MIRSABAC  microRNA 548ac chr3 . Coding .|NR_03962...
TC03000139h... ehr3 + Coding
TC03000149h... TGFBR2  transforming growth fact... chr3 . Coding .|NM_00102...
TC03000160h... chr3 + Coding
TC0300017Lh... ARPP21 | cAMP-regulated phosph... |chr3 . Coding .|NM_00102...
1cnanomein mean tnrin alnha O he2 Cod ht 00220
9 Find in Table Count: 4854 Selected:0 4 &

The Gene List displays the following columns. Use the Show/Hide Column drop down
to display or hide any of these columns.

e TCID

* Gene Symbol

* Description

e Chromosome

e Strand

¢ Group

e Start

e Stop

e Public Gene IDs
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The contents added to a new column in this table will only exist for this analysis in
TAC. When setting up a new analysis for this same dataset, the contents in these new
columns will not exist. Only New Columns added in the New Analysis Tab will be
available for subsequent TAC analysis runs.

3. Click Add Column.
A New Column window appears.
4. Name the column, then click OK.
The new column is added to the far right of the Table.

Optional: Click and drag the column to another position in the table. The column
can be removed by right-clicking on the column header and selecting Delete
Column.

5. Optional: Enter any custom annotation you want into each cell.

Adding from right-click menu

1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.

2. Right-click, then click Add selected row(s) to a Gene List or click on the Gene List
drop-down to select Add Selected row(s) to a Gene List.

The Add to Gene List window appears.

3. Select a Gene List to add the selected row(s) from the drop-down or enter in the
name of a new Gene list.

Removing from right-click menu
1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.

2. Right-click, then click Remove selected row(s) from a Gene List or click on the
Gene List drop-down to select Remove Selected row(s) from a Gene List.

A Remove Gene List window appears.

3. Use the drop-down to select the name of the Gene List (you want to remove the
rows from), then click OK.
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Gene lists and Venn diagrams

Copying selected Copying selected Row(s)

rows and IDs 1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.

2. Right-click, then click to select Copy Selected Row(s). (Figure 73)

Figure 73 Copy Selected Row(s) option

D Liver Muscle

Avg Avg 2L P-val Description
- Change
count: 10350  (1092)  (log2) ¥ -
TC02002428hg.1 692 1816 -2413.38 1556-17 152E-13 NEB nebulin Cog
TC02005047.hg.1 529 1796 -651077 6.15E-18 1.52E-13 TIN titin Cog
TC05000392hg.1 615 17.09 -197039 e — t.. Cod
TCOX000676.hg.1 = 173 45 714315 Cog
TC12000669.hg.1 416 1636 -4692.63 Search NCBI Gene Database L. Cod
TC16000310.hg.1 527 1757 -5044.34 Search Ensembl Databases b | Cod
TC17001134.hg.l 45 167 -4687.64 T — k.. Cod
TC03000344hg.1 1509 495 112954 i... Cod
TC04002944hg1 1528 4.6 163801 Search NetAffx )... Cod
TC07000785hg.1 539 1676 -2642.49 Copy DNA Sequence (5' to 3) Cog
TC10001670hg.1 = 473 1746 -6795.08 ... Cod
TC16001249.hg.1 = 1773 455 930645 Add selected row(s) to Gene List se  Cod
TC04000403.hg.1 = 17.89 626 3166.65 Remove selected row(s) from Gene List Cog
TC04001274hg.1l 1749 457 779271 .. Coc
TC09001542hg.l = 1639 565 171743 Copy Selected Row(s) it5 Cod
TC10001462hg.1 1569 476 1937.92 Copy Selected Cell(s) h.. Coq
TC12002066hg.1 = 1591 625  804.76 S9SETTTISBES - e.. Cod

The selected gene level information is now copied to the Windows Clipboard for
pasting.

Copying selected Cell(s)
1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.

2. Right-click, then click Copy Selected Cell(s).
The selected cells are now copied to the Windows Clipboard for pasting.

Copying DNA sequence (5’ to 3’)
1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.

2. Click Copy DNA Sequence (5’ to 3).

The selected DNA Sequence (5’ to 3’) is now copied to the Windows Clipboard for
pasting.

Note: DNA sequences are obtained from server using start and stop positions.
Sequences are represented from 5’ to 3’ for genes/exons/PSRs on both positive
strand and negative strand.
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Gene lists and Venn diagrams

Accessing external 1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
databases 2. To link out to various external databases, right-click on a TC ID of interest.

3. Click to select the external database you want to visit. (Figure 74)

Figure 74 External Databases

Liver Muscle
ID -
Avg Avg P-val 2l + pele Description
; val Symbol
count: 10350  (1092)  (log2) ¥

TC02002428.hg.1 692 1816 -2413.38 1.55E-17 1.52E-13 NEB nebulin Coc
TC02005047.hg.1 529 1796 -6510.77 6.15E-18 1.52E-13 TIN titin Coc
St A 6.15 B Search NCBI Entrez Databases e
TCOX000676.hg.1 173 45 714315 Coc
TC12000669.hg.1 416 1636 -4692.63 Search NCBI Gene Database . Coc
TC16000310.hg.l1 527 17.57 -5044.34 Search Ensembl Databases Coc
TC17001134.hg.1 4.5 16.7 -4687.64 View/inUCSC Genome Browser . Coc
TC03000344.hg.l = 15.09 495 | 1129.54 i... |Coc
TC04002944hg.1 = 1528 4.6 163801 Search NetAffx . Coc

Your Internet browser opens to the appropriate website.

Searching the 1. Click Search NetAffx.
NetAffx website The Internet browser opens to the NetAffx Customer Login window.
2. Enter your NetAffx Email ID and Password, then click Submit.

Your Internet browser opens to the NetAffx Query Center and displays
information about your gene of interest

Note: The NetAffx Query Center is compatible with Windows Internet Explorer
and Firefox. Chrome is not supported at this time. If a Probe Set or Transcript
Cluster is not available, an appropriate message appears.
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Venn Diagram

Venn Diagram

The Venn Diagram graph is a convenient way to see the intersection of genes between
your comparison(s).

1. From the Gene Lists (left pane), click (2-3) Gene Lists check box(es) that you want
to see intersected.

The intersected Gene Lists appear in the Venn Diagram, as shown in Figure 75.

Figure 75 Main Venn Diagram view

Analysis Summary | Gene Lists and Venn Diagram

Gene Lists (7) Venn Diagram

Import Gene List | [ Create New | [ Remove | [ Rename Create Gene List from Selection(s)
Gene List Name Count Total: 30,968
[C] Liver vs Muscle (Default) 10477 Liver vs Spleen (Default) Liver vs Testes (Default)

21434

Liver vs Spleen (Default) 1487

Liver vs Testes (Default) 21434

Muscle vs Spleen (Default) 1485

[7] Muscle s Testes (Default) 19859 ™

[] Spleen vs Testes (Defaut) 21239 AB -
[7] TopDownRegulatedGenes 10 EEZ/EEED B

10116 (35%)

]
ABC
4,854 (16%)

= ]
AC BC
4,730 (15%) 2197 (7%)

— =

Muscle vs Spleen (Default)
14,858
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Exporting a Gene 1. Click the check box in the region of the Diagram that you would like to export.
list within the Venn For example, If you want to export the list of genes common between all three
Diagram comparisons, check the ABC check box (Figure 75).

2. Click the Venn Diagram’s Create Gene List from Selection(s).

A Save Gene List window appears. (Figure 76)

Figure 76 Save Gene List window

Save Gene List

Enter a name

ABC Gene List |

| OK | | Cancel |

3. Enter a Gene List name, then click OK.
The Gene List (example ABC) is now displayed in the Gene List table, as shown in

Figure 77.

Figure 77 Save Gene List window

Gene Lists (8)

| Import Gene List | | Create New | | Remove | | Rename | | Export |

Gene List Name Count

[] Liver vs Muscle (Default) 10477
Liver vs Spleen (Default) 14878
Liver vs Testes (Default) 21434
Muscle vs Spleen (Default) 14858
[] Muscle vs Testes (Default) 19859
B Spleen vs Testes (Default) 21239
[[] TopDownRegulatedGenes 10
[ ABC Gene List 4854

Gene Lists created in this Summary View are also available in the Gene View and Alt-
Splice View for filtering Gene Tables by Gene List.
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Gene view

By default, the Gene Table and Scatter Plot panes appear in a side by side configuration, as
shown in Figure 78.

Figure 78 Default Gene View display
appliedb: Analysis_13.tacx
Sample QC View  Summary View
7 Gene Table |Summary | Sample Table 7 Scatter Plot | Volcano Plot | Hierarchical Clustering | WikiPathways | Sample Signals | Chr Summary
Color Settings | [ | Show Filtered Only =
) Liver Avg (log2) vs Muscle Avg (log2)
Fold Liver  Muscle
Change Pval * AdjustedP-val Avg  Avg
¥ ¥ (log2)  (log2) 154
102217 6.30E-17 1.32e-12 CyP2B6 cytochrome P450, family... Coding '
TC01006295.h... = 1117.57 1.02E-16 1.32-12 1449 437 CFHR2 complement factor H-rel... Coding
TC19000530.h... -587.37 1.09E-16 1.32€-12 4.87 14.06 RYRL ryanodine receptor 1 (sk.. Coding
TC02005047h... = -894.23 1.24E-16 132€-12 5.23 1503 TN titin Coding 138
TC17000014.h... 247.04 1.76E-16 1.32e-12 136 5.65 SERPINF2  serpin peptidase inhibito... Coding
TC10001301.h... 55752 1.80E-16 1.32e-12 | 1357 445 MBL2 mannose-binding lectin (... Coding
TCOX000676.h... = 123448 1.88E-16. 1.32E-12 1465 438 F9 coagulation factor IX Coding 122
TC10001670.h... = -11403 192€-16 132€-12 4.56 1472 NRAP nebulin-related anchorin... Coding
-89344 2.14E-16 1.32e-12 441 1422 MYH2 myosin, heavy chain 2, sk... Coding
23365 231E-16 13212 1432 6.33 CESL carboxylesterase 1 Coding
24931 246E-16 132€-12 1325 5.29 SLC22A1 solute carrier family 22 (... Coding 106
30161 2.54E-16 1326-12 1316 493 C6 complement component 6 Coding
64374 2.55E-16 13212 1401 468 ITIH2 inter-alpha-trypsin inhibi... Coding @‘1
-27253 2.93E-16 1.32e-12 6.31 14.4 CMYAS cardiomyopathy associat... Coding i
357.19 2.94E-16 13212 1294 446 HABP2 hyaluronan binding prot... Coding % 9
-10249 3.39E-16 137€-12 4.22 1422 MYH1 myosin, heavy chain 1, sk.. Coding g
21414 3.57E-16 13712 1328 554 PCK1 phosphoenolpyruvate ca... Coding
-200.28 3.65E-16 1.37e-12 4.22 11.87 ANKRD1 ankyrin repeat domain 1... Coding 74
219.06 4.04E-16 13712 1278 5 MTTP microsomal triglyceride t... Coding
47817 4.24E-16' 137e-12 1355 465 MATIA methionine adenosyltran... Coding
-281.66 4.58E-16 1.37€-12 516 13.3 ATP1A2 ATPase, Na+/K+ transpo... Coding
-261.22 4.65E-16 1376-12 461 1264 SPTB spectrin, beta, erythrocytic  Coding 58
81083 4.87E-16 137e-12 1516 5.5 APOB apolipoprotein B Coding
-23995 5.01E-16 137e-12 465 1255 TRDN triadin Coding
115085 5.06E-16' 137612 1461 444 GC group-specific compone... Coding 42
103517 5.35E-16. 1.39e-12 1479 477 SERPINC1  serpin peptidase inhibito... Coding
217.96 5.59E-16. 140€-12 | 1224 448 GYS2 glycogen synthase 2 (liver) NonCoding
TC01003684.h... = -343.72 6.01E-16 142E-12 45 1292 CACNALS  calcium channel, voltage.. Coding
TC12000787.h... -776.99 6.27E-16 1.42€-12 522 14.82 MVYBPC1 myosin binding protein C... Coding 26
TC16001249.h... 126941 6.48E-16 142E-12 1486 455 TAT tyrosine aminotransferase  Coding
TC17000395.h... -195.81 6.50E-16° 142€-12 444 1205 UNC45B unc-45 myosin chaperon... Coding
TC02002428h... = -313.62 6.71E-16 142E-12 6.83 1512 NEB nebulin Coding - 1
~ | Count:8963 Selected: 0[ % [ ¥ ] Show Filtered Only ' 28 2 =8 4 Mume:’g 002) 18 122 18 14 v
L

Viewing options

Changing the * Click the Horizontal Split icon for a top and bottom configuration. (Figure 79)
default view * Click the Full Screen icon for individual window panes.

Figure 79 Horizontal Split
and Full Screen icons

M= WED
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To toggle a tab window to full screen:
* Click on the tab’s white triangle graphic. (Figure 80)

Figure 80 Independent
window toggle icon

¥ Sample Table

To toggle a full screen window BACK to its default tab window:
* Click on the window’s X (as if you were to close the window).

The window reverts back into the TAC Viewer’s main window.

To change the size of a window pane:
¢ C(lick, hold, then drag the edge of the window pane to resize it.

Common table functions

"Using the comparison feature" on page 94
"Customizing views" on page 95

"Working with column headers" on page 96
"Filtering column data" on page 99
"Managing filters" on page 100

"Table options" on page 101

"Accessing external databases" on page 103
"Searching the NetAffx website" on page 104
"Searching keywords" on page 104
"Exporting options" on page 104
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Using the comparison feature

The comparison that was used in your completed analysis run is displayed at the top of the
Gene Table pane, as shown in Figure 81.

Figure 81 Comparison

" Gene Table Summary | Sample Table

| Comparison: 1vs 2 |v| S What is the differential expression between 1 and 27

¢ For analyses that were run with multiple comparisons, click the Comparison drop-
down. (Figure 82)

Figure 82 Comparison drop-down

" Gene Table |Summary ||Sample Table

| Comparison: 1: Liver vs Muscle| |v| € Within the group 1, what is the differential expression between Liver and Muscle?

[ Liver vs Muscle I—

lvs2

[ Add Column | [ Customize Annotations | Gene List| ¥ [ miRN

v 1:Liver vs Muscle ' Description

2: Liver vs Muscle

Interaction: Liver and Muscle vs 1 and 2 17.98 TIN titin Coding
455 F9 coagulation factor IX Coding

® For a Comparison analysis with more than two factor values (i.e. comparing 4
different tissue types), select to view one of the comparisons, as show in Figure 83.

Or

* Select All Conditions with the option to set one as the baseline, as shown in Figure 84.

Note: Graphs displayed will depend on the Comparison selection. For Example when
selecting All Conditions, the Graph options change to Signal Summary and Hierarchical
Clustering. For details see "Hierarchical Clustering graph" on page 117 and "Sample
Signals" on page 132.

Figure 83 Single Comparison example

” Gene Table Summary Sample Table

| Comparison: Liver vs Muscle [vl !'. What is the differential expression betwe

| Comparisons » | ¥ Livervs Muscle

All Conditions » Liver vs Spleen
= Liver vs Testes
count: 10509 (IOQZ) (Iq Muscle vs Sp|eer|

TC01003389hg.1 | 1836 | MOl Teces CRP
TC02002428hg.1 = 7.58 = T NEB
TC02005047hg.1 583 1 peshies TIN

e Click E_I to reverse the displayed conditions.
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Figure 84 All Conditions Comparison example

¥ Gene Table Sample Table
|| All Conditions: Tissue |v| BaseLine: | Muscle b s

|Js'1\ppl3.r View|v| |Filters|v| |Show/Hide Columns|v| |E)(por‘t|v| [ Add Column ] [Customize Annotations ] |Gene List|v|

D Liver Muscle Spleen Testes Tissue F- - Liver vs

Avg Avg Avg Avg Test + Description Group Muscle

count: 55967 (1092) (log2) (log2) (log2) < Fold Ch...

TC01003389.hgl 1836 499 463 417 7.36E-20 4.00E-16 CRP C-reactive protein, pentr... Coding | 10579.52

TC02001628hg.1 = 1816 6.16 5.37 6.33 9.85E-20 4.00E-16 APOB apolipoprotein B Coding 4094.42
TC02002428.hg.1 758 181 6.01 9.03 3.85E-20 4.00E-16 NEB nebulin Coding -146645 -
TC02005047.hg.1 583 1791 679 978 3.07E-20 4.00E-16 TTN titin Coding -4339.92 -

TC03001024.hg1 = 16.02 472 434 412 291E-20 4.00E-16 KNG1 kininogen 1 Coding 2529.07

TC03001692.hgl = 1517 484 504 482 6.89E-20 4.00E-16 HGD homogentisate 1,2-dioxy... Coding 129123
TC07000785.hg.1 613 16.68 609 831 9.76E-20 4.00E-16 FLNC filamin C, gamma Coding -1503.2 -

All conditions (like the Tissue type example in the Figure 84) are listed in the Gene Table.

In Figure 84, one Condition (Muscle) is set as the baseline which provides the fold change
columns for the remaining conditions in comparison with the baseline.

Customizing views

Custom Views can be created to quickly access the columns in the order you want to see
them using the filter parameters you prefer.

1. Select the columns you would like in your custom view

2. Select your custom view’s column order.

3. Set any Filter parameters.

4. Click the Apply View drop-down, then select Save Current View.
The Save Current View window appears.

5. Type in a new name for the Custom View, as shown in Figure 85, then click OK.

Figure 85 Save Current View
window

Save Current View

Custom View Name:

My Favorite Viev\d

] [ Cancel ]

Your custom view is now available within the Table’s Apply View drop-down menu.
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Removing a custom 1. Click Manage Saved Views.

view The Manage Views window appears. (Figure 86)

Figure 86 Manage Views
window

Manage Views
m y Favorite View

[ ok | [ cancet |

2. Click the X adjacent to the View name, then click OK.

The Custom View is now removed from the Apply View drop-down menu.

Working with column headers

The factory default columns and preset filters for the Gene Table are as shown in Figure 87.
For the definitions of these columns, see the table under "Showing or hiding columns" on
page 97.

Figure 87 Default columns and filters

¥ Gene Table Summary Sample Table

| Comparison: Liver vs Muscle |v| s What is the differential expression between Liver and Muscle?

|Js'1\ppl3.r View|v| |Filters|v| |Show/Hide Columns|v| |E)(por‘t|v| [ Add Column ] [ Customize Annotations ] |Gene List|v| [ miRMNA Interaction ]

D Liver Avg  Muscle

Fold Change P-val FDR P-val * Gene Symbol Description

(log2)  Avg (log2)

count: 10509 v ¥
TC17001134.hg1 5.07 16.64 -3034.07 3.70E-21 1.67E-16  MYHZ2 myasin, heavy chain 2, skeletal mus... Coding
TC12000669.hg.1 449 16.28 -353544 243E-20 167E-16 MYF6 myogenic factor 6 (herculin) Coding
TC14000959.hg.1 551 1715 -3195.64 1.22E-20 1.67E-16  MYH7 myasin, heavy chain 7, cardiac mus... Coding
TC10001670.hg.1 5.36 17.39 -4180.49 2.69E-20 1.67E-16 MRAP nebulin-related anchoring protein Coding
TC02002428.hg.1 758 181 -1466.45 1.82E-20 167E-16 NEB nebulin Coding
Rearranging default 1. Click on a column you want to move, then drag it (left or right) to its new location.

columns 2. Release the mouse button.

The column is now in its new position.
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Working with column headers 4

1. Click the Show/Hide Columns drop-down menu.

2. Click the check box adjacent to the column you want to show in the table.
Uncheck the adjacent check box to the column you want to hide.

3. Click outside the Show/Hide Columns drop-down menu to close it.

Available Columns

Description

ID

ID of Transcript Cluster (TC)

Fold Change

Displays the fold change (in linear space) of Condition 1 vs Condition 2

Delta Fold Change

Change in the component fold changes associated with the interaction.

If you convert the displayed component fold changes to a fractional value
(fractional_fold_change = displayed_fold_change if displayed_fold_change >=1and 1/
|displayed_fold_change] if displayed_fold_change <= -1), the fractional_delta_fold_change =
fractional_fold_change(condition 1) / fractional_fold_change(condition 2). The
displayed_delta_fold_change = fractional_delta_fold_change if fractional_delta_fold_change
>=1 and -1/ fractional_delta_fold_change if fractional_delta_fold_change <1.

Note: This column is only shown for Interaction Comparisons.

P-val

Probability that there is no differential expression for this PSR/JUC between these conditions.

Adjusted P-val

FDR adjusted version of preceding where FDR only includes cases where TC is expressed in
both conditions and PSR/JUC is expressed in at least one of the conditions.

Condition 1 True or false indication of whether this PSR/JUC is expressed in condition 1 (based on
Expressed percentage of samples that meets the DABG cutoff specified).
Condition 2 True or false indication of whether this PSR/JUC is expressed in condition 2 (based on
Expressed percentage of samples that meets the DABG cutoff specified).

Condition 1 Avg
(log2)

Tukey biweight average of the expression levels of this PSR/JUC for samples from condition 1.

Condition 2 Avg
(log2)

Tukey biweight average of the expression levels of this PSR/JUC for samples from condition 2.

Standard Deviation

Condition 1 Standard deviation of the expression levels of this PSR/JUC for samples from condition 1.
Standard Deviation
Condition 2 Standard deviation of the expression levels of this PSR/JUC for samples from condition 2.

Public Gene IDs

Public Gene IDs for this TC.

Gene Symbol Gene symbol for this transcript cluster.
Note: RefSeq gene symbol is listed as the first gene symbol (if there are more than 1 gene
symbol). Also, a TC with no gene symbol, may be auto-assigned a public gene ID.

Description Gene Description for this Transcript Cluster.

Chromosome Chromosome for this transcript cluster. See Chromosome Naming Scheme?® for a detailed
description.

Strand Describes the (+/-) strand location of the transcript cluster in the version of the genome
assembly used at the annotation time.

Group Whether this TC is coding or non-coding. See Table 2 on page 189 for the different options

within Group and their definitions.
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Available Columns Description
Start The beginning genomic position of the transcript cluster.
Stop The ending genomic position of the transcript cluster.

Gene Expressed in | True (T) or False (F) indicator as to whether the Gene is expressed in both Conditions.
Both Conditions

Target Data Range | After the Interaction Network tab/window tab is generated, a Target Data Range column
appears in both the main (left) table and the target table (bottom right). The Target Data Range
column displays all the genes or miRNAs that passed the filter criteria associated with a
particular miRNA or mRNA and how many have a fold change within each of the 9 specified
fold change ranges. For more information, see Figure 151 on page 144.

Sorting columns 1. Select a column, then right-click on it.
A menu appears.
2. Click to select either Sort By Ascending (A-Z) or Sort By Descending (Z-A).

Double-Click Sorting Method

1. Double-click on a column header to sort its data in an ascending order. Double-
click on the same column header to sort its data in a descending order.

Adding a column to 1. Click Add Column.
the table A New Column window appears.
2. Name the column, then click OK.
The new column is added to the far right of the Table.

Optional: Click and drag the column to another position in the table. The column
can be removed by right-clicking on the column header and selecting Delete
Column.

3. Optional: Enter any custom annotation you want into each cell.

Copying column 1. Select a column you want to copy to a clipboard, then right-click on it.
d?-ta to your The following menu appears: (Figure 88)
clipboard

Figure 88 Right-click Column Menu

Liver Muscle
Avg

Adjusted

& P-val

count: 10311
TC02005047.h... ) _
TCOX000676.h... ~ 69 “” Sort By Descending
TC16000310.h... & -4S ".T' Filter
TC12000669.h... = -45
TC17001134.h... 45— -
TC05000392.h -1¢ © Clear Current Column Filter

TC02002428h.. -23 v Hide Column
TrN2NNN244 h 1101 o9

4r Sort By Ascending

Copy Column

2. Click Copy Column.
The column data is now ready for pasting (Ctrl v).
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Filtering column data

All tables can be filtered.
1. Select a column, then right-click on it.
A menu appears.

2. Click Filter.
The following window appears (Fold Change column example shown): Figure 89

Figure 89 Filter Properties

Fold Change

Relationship: @ Or © And

[ 0K ] [ Cancel ]

Editing filtering 1. Click the Or or And button to choose Or or AND logic.
properties 2. Click the symbol drop-down menu(s) to select new symbol(s), as shown in Figure 90.

Figure 90 Drop-down Menu

Fold Change *®

) ] T
-

LU L Y YI

Relationship: '@ COr And

[ ok | [ cancel |

3. Click inside the numbering field(s) |z to enter new value(s).
4. Click g to add filter(s).
5. Click “E to remove filter(s).
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Managing filters

1. Click the Filters drop-down, then select Manage Filters.
The Manage Filters window appears. (Figure 91)

Figure 91 Manager Filters window

Manage Filters %

Column Filter
[Fodchange  =J| B -2 T
2 2

Relationship: @ Or ) And

P-val = \%

[« ~ | oos T

2. Click Add Column Filter.
A new column drop-down field appears.
3. Select a name from the drop-down.
4. Select the operator and enter the value to filter on.
5. Optional: Click 7 to add filter(s).
Click the Or or And radio button to choose Or or AND logic.

6. Optional: Click & to remove filter(s) or click on the X to the left of the row to
remove that filter.
7. Click OK.

To remove all displayed filters in the Manage Filters window, click Clear All or
click Clear All Filter(s) from the Table’s Filters drop-down.

Table filters The Table can be filtered to either hide or show highlighted rows.
e From the Filters drop down:
— Select Filter Table by Selection to display only highlighted rows in the table

— Select Filter Table by Selection (Exclude) to hide highlighted rows while
displayed all unselected rows.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 100



Clearing filters

Table options

Copying selected
row(s)

Copying selected
cell(s)

Copying DNA
sequence (5’ to 3’)

1.
2.

Chapter 6 Gene view
Table options ~ FA°

st

”

Right-click on the filtered column you want to clear.
A menu appears.
Click Clear Current Column Filters.

The filter is removed.

Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.
Right-click, then click to select Copy Selected Row(s). (Figure 92)

Figure 92 Copy Selected Row(s) option

ount: 10350 VY VY ¥ ¥

)2002428hg.l 692 1816 -241338 1.55E-17 1.52E-13 NEB nebulin Codin
)2005047.hg.l 529 1796 -6510.77 6.15E-18 152E-13 TTN titin Codin
)5000392hgl 615 17.09 -1970.39 e — t... Coding
IX000676hg.1 = 173 45 714315 Codin
12000669hg.1 416 1636 -4692.63 Search NCBI Gene Database u... Coding
16000310.hg.l 527 17.57 -5044.34 Search Ensembl Databases ... Coding
17001134hg.l 45 167 -4687.64 S vy — k... Coding
)3000344hg.l 1509 495 1129.54 i.. Codin
)4002944hgl = 1528 46 163801 Search NetAffx )... Coding
)7000?35"]91 539 1676 -264249 Copy DNA Sequence (5'to 3") Codmg
l0001670.ng.l = 473 | 17.46 -6795.08 ... Coding
16001249hg.l | 17.73 455 930645 Add selected row(s) to Gene List se  Codinc
J4000403hg.1 = 17.89 626 3166.65 Remove selected row(s) from Gene List Coding
)4001274hg.l = 1749 457 779271 ... Coding
)9001542hgl = 1639 565 171743 Copy Selected Row(s) t5 Coding
10001462.hg.l 1569 476 1937.92 Copy Selected Cell(s) n.. Coding

12002066hg.1 =~ 1591 625 80476 3YSESI7TISEESTSTHPU —T4=NyaroXypRenyIpyruvate... Coding

—

N —

The selected gene level information is now copied to the Windows Clipboard for
pasting.

Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
Right-click, then click Copy Selected Cell(s).
The selected cells are now copied to the Windows Clipboard for pasting.

Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
Click Copy DNA Sequence (5’ to 3).

The selected DNA Sequence (5" to 3’) is now copied to the Windows Clipboard for
pasting.

Note: DNA sequences are obtained from server using start and stop positions.

Sequences are represented from 5’ to 3’ for genes/exons/PSRs on both positive
strand and negative strand.
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Table options  FL8H

Adding/removing Adding from right-click menu
é.eelﬁztﬁgt row(s) in a 1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.

2. Right-click, then click Add selected row(s) to Gene List.
The Add to Gene List window appears. (Figure 93)

Figure 93 Add to Gene List
window
Add to Gene List

Gene List Name
UpRegulated In Liver [~

Liver vs Muscle (Default)
UpRegulated In Liver

[ oK J[Cancel]

3. Select a Gene List to add the selected row(s) from the drop-down or enter in the
name of a new Gene list.

Removing from right-click menu

1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.

2. Right-click, then click Remove Selected row(s) from a Gene List or click on the
Gene List drop-down to select Remove Selected row(s) from a Gene List.

A Remove Gene List window appears.

3. Use the drop-down to select the name of the Gene List (you want to remove the
rows from), then click OK.

-—

From Gene list
drop-down 2

Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.
. Click the Gene List drop-down, as shown in Figure 94.

Figure 94 Gene List drop-down

Gene List| ¥ | | miRNA Interaction ]

Save Current Table as Gene List
Add Selected Row(s) to Gene List
Remove Selected Row(s) from Gene List

Filter Table by Gene List

Saving the current 1. Click Save the Current Table as Gene List.
table as a Gene list A Save Gene List window appears.

2. Enter a name, then click OK.
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Accessing external databases Q.'
Adding selected 1. Click Add Selected Row(s) to Gene List.
row(s) to a Gene list An Add to Gene List window appears.
2. Use the drop-down to select an existing name or enter a new name in the provided
text field.
3. Click OK.
Removing selected 1. Click Remove Selected Row(s) from Gene List.
:'_OW(S) from a Gene A Remove from a Gene List window appears.
Ist 2. Use the drop-down to select the name you want to remove, then click OK.
Filtering table by To show information pertaining only to rows in a Gene List:
Gene list 1. Click Filter Table by Gene List.

2. Select the Gene List you want to filter from the Filter Table by Gene List window, then
click OK.

Accessing external databases

1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
2. To link out to various external databases, right-click on a TC ID of interest.

3. Click to select the external database you want to visit. (Figure 95)

Figure 95 External Databases
Liver Muscle
D Avg Avg o v Tt Description
count: 10350  (log2) (log2) -

TC02002428hg.1 692 1816 -2413.38 1556-17 152E-13 NEB nebulin Coc
TC02005047.hg.1 529 1796 -651077 6.15E-18 1.52E-13 TIN titin Coc
TC05000392hg.1 615 17.09 -197039 e — t.. Coc
TCOX000676.hg.1 = 173 45 714315 Coc
TC12000669.hg.1 416 1636 -4692.63 Search NCBI Gene Database L. Coc
TC16000310.hg.1 527 17.57 -5044.34 Search Ensembl Databases k. | Cog
TC17001134.hg.l 45 167 -4687.64 T — k.. Coc
TC03000344hg.1 1509 495 112954 i... Coc
TC04002944hg1 1528 4.6 163801 Search NetAffx )... Coc
TC07000785hg.1 539 1676 -2642.49 Copy DNA Sequence (5' to 3) Coc
TC10001670hg.1 = 473 1746 -6795.08 ... Coc
TC16001249.hg.1 = 1773 455 930645 Add selected row(s) to Gene List se  Coc
TC04000403hg.1 = 17.89 626 3166.65 Remove selected row(s) from Gene List Cog
TC04001274hg.1l 1749 457 779271 .. Coc
TC09001542hg.l = 1639 565 171743 Copy Selected Row(s) it5 Coc
TC10001462hg.1 1569 476 1937.92 Copy Selected Cell(s) h.. Coc
TC12002066hg.1 = 1591 625  804.76 S9SETTTISBES - e.. Coc

Your Internet browser opens to the appropriate website.
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NetAffx website

Chapter 6 Gene view A
Exporting options =~ A

Click Search NetAffx.
The Internet browser opens to the NetAffx Customer Login window.
Enter your NetAffx Email ID and Password, then click Submit.

Your Internet browser opens to the NetAffx Query Center and displays
information about your gene of interest

Note: The NetAffx Query Center is compatible with Windows Internet Explorer
and Firefox. Chrome is not supported at this time. If a Probe Set or Transcript
Cluster is not available, an appropriate message appears.

Searching By default, the search tool returns matches that contain your (case insensitive) search
keywords inquiry. Use wild-card (*) characters to aid in your search. Example: ABC* = Any string
that begins with “ABC”. Use (“) to search for exact cell content matches. Example:
IIABCII
1. Click inside the Find in Table field, then type your keyword.

2. Click the or buttons to search.

Exporting options

If you want to export (Save) your table, click the Export drop-down.

The Export menu options appears. (Figure 96)

Figure 96 Export Menu

[Export|v| | Add Column | | Customize Annotations

Export Current Table

Export All Rows and Columns
Export AED

Export Sample Signals
I

oner

Export...

Exporting the 1.
current table
Exporting all rows 1.
and columns

Click Export Current Table to export only the data currently shown in the Gene
Table.

The Save as window appears, click on an existing folder or click New Folder to
choose a new save location.

Type a filename for the table, then click Save. The table is now saved as a TXT file.

Click Export All Rows and Columns to export all the data in the Gene Table
including hidden data.

The Save as window appears, click on an existing folder or click New Folder to
choose a new save location.

Type a filename for the table, then click Save. The table is now saved as a TXT file.
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Chapter 6 Gene view =5
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32

X

Affymetrix Extensible Data (AED) files contain data that annotate positions on a genome
and can be edited using Chromosome Analysis Suite (ChAS) software. For more
information on AED files, see the ChAS User Manual (P/N 702943).

1. Click Export AED.

2. The Save As window appears, click on an existing folder or click New Folder to
choose a new save location.

3. Type a filename for the file, then click Save. The table is now saved as a AED file.

To export the signal for each transcript cluster ID per sample as a txt file:

1. Click Export Sample Signals.
The Save as window appears.
2. Click on an existing folder or click New Folder to choose a new save location.

3. Type a filename for the TXT file, click Save.

1. To customize the export based on either current or all rows and/or columns click
Export...

2. The Export window appears. (Figure 97)

Figure 97 Export window

 Export Options

@ Table Columns Only

© Sample Signals Only

© Table Columns + Sample Signals
["]Include All Decimal Points

~ Row Options
@ Current Rows in Table © Selected Rows (©) All Rows

 Column Options

@ Current Columns © All Columns

[ OK ‘ [ Cancel ‘

3. Select a Export Options radio button:
— Table Columns Only: Exports the currently visible table columns.
— Sample Signals Only: Exports the currently visible samples.
— Table Columns + Sample Signals: Exports currently visible table columns and

samples.

4. Optional: Click the Include All Decimal Points check box to export all decimal points
available for each metric.

Note: If unchecked, decimal values appear as two digits.
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Customizing annotations
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5. Select a Row Options radio button:
— Current Rows in Table: Exports the currently visible table rows.
— Selected Rows: Exports the currently selected (highlighted) rows.
— All Rows: Exports all rows visible and highlighted.

6. Select a Column Options radio button:

— Current Columns: Exports currently displayed columns.
— All Columns: Exports all columns (displayed or not).

7. Click OK.
The Save as window appears.
8. Click on an existing folder or click New Folder to choose a new save location.

9. Type a filename for the table, then click Save. The table is now saved as a TXT file.

Optional: Click and drag the column to another position in the table. The column can
be removed by right-clicking on the column header and selecting Delete Column.

Note: The Gene Table’s default columns can NOT be deleted.

Customizing annotations

1. To customize the Gene Table's annotation column(s), click [ Customize Annotations |
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The Customize Annotations window appears. (Figure 98)

Figure 98 Customize Annotations window

Customize Annotations

|

Annotation File:
| HTA-2 0.na36hglg transcriptesy v

|

Annotations Assignment:
() Top Assignment @ All Assignments

Select Annotation Column(s) to Add:

[7] Lacation Informatian
[C] Chromosame (Already Added)
[C] Strand (Already Added)
[C] Start {Already Added)
[C] Stop (Already Added)
O total_probes
[T] Gene Assignment
[C] Public Gene IDs (Already Added)
[C] Gene Symbol (Already Added)
[C] Description (Already Added)
O Cytoband
[C] Entrez ID
[C] mRNA Assignment
[C] mRNA Accessian
[C] mRNA Source
[C] mRNA Descripticn
[C] mRMA SeqMame
[C] mRNA Assignment Score
[C] mRNA Assignment Coverage
[C] mRMA Direct Probes
[C] mRNA Possible Probes
[C] mANA xhyb
[C] SwissProt Assignment
[T SwissProt mRMA Accession
[C] SwissProt Accession
= Unigene Assignment

m

[C] Check/Uncheck All

OK

] [ Cancel
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annotation file

Chapter 6 Gene view [
Customizing annotations £

Click the drop-down button to view and select available Annotation Files.

Selecting an Annotation Assignment

1. Click either the Top Assignment or All Assignments button to select your table/
column display preference.

— Top Assignment is the first subfield in an annotation column.
— All Assignments displays all the subfields in an annotation column.

Adding Annotation Columns

1. Click the check box next to the annotation column(s) you want to add. Uncheck
the check box to remove a specific column(s).

Note: Column descriptions marked as Already Added denote the column already
exists in your current table. No action (check mark) is required.

Check/Uncheck All
1. Click the Check/Uncheck All check box to select or deselect all listed Annotations.
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Gene Level Differential Expression analysis graphs

Scatter Plot graph

Condition Pairings generate six graphs:

— Scatter Plot

— Volcano Plot

— Hierarchical Clustering

- Wiki Pathways

— Sample Signal

— Chromosome Summary (for select arrays)

An All Conditions Comparison generates two graphs:
— Sample Signals

— Hierarchical Clustering

The Scatter Plot (Figure 99) is a standard scatter plot graph of your current
condition pairing.

The signal is log2 based data. The scale is also log2 based scale for signals.

X axis is second condition. The Y axis is first condition on the top left of the table.

The gray TCs are the ones filtered out by the table. The green TCs are the ones
down-regulated in Liver (Conditionl) vs. Muscle (Condition2). The red TCs are
the ones up-regulated in Liver (Condition1) vs. Muscle (Condition2).

If you switch the condition pair or the filter criteria in the table, the data in the
graph changes accordingly.

Figure 99 Scatter Plot window tab

7 Scatter Plot | Volcano Plot || Hierarchical Clustering WikiPathways Sample Signals Chr Summary
Color Settings | [ | Show Filtered Only =

21

Liver Avg (log2)
"
=

Liver Avg (log2) vs Muscle Avg (log2)

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 109



Chapter 6 Gene view
Gene Level Differential Expression analysis graphs

Lassoing Genes of Interest within the Scatter Plot
The Lasso tool enables you to select genes of interest inside the Scatter Plot.

To lasso a gene or a group of genes, hold down the left mouse button and use the cross
hair cursor to encircle the gene(s) of interest.

After closing the loop around your samples of interest, the genes of interest are
highlighted in magenta and the data for these genes are also highlighted (blue) inside
the table view, as shown in Figure 100.

Figure 100 Scatter Plot with lassoed genes example

applied

Sample QCView  Summary View

7 Gene Table |Summary | Sample Table

Analysis_24.tacx

Alt-Splice View

7 Scatter Plot | Volcano Plot || Hierarchical Clustering || WikiPathways || Sample Signals || Chr Summary

[2 ison: Liver vs Muscle [v| § Whatis the differential expression between Liver and Muscle? Color Settings | [7] Show Filtered Only =
Show/Hide Columns|v | [Export || [ Add Column | [ Customize Annotations | [Gene List|~] 54 Liver Avg (log2) vs Muscle Avg (log2)

miRNA Interaction

D L'a:’gg’g A‘:‘;‘::';) Fold Change P-val FDRP-val * Gene Symbol Description e

count: 10509 \d
TCOX000358hg.1 1041 827 441 237E-12 587E-11 AR androgen receptor E
TC16000202hg.1 1087 1303 445 237612 5.87E-11 NPIPAL NPIPA... nuclear pore complex intera .
TC02002179hg.1 815 576 523 237812 5.88E-11 BDH1 3-hydroxybutyrate dehydroc
TC12002538 hg 1 1638 1402 513 238612 590E-11 CHPTL choline phusphutransferasel r
TCOTUORZS T T TS 3 . =T SUETTTXCN TR ST 15
TC09001539hg.1 1141 899 538 230812 5.90E-11 PSMD5 proteasome 265 subunit, not
TC08001144hg 1 1063 e 1004 23912 591E-11 PLPPS phospholipid phosphatase §
T + . 10 57 Trine: T zamiay TAFC RNty
|Ic12000379 hg.l 169 1525 315 23912 591E-11 TMBIM6 transmembrane BAX inhlbml =
TR - o = i iz 2 PRICErETSETE T .
TC12001412hg.1 1005 762 541 240E-12 5.94E-11 PUSTL pseudouridylate synthase 7- T
TC06003117.hg.1 66 996 1026 241E-12 5.94E-11 T
TC16002101hg.1 176 1371 286 241E-12 595E-11 SMG1PL SMG1 pseudogene 1 5
TC14002197hg.1 1235 1073 308 241612 595E-11 HIFIA hypoxia inducible factor 1, a |l =
TC07001910hg.1 977 811 317 241612 595E-11 ZC3HAV1 zinc finger CCCH-type, antiv
TC07000838 hg.1 1109 945 312 241812 595E-11 CALD1 caldesmon 1 9
TC16000427.0g.1 1205 1389 357 241E-12 5.95E-11 PHKB phosphorylase kinase, beta
TCOX000910hg.1 776 1072 779 242612 5.96E-11 SCARNAIL small Cajal body-specific RN
TC17001251hg 1 723 916 381 242E-12 5.96E-11 ULK2 unc-5L like autophagy active o
TC02002666.hg.1 918 1134 447 243612 599E-11 CLK1 CDC like kinase 1
TC11000404hg.1 1025 811 44 244812 6.00E-11 DDB2 damage-specific DNA bindi
TC14001802hg.1 966 5.8 2081  244E12 6.00E-11
TC16001839.hg.1 1073 1258 362 244E-12 601E-11 5
TC15000749hg.1 6.02 796 384 245612 602E-11 ARNT2 aryl-hydrocarbon receptor n
TC18000423hg.1 1053 849 412 245E12 603E-11 5518 synovial sarcoma translocati
TC18000016 hg.1 1501 1666 312 246E-12 60SE-11 MYL12A myosin light chain 12A 5
TC12003215hg.1 104 269 327 247812 6.07E-11 PAN2 PAN2 poly(A) specific ribont
TC01003481hg 1 1257 1055 405 247E-12 6.07E-11 CREGL cellular repressor of E1A-stir
TCO6001226.hg.1 1061 806 585 247E-12 6.07E-11 TUBB2A tubulin, beta 2A classa =
I 5 5
~ || Count: 10509 Selected: 67 4 ¥ Show Filtered Only L 3 e 7 2 it B 1s a7 19 2t
Musdle Avg (log2)
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Obtaining information related to individual probe sets

1. Mouse over (position the cursor over) a probe set to displays its details, as shown
in Figure 101.

Figure 101 Scatter Plot mouse-over example
o E L] = ol "
, 1ID: TC1100006995.hg.1
Liver Avg (log2): 19.78
Muscle Avg (log2): 12.52
Fold Change: 153.59
g|P-val: 5.03E-18
FDR P-val: 2.25E-15
Gene Symbol: SAA1
Description: serum amyloid Al
Group: Multiple_Complex

Scatter Plot graph 1. Click the Options button (upper right).
options The Options menu appears.
Save as PNG

1. Click Save as PNG.
2. Choose a resolution.

3. Name, then select a location to save the PNG file.

Print

1. Click Print, then print the currently displayed graph using your configured
printer as you normally would.

Scale Settings
1. Click Scale Settings.

2. Select the Auto Scale check box to set each axis automatically (based on the data
selected).

3. Deselect the Auto Scale check box (Figure 102) to enable both the X and Y Min
and Max value boxes, then enter the appropriate Min and Max values.

4. Click the Show X Grid and/or Show Y Grid check box(es) to display X/Y grid
lines in the graph.
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5. Optional: Click Default to return to the factory default settings.

Figure 102 Scale Settings window

Scale Settings

Auto Scale
MinY: |0 Max ¥: |21
Show Y Grid

Default

[ 0K ] [ Cancel ]

Color Settings

1. Click the Color Settings.
The Color Scale Configuration window appears. (Figure 103)

Figure 103 Color Scale
Configuration window

Color Scale Configuration X

1

["] Auto Scale [_] Log2 Transformation

-1

OK Cancel

2. Optional: Select Log 2 Transformation to color the fold change data points based
on log transformation.

Note: Leaving both check boxes unselected (Log 2 Transformation and Auto
Scale) automatically colors the fold change based on linear data.

3. Use the color drop-down menus to assign new colors for your data points.

4. Click OK to save your changes or click Default to return to the factory settings.

Show Legend
1. Click Show Legend check box to display the Legend. Uncheck to turn it off.
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Show ToolTip

The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn ToolTips on. Uncheck to turn ToolTips off.

Clear Selections

1. Click on Clear Selection.

All previously selected items are now cleared from the graphs.

Volcano Plot graph ® The Volcano Plot graph (Figure 104) is a type of scatter plot that is used to quickly

identify changes in large datasets.

¢ It plots significance versus fold-change on the y- and x-axes, respectively.

* Xaxisisthelinear fold change from current condition pair; Y axis is -log10 p-value
of the ANOVA p-values.

¢ In the example below (Figure 104), The gray TCs are the ones filtered out by the
table. The green TCs are down-regulated in Liver (Condition1) vs. Muscle
(Condition2), while the red TCs are represented as up-regulated in Liver
(Condition1 vs. Muscle (Condition2).

e If you switch the condition pair or the filter criteria in the table, the data in the
graph will change accordingly.

Figure 104 Volcano Plot window tab

Scatter Plot " Volcano Plot | Hierarchical Clustering WikiPathways Sample Signals Chr Summary
Color Settings || Show Filtered Only [_| Use FDR P-Val

21

P-val vs Fold Change

105

P-val (-log10)

8.4

6.3

4.2

21

0
-32768 -4096 512 64 -8 1 8 64 512 4096 32768
Fold Change
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Lassoing genes of interest within the Volcano Plot
The Lasso tool enables you to select genes of interest inside the Volcano Plot.

To lasso a gene or a group of genes, hold down the left mouse button and use the cross
hair cursor to encircle the gene(s) of interest.

After closing the loop around your samples of interest, the genes of interest are
highlighted in blue and the data for these genes are also highlighted (blue) inside the
table view, as shown in Figure 105.

Figure 105 Volcano Plot with lassoed genes example
applied Analysis_24.tacx
Sample QC View  Summary View Alt-Splice View
" Gene Table |Summary ||Sample Table Scatter Plot |” Volcano Plot | Hierarchical Clustering || WikiPathways || Sample Signals || Chr Summary
& What is the differential expression between Liver and Muscle? Color Settings | [7] Show Filtered Only [] Use FDR P-Val =
[Apply View[]| how/Hide Columns Add Column | [ Customize Annotations | [Gene List|v| - P-val vs Fold Change
miRNA Interaction
D Liverd|[Musde| Jp g FDRP- . Gene
AvallaGll e Rl Sty Description Group T8
count: 10509 (10g2)  (log2) v ¥

[TC03001023n0.1 | 1647 _ 481 | 262948 956E-19 6.39E-16 HRG  histdine-rich glycoproten Codng |
I1C15002793hg.1 | 732 1461 -15659 986E-19 653E-16 CAPN3  calpain3 Coding
I1C16002057hg.1 1815 841 85086 995E-19 653E-16 HP haptoglobin Coding 168
I1C16000345h0.1 596 1700 -224305 104E-18| 654E-16 MVLPF  myosin light chain, phos...  Coding
TCOX000943..1 | 717 1417 -12809 107E-18 654E-16 DMD dystrophin Coding
[1C02005000hg.1 544 1694 -288182 105E-18 654E-16 KLHL4L  kelch-like family membe... Coding 147
[1C04000370hg.1 1411 44 83777 105E-18 654E-16 UGT2BL.. UDP glucuronosyltransfer... Coding
I1C06000060hg.1 ~ 1338 624 14131 102E-18 654E-16 DSP desmoplakin Coding
I1C12001892hg.1 = 1602 529 16945 106E-18 654E-16 PAH phenylalanine hydroxylase Coding
IC1300064Lhg.1 1691 461 504082 105E-18 654E-16 CPB2 carboxypeptidase B2 (pl.. Coding 126
I1C10000966h0.1 45 153 -178922 110E-18 655E-16 IDI2 isopentenyl-diphosphate... Coding
1C02000539hg.1 | 501 1436 -65286 109E-18 655E-16 SMYD1  SET and MYND domainc... Coding El
I1C06002074hg.1 502 1413 -55213 108E-18 655E-16 TRDN  triadin Coding S uE
1C19002723h0.1 | 1448 536 55648 113t-18 668E-16 AIBG  alpha-1-Bglycoprotein  Coding ©
rcox000874hg.1 514 125 -16449 121E-18 702E-16 ASBLL  ankyrin repeat and SOCS... Coding &
I1C20000282hg.1 | 1728 826 5179 120E-18 7.02E-16 LBP lipopolysaccharide bindi... Coding
[1C07003079hg.1 | 1408 587 20511 131E-18 7.57E-16 CYP3AS  cytochrome P4S0, family... NonCod... 84
I1C10000698hg.1 551 1622 -167624 138E-18 7.81E-16 ANKRD2  ankyrin repeat domain 2.. Coding
I1C08001014hg.1 © 1491 472 116527 137E-18 7.81E-16 FGLL fibrinogen like 1 Coding
[1C12002789hg.1 © 1356 499 38042 140E-18 7.85E-16 GYS2 glycogen synthase 2 (liver) NonCod... 63
1C12000346h0.1 | 7.78 1559 22456 148E-18 813E-16 PFKM  phosphofructokinase, mu... Coding
[1C02001162g.1 © 1659 1005 9341 148E-18 813E-16 AOXL  aldehyde oxidase 1 Coding
1C10002972hg.1 1435 51 60773 148E-18 813E-16 CYP2CI8  cytochrome PASO, family... Coding
1C10000824hg.1 1493 504 94311 156E-18 849E-16 HABP2  hyaluronan binding prot.. Coding 42
1C05000387hg.1 ~ 1402 532 41741 169E-18 O11E-16 BHMT  betaine--homocysteine S... Coding
1C06001330hg.1 133 446 45016 182E-18 O73E-16 SLCI7A2  solute carrier family 17... Coding
I1C08002503hg.1 633 1674 -136419 188E-18 091E-16 FBX032  F-box protein 32 NonCod... -
I1C01000658hg.1 ~ 1372 513 38468 187E-18 991E-16 DIOL deiodinase, iodothyronin... Coding
[1C220004870g.1 | 691 1521 -31518 190E-18 996E-16 CLTCLL  clathrin, heavy chain-like 1 Coding
I1C04000403hg.1 - 1758 643 227281 204-18 106E-15 ALB albumin Coding

1 1294 431 3979 22-18 109E-15 UGT2B10 UDP glucuronosyltransfer... Codin 0

| Count: 10509 Selected: 252 4 ¥ [¥] Show Filtered Only 32768 409 e Ee - L 8 e 512 0% 3788
Fold Change.

Obtaining Information Related to Individual Probe Sets

1. Mouse over (position the cursor over) a probe set to displays its details, as shown
in Figure 106.

Figure 106 Volcano Plot mouse-over
example

9 1D: TC1600007440.hg.1
Liver Avg (log2): 14.81

Muscle Avg (log2): 19.68

Fold Change: -29.09

P-val; 4.87E-17

@ FDR P-val: 1.57E-14

Gene Symbol: ALDOA

" Description: aldolase A, fructose-bisphosphate

#| Group: Multiple_Complex
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Volcano Plot graph 1. Click the Options == button (upper right).
options The Options menu appears.
Save as PNG
Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.
— Low Quality (96dpi)
— Normal Quality (150dpi)
— High Quality (300dpi)
— Ultra Quality (600dpi)
Print

Prints the currently displayed graph.

Scale Settings

1.
2.

Click Scale Settings.

Select the Auto Scale check box to set each axis automatically (based on the data
selected).

Deselect the Auto Scale check box (Figure 107) to enable both the X and Y Min
and Max value boxes, then enter the appropriate Min and Max values.

Click the Show X Grid and/or Show Y Grid check box(es) to display X/Y grid
lines in the graph.

Optional: Click Default to return to the factory default settings.

Figure 107 Scale Settings window

Scale Settings

Auto Scale
MinY: |0
Show Y Grid

Default |

[ OK ] [ Cancel ]
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Color Settings
1. Click the Color Settings.

The Color Scale Configuration window appears. (Figure 108)

Figure 108 Color Scale Configuration
window

Color Scale Configuration

[T] Auto Scale [[] Log2 Transformation

Max:

1 M| -
B~

Min:

1 H-

[ OK ‘ [ Cancel ‘

2. Optional: Select Log 2 Transformation to color the fold change data points based
on log transformation.

Note: Leaving both check boxes unselected (Log 2 Transformation and Auto
Scale) automatically colors the fold change based on linear data.

3. Use the color drop-down menus to assign new colors for your data points.

4. Click OK to save your changes or click Default to return to the factory settings.

Show Legend
1. Click Show Legend check box to display the Legend. Uncheck to turn it off.

Show ToolTip

The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn on ToolTips. Uncheck to turn off.

Clear Selections

1. Click on Clear Selection.

All previously selected items are now cleared from the graphs.
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Hierarchical Clustering is a method of cluster analysis which seeks to build a hierarchy
of clusters for use as a data mining tool.

1. Click on the Hierarchical Clustering tab. (Figure 109)

The Hierarchical Clustering Graph as a 5000 gene limit. If the message, Too much
data to cluster. Apply a stricter filter to reduce the number of genes appears,
click on the Gene Table’s, Filters drop- down menu to apply a stricter filter.

"Managing filters" on page 100.
After the filter is set to under 5000 results, a button appears. Click

this button to generate the graph.

Hierarchical
Clustering graph

Figure 109 Hierarchical Clustering window tab

Volcano Plot |7 Hierarchical Clustering WikiPathways Sample Signals | Chr Summary

e &l @, Label By file Name | Color By: Condition ~
20

1125

25

ek

o
Condition
W iver
. Muscle

=

vor-a

WTPIlus_Liver_...
WTPlus_Liver_...
WTPlus_Liver_...
WTPlus_Liver_...
WTPlus_Muscl...
WTPlus_Muscl...
WTPlus_Muscl...
WTPlus_Muscl...

IMPORTANT! The processing limit of the Hierarchical Clustering Graph is 5000 genes.
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Labeling the hierarchical clustering graph

1. Click the Label By drop down to select how you want to label the Graph.

The Label By selection you choose is displayed at the bottom of the graph, as
shown in Figure 109. It shows the Label By is defined as Filename.

2. Click the Color By drop-down to select the attribute to color the graph by.

The example in Figure 109 shows the Color By is defined by Tissue. The color
legend key (far right) shows the Liver Tissue samples are red (top of the graph),
while the Muscle Tissue samples are blue (top of the graph).

There are two methods to select interesting probe sets.

Method 1: Zoom Slider
s Refresh | :: Q @l

1. Click the Zoom slider bar, then hold down the left mouse button and move the
bar down right to magnify point(s) of interest.

Method 2: Mouse Zoom

1. To zoom in on a region of interest, left-click, hold, then move the mouse to frame
your selection.

2. Release the mouse button.

Restoring Full View

1. Click the four arrow icon or move the slider to its left stopping point.

Refreshing the View

After adding or editing a user attribute in the table, make sure you click the Refresh
button to synchronize the graphs with your new updates.
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Your region of interest is now magnified revealing the Gene Symbols (right
column), as shown in Figure 110.

Figure 110 Hierarchical Clustering zoomed in view

Scatter Plot || Volcano Plot ” Hierarchical Clustering = WikiPathways Sample Signals = Chr Summary

1Q& || @ Labei By: [File Name | Color By:[Condition ~

YEXZ
ACTAL
MEB
MEXN
FAEBP3
CAPZ
MYLS
FHL1
TC0200016335.hg.1
GGT3P
meyneebo
TCO700013172.hg.1
TC0300012513.hg.1
CTD-2044)15.2
GATA4
TMEM27
UGT2B10
TCO600005994.hg.1
PHEAZ
IG5F23
SHPK; TRPVL
CYP4A22
GPR37
PTHIR
CDA
TC0600007369.hg.1
HUGGC
LOC729083; RF11-7
KRTLEPLE
SALLL
RMD1

WTPlus_Muscle_...
WTPlus_Muscle_...

WTPlus_Muscle_...

@
o]
2
5
=
w
=
E

WTPIlus_Liver_Re...
WTPlus_Liver_Re...
WTPIlus_Liver_Re...

2. Click to highlight the Gene Symbol(s) to highlight the TC ID information within
the Gene Table.
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Obtaining information related to individual TC IDs

1. Mouse over (position the cursor over) a TC ID of interest to displays its details, as
shown in Figure 111.

Figure 111 Hierarchical Clustering mouse-over example

Signal: 6.63
Sample: HTA2_Liver_BetaSamplePool_3.sst-rma-

combined-dabg.chp
ID: TC07001332.hg.1

Gene: PGAM2
Tissue: Liver

HTA2 Muscle B...

TA2_Liver_Beta...
HTA2 Muscle B...
HTA2_Muscle_B...

TAZ2_Liver_Beta...
TA2 Liver Beta...
HTA2 Muscle B...

If you are interested in viewing which genes are in a particular branch of the graph,
right click on a yellow node on the left side of the graph. (These steps can also be
performed on the yellow nodes at the top of the graph to select items based on the

Label By drop-down).
These TC IDs are also highlighted in the Table.
1. Click on Select Cluster to highlight the gene (listed on the right) in that cluster.
(Figure 112)

Selecting ltems in a
cluster

Figure 112 Select Cluster option

Select Cluster e

Swap Cluster
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Hierarchical 1. Click the Options == button (upper right).
Clustering graph The Options menu appears.
options

Save as PNG

1. Click Save as PNG.
2. Choose a resolution.

3. Name, then select a location to save the PNG file.

Print
1. Click Print, then print the currently displayed graph using your configured
printer as you normally would.
Colors Settings

1. Click the Color Settings.
The Color Scale Configuration window appears. (Figure 113)

Figure 113 Color Scale
Configuration window
1 [ Auto Scale [] Log2 Transformation
Max:
1 (-]
O~
Min i
1 |. vJ
1
{ oK | { Cancel |

2. Optional: Select Log 2 Transformation to color the fold change data points based
on log transformation. Note: Leaving both check boxes unselected (Log 2
Transformation and Auto Scale) automatically colors the fold change based on
linear data.

3. Use the color drop-down menus to assign new colors for your data points.

4. Click OK to save your changes or click Default to return to the factory settings.

Show Legend
1. Click Show Legend check box to display the Legend. Uncheck to turn it off.

Show ToolTip

The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn ToolTips on. Uncheck to turn ToolTips off.
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Show Cluster Points

1. Click Show Cluster Points to make the yellow nodes visible in the branches of the
graph. To turn off the nodes (cluster points), click Show Cluster Points to disable
this feature.

Clear Selections
1. Click on Clear Selection.

All previously selected items are now cleared from the graphs.

WikiPathways WikiPathways (wikipathways.org) is a biology community maintained website that
displays biological pathways. Each pathway has its own web page that contains
diagrams, descriptions, references, version histories, component genes, protein lists,
etc.

You must have ab active Internet connection before using WikiPathways.

1. Click on the WikiPathways window tab. (Figure 114)

Figure 114 WikiPathways window tab

- gy Il Volcano Plot | Hierarchical Clustering r WikiPathways  Sample Signals Chr Summary

BE PSS

ochrome P450
Order by PRL %~ | N Wl : || filtered out ‘

[Cuunt VI

Nuclear Receptors Meta-Pathway -

Metapathway biotransformation

Cytochrome P450 genes

(7 cvP

Complement and Coagulation Cascades Q ‘ P ‘ ‘ | Feat | |

Dengue-2 Interactions with Cemplement and Coag... Substrste
NRF2 pathway
Oxidation by Cytochrome P450 EyRaEdz

Human Complement System Q /
ateo s @
Striated Muscle Contraction l

Glucuronidation
Pregnane X Receptor pathway E =

EYRAIAY

EYBOIET

m

cypiEz

EYEATANY

YRARAL

CYRInhn

BE

EYPZIAZ

CYPIaAY

EYEZEAY

Arrhythmogenic Right Ventricular Cardiomyopathy £¥PZaaT

CyBdFiz EXDZECH

Constitutive Androstane Receptor Pathway e Y

Srbarsy EYBITAY

P cYP Fe2+
Vitamin D Receptor Pathway cY Fez+ e |

Substrate Substrate oAl CyREIAT

EXEZFCN

CXPIFY

Tamoxifen metabolism
oz || sctivated 02 T

Nuclear Receptors in Lipid Metabolism and Toxicity eV, Cormazy
[— ENPAGAY

Statin Pathway

y pra PR
Complement Activation CYpish
- . v _CYBSB ’.
VEGFA-VEGFR2 Signaling Pathway (O] -

Py

:

Selenium Micronutrient Network

Farnesoid X Receptor Pathway

Bile acid and bile salt metabolism

Folate Metabolism

PPAR Alpha Pathway

Drug Induction of Bile Acid Pathway

Vitamin B12 Metabolism

Calcium Regulation in the Cardiac Cell (o]

2. At the Histogram panel (left pane), double-click on a Pathway, as shown in
Figure 114.

The appropriate WikiPathways graph appears.
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Note: In some Wikipathways cases, when a gene symbol is shared by several TC-IDs,
the box is divided in several smaller boxes each with the relevant color for the TC-ID,
as shown in Figure 115. Up-regulated is displayed at the top, while down-regulated is
displayed on the bottom. Instances of multiple up/down regulated are displayed as
split horizontal boxes. within the box.

Figure 115 Multi-
colored TC-ID box
examples

Overview of the WikiPathways Window

Figure 116 WikiPathways window tab

Click to view a currently selected pathway on WikiPathways.org

el gJ @ Volcano Plot | Hierarchical Clustering 'WikiPathways Sample

Oxidation by Cytochrome P450 Tool Bar

Order by |ppp |83%‘_Pathway5 Zoom Slider S
[count -] Graph Legend —~
‘Graph\sizing tools

filtered out

Nuclear Receptors Meta-Pathway

Legend showing genes that do not meet your current filtering criteria

Metapathway biotransformation p— -
ytochrome genes
Complement and Coagulaticn Cascades (O] ‘ ‘ /‘ e | [ |
Dengue-2 Interactions with Complement and Coag... Substrate BTYEE
—_— . '
52 oty -
— [ substrste | w
Oxidation by Cytochrome P450
T >
Human Complement System ¢ I A - P L -
—— reor
— cvp Fad:
Striated Muscle Contraction P,
~
Glucuronidation
e CvezaAT
pragnane X Outdated Pathway Alert \ )
et ——Currently displayed Pathway [ o ] [ rvirs )
Arrhythmogenic Right Ventricular Cardiomyopathy \ / CYPzRET
Constitutive Androstane Receptor Pathway P Y CXBFE b
Vitamin D Recentor Path cve Faze | cvp Fe2+ | ebars CYEZTAN
itamin eceptor Pathway p— Subsiate cyez781
Tamoxifen metabolism _ oz activated 02 CYRZTCT
Nuclear Receptors in Lipid Metabolism and Toxicity
—_— |
Statin Pathway Histograms Panel :
Complement Activation
VEGFA-VEGFR2Z Signaling Pathway Q
Selenium Micronutrient Network (/. [T
CYBERY

Farnesoid X Receptor Pathway CYBER2

CYBERE

o

Bile acid and bile salt metabolism

Folate Metabolism

PPAR Alpha Pathway

Drug Induction of Bile Acid Pathway

Vitamin 812 Metabolism

Calcium Regulation in the Cardiac Cell Q

‘\Histogram Panel Zoom Slider
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Updating an outdated pathway

A clock icon to the right of a pathway (as shown in Figure 117), indicates the
software has detected an outdated Pathway.
1.

Click the Clock icon to start the update process.

Figure 117 Pathway is Outdated

Human Complement System
—

miR-targeted genes in sguamous cell., ‘
——

This pathway is outdated. Click to update h
miR-targeted genes in leukocytes - Ta.o M

The Clock icon becomes an Hour-Glass while the update is downloading.
(Figure 118)

Figure 118 Pathway Update In Progress
Huma%om plement System ﬁ *

If this Warning icon appears (Figure 119), check your Internet connection and try
the update again.

Figure 119 Pathway Failed to load

Human Complemen..,

i *
Regulation of Actin Cyto.

| Failed to load this pathway. h
5105 Susceptibility Path... T

After downloading is complete, a NEW icon appears (Figure 120) confirming the
update was successful.

Figure 120 Pathway Update Download
Complete

Human Complement System
—

e
miR-targeted genes in %Jamo.]s cell...

Toupdate ALL currently displayed Pathways, see "Download/Update Pathways"
on page 128.
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Changing the order of the Histogram panel
1. Use the Order by drop-down menu to change the histogram panel display from
Count (default) to Significance, as shown in Figure 121.

Note: Significance is calculated using a 2x2 contingency in a Fisher's Exact Test
(Two Sided). Fisher's Exact Test is a statistical significance test used in the

analysis of contingency table(s).

B

D

— A =Number of overlapping genes in this pathway (genes that passed the
filtering criteria for a given pathway)

— B =Number of non-overlapping genes in this pathway (genes that do not pass
the filtering criteria for a given pathway)

— C=Number of genes in current table that passed the filtering criteria but do
not belong to this pathway.

— D = (Total number of genes that did not pass the filtering criteria) - B

After a p-value is established using Fisher's Exact Test, it is converted to -log10.
The result of this conversion is the Significance.

Figure 121 Order by drop-down
menu

Crder by

[Count v]

Count

Metaeathwaz bictr...

Retinoblastoma (R...
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Changing the up/down regulated and significance colors
1. Click the Graph Legend color bar.

The Color Scale Configuration window appears. (Figure 122)

Figure 122 Color Scale Configuration
window

Color Scale Configuration

[T] Auto Scale [[] Log2 Transformation

Max:

1 M| -
B~

Min:

1 H-

[ OK ‘ [ Cancel ‘

2. Optional: Select Log 2 Transformation to color the fold change data points based
on log transformation.

Note: Leaving both check boxes unselected (Log 2 Transformation and Auto
Scale) automatically colors the fold change based on linear data.

3. Use the color drop-down menus to assign new colors for your data points.

4. Click OK to save your changes or click Default to return to the factory settings.

Adjusting the Histogram panel size

1. Move the slider left or right to change the size of the Histogram panel display.
(Figure 123)

Figure 123 Histogram Panel Slider
Selenium Micronutrient Metwork

Insulin Signaling w

Farnesoid X Receptor Pathway

) =

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 126



Chapter 6 Gene view 5%
Gene Level Differential Expression analysis graphs £

Adjusting the WikiPathways graph size

Figure 124 Histogram Panel Slider and

Zoom Tools
PLH &%l
T 0%

¢ Drag the slider left or right to change the size of the graph. (Figure 124)

¢ C(lick the drop-down menu, then click to select the viewing percentage you want.
e Click # toincrease the graph'’s size by 5%.

e Click 2 to decrease the graph’s size by 5%.

e Click @ torevert the graph’s size to its default (fit to screen) size.

Using the scroll wheel

e Roll the scroll wheel forwards to zoom in.

e Roll the scroll wheel backwards to zoom out.

Panning the WikiPathways graph
1. Click and hold down the left mouse button.

A cursor with four points appears.
2. Move the mouse to pan the graph.

3. Release the mouse button to disable panning mode.
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Using the table and WikiPathways graph

1. Single-click on a table entry to view it within the pathway. Your selection is
highlighted with a yellow frame around it, as shown in Figure 125.

For information on how to change column filtering properties, see "Filtering
column data" on page 99.

enc Table |Summary || Sample Table Scatter Plot || Volcano Plot Clustering |” WiliPathways | Sample Signals || Chr Summary
Comparison: Liver vs Muscle | v| 2 Whatis the differential expression between Liver and Muscle? BE & O
‘A v ‘ row/Hiaa Col ‘ HE n‘ ‘[Addc i HC " HG . t‘ ‘ Oxidation by Cytochrome P450
pply View|¥ ow/Hide Columns| ¥ [Export |+ olumn | ( Customize ene List| v
% - B filtered out
iRNA racion order by PPP s B | \
Count -
U G ] e
T+ 5 Pval Avg  Avg Szl Description Group Nuclear Receptors Met -
219 (Iog2) (log2) —_— - =
COUnEZE _ Metapathway biotransforma. (R
TC03001023 ... Y 322£-14 55012 16, 1 histidine-rich glycoprotein  Coding B
. . ; Complement and Coagul... (¢
TC03001024... 7.248-17 173613 kininogen 1 Codin Somplement
’ ! it (5567
TC09002907h.. | 362074 332615 119612 167 487 ORML orosomucoid 1 Coding Dengue-2 Interactions with Co...
TC17000542h.. 366208 108E-15 627613 1664 481 G6PC glucose-6-phosphatase, ... Coding ry—
TC11001356h.. = 3737.32 115614 271612 1685  4.98 HPX hemopexin Coding ———" e - Uesens ]
TC10001546h.. | 375427  243E-14 458612 1645 458 CYP2(8  cytochrome P450, family.. Coding n by Cytochrome... e
TC02004094h... = 395961  4.89E-12 2.26E-10 apolipoprotein e Complernent Syem ] Fws_ all E
TC10002643h.. 418859  234E13 23111 - APOBEC complementati.. NonCoding
TC1500039Lh... 437208 5 5 439 SLC27A2  solute carrier famil Striated Muscle Contraction
! ly 27 (f... Coding
TC05003424 ... ; 452612 17.09 492 €9 complement component 9 Coding miR-targeted genes in lymphoc.
TC09002706... 354£-15 123612 1666 446 BAAT bile acid-CoAamino acid... NonCoding CVPZEB/
miR-targeted genes in muscle c..
TC10000675h... S23E-16 421613 1701 48 CYP2C9  cytochrome P450, family...  Coding - == B
TC19000571h. SA2E-17 173613 1694 458 CYP2B6  cytochrome P4S0, family.. Coding Glucuronidation ovp e = YR
TC11002891h... 927615 231612 171 465 APOC3  apolipoprotein C-II NonCoding Pregnane X Receptor path Suosirate Ve
gnane X Receptor pathway
TC01006295h... 2376-16 263613 | 1711 466 CFHR2  complement factor Horel.. Coding i civated 02 Ueew) _ R
TC02001628h... S176-17 173E-13 1817 567 APOB apolipoprotein B Coding Arhythmogenic Right Ventricul.
TC0900142Lh... 350E-15 12312 | 1782 531 ALDOB  aldolase B, fructose-bisp... Coding Constitutive Androstane Rec... _
TC01001354... 108E-13 135611 167 402 APCS amyloid P component, se... Coding Vitamin D Receptor Pathway < _
TC04002794 ... 230E16 263613 | 1927 656 FGG fibrinagen gamma chain  NonCoding
TC09002906.h... 119E-15 6.54E-13  17.35 4.64 ORM2 orosomucoid 2 Coding Tamoxifen metabolism
TC01003535 ... . 797617 179613 1754 479 SERPINCL  serpin peptidase inhibitor... Coding Nuclear Receptors in Lipid M.. N
TCOX000676... 694391  6626-18 144613 | 1731 455 F9 coagulation factor IX Codin . 7
o 4 Statin Potimiay ] ]
TCO4000777h.. 70582 229616 263613 181 532 FGB fibrinogen beta chain Coding
TC02004095h.. 7370 213t-12 119610 1858 573 APOB apolipoprotein 8 NonCoding miR-targeted genes in epitheliu..
TC02004093h.. 745394  601E-15 176612 1814 527 APOB apolipoprotein 8 NonCoding ement Activation ]
TC04001274h.. | 761883  3556-17 161613 1751 461 GC group-specific compone... | Coding —
TC01004981h... = 7647.61 446E-14 7056-12 | 1769 479 C4BPA complement component... NonCoding | VEGFA-VEGFR2 Signaling... ()
TC1300064Lh.. 800123 350615 123612 1743 417 CPB2 carboxypeptidase B2 (pla... Coding Selenium Micronutrient Network
TC16001240h.. 894237  290E-17 161613 1774 461 TAT tyrosine aminotransferase  Coding o cional
TC04002793h... | 839835  893E-15 224E-12 1898 584 FGA fibrinogen alpha chain NonCoding ~ | ff e 2'9NalINg (O]
< n » Famesoid X Receptor Pathway |~
0 ble |~ |~ | Count:1219 Selectec:1[ £ [ & [] Show Filtered Only 7 i y

WikiPathways
graph tool bar

Figure 126 Tool bar buttons
BEEEr

Download/Update Pathways
(Described left to right)
1. If outdated Pathways are detected, the Ei button is enabled (as shown in

Figure 126). Click this button to download/update all the latest available
pathways.

Note: If no Internet connection is detected, the message No pathways found appears
inside the Pathways left window pane. Check your Internet connection or consult your
IT department for help with establishing Internet access.
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Export Pathway Metrics
1. To Export Pathway Metrics, click the button.
An Explorer window appears.

2. Navigate to a export location, then click Save.
Your pathway metrics are now saved as a tab-delimited TXT file.

Show Pathway Comments

1. Click the EI button.
A window appears that contains any comments associated with the selected

(highlighted) pathway. (Figure 127)

Figure 127 Pathway comments example

Pathway comments

Comments
Ouidation of a substrate by Cytochrome P450. Adapted from Niesink et al., Chapter 3, p. 47-48.
WikiPathways-description

Metabolic Process

WikiPathways-category

References

v | 1. Toxicology; Principles and Applications
PubMed
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Save as Image

1. Click the [ga8] button.
An Export parameters window appears. (Figure 128)

Figure 128 Export parameters window

Export parameters

') Export histogram
©) Export both
~ Export pathway

©) Current viewport
@ All pathway

~Image quality
© Low Quality (96 dpi)
@ Normal Quality (150 dpi)
J High Quality (300 dpi)
© Ultra Quality (600dpi)

[ oK ][Cancel

2. Click the appropriate radio buttons, then click OK.
An Explorer window appear.
3. Navigate to a save location.

The default format is PNG, but you can click the Save as Type drop-down to
select a different graphic format.

4. Enter a filename, then click Save.
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Print
1. Click the a button.

An Export parameters window appears. (Figure 129)

Figure 129 Export parameters window

Export parameters

@ Export pathway
) Export histogram
©) Export both

{Exporl pathway

() Current viewport
@ All pathway

l [ Cancel

2. Click the appropriate radio button, then click OK.

Pathway print preview window appears. (Figure 130)

Figure 130 Pathway print preview

Pathway print preview

&/ @ e 8 E e H

3. Double-click on the window’s header to expand the window to full size.

4. Optional: Use the tool bar buttons to adjust the preview window’s size.

5. To print (to a pre-configured printer), click the Print icon. (Figure 130)
The Print window appears.

6. Select the printing options as you normally would, then click OK.

WikiPathways Trademark/Legal Page
1. Click the % button to review and understand the Terms and Usage Agreement.
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Sample Signals The Signal Bar Graph is a graphical representation of each Transcript Cluster ID's
signal intensities and standard deviations among conditions.

1. Highlight a row in the Sample Table to display the signals for that TC ID (for each
condition) in the Sample Signals graph, as shown in Figure 131.

Note: The height of the bar represents the average signal of each comparison. Each dot
that lies on the top of the bar represents the signal (from a sample for that specific
gene).

Figure 131 WikiPathways window tab

Sample QCView  Summary View Alt-Splice View
” Gene Table |Summary || Sample Table Scatter Plot | Volcano Plot || Hierarchical Clustering || WiliPathways |7 Sample Signals | Chr Summary

2 Whatis the differential expression between Liver and Muscle? Clear Selection | [ Scale Settings
[apply view|w Show/Hide Columns| ¥ [Export]¥| [ Add Column | [ Customize Annotations | [Gene List || Gene Symbol: CYP286
- - Description: cytochrome P4S0, family 2, subfamily B, polypeptide 6
Group: Coding
bl o | p— Grow : T
pval | 9 Y9 symbol
(log2) (log2)
320E-14) 559E-12 455 HRG histidine-rich glycoprotein  Coding
362001  7.24E-17 173E13| 1634 451 KNGI kininogen 1 Coding
362074  3326-15 119E12| 167 487 ORM1  orosomucoid 1 Coding
366208  LOBE-15 627E-13| 1664 481 GGPC glucose-6-phosphatase, c... Coding
TC11001356h.. | 373732 L1SE-14 271E-12| 1685 498 HPX hemopexin Coding
TC0001546h... | 375427  243E-14 458E-12 | 1645 458 CYP2C8  cytochrome PASD, family.. | Coding
TC02004004h... | 395061  4.80E-12 226E-10 1832 637 APOB apolipoprotein B NonCoding 35
TC100026430... 234E-13 231611 1617 413 AICF APOBECL complementati... NonCoding
TC1500039Lh... 7A4E-15 199E-12 1649 439 SLC27A2 solute carrier family 27 (f.. Coding
237E-14) 452612 1709 492 CO complement component 9 | Coding
354E-15 123£12 | 1666 446 BAAT bile acid-CoAramino acid... NonCoding
=16 4 - 48 p2Ca P420, fam oding
S542E-17 173613 1694 458 CYP2B6  cytochrome PASO, family.. Coding _
92/E 15| 231612 171 465 APOC3  apolipoprotem C-II NonCoding |l S
560062  237€-16 263E-13 1711 466 CFHR2  complement factor H-rel...  Coding = 5
577184 517€-17 173E-13| 1817 567 APOB apolipoprotein B Coding 5
582581  350E-15 123E-12 1782 531 ALDOB  aldolase B, fructose-bisp.. Coding v
65791  108E-13 1356-11 167 402 APCS amyloid P component, se... | Coding
660054 230616 263613 1927 656 FGG fibrinogen gamma chain  NonCoding
670485 119E-15 654E-13 1735 464 ORM2  orosomucoid 2 Coding
688067 797617 179E-13 1754 479 SERPINC1 serpin peptidase inhibitor... Coding
TCOX000676h... | 694391  662E-18 144E-13 | 1731 455 F9 coagulation factor IX Coding
TC04000777h.. | 70582  220E-16 263E-13 | 181 532 FGB fibrinogen beta chain Coding s
TC02004095h... | 7370 213E-12 119€-10 | 1858 573 APOB apolipoprotein B NonCoding
TC02004093h... | 745394  601E-15 176E-12| 1814 527 APOB apolipoprotein B NonCoding
TC04001274h.. | 761883  35SE-17 161E-13 | 1751 461 GC group-specific compene... | Cading
TCO100498Lh.. | 764761  446E-14 705612 1760 479 C48PA  complement component.. NonCoding
TC1300064Lh.. | 800123  350E-15 123E-12| 1703 4.7 CPBZ carboxypeptidase B2 (pla... Coding
TC16001249h... | 894237  290E-17 161E-13 | 1774 461 TAT tyrosine aminotransferase  Coding [
TC04002793h... | 899835  B93E-15 224E-12| 1898 584 FGA fibrinogen alpha chain Nun(u]dmg v
< 111, »
P Findin Table Count: 1218 Selected: 1[4 | & | Show Filtered Only 0 Giver

2. Click on a dot to select a sample, then mouse over the sample to display the
sample name and signal, as shown in Figure 132.

Figure 132 Single Sample mouse over example

Sample: HTAZ_Liver_BetaSamplePool_4.sst-rma-combined-
dabg.chp
Signal: 16.93

This selected sample is also highlighted in the Sample Table. For details on how
to use the Sample Table, see "Common table functions" on page 93.
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Signal Sample Bar 1. Click the Options == button (upper right).
graph options The Options menu appears.
Save as PNG

1. Click Save as PNG.
2. Choose a resolution.

3. Name, then select a location to save the PNG file.

Print

1. Click Print, then print the currently displayed graph using your configured
printer as you normally would.

Scale Settings

1. Click Scale Settings or click | Scale Settings ).

2. Select the Auto Scale check box to set the Y axis automatically based on the data
selected

3. Deselect the Auto Scale check box (Figure 133) to enable the Y Min and Max value
boxes. Select a Min and a Max Y axis value.

4. Select the Show Y grid the check box to display grid lines in the graph.
5. Optional: Click Default to return to the factory default settings.

Figure 133 Scale Settings window

Scale Settings

Auto Scale
MinY: 0 Max ¥: 21
Show Y Grid

Default |

[ OK I [ Cancel I

Show ToolTip

The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn ToolTips on. Uncheck to turn ToolTips off.

Clear Selections

1. Click on Clear Selection or click | €lear Selection |

All previously selected items are now cleared from the graphs.
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® The Chromosome Summary graph is a visual summary of your results on
chromosomes.

* Probe Sets are plots based on their chromosomal positions, however Probe Sets
without chromosomal positions are not plotted on the graph. Probe Sets with non-
standard chromosome assignments are also not plotted. Keep this in mind, as you
may see less probe sets in the chromosome summary graph than the scatter and
volcano plots.

¢ In Figure 134, up-regulated probe sets in Liver (Conditionl) vs. Muscle
(Condition2) are plotted on the top of a chromosome in red. The down-regulated
probe sets in Liver (Condition1) vs. Muscle (Condition2) are plotted at the bottom
of a chromosome in green.

® The size of each color block in the chromosome summary graph represents its
gene size, therefore, the larger the square, the larger the gene. In some instances,
a square appears larger, because it may contain more than one probe set (due to
the minimal pixel limitation). Also, a square might contain multiple probe sets
due to minimal pixel limitation.

* Any previously lassoed genes are reflected in the Chromosome Summary graph
and are represented in magenta.

Figure 134 Chromosome Summary view example
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1. Click the black up or down arrows (Figure 135) to navigate through each
highlighted gene or right click in the table to get the gene symbols/IDs of these
lassoed genes.

Figure 135 Gene Table and Chromosome Summary example

appli Analysis_28.tacx

Sample QCView  Summary View

" Gene Table |Summary || Ssample Table Scatter Plot | Volcano Plot || Hierarchical Clustering | WikiPathways || Sample Signals | Chr Summary
| comparison: Liver vs Muscle [¥| & Whatis the differential expression between Liver and Muscle? 7] Color By smm‘up [® +) pown EJHFDN Change Scale: 2 Dmgg‘ =
[Aply view|] [Fil how/Hide Columns|¥] [Export ¥ | [ Add Column | [ Customize Annotations | [Gene List| | 1 JLEm, ¥, T IR T . U R T TR o v
m 2 L I[ IqlllI T ) T 1 7 llllll g T T J I]I II'II
ERErUPRLU LENLENE LN UL TR | LT LU
10 T\‘\,/Z[ M:i;'e ek val * FDRP-val Gene Symbol Description = A T
wount 1266 (oo?) (og) MM s, I S L Y - —0
— 6 Ly o T MURE, TN
TCO900011276... | 1284 431 37147 256E-19 8A48E-16 AMBP alpha-L-microglobulin/bikunin precursor M * (5 111, I TP PR PO W
TC1000011400... 385 1261 -43265 295E-19) 9.53E-16 ANKRDL ankyrin repeat domain 1 (cardiac muscle) Ml T wpw o, Tt g1 T F
TC1000010642... 1235 369 40328 320E-19 101E-15 ALCF APOBECL complementation factor [Vl PRI 1, T, p s g
TC1700007922... 1369 467 51979 340E-19 105E-15 G6PC glucose-6-phosphatase catalyticsubunit M (Il e T b L, BL T gL ET
TCO100016914... 408 1156 -17891 372E-19 109E-15 TNNIL troponin I type 1 (skeletal, slow) o Mot g LT
TCO100008454... | 1247 367 = 44396 377E-19 109E-15 C8A complement component 3, alpha polyp... Cc § )%y o, Ty o
TC1000011028... | 376 1185 27361 379E-19 109E-15 MYOZL myozenin 1 « |l - o
TC0400012478... 429 1341 55457 406E-19 113E-15 ASBS ankyrin repeat and SOCS box containing 5 M |f — o ‘l‘ v -
TC1900011750... | 1453 785 10203 406E-19 113E-15 APOCL apolipoprotein C-1 Mi f1 '
TC1700009597... 1241 515 = 15342 415E-19 113E-15 SLCI3AS solute carrier family 13 (sodium-depend.. M | ** C WUPEETT I, T
TC1400009417.. 369 105 -11188 494E-19 13LE-15 SPTB;MIR78SS  spectri, beto, enythvocytic; microRNA 7., wi | 26 Lo T 1AL LI L |
TCOX00010837.... | 1195 529 10061 502E-19 131E-15 MBNL3 muscleblind-like splicing regulator 3 [V XA L ALRLIRL B APRLLY RN |
TCO900009949... | 732 1414 -11263 549E-19 141E-15 TPM2 tropomyosin 2 (beta) mo (fsh [ARR L LI
TC0400011416... | 415 1142 -15484 569E-19 143E-15 LOC285556; RP.. uncharacterized LOC285556; Protein1OC... cc |49 AT &l "V
TC1600010789... ~ 1369 38 94814 6.80E-19 168E-15 TAT tyrosine aminotransferase M b UL LY PPLLIL " Y L
TCO400009064... 1565 535 125748 7.03E-19 170E-15 FGB fibrinogen beta chain M [ TpT PP L |
TC1100012423... | 1154 501 9203 796E-19 185E-15 APOAL apolipoprotein A-I mo (22 U A
TC1200007847.... | 12.72 52 18382 7.98E-19 185E-15 HSD17B6 hydroxysteroid (17-beta) dehydrogenas... M x [ Jr,° T T L LIPILPILILN
TC1200009913... | 732 1479 -17668 804E-19 185E-15 YBX3 ¥ box binding protein 3 wo |l Al
TCO900012162... 1546 64 53416 862E-19 195E-15 ORML orosomucoid 1 il
TC1400006688... 411 1223 -2786 9.56E-19 205E-15 Ne = -
TC1600010603...  4.88 1269 -2247 9.60E-19 205E-15 RRAD Ras-related associated with diabetes w17 -2 QR =
TCO100011402... 1487 418 16556 9.62E-19 205E-15 C4BPA complement componentd binding prot.. M (0>~ T 11 W1 1 1 1 1 i [ 111 1 T 1 L
TC0200014617... | 735 1518 -227.2 976E-19 205E-15 NEB nebulin M
TC1000006701... | 1371 495 = 43331 980E-19 205E-15 ITH2 inter-alpha-trypsin inhibitor heavy chain2 M
TC0200016752... 446 1512 -162027 107E-18 220E-15 TIN titin v N,
TCO300009772... | 137 437 64266 118E-18 240E-15 AHSG alpha-2-HS-glycoprotein M
TC1200011920... | 437 1434 -100633 125E-18 247E-15 MYL2 myosin light chain 2 Mi
TCO100012868... | 1173 418 18749 127E-18 247E-15 MASP2 mannan-binding lectin serine peptidase 2 M
TC0200008334.... 37 1036  -10122 1276-18 247E-15 SMYD1 SET and MYND domain containing 1 M~ 'Zl:&l':'- I | ! H%_'_I:['_-:'D':-:ﬂ:'
< [ 1. >
Hox Count: 1266 wmwmlEI eewmessowll 3B 20T 2 24 E % EE g g4 ¢ o24EIT T g4 %

Changing graph colors

* Use the drop-down menus to select up and down regulated probe set graph
colors. (Figure 136)

Figure 136 Color By menu

||:|Color By Strand |Up: | 'lDown: [ | "l Fold Change Scale:. 2 [ Log2

¢ Click the Color By Strand check box to color the graph by Positive and Negative
strand. (Figure 137)

Figure 137 Color By Strand check box

Color By Strand Positive:[. leegative:[D vl Fold Change Scale:l 2 |:||L092

* Change the fold change filter by entering a new Fold Change Scale number
(Figure 137), then click the Log 2 check box if you want to change the scale to log?2.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 135



eﬁ&

Chapter 6 Gene view -
Gene Level Differential Expression analysis graphs a‘»ﬁ

Ky

Selected Chromosome view

Click on any Chromosome in the Chromosome Summary graph to have it appear at
the bottom of the graph in the Selected Chromosome View, as shown in Figure 138.

Figure 138 Selected Chromosome view example
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w |1 . 'ﬂl l| ll- 1 | lll ! ll] I mu L mn |l l| |l
v [T LT
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- |
[T T>=<T TOT [T DO [T W T T 7 [T [ [ ]
mooo I SRR HoemooH o Mmoo Hmom Mmoo M ~ G
a = ) a4 o T4ain v 48 8 8 H 8 A e o &334 & 4 & & 8/
¢ Click the chr: drop-down to select a different chromosome to view in the Selected
Chromosome view.
e Use the Zoom tools as needed:
- Click,Q to zoom in.
— Click Q'to zoom out.
. LE .
— Click » w to return to the default display.
Exporting options Save as PNG

1. Click Save as PNG.

2. Choose a resolution.

3. Name, then select a location to save the PNG file.
Print

1. Click Print, then print the currently displayed graph using your configured
printer as you normally would.
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Interaction Network  Use this feature if you want to view the interaction between miRNA and mRNA data.
graph

IMPORTANT! Before you can use this Interaction Network feature, you must have analysis results
from both the miRNA and mRNA arrays. If the current analysis displayed is miRNA data, you must
select a mRNA Analysis from the Analysis Results window.

If the current analysis displayed is mMRNA data, you must select a miRNA Analysis from the Analysis
Results window.

1. Click miRNA Interaction. (Figure 139)

Figure 139 miRNA Interaction button

Analysis_12.tacx

applied

Sample QC View Summary View Alt-Splice View

¥ Gene Table Summary Sample Table

| Comparison: Liver vs Muscle |v| = What is the differential expression between Liver and Muscle?

||Js'1\ppl3.r View|v| |Filters|v| |Show/Hide Columns|v| |E)(por‘t|v| | Add Column | | Customize Annotations | |Gene List|v||| miRNA Interaction || I

An Explorer window appears. (Figure 140)

Figure 140 Explorer window

b Libraries » Documents » TACX » AnalysisResults » Analysis 15 »
-

Organize ~ New folder B= - 1 Q

4 . Favorites : Documents library
B Deskiop Analysis 15

<« Recent Places

Arrange by: Folder ~

Name Date mo
4 Downloads

11

apt_output 11787201

. Documents
Analysis_15.tacx 11/8/201

4 Libraries
> .*. Documents
> < Music
> &, Pictures
> i Videos

4 & Computer

> =¥ OSDisk (€ s ¢ i P

File name: Analysis_15.tacx - lTAC Result File (*.tacx) ']

[ Open \vH Cancel ]

2. Locate your analysis, then click to highlight it.

3. Click Open.
A Please Wait... message appears, then an Interaction Network window tab
appears (Figure 141) displaying an interaction network graph (top) and its
accompanying target table (bottom).
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The Network graph is a representation of the targets associated with a mRNA or
miRNA data displayed in the main (left) table.

IMPORTANT! The Network Interaction feature only accepts miRNA data vs. mRNA data or mRNA
data vs. miRNA data.

Figure 141 Explorer window

appli o Analysis_24.tacx o F X

Sample QC View  Summary View Alt-Splice View mEO
7

Gene Table | Summary || Sample Table Scatter Plot | Volcano Plot || Hierarchical Clustering || WikiPathways | Sample Signals | Chr Summary | Interaction Network
Comparison: Liver vs Musele || & Whatis the differential expression between Liver and Muscle? Target: Analysis_16.tacx | Comparison: Brain vs Lung || & [¥] Validated Content Only [¥] Filtered Only [] Common Links Only M=
[Agply View|+] [Fi [Show/Hide Columns| ¥ [Export| ] [(Add Column | [ Customize Annotations | [Gene List | YN =(EH)
miRNA Interaction |hsa-miR-1233-5p|

Fold DR P- Gene +
A A 5 D it G Target Data Ri —_— \ /
wg W escription roup arget Data Rall hea miR 20559 \ G r aph

g
Symbol
count: 1913 | (092)  (log2) 4

TCOX002231.hg.1 27601 163E-16 2.35E-14 MBNL3 muscleblind-like splicing...

TC19001019hg1 | 11 1554 2324 162E-16 235E-14 MKNK2  MAP kinase ineractings.. Coding |1 1 9 14 ¢
TC06001976hg1 695 1518 -30065 165E-16 238E-14 BVES blood vessel epicardials.. Coding | 13 7
TC13000418.hg.1 9.82 497 288 165E-16 2.38E-14 PROZ protein Z, vitamin K-dep... Coding
TC01002911hg.1 | 12.56 714 4294 166E-16 2.39E-14 |FRRS1 ferric-chelate reductase 1  Coding
1282 558 15162 167E-16 239E-14 FMOS  flavin coptaining monoo...
128 653 269 16716 220614 \]ain Table  ensfera..
802 1257 -2341 168E-16 2.39E-14
2526 170E-16 241E-14 DHCR7 7-dehydrocholesterol re...
502 1122 7384 173616 246E-14 KIHLAD  kelch-like family membe...
1425 523 52076 174E-16 246E-14 HULC  hepatocellular carcinom..
1527 108 22.14 1.75E-... 2.47E-... ACADSB acyl-CoA dehydrogena...
14.96 6.38 382.8 1.75E-16 247E-14 HSD11B1  hydroxysteroid (11-beta)... Coding
1304 834 2599 179E-16 252E-14 EXTL  exostosin glycosyitanste.. Coding |1 2 13 ¢

[nsa-miR-6778-5p| |nsa-miR-628-5p|

| |hsa-miR-299-3p|

|
hsa-miR-4668-5p|

miRNA: [ Gene: | Fod Change B8 119 |

1589 1146 2161 180E-16 253E-14 PRG4 proteaglycan 4 Coding

TC03001527.hg.1 764 1206 -2128 1.80E-16 2.53E-14 ADAMTS9 ADAM metallopeptidase... Coding :

TC01004452.hg.1 = 1317 769 44.7 182E-16 2.55E-14 AK4 adenylate kinase 4 NonCo... Z { Brain  Lung

TC01002194hg.1 | 1053 451 6521 183E-16 2556-14 MASP2  mannan-binding lectins.. Coding AdJ“StIed Avg | Avg Target Data Range
TCO7001674hg.l | 1202 534 10238 183E-16 255E-14 TFR2 transferrin receptor 2 Coding (I0g?)  (log2)

TC02000170hg.1 511 1021 -3426 184E-16 2.56E-14 |TRIMS4  tripartite motif containin... Coding 20500763 . IEEEITETn T 1095 6 19

TCIS001546h.1 586 1146 -4849 193E-16 2.68E-14 |[DAPK2  death-associated protein... Coding Si5iE 583 100, | 154c00 IR o 1B 716

TC11000184hg.l 549 1113 -4995 195E-16 270E-14|AMPD3  adenosine monophosph... | Coding SeoeTal B 5] o 205

TCO1001037hg.l | 128 477 26239 199E-16 274E-14|HAO2 hydroxyacid oxidase2 (I.. Coding 5650555 216|320 | s L 1534 Target Table

TCOX002125hg.1 478 1178 -127.84 199E-16 274E-14 XIST X inactive specific transcr... | NonCo... —— B 0 | cooor| 42| i A )

TC10000216hg.1 569 1252 -11418 199E-16 274E-14|SVILPL  supenvillin pseudogene 1  Coding 50T B oo | ooon| 399 199 12

TC13000344hg.l = 1267 839 1942 198E-16 274E-14|FARPL  FERM, ARH/RhoGEF and... Coding 50505517 B 0o | ooors] sl 5o 205

TC0700308Lhg.l = 723 1178 -2331 200E-16 274E-14 GATS GATS, stromal antigen 3. NonCo... 20501203 B oL | ooio] sar| s B 113

TCOB000820hg.1 611 114 -3915 207E-16 2.82E-14 |FHLS four and a half LIM dom... | Coding

TC12000892hg.1 = 1109 595 | 3537 207E-16 2.82E-14 |SDSL serine dehydratase-like  Coding

TC15001264hg.1 1067 1568 -3225 207E-16 2.82E-14|ZNF106 | zincfingerprotein 106 |Coding |1 |13 i~

«| m »

| ~ || count:1913 selected: 1 4 & Show Filtered Only P ~ || Count:8 Selectec: 0 4 ¥ [ show Filtered Only
L

Target: Analysis_l6.tacx | Comparison: Brain vs Lung |v| ‘-; Validated Content Only [V] Filtered Only [_| Common Links Only m:

e Target- Displays the currently selected miRNA or mRNA TAC analysis result file
name.
¢ Comparison - Use the drop-down menu to change your condition pairs.

e Validated Content Only - This check box is checked by default. Keep this check
box checked, if you only want to see the interactions between miRNA and its
validated targets in the interaction network.

¢ Filtered Only - This check box is checked by default. While checked, only filtered
data is displayed. See “Filtering column data” on page 99 for more information.
Uncheck this box to show data that did not pass the previous filter criteria.

e Common Links Only - Click the check box to show only common links between
the data.
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¢ Enable/Disable Horizontal Split - Click |E| to toggle between an up and down
or side by side view.

¢ Save as PNG - Click E to save the graph as a Windows PNG graphic file.

® Print - Click @ , then follow the on-screen instructions to print the current
graph view.

* Shape - Shows the two graph shapes currently used.

¢ Fold Change - Displays the current color scale used. Click on the Fold Change

color legend scale to customize the colors and scale of the Interaction Network.
(Figure 143)

Figure 143 Color Scale Configuration window

Color Scale Configuration *
16 .
[] Auto Scale [] Log2 Transformation
Max:
16 m -
B~
Min:
-16 N -

-16

Default |

[ OK ‘ [ Cancel ‘

— Optional: Select Log 2 Transformation to color the fold change data points
based on log transformation.

Note: Leaving both check boxes unselected (Log 2 Transformation and Auto
Scale) automatically colors the fold change based on linear data.

— Use the color drop-down menus to assign new colors.

— Click OK to save your changes or click Default to return to the factory settings.
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Using the Tool Bar Buttons
Figure 144 (Left to right)

Figure 144 Graph viewing
tools

ala|@|erf |-

e Zoom In - Click this button to zoom in.
e Zoom Out - Click this button to zoom out.

® Zoom by Framing - Click to depress this button, then use your mouse to draw a
rectangle around an area of interest you want to zoom in on.

¢ Pan - Click to depress this button, then use your mouse to click, hold, then move
your magnified area of interest.

* Undo - Click to undo graph layout changes.
* Redo - Click to redo (restore) graph layout changes.

Identifying miRNA Data Nodes, Genes, and Interaction Network
Relationships

To identify a miRNA nodes:

1. Mouse over a nodes of interest.

A ToolTip window appears showing the miRNA's properties, as shown in
Figure 145.

Figure 145 Nodes of interest mouse over ToolTip example

ID: 20500777 ;
Fold Change: 32.95

p-value: 1.90E-09 SH
Transcript ID(Array Design): hsa-miR-138-1-3p
Accession: MIMAT0004607

e

o
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To identify a Gene:

1. Mouse over a gene of interest.

A ToolTip window appears showing the Gene's properties, as shown in

Figure 145.

I

Figure 146 Nodes of interest mouse over ToolTip example

Fold Change: -2

- ID: TC13000500.hg.1
|h§a-m! -3196 34

16-5p | p-value: 0.000064
Gene Symbol: SHISA2

To select a miRNA node:

1. Single-click on a miRNA node of interest.

The selected miRNA's node is highlighted, the ToolTip window appears, and its
row of data is highlighted in the target table, as shown in Figure 147.

Scatter Plot

Figure 147 Highlighted node of interest and Target table

Volcano Plot | Hierarchical Clustering WikiPathways Sample Signals Chr Summary

Target: Analysis_16.tacx | Comparison: Brain vs Lung |v‘ & [V] validated Content Only [¥] Filtered Only [ | Comman Links Only 1]

" Interaction Network [x]

& |a |0 |

hsa-miR-1233-5p

_— a S

— } '/', 1
hsa-miR-6778-5p| hsa-miR-628-5p .
|

I N

|
I| hsa-miR-299-3p
|
|

hsa-miR-20b-5p

|
hsa-miR-4668-5p|

ACADSB

[miRNA ] Gene: S| roid change JETLJEY |

miRNAs associated with ACADSB (8) | Full miRNA Table |

|Fi|ters|V| |Showaide Columns|v‘ |Expor‘t|V|

- Brain Lun
CIE::;e \::I A?}f;fd Avg Avgg Target Data Range
(log2) (log2)

Izosoo?sa 4456 6.60.. 5.34E-10 648 19 5 6 19
20519463 2.83 1.00.. 154E-06/ 892 742 6 9 7 16
20506781 -6.62 1.61.. 227E-06 43 703 4 2 25
20502237 216 3.24.. 417e-06| 857 746 2113 1534
20501173 626 144.. 0.0001  4.23 1584 1 4
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To view the Interaction Network relationships between the miRNA and Gene:

1. Double-click on a miRNA node of interest.

The following graph appears. (Figure 148).

Figure 148 Interaction Network relationships between the miRNA and Gene example

Target: Analysis 16.tacx | Comparison: Brain vs Lung |'| !'. Validated Content Only [] Filtered Only [ ] Common Links Only m

® |07 -

hsa-miR-20b-5p|

FeamiR-1233-5p) )
rsar-miFl 4668-50)

|- iRt 362-6p =

"1':“_&'“'“2“" hea- miRt 628-5p
A Y

|miRNA: [ Gene: CD‘ Fold Change:'E IE

* Double-click (as needed) on a different miRNA or gene of interest for deeper
relationship views (within the Interaction Network graph).

* Use the Graph's viewing tools and/or the full screen window option to closer
examine the relationship findings within the graph.

e Ifneeded, click, hold, then drag a miRNA or gene to move it.

¢ Click the Tool bar’s blue back arrow to reset the shapes (after moving them back
to their original locations on the graph.

e Atany time, double-click on the highlighted table row entry (left table) to return
the graph to its original state.

To view only common links within the Interaction Network:

1. From the Gene Table, Alt click, Shift click, or Ctrl click to select (highlight)
multiple entries, then press Enter.

The Interactive Network graph populates, as shown in Figure 149 on page 143.
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Figure 149 Selected table entries shown in the Interaction Network graph

Target: Analysis 97.tacx | Comparison: Brain vs Lung |'| S Validated Content Only Filtered Only Common Links Only II‘
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50 miA. 1260.3p) [rsamid JE30

[ At ] paanaid]

4|

Only common links are displayed, as shown in Figure 150.

Figure 150 Selected table entries showing common links only

Target: Analysis 97.tacx | Comparison: Brain vs Lung |'| 5 [V validated Content Only [¥] Filtered Only [¥] Common Links Only II‘
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Using the Interaction Network Target table

The table columns displayed in the Interaction Network target table (Figure 151) are
the same used in the main (left) table, however, after the Interaction Network tab/
window is generated, a Target Data Range column appears in both the main (left) table
and the target table (bottom right).

Figure 151 Target Table Column Headers

Muscle
Avg

Liver Fold

Change

FDR P-
val

Gene

el Symbaol

Description Group Target Data Range

Avg
(log2) (log2)

TC10000896.... 1527 10.8  22.14 1.75E-... 2.47E-.. ACADSB acyl-CoA dehydrogena... |Coding T8 Bt |2
Note: Columns and their definitions are as follows. BOLD entries denote defaults.
Available Columns Description
ID ID of Transcript Cluster (TC)
(Condition1) Bi-weight Avg | Tukey's Bi-weight' average of exon intensity of all the samples in a condition: Bi-weight
Signal (log2) average of (sample 1 exon1 intensity + sample 2 exon1 intensity +...+ sample N exon1

(Condition2) Bi-weight Avg
Signal (log2)

intensity.

(Condition1) Standard
Deviation

(Condition2) Standard
Deviation

Standard Deviation? of exon intensities from all samples in a condition:
STDEV of (sample 1 exon1 intensity + sample 2 exon1 intensity +...+ sample N exon1
intensity)

Fold Change (linear)
(Condition1 vs. Condition2)

This shows the fold change (in linear space) of Condition1 vs. Condition2.
2[Condition1 Bi-weight Avg Signal (log2) - Condition2 Bi-weight Avg Signal (Iog2)]

P-value (Condition1 vs.
Condition2)

One-Way Between-Subject p-value (Condition 1 vs. Condition2)?

FDR p-value (Condition1 vs.
Condition2)

FDR adjusted p-value based on Benjamini-Hochberg Step-Up FDR-controlling
Procedure®

IMPORTANT: Only ANOVA p-values from PSR and Junctions that are expressed in at
least one condition and its gene must be expressed in both conditions in order to be
sent to FDR for correction.

Gene Symbol This column is displayed as default column in miRNA result table. It shows the gene
symbols that are associated with particular miRNA.

Description Gene Description for this TC.

Chromosome Chromosome for this transcript cluster. See Chromosome Naming Scheme? for a

detailed description.

Genomic Position

Genomic Start/Stop position for this transcript cluster.

Public Gene IDs

Public Gene IDs for this TC.

Group

Whether this TC is coding or non-coding. See Table 2 on page 189 for the different
options within Group and their definitions.

TC Comment

Click inside the Comment field to enter your own PSR related comment or note. Note:
Entered comments are sortable.
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passed the filter criteria and are associated with a particular miRNA or mRNA and
how many of them have a fold change within each of the nine specified fold change
ranges.

Figure 152 Target Data
Range column and ToolTip

9 [1]: (-inf, -16) 10
518 121: -16, -8) W19
3L [-8, -4) } 6
RIS =
[5]: [-2, 2] .
1k 165 (2 41 -
[7]: (4, 8] 2
2 | B [Bl: (8, 16] 1 ]
1 [9): (16, inf) |4 [B

Mouse over this column header to view its ToolTip (Target Data Range legend).
(Figure 152)

The number displayed inside each range is the count of genes with a fold change
within that range. The range with the darkest blue shade is the range with most genes.
The middle range is -2<= Fold Change <=2. A blank range is displayed if the genes have
been filtered out of your selected mRNA result table. To populate a blank default
range, change the default filter in your currently selected mRNA result file, then reload
the mRNA result file.

Showing or Hiding Interaction Network Target Table Columns

1. Click the Show/Hide Columns drop-down arrow, as shown in Figure 153.

Figure 153 Show/Hide Columns drop-down

APOC3 | miRNAs associated with APOC3 (7) | Full miRNA Table |
\pply ‘u’iewF- Filters F .Show/Hide Columns|:| |ExponFI [ Add Column ] [ Custor

ID Fold .
Change Brain Avg (log2) g

count: 4514 Lung Avg (log2)
20521243 3896.7 . s
20501856 70408 Brain Standard Deviation
20503429 7040.8 Lung Standard Deviation
20503430 7040.8 Brain Expressed
)
20503431 7040.8 Lung Expressed
20503432 7040.8
20503433 70408 Vv  Fold Change
20503435 70408 v P-val
20503436 70408 v Adiusted P-val
0504980 7040.8..

To change the current column filters, see "Table filters" on page 100.
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Full miRNA Table

Selected entries from the Gene Table also appear in the Full miRNA Table window
tab, as shown in Figure 154.

Figure 154 Full miRNA Table example
| LOC728989 | miRNAs associated with LOC728989 (0) | Full miRNA Table |
|App|y‘u‘iew|'| |Filters|V| [ Show/Hide Columns ] |Export|7| [ Add Column ] [ Customize Annotations ] |Gene List|'|
Brain Lung
- Avg Avg C:::;e : va - +

count: 36222 (092} (logd)

20500478 306 167 491 262E-05 00002 -
20500882 904 781 234 119E-07 1.73E-06 = =
20500037 5.88 43 3 271E-05 00002 =

20501294 87 635 509 7.02E-09 1.50E-07 =

20502127 978 775 407 838E-10 2.48E-08 =

20502237 857 746 216 307E-07 3.99E-06 =

20503808 809 681 244 128E-07 1.84E-06 =

20504198 38 10 689 183E-05  0.0002 | |

20504606 357 152 413 00015 0.0099 | |

20505745 436 146 749 405E-08 6.86E-07 =

20500112 1286 1244 134 00005 00036 =

20500128 1257 1228 123 00040 00235 =

20500130 1073 1062 108 01688 04201 =

20500134 067 058 106 04565 07051 =

20500136 082 082 1 05447 0.7656 =

20500138 0.72 0.7 101 08087 09577 =

20500139 1048 1027 115 00336 01420 =

20500144 1118 1042 169 352E-06 3.70E-05 =

20500148 1245 1282  -1.29 00008 0.0055 B

20500171 1083 1051 125 00038 00222 . -

L FindinTable |~ | Count: 36222 Selectec:0 4 ¥ Show Filtered Only

Unlike previous versions of TAC, TAC 4.0.2 enables filtering from this table. For
instructions on how to use table filters, see "Filtering column data" on page 99.

IMPORTANT! Each time you apply a new filter, you must click on the Full miRNA Table window
tab to view the newly filtered results.

Note: The adjacent Interaction Network graph and Gene Table are also updated with
each newly applied Full miRNA Table filter.

To list all samples, including those filtered and not filtered, un-check the Full miRNA
Table’s Show Filtered Only check box (bottom right).

Searching Keywords

Note: By default, the search tool locates matches that contain your (case insensitive)
search inquiry. Use wild-card (*) characters to aid in your search. Example: ABC* =

Any string that begins with “ABC”. Use (“) to search for exact cell content matches.

Example: “ABC”

1. Click inside the Find in Table field, then type your keyword, then click the
|T| or ’T’ buttons to search.
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Click on the Gene View’s Summary window tab (Figure 155) for a summary of the
gene analysis.

Sample QC View

Summary View

Gene Table " Summary  Sample Table

Figure 155 Gene View’s Summary window tab

| Comparison: Liver vs Muscle |v|,‘.'_," What is the differential expression between Liver and Muscle?

Filter criteria: . L.
« Fold Change: » 2 or < -2 Filter criteria.
« P-val: < 0.05

Liver vs Muscle
+ Liver: 4 samples, Muscle: 4 samples

Summary of the Comparison, including how many samples for each condition.

Total number of genes: 67528

Up-Regulated (4940)

76.05%

Coding———mm8m—

« Genes passed filter criteria: 8963 (13.27%)
+ Up-Regulated: 4940 (55.12%)
» Down-Regulated: 4023 (44.88%)

——  NonCoding NonCoding————

Down-Regulated (4023

A

Group Total Passed Filter | Up-Regulated | Down-Regulated
Coding 44699 6751 3757 2994
NonCoding 22829 2212 1183 1029

Coding (44699 NonCoding (22829)

) e

Summary of Gene Regulation in
graphical and tabular display:

a) Total Number of Genes.

b) Number of Up-regulated genes
based on Group.

c) Number of Down-regulated gene
based on Group.

Coding

. Summary of Genes based on
- the assigned Group in graphical
and tabular display.

519
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Gene View Sample Click on the Gene View’s Sample Table window tab (Figure 156) for a summary of the
table gene analysis.

Figure 156 Gene View’s Sample Table window tab

applied

Sample QC View Summary View Alt-Splice View

Gene Table Summary r Sample Table

| Comparison: Liver vs Muscle |v| s What is the differential expression between... Show Current Samples Only

|Js'1\ppl3.r View|v| |Filters|v| [ Show/Hide Columns ] |E)(por‘t|v| [ Add Column ] |Reanalyze Samples|v|

Labeling Hybridization Posvs Neg

il Name Controls Controls AUC Condition Rﬂ:t:ézp
TEFE Threshold Threshold Threshold
WTPlus_Liver_Repl_ClariomD.sst-r... Pass Pass Pass Liver A
WTPIlus_Liver_Rep2_ClariomD.sst-r... Pass Pass Pass Liver A
WTPIlus_Liver_Rep3_ClariomD.sst-r... Pass Pass Pass Liver B
WTPlus_Liver_Rep4_ClariomD.sst-r... Pass Pass Pass Liver A
WTPlus_Muscle_Repl_ClariomD.sst... Pass Pass Pass Muscle B
WTPlus_Muscle_Rep2_ClariomD.sst... Pass Pass Pass Muscle B
WTDhie bierla Pan2 ClariamM oot Dace Dace Dace hdnicrla A

For instructions on how to use the Sample Table, see "Common table functions" on
page 93.

1. Highlight a row in the Sample Table to highlight that same sample in the Sample
Signal graph,, as shown in Figure 157.

Figure 157 Sample Table and Sample Signal Views

applied! Analysis_12.tacx
Sample QC View  Summary View Aht-Splice View
| Gene Table || Summary | ™ sample Table Scatter Plot | Volcano Plot || Hierarchical Clustering | WikiPathways | * Sample Signals | Chr Summary |
‘Comparison: Liver vs Muscle ' = What is the differential expression between Liver and Muscle? [¥] Show Current Samples Only [l | Clear Selection || Scale Settings. | =
ppty View| ] [Filters =] [showsHide Columns|=] [Export 7] [ Add Column | Reanalyze Samples|=] Gene Symbol: FGG

Description: fibrinogen gamma chain

Labeling Hyb Pos vs Neg Group: NonCoding

Controls  Controls  AUC Tissue TC04002794.hg.1
Threshold  Threshold  Threshold

HTAZ2_Liver_BetaSamplePool_l.sst... Fail Pass Pass Liver “.
HTAZ2 Liver_BetaSamplePool_2.sst... Fail Pass Pass Liver

HTA2 Liver_BetaSamplePool_3.sst... Fail Pass Pass  Liver

HTAZ_Liver_BetaSamplePool_4.st... Fail Pass Pass  Liver

HTA2 Muscle_BetaSamplePool 1s... Fail Pass Pass Muscle

HIAZ Muscle ol 2 Eail Ba Ba hiugecl

HTA2 Muscle_BetaSamplePool_3s.. | Fail Pass Pass  Musce [ |
RTAZ Muscle_BetaSamplePonl ds... | Fail Pass Pass  Miuscle ﬁ!\

Signal {Log2)

D Find in Table Count: 8 Selectec: 1 [ & | & ] [¥] Show Filtered Only| Liver Musde
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If an outlier sample has been identified, the analysis can be re-run from the Sample
Table resulting in the removal of that sample.

1. Click on the Reanalyze Samples drop-down menu. (Figure 158)

Figure 158 Reanalyze Samples drop-down

‘Reanalyze Sampleslv]

Selected Samples
| Excluding Selected Samples
All Samples

2. Select the appropriate Analysis.

— Click Selected Samples to re-run analysis using the highlighted samples

— Click Excluding Selected Samples to rerun the analysis on samples that are
NOT highlighted

— Click All Samples to re-run the analysis with all sample but with the option to
choose different criteria.

3. After selecting an analysis, choose to reanalyze from CEL or CHP files.
(Figure 159)

Figure 159 Reanalyze using CEL or CHP Files

Reanalyze

Do you want to reanalyze using CEL files or CHP files?

| CELFiles | | CHP Files | | Cancel

The New Analysis Window opens and includes the CEL or CHP files based on
your analysis selection (steps 2 and 3).

4. Select the options for the New Analysis, then click Submit.
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¢ Alternative splicing analysis

IMPORTANT! Alt Splice Analysis Results are only available for Whole Transcriptome arrays that
were analyzed using the Expression (Gene + Exon) Analysis.

The Alt-Splice Table is split into two tables: (Figure 160)

— Gene (Top)
— PSR (Bottom)

Figure 160 Default Alt-Splice view

applied! s Analysis_24.tacx

Sample QCView Summary View Gene View

2

Table |Summary | Sample Table " Alt-Splice Visualization | 3D Line Plot

Comparison: Liver vs Muscle [v| & Whatis the differential expression between Liver and Muscle? Structure View + | 5 2 @ & [¥] show Junction [¥] Show Sample Signals

Gene Table (D [7€14001461.ng.1 | [symbol: AsB2 | [chr14: 94.400.499 - 94443.137

[Apply View|¥ how/Hide Columns|v] [Export|¥| [ Add Column | [ Customize Annotations | [Gene List|+| [ Liver Signal (Gene-Level Signal: 553
[] Muscle Signal (Gene-Level Signal: 12.78)
Gene txon ExonP- ExonFDR | Sample-Level Signals: == Liver == Muscle [] Normalize Signals | Clear Sample Selection
Description Group  Splicing SONCURENY || somple-level Signals: == Lver ®=Musce  [JNormalzeSignai L.
Symbol e val p-val 1B
v L4

TC05000191hg.1 101 T GHR growth hormone receptor | Coding 322 2.39£-06| 393605 Complex Event *_
TC17001188hg.1 337 T PEMT phosphatidylethanolami... | Coding 584 4.09E-05 0.0004 Complex Event
TC12000329.hg.1 -198 T ANO6 anoctamin 6 Coding 233 5.91E-05/ 0.0005 Complex Event N
TC15000578hgl | 401 T TPML tropomyasin 1 (alpha) Coding -11671 8.83E-14 6.16E-10 Complex Event &

TC01002293hg.1 24 T UBR4 ubiquitin protein ligase E... Coding 7859 148E-10 369E-08 Cassette Exon s

TC01006298.hg.1 252 T |GNBL guanine nucleotide bindi... Coding 7658 430E-12| 438E-09 Retained Intron

TC02001271.hg.1 126 T | XRCCS X-ray repair complement... Coding 16855 1.08E-11| 7.28E-09 Alternative First... 3

TC1400146Lhgl 15237 T  ASB2 ankyrin repeat and SOCS... Coding 5834 33@E-10 6.10E-08 Altemative First. Spliding Index (Gene-Level Fold Change: -152.37) == Liver == Musde

TC12000725hg.1 154 T MRPL42  mitochondrial ribosomal... Coding 5100 13 6E-07 Alternative First.

TC09001466.hg.1 303 T EPB41L4B enythrocyte membrane p... Coding -12731 1.08 E-08 Alternative First... .

< in »

] Count: 22829 Selected:1 4 & Shaw Filtered Only

PSRs/JUCs Table - TC14001461.hg.1

how/Hide Columns|¥] [Export|¥] [ Add Column |

[Apply View|¥

psRouCID | Lver M“\S’C'e splicing

Ag g DS pval . Event Name

count: 28 (log2)  (log2) v ¥
PSR14016425h... 5834 318E-10 6.10E-08 Alternative First.. 246E-24 T
PSR14016426h... 645 1628 -597 155E-07 4.86E-06 Alternative First.. 246E-24 T
PSR14016427h.. 53 1396  -265 00020 0.0083 Alternative First.. 246E-24 T = == 5 Hioo
PSR14016428h.. 467 1458 -628 119E-07 400E-06 Alternative First.. 246€-24 T (5] (71 o Hiok [] 1
PSR14016420h.. 582 1416 213 312E-05  0.0003 Alternative First.. 246824 T
JUCIA00847Lh.. 556 1647  -1258 1326-08 7.92E-07 Alternative First.. 246E-24 T
JUC14008476h... 265 1432 -2135 2.11E-11 110E-08 Alternative First.. 246E-24 T (5} (7] (oo Hiab 1 ]
JUC14008478h.. | 222 1122 -335 962E-05  0.0007 Alternative First.. 246E-24 T
JUCI4008482h... 406 1663 -3977 186E-12 2.90E-09 Alternative First.. 246E-24 T — — [oc 1 [] [l
PSR14016434h.. 556 1506 -475 200E-07 588E-06 ComplexEvent | 187609 T
JUCI4008470N.. 423 1558  -1709 2126-06 3.586-05 ComplexEvent  187E-09 T .

Highlighting a row(s) in the Alt Splice Gene Table will update the PSR Table with the
relevant PSRs to the highlighted TC IDs. The Alt Splice Visualization Graphs and 3-D plots
on the right will also update so show the PSRs for the selected TCID in a graph, as shown
in Figure 160.
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Viewing options

Changing the * Click the Horizontal Split icon for a top and bottom configuration. (Figure 161)
default view * Click the Full Screen icon for individual window panes.

Figure 161 Horizontal Split
and Full Screen icons

To toggle a tab window to full screen:
* (lick on the tab’s white triangle graphic. (Figure 162)

Figure 162 Independent
window toggle icon

¥ Sample Table

To toggle a full screen window BACK to its default tab window:
¢ Click on the window’s X (as if you were to close the window).

The window reverts back into the TAC Viewer’s main window.

To change the size of a window pane:
* Click, hold, then drag the edge of the window pane to resize it.

Common table functions

"Using the comparison feature"
"Customizing views" on page 152

"Working with column headers" on page 153
"Filtering column data" on page 154
"Managing filters" on page 156

"Copying selected rows and IDs" on page 157
"Accessing external databases" on page 158
"Searching the NetAffx website" on page 158
"Searching keywords" on page 159
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Using the The comparison that was used in your completed analysis run is displayed at the top of the
comparison feature Gene Table pane, as shown in Figure 163.

Figure 163 Comparison

¥ Gene Table Summary Sample Table

Comparison: 1vs 2 |¥ s What is the differential expression between 1 and 27

* For analyses that were run with multiple comparisons, click the Comparison drop-
down. (Figure 164)

Figure 164 Comparison drop-down

Gene Table |Summary | Sample Table

| Comparison: 1: Liver vs Musclel v |S Within the group 1, what is the differential expression between Liver and Muscle?

[ Liver vs Muscle I—

lvs2

[ Add Column | [ Customize Annotations | Gene List| ¥ [ miRN

v 1:Liver vs Muscle ' G Description

2: Liver vs Muscle

Interaction: Liver and Muscle vs 1 and 2 17.98 TIN titin Coding
455 F9 coagulation factor IX Coding

e Click !-I to reverse the displayed conditions.

Customizing views Custom Views created will be available for other TAC analyses using the same array type.
1. Select the columns you would like in your custom view
2. Select your custom view’s column order.
3. Set any Filter parameters.
4. Click the Apply View drop-down, then select Save Current View.
The Save Current View window appears.

5. Type in a new for the Custom View, as shown in Figure 165, then click OK.

Figure 165 Save Current View window
Save Current View

Custom View Name:

My Favorite Viemd

l [ Cancel l

Your custom view is now available within the Table’s Apply View drop-down menu.
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Removing a custom view

1. Click Manage Saved Views.
The Manage Views window appears. (Figure 166)

Figure 166 Manage Views window

Manage Views

Elh-‘l;r Favorite View

2. Click the X adjacent to the View name, then click OK.

The Custom View is now removed from the Apply View drop-down menu.

Working with The factory default columns and preset filters for the Alt-Splice table are as shown in
column headers Figure 167. For the definitions of these columns, see "Showing or hiding columns in the Alt-
Splice PSR/JUC table" on page 170.

Figure 167 Default columns and filters

PSR/IUC ID Liver  Muscle St Expressed in At

Avg Avg FDR. P-val Event Name 4  Event P-val least One
. ; Index "
count: 28 (log2) (log2) < & Condition =

PSR14016425.h... 3.64 5.03 5& 3.18E— 6.10E-08 Alternative First... 246E-24 T ‘
PSR14016426.h... 645 16.28 -597  155E-07 4.86E-06 Alternative First... 246E-24 T
PSR14016427 h... 5.3 13.96 -2.65 0.0020 0.0083  Alternative First... 246E-24 T =
PSR14016428.h... 4.67 14.58 -6.28  119E-07 4.00E-06 Alternative First... 246E-24 T
DERIANTAATIO h k) 1416 212 219708 NNNN2 | Altarnstiva Circt I ARE_2A T

Rearranging default columns
1. Click on a column you want to move, then drag it (left or right) to its new location.
2. Release the mouse button.

The column is now in its new position.

Showing or hiding columns

1. Click the Show/Hide Columns drop-down menu.

2. Click the check box adjacent to the column you want to show in the table. Uncheck
the adjacent check box to the column you want to hide.

3. Click outside the Show/Hide Columns drop-down menu to close it.
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1. Select a column, then right-click on it.

A menu appears.
2. Click to select either Sort By Ascending (A-Z) or Sort By Descending (Z-A).

Double-click sorting method

1. Double-click on a column header to sort its data in an ascending order. Double-click
on the same column header to sort its data in a descending order.

The contents added to a new column in this table will only exist for this analysis in TAC.
When setting up a new analysis for this same dataset, the contents in these new columns
will not exist. Only New Columns added in the New Analysis Tab will be available for

subsequent TAC analysis runs.
1. Click Add Column.
A New Column window appears.
2. Name the column, then click OK.
The new column is added to the far right of the Table.

Optional: Click and drag the column to another position in the table. The column can
be removed by right-clicking on the column header and selecting Delete Column.

Note: All table columns are filterable.
1. Select a column, then right-click on it.

A menu appears.

2. Click Filter.
The following window appears (Fold Change column example shown): (Figure 168)

Figure 168 Filter Properties

Fold Change

Relationship: @ Or ©) And

[ OK ‘ [ Cancel |

154
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Editing filtering properties
1. Click the Or or And button to choose Or or AND logic.

2. Click the symbol drop-down menu(s) to select new symbol(s), as shown in Figure 169.

Figure 169 Drop-down Menu
T T
> - E
Relationship: @ Or () And
[ ok | [ cancel |
3. Click inside the numbering field(s) z to enter new value(s).

4. Click ¢ to add filter(s).
5. Click “E to remove filter(s).

Copying column data to your clipboard

1. Select a column you want to copy to a clipboard, then right-click on it.

The following menu appears: (Figure 170)

Figure 170 Right-click Column Menu

Liver Muscle

Splicing

p ME!. Index bl
(log2) )
3.64 5.03 47 Sort By Ascending
645 1628 4L Sort By Descending
33 7 Filter
467 14.58

5.82 14.16 [l Copy Column

556 1647 S8 Clear Current Column Filter
265 1432 ‘f

Hide Column

222 1122

4.06 16.63 3077 1.96E-12 290E-09 {
356 15.06 =475  2.00E-07 5.BBE-06 (
PEL icca A7AN__Airne | scor ac e

2. Click Copy Column.

The column data is now ready for pasting (Ctrl v).
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Managing filters 1. Click the Filters drop-down, then select Manage Filters.
The Manage Filters window appears. (Figure 171)

Figure 171 Manager Filters window

Manage Filters x
Column Filter
Fold Change = \% > *| 2z 4
2 <
Relationship: @ Or ) And
P-val - \?, [< v] 0.05 4

2. Click Add Column Filter.
A new column drop-down field appears.
3. Select a name from the drop-down.
Click the Or or And radio button to choose Or or AND logic.
Select the operator and enter the value to filter on.
Optional: Click T to add filter(s).
Optional: Click “E to remove filter(s).
Click OK.

To remove all displayed filters in the Manage Filters window, click Clear All or
click Clear Current Filter(s) from the Table’s Filters drop-down.

N o o s

Table filters
The Table can be filtered to either hide or show highlighted rows.

* From the Filters drop down:
— Select Filter Table by Selection to display only highlighted rows in the table

— Select Filter Table by Selection (Exclude) to hide highlighted rows while
displayed all unselected rows.
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Clearing filters

1. Right-click on the filtered column you want to clear.
A menu appears.
2. Click Clear Current Column Filter.

The filter is removed.

Copying selected row(s)

1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.
2. Right-click, then click to select Copy Selected Rowf(s). (Figure 172)

Figure 172 Copy Selected Row(s) option

Liver Muscle
ID .
Avg Avg P-val 2L o e Description
- val Symbol
count: 10350 (log2) (log2) “
TC02002428hg.l 692 1816 -241338 155E-17 152E-13 NEB nebulin Coq
TC02005047.hgl 529 17.96 -6510.77 6.15E-18 152E-13 TIN titin Cog
TC05000392hg.l 615 17.09 -197039 e —————— t.. Cog
TCOX000676hg.1 ~ 173 45 714315 Cod
TC12000669.hg1 416 1636 -4692.63 Search NCBI Gene Database ... Cod
TC16000310.hg.1 527 17.57 -5044.34 Search Ensembl Databases ... Cod
TC17001134.hg.1 =~ 45 167 -4687.64 e Uy — k.. Cod
TC03000344hg.1 1509 495 112954 i... Cod
TC04002944hg.1 | 1528 4.6 163801 Search NetAffx )... Cod
TCO7000785hg1 539 1676 -2642.49 Copy DNA Sequence (5 to 3) Cod
TC10001670hg.1 473 1746 -679508 h... Cod
TC16001249hg.1 = 17.73 455 930645 Add selected row(s) to Gene List te Coc
TC04000403.hg.1 = 17.89 626 316665 Remove selected row(s) from Gene List Cod
TC04001274.hg.1 = 1749 457 779271 ... Coq
TC09001542hg.1 | 1639 565 1717.43 Copy Selected Row(s) it5 Cod
TC10001462hg.l 1569 476 1937.92 Copy Selected Cell(s) h... Cog
TC12002066.hg1 = 1591 625 80476 SYSE-ITTTSBE: - e... Cog

The selected gene level information is now copied to the Windows Clipboard for
pasting.

Copying selected cell(s)

1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
2. Right-click, then click Copy Selected Cell(s).

The selected cells are now copied to the Windows Clipboard for pasting.

Copying DNA sequence (5’ to 3’)
1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
2. Click Copy DNA Sequence (5’ to 3').
The selected DNA Sequence (5" to 3’) is now copied to the Windows Clipboard for
pasting.

Note: DNA sequences are obtained from server using start and stop positions.
Sequences are represented from 5’ to 3’ for genes/exons/PSRs on both positive
strand and negative strand.
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Accessing external 1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
databases 2. To link out to various external databases, right-click on a TC ID of interest.

3. Click to select the external database you want to visit. (Figure 173)

Figure 173 External Databases
D Liver Muscle Fold -
Avg Avg P-va Description
- Change
count: 10350  (10g2)  (log2) %
TC02002428hg.1 692 1816 -2413.38 1556-17 152E-13 NEB nebulin Coc
TC02005047.hg.1 529 1796 -651077 6.15E-18 1.52E-13 TIN titin Coc
TC05000392hg.1 615 17.09 -197039 e — t.. Coc
TCOX000676.hg.1 = 173 45 714315 Coc
TC12000669.hg.1 416 1636 -4692.63 Search NCBI Gene Database L. Coc
TC16000310.hg.1 527 1757 -5044.34 Search Ensembl Databases b | Cog
TC17001134.hg.l 45 167 -4687.64 T — k.. Coc
TC03000344hg.1 1509 495 112954 i... Coc
TC04002944hg1 1528 4.6 163801 Search NetAffx )... Coc
TC07000785hg.1 539 1676 -2642.49 Copy DNA Sequence (5' to 3) Coc
TC10001670.hg.1 = 473 1746 -6795.08 ... Coc
TC16001249.hg.l = 1773 455 930645 Add selected row(s) to Gene List se  Coc
TC04000403.hg.1 = 17.89 626 3166.65 Remove selected row(s) from Gene List Coc
TC04001274hg.1l 1749 457 779271 .. Coc
TC09001542hg.l = 1639 565 171743 Copy Selected Row(s) it5 Coc
TC10001462hg.1 1569 476 1937.92 Copy Selected Cell(s) h.. Coc

Your Internet browser opens to the appropriate website.

Searching the 1. Click Search NetAffx.
NetAffx website The Internet browser opens to the NetAffx Customer Login window.
2. Enter your NetAffx Email ID and Password, then click Submit.

Your Internet browser opens to the NetAffx Query Center and displays
information about your gene of interest

Note: The NetAffx Query Center is compatible with Windows Internet Explorer
and Firefox. Chrome is not supported at this time. If a Probe Set or Transcript
Cluster is not available, an appropriate message appears.
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Searching keywords

By default, the search tool returns matches that contain your (case insensitive) search
inquiry. Use wild-card (*) characters to aid in your search.

— Example: ABC* = Any string that begins with “ABC’. Use double-quotes [“] to
search for EXACT cell content matches.

— Example: The search "C3P1" will only return results that match exactly with
"C3P1".

1. Click inside the Find in Table field, then type your keyword.

Exporting options

Exporting the
current table

Exporting all rows
and columns

1.

Click the m or | ~ | buttons to search.

To save your table, click Export. (Figure 174)

The Export menu appears.

Figure 174 Export Menu

[Exponl v| | Add Column _| [ Customize Annotations |

Export Current Table

Export All Rows and Columns
Export AED

Export Sample Signals

Export...
onen

. Click Export Current Table to export only the data currently shown in the Gene

Table.

The Save as window appears, click on an existing folder or click New Folder to
choose a new save location.

Type a filename for the table, then click Save.

The table is now saved as a TXT file.

Click Export All Rows and Columns to export all the data in the Gene Table
including hidden data.

The Save as window appears, click on an existing folder or click New Folder to
choose a new save location.

Type a filename for the table, then click Save.

The table is now saved as a TXT file.
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Exporting AED Affymetrix Extensible Data (AED) files contain data that annotate positions on a

genome and can be edited using Chromosome Analysis Suite (ChAS) software. For
more information on AED files, see the ChAS User Manual (P/N 702943).

1. Click Export AED.

2. The Save As window appears, click on an existing folder or click New Folder to
choose a new save location.

3. Type afilename for the table, then click Save. The table is now saved as a AED file.

Exporting sample To export the signal for each transcript cluster ID per sample as a txt file:

signals 1. Click Export Sample Signals.

The Save as window appears.
2. Click on an existing folder or click New Folder to choose a new save location.

Type a filename for the TXT file, click Save.

Custom export 1. To customize the export based on either current or all rows and/or columns click
Export...

2. The Export window appears. (Figure 175)

Figure 175 Export window

 Export Options

@ Table Columns Only

© Sample Signals Only

© Table Columns + Sample Signals
["] Include Exon Level

["]Include All Decimal Points

~ Row Options
@ Current Rows in Table © Selected Rows (©) All Rows

 Column Options
@ Current Columns © All Columns

[ OK ‘ [ Cancel |

3. Select a Export Options radio button:

Table Columns Only: Exports the currently visible table columns.

— Sample Signals Only: Exports the currently visible samples.

Table Columns + Sample Signals: Exports currently visible table columns and
sample signals.

Include Exon Level: Click this check box to include Exon data.

Note: When selecting either Sample Signals Only or Table Columns + Sample
Signal, a Sample Level Options window appears. (Figure 176)
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Figure 176 Sample Level Options window

Sample Level Options
@ Current Samples ) All Samples
[ Include DABG

| oK | | Cancel |

4. Optional: To export the visible samples, click the Current Samples radio button. To
export all samples, click the All Samples radio button. To include DABG values in the
export, Click the Include DABG check box, then click OK.

5. Optional: Click the Include All Decimal Points check box to export all decimal points
available for each metric.

Note: If unchecked, decimal values appear as two digits.

6. Select a Row Options radio button:
— Current Rows in Table: Exports the currently visible table rows.
— Selected Rows: Exports the currently selected (highlighted) rows.
— All Rows: Exports all rows visible and hidden.

7. Select a Column Options radio button:

— Current Columns: Exports currently displayed columns.
— All Columns: Exports all columns (displayed or not).

8. Click OK.
The Save as window appears.
9. Click on an existing folder or click New Folder to choose a new save location.

10. Type a filename for the table, then click Save. The table is now saved as a TXT file.
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Using the Gene table in Alt-Splice view

Figure 177 Gene Table in the Alt Splice View

applied Analysis_30.tacx

Sample QC View Summary View  Gene View

" Table Summary Sample Table

| Comparison: Liver vs Muscle |v‘ S What is the differential expression between Liver and Muscle?

Gene Table

|Apply View|v| |Filter5|v| |Show,iHide Columns‘v‘ ‘Export‘v| [Add Column ] [ Customize Annotations ] |Gene List|v|
1D Fold Ex Gene . E)fo_n Exon P-  Exon FDR EED B
Change in Symbal Description Group | Splicing val poval Exon Event Name Everﬁ + E_xp.‘.
count: 15210 Bo...$| Index ¥ ¥ Score in...
TCO0100009064.... -113 T  ENBP1L formin binding protein 1... Multipl... 599 0.0001 0.0020 Intron Retention 1 T =
TC0100009935.... -118 T  PRUNE prune exopolyphosphatase  Multipl... 571 0.0011 0.0102 Intron Retention 1 T
TC0100013123... -161 T UBR4 ubiquitin protein ligase E...  Multipl... -5212 2.53E-08 6.91E-06 Cassette Exon 1 T
TC0100013134.... 1.07 T CAPZB capping protein (actin fil...  Multipl... -196.94 2.70E-08 7.23E-06 Cassette Exon 1 T
TC0200008493... 113 T FAHD2CP fumarylacetoacetate hyd... Multipl... 6.86 6.79E-06  0.0002 Cassette Exon 1 T
TC0200009440.... -111 T R3HDOM1 R3H domain containing 1 | Multipl... -6.8 3.19E-05/ 0.0008  Cassette Exon 1 T
TC0200016603.... 12 T LRRFIP1 leucine rich repeat (in FLL..  Multipl... -310.79 3.36E-09 2.62E-06 Cassette Exon 1 T
TCO300008536.... 176 T |EAF2 ELL associated factor 2 Multipl... -4.22  (0.0006 0.0061 Intron Retention 1 T
TC0300010722.... -134 T  LRRFIPZ leucine rich repeat (in FLL..  Multipl... -724 5.34E-06  0.0002 Cassette Exon 1 T
TC0300012918.... 1260 T CCNLL cyclin L1 Multipl... 484 00031 0.0213 Intron Retention i
< | m ] »
P Find in Table ~ | Count 15210 Selected: 1 4 ¥ Show Filtered Only

The Gene Table’s blue Exon column headers are based on the PSRs/JUCs within the
gene, as shown in Figure 177. Note: Changing the Gene Table’s sorting and filtering
criteria, may alter the displayed content of the columns.

Figure 178 Gene Table’s Exon columns

Gene Table

|Apply‘ufiew|'| |Fi|ters|'| [ ShowyHide Colurnns ] |Exp0rt|'| [ Add Colurﬂ] Customize Annotations | |Gene List|¥

Exp..

Fold in Gene . - _EEn ) Bion by
Torrpo | Bt Bt Description Group bphcl_n_g » Event Mame E_'u'?nj: + in At
Co... ¥ Index Score least... ¥
1 2.67 T 5AMD14 | sterile alpha motif domai.. Coding 1738 00029 0.0178 Alternative5' D.. 0.44 T “
1 -1.28 T | ANKRDL.. |ankyrin repeat domain 18.. Coding 5 00001 00025 Cassette Exon 044 T
1 ;111 T SLK STE20-like kinase Coding -449 00014 00112 Cassette Exon 044 T |':|
1 I_IT T KIFR Linzcin famiks mambear 1B | Cadina ARGR 1 GTF-NS | NOMN | Caccatke Fran naal T

The lower PSRs/JUCs Table (Figure 179) is a reflection of the highlighted entry in the
upper Gene Table.

Figure 179 Gene Table’s Exon columns

P5Rs/JUCs Table - TC10000779.hg.1

|App|}r1u‘iew|v| |Filters|"| [ Show/Hide Columns l |Exp0rt|'| [ Add Column ]

brain  lung Expr.
PSRAUCID T Avg | . - Event Name Event in &t
loa?)  (log? ex wval Score — least
count: 5 tlagZ} (log?) One... ¥
PSR10009258.h... 833 1065 -443 00014 00112 Cassette Exon 044 T
PSR10009297.h... 11.89 10.83 231 00016 00124 T
NI 1AANE1 C2 |- 127 11 A1 207 Mnna7a nnnag T
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1. Click the Comparison drop-down to select the comparison you want to change,
as shown in Figure 180.

Figure 180 Alt-Splice Gene Table

Comparison: 1: Liver vs Muscle |:| = Within the group 1, what is the differential expression between Liv

Liver vs Muscle un [ Add Column ] [ Customize Annotations } E
1vs2
v 1: Liver vs Muscle Description

2: Liver vs Muscle

17.98 TTN titin

Interaction: Liver and Muscle vs 1 and 2

455 F9 coaanulation factor TX

For a Comparison analysis with more than two factor values, for example, comparing
four different tissue types, select to view one of the comparisons (Figure 181) or choose
All Conditions with the option to set one as the baseline, as shown in Figure 182.

Figure 181 Comparison analysis with more than two factor values example

Comparison: Liver vs Muscle |v| = What is the differential expression between Liver and Muscle?

Comparisons » ¥ Livervs Muscle d Column ] [ Customize Annotations ] |Gene List|v| |
All Conditions 4 Liver vs Spleen
- T Liver vs Testes =HE T T
Change ho
count: 10477 . Muscle vs Spleen

TC17001134.h... -3003.85 3 Vhiedevs TesEs YH2 myaosin, heavy chain 2, sk... Coding
TC02005047.h...  -4292.79 5 o . N titin Coding
TC14000959h...  -3159.32 1 pleen vs Testes YH7 myasin, heavy chain 7, ca... Coding
TC03001024h... = 252301 146.. 166E-16 1603  4.73 KNGI kininogen 1 Coding

Figure 182 Comparison analysis with All Conditions with the option to set one as
the baseline example

|AII Conditions: Tissue |v| BaseLine: | Liver > =

|Js'1\ppl3.r View|v| |Filters|v| |Show/Hide Columns|v| |E)(por‘t|v| [ Add Column ] [ Customize Annotations ] |Gene List|v|

Liver Muscle Spleen Testes Tiss... Ti_ssue Gene -
Avg Avg Avg Avg F- 4 Adjusted el Description
TETE . (log2) (log2) (log2) (log2) Test = F-Test
TC17001134.h... 5.09 16.64 482 612 9.76E.. 3.99E-16 MYH2 myaosin, heavy chain 2, sk... Cod
TC03001024.h...  16.03 473 437 415 291E.. 3.99E-16 KNG1 kininogen 1 Cod
TC02005047.h... 584 1791 68 978 293E.. 3.99E-16 TTN titin Cod
TC02002428.h... 758 181 602  9.03 375E.. 3.99E-16 NEB nebulin Cod

All conditions (tissue type in the example above) are listed. One Condition (Liver) is
set as the baseline which provides the fold change columns for the remaining
conditions in comparison with the baseline.
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Click the Show/Hide Columns drop-down menu.

Click the check box adjacent to the column you want to show in the table. Uncheck
the check box to the column you want to hide.

table See the table below for column definitions.
Click outside the Show/Hide Columns drop-down menu to close it.
Available Columns Description
ID ID of Transcript Cluster (TC)
Fold Change Transcript cluster's fold change (in linear space) for Condition 1 vs Condition 2.

Delta Splicing Index

Change in the component splicing indices associated with the interaction.

If you convert the displayed component splicing indices to a fractional value
(fractional_splicing_index = displayed_splicing_index if displayed_splicing_index >= 1 and
1/ |displayed_splicing_index| if displayed_splicing_index <= -1), the
fractional_delta_splicing_index = fractional_splicing_index(condition 1) /
fractional_splicing_index(condition 2). The displayed_delta_splicing_index =
fractional_delta_splicing_index if fractional_delta_splicing_index >=1 and -1/
fractional_delta_splicing_index if fractional_delta_splicing_index <1.

Note: This column is only shown for Interaction Comparisons.

Delta Fold Change

Change in the component fold changes associated with the interaction.

If you convert the displayed component fold changes to a fractional value
(fractional_fold_change = displayed_fold_change if displayed_fold_change >=1 and 1/
|displayed_fold_change| if displayed_fold_change <= -1), the fractional_delta_fold_change
= fractional_fold_change(condition 1) / fractional_fold_change(condition 2). The
displayed_delta_fold_change = fractional_delta_fold_change if
fractional_delta_fold_change >=1 and -1/ fractional_delta_fold_change if
fractional_delta_fold_change <1.

Note: This column is only shown for Interaction Comparisons.

P-val The probability that there is no actual difference in this transcript cluster's expression and
that any observed difference is due to variance in the measurement. Smaller values denote
a more significant likelihood of expression difference.

FDR P-val False discovery rate corrected p-value. The multiple testing correction is based on the

approach of Benjamini, Hochberg, and Yekutieli. The computation of the correction
includes all transcript clusters.

Condition 1 Expressed

Whether this transcript cluster is expressed in a condition (based on percentage of samples
that meet the specified DABG cutoff).

Condition 2 Expressed

Whether this transcript cluster is expressed in a condition (based on percentage of samples
that meet the specified DABG cutoff).

Condition 1 Avg (log2)

Tukey-biweight robust average of this transcript cluster's expression level for the samples
in condition 1.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 164




Chapter 7 Alternative splicing analysis  [#=3&

e
™~
=

Using the Gene table in Alt-Splice view &

Available Columns

Description

Condition 2 Avg (log2)

Tukey-biweight robust average of this transcript cluster's expression level for the samples
in condition 2.

Condition 1 Standard
Deviation

Standard deviation of this transcript cluster's expression level for the samples in condition
1.

Condition 2 Standard
Deviation

Standard deviation of this transcript cluster's expression level for the samples in condition
2.

Public Gene IDs

Public Gene IDs for this transcript cluster.

Gene Symbol Gene symbol for this transcript cluster.
Note: RefSeq gene symbol is listed as the first gene symbol (if there are more than 1 gene
symbol). Also, a TC with no gene symbol, may be auto-assigned a public gene ID.

Description Gene Description for this Transcript Cluster.

Chromosome Chromosome for this transcript cluster. See Chromosome Naming Scheme? for a detailed
description.

Strand Describes the (+/-) strand location of the transcript cluster in the version of the genome
assembly used at the annotation time.

Group Whether this TC is coding or non-coding.

Start The beginning genomic position of the transcript cluster.

Stop The ending genomic position of the transcript cluster.

PSR/JUC ID ID of the Probe Selection Region (PSR) or junction probeset selected from the PSRs/JUCs

Table. The filtering and sorting settings of the PSRs/JUCs Table affect this entry.

Exon Fold Change

Fold change (in linear space) for Condition 1 vs. Condition 2 for the PSR or junction
selected from the PSRs/JUCs Table. The filtering and sorting settings of the PSRs/JUCs
Table affect this entry.

Exon P-val

The probability that there is no actual difference in the expression for the PSR or junction
selected from the PSRs/JUCs Table and that any observed difference is due to variance in
the measurement. Smaller values denote a more significant likelihood of expression
difference.

Exon FDR P-val

The probability that there is no actual difference in the expression for the PSR or junction
selected from the PSRs/JUCs Table and that any observed difference is due to variance in
the measurement. Smaller values denote a more significant likelihood of expression
difference.

Exon Splicing Index

Fold change (in linear space) of normalized expression levels for Condition 1 vs. Condition
2 of the PSR or junction selected from the PSRs/JUCs Table. The PSR or junction's
expression level is normalized to the gene's expression level.

Exon Event Pointer
Name

EventPointer alternative splicing event type. Possible types include cassette exon,
alternative 5' donor site, alternative 3' acceptor site, intron retention, alternative first exon,
alternative last exon, mutually exclusive exons, and complex event selected from the PSRs/
JUCs Table.
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Available Columns

Description

Exon Event Pointer P-
val

EventPointer alternative splicing event p-value. This p-value is the probability that the
splicing event is not differentially expressed and that any observed difference is due to
variance in the measurement. Smaller values denote a more significant likelihood of
expression difference for this alternative splicing event selected from the PSRs/JUCs
Table.

Exon Event Pointer ID

EventPointer index for the alternative splicing event associated with this PSR or junction (or
most likely event if multiple events are associated). This index can help to identify multiple
PSRs and junctions that are associated with a single splicing event selected from the PSRs/
JUCs Table.

Exon Event Estimation
Name

EventPointer alternative splicing event type. Possible types include cassette exon,
alternative 5' donor site, alternative 3' acceptor site, intron retention, alternative first exon,
alternative last exon, mutually exclusive exons, and complex event selected from the PSRs/
JUCs Table.

Exon Event Estimation
Score

Event estimation alternative splicing score. The score is a value from 0 to 1, where 1
represents a high likelihood for the event selected from the PSRs/JUCs Table.

Exon Event Estimation
ID

Index for the alternative splicing event estimation associated with this PSR or junction
selected from the PSRs/JUCs Table.

Condition 1 Exon
Expressed

Whether the PSR or junction selected from the PSRs/JUCs Table is expressed in Condition
1 (based on percentage of samples that meet the specified DABG cutoff).

Condition 2 Exon
Expressed

Whether the PSR or junction selected from the PSRs/JUCs Table is expressed in a
Condition 2 (based on percentage of samples that meet the specified DABG cutoff).

Condition 1 Exon Avg
(log2)

Tukey-biweight robust average of the expression level of the PSR or junction selected from
the PSRs/JUCs Table for the samples in Condition 1.

Condition 2 Exon Avg
(log2)

Tukey-biweight robust average of the expression level of the PSR or junction selected from
the PSRs/JUCs Table for the samples in Condition 2.

Condition 1 Exon
Normalized Avg (log2)

Normalized expression level of the PSR or junction selected from the PSRs/JUCs Table for
the samples in Condition 1. The normalized expression level is the Tukey-biweight robust
average of the PSR or junction's expression level minus the Tukey-biweight robust average
of the corresponding gene's expression level.

Condition 2 Exon
Normalized Avg (10g2)

Normalized expression level of the PSR or junction selected from the PSRs/JUCs Table for
the samples in Condition 2. The normalized expression level is the Tukey-biweight robust
average of the PSR or junction's expression level minus the Tukey-biweight robust average
of the corresponding gene's expression level.

Condition 1 Exon
Standard Deviation

Standard deviation of the expression level of the PSR or junction selected from the PSRs/
JUCs Table for the samples in Condition 1.

Condition 2 Exon
Standard Deviation

Standard deviation of the expression level of the PSR or junction selected from the PSRs/
JUCs Table for the samples in Condition 2.

Exon Event Name

Consensus alternative splicing event type. Possible types include cassette exon,
alternative 5' donor site, alternative 3' acceptor site, intron retention, alternative first exon,
alternative last exon, mutually exclusive exons, and complex event selected from the PSRs/
JUCs Table.

Exon Event Score

Consensus alternative splicing event score. The score is a value from 0 to 1, where 1
represents a high likelihood for the event selected from the PSRs/JUCs Table.
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Available Columns

Description

Exon Event ID

Consensus index for the alternative splicing event associated with this PSR or junction (or

most likely event if multiple events are associated). This index can help to identify multiple

PSRs and junctions that are associated with a single splicing event selected from the PSRs/
JUCs Table.

Gene Expressed in
Both Conditions

Whether this transcript cluster is expressed in both conditions.

Exon Expressed in at
least One Condition

Whether the PSR or junction selected from the PSRs/JUCs Table is expressed in at least
one of the conditions.

Customizing
annotations

1. To customize the Alt-Splice Gene Table's annotation column(s), click

[ Customize Annotations ]

The Customize Annotations window appears. (Figure 183)

Figure 183 Customize Annotations window

Customize Annotations

Annotation File:
{ [ HTA-2 0.na36.hgl9transcript.esv + ]

Annotations Assignment:
[ ) Top Assignment @ All Assignments ]

Select Annotation Column(s) to Add:

[[] Location Information
[T] chromosome (Already Added)
[C] Strand (Already Added)
[C] Start (Already Added)
[C] Stop (Already Added)
[[] total_probes
[C] Gene Assignment
[T Public Gene IDs [Already Added)
[C] Gene Symbol (Already Added)
[C] Description {Already Added)
[C] Cytoband
[C] Entrez ID
[C] mRNA Assignment
[C] mRNA Accession
[C] mRNA Source
[C] mRMA Description
[C] mRNA SeqMame
[C] mRMNA Assignment Score
] mRNA Assignment Coverage
[C] mRMNA Direct Probes
[C] mRNA Possible Probes
[C] mRNA xhyb
[C] SwissProt Assignment
[C] SwissProt mRNA Accessicn
[C] SwissProt Accession
[C] Unigene Assignment v

[C] Check/Uncheck All

mn

oK | | Cancel
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Selecting an annotation file
Click the drop-down button to view and select available Annotation Files.

Selecting an annotation assignment

1. Click either the Top Assignment or All Assignments button to select your table/
column display preference.

— Top Assignment is the first subfield in an annotation column.
— All Assignments displays all the subfields in an annotation column.

Adding annotation columns

1. Click the check box next to the annotation column(s) you want to add. Uncheck
the check box to hide a specific column(s).

Note: Column descriptions marked as Already Added denote the column
already exists in your current table. No action (check mark) is required.

Check/uncheck all
1. Click the Check/Uncheck All check box to select or deselect all listed Annotations.

Adding/removing Adding from right-click menu
%eelﬁgtﬁgt row(s) in a 1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.

2. Right-click, then click Add Selected Row(s) to a Gene List.
The Add to Gene List window appears. (Figure 184)

Figure 184 Add to Gene List
window

Add to Gene List

Gene List Name
UpRegulated In Liver [~

Liver vs Muscle (Default)
UpRegulated In Liver

[ ok || cancel |

3. Select a Gene List to add the selected row(s) from the drop-down or enter in the
name of a new Gene list.

Removing from right-click menu
1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.
2. Right-click, then click Remove Selected Row(s) from a Gene List.

A Remove Gene List window appears.

3. Use the drop-down to select the name you want to remove, then click OK.
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From Gene list drop-down
1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.
2. Click the Gene List drop-down, as shown in Figure 185.

Figure 185 Gene List drop-down

Gene List| ¥ \ miRNA Interaction |

Save Current Table as Gene List
Add Selected Row(s) to Gene List

Remove Selected Row(s) from Gene List

Saving the current table
1. Click Save the Current Table as Gene List.
A Save Gene List window appears.

2. Enter a name, then click OK.

Adding a selected row(s)
1. Click to highlight a table row(s), then right-click.
A menu appears.
2. Click Add Selected Row(s) to Gene List.
An Add Gene List window appears.

3. Use the drop-down to select an existing name or enter a new name in the
provided text field.

4. Click OK.

Removing a selected row(s)
1. Click to highlight a table row(s), then right-click.
A menu appears.
2. Click Remove Selected Row(s) from Gene List.

A Remove Gene List window appears.
3. Use the drop-down to select the name you want to remove, then click OK.

Filter table by Gene list

Use this filtering feature to show only the Gene List’s row information.
1. Click on Filter Table by Gene List.
2. Select the Gene List you want from the Filter Table by Gene List window.
3. Click OK.
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Using the Alt-Splice PSR/JUC table

appliedb

Sample QC View

¥ Table

Summary View

Figure 186 Alt-Splice PSR/JUC Table

Analysis_

Gene View

Summary Sample Table

| Comparison: Liver vs Muscle |v| i'. What is the differential expression between Liver and Muscle?

Gene Table

|Js'1\ppl3.r View|v| |Filters|v| |Show/Hide Columns|v| |E)(por‘t|v| [ Add Column | [ Customize Annotations | |Gene List|v|

Exon Ex
Gene Description Group  Splicing T B Exon Event Name Ewvg
Symbaol val P-val
count: 15210 Index L 4 L 4
TCO100009064.... -113 T FNBPIL formin binding protein 1... Multipl... 599 00001 00020 Intron Retention
TC0100009935.... -118 T  PRUNE prune exopolyphosphatase Multipl... 571 00011 00102 Intron Retention
TCO100013123... -6 T |UBR4 ubiguitin protein ligase E... Multipl... -5212 253E-08 6.91E-06 Cassette Exon
TCO100013134.... 107, T | CAPZB capping protein (actin fil..  Multipl... -196.94 2.70E-08 7.23E-06 Cassette Exon
TCO200008493... 113 T  FAHD2CP | fumarylacetoacetate hyd...  Multipl... 6.86 6.79E-06  0.0002 Cassette Exon
TCO200009440.... -111) T | R3HDM1  R3H domain containing 1 | Multipl... -6.8 3.19E-05 0.0008 Cassette Exon
TC0200016603.... 12 T |LRRFIP1 leucine rich repeat (in FLL.. Multipl... -310.79 3.36E-09 2.62E-06 Cassette Exon
TCO300008536.... 176 T EARZ ELL associated factor 2 Multipl... -422 00006 00061 Intron Retention
TCO300010722.... -134| T | LRRFIPZ leucine rich repeat (in FLL.. Multipl... -724 534E-06  0.0002 Cassette Exon
TC0300012918.... -1260 T | CCNL1 cyclin L1 Multipl... 484 00031 0.0213 Intron Retention
« | m
Showing or hiding Click the Show/Hide Columns drop-down menu.
CO'EJmnS in the Alt- 2. Click the check box adjacent to the column you want to show in the table.
Splice PSR/JUC Uncheck the check box to the column you want to hide.
table See the table below for column definitions.
3. Click outside the Show/Hide Columns drop-down menu to close it.

Available Columns

Description

PSR/JUC ID ID of the Probe Selection Region (PSR) and Junction Probesets.

P-val The probability that there is no actual difference in this PSR or junction's expression and
that any observed difference is due to variance in the measurement. Smaller values denote
a more significant likelihood of expression difference.

FDR P-val False discovery rate corrected p-value. The multiple testing correction is based on the
approach of Benjamini, Hochberg, and Yekutieli.

Event Name The content for the Event Name column is decided by the method that has the higher score.

If event pointer has higher score than event estimation, then the column populates with
results from the Event Pointer Name column, otherwise the column populates with results
from Event Estimation Name.

Event Score

Consensus alternative splicing event score. The score is a value from 0 to 1, where 1
represents a high likelihood for the event.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide

170



Chapter 7 Alternative splicing analysis =5
Using the Alt-Splice PSR/JUC table

Available Columns

Description

Event ID

Consensus index for the alternative splicing event associated with this PSR or junction (or
most likely event if multiple events are associated). This index can help to identify multiple
PSRs and junctions that are associated with a single splicing event. [KL: How is consensus
ID determined?]

Overall F-test

The probability that there is no actual difference in this PSR or junction's expression for any
of the comparisons and that any observed difference is due to variance in the measurement.
Smaller values denote a more significant likelihood of expression difference in at least one
of the comparisons.

Overall FDR F-test

False discovery rate corrected F-test p-value. The multiple testing correction is based on
the approach of Benjamini, Hochberg, and Yekutieli. The computation of the correction
includes all PSRs and junctions, which, for any of the comparisons, are expressed in at least
one of the conditions whose genes are expressed in both conditions.

Event Pointer P-val

EventPointer alternative splicing event p-value. This p-value is the probability that the
splicing event is not differentially expressed and that any observed difference is due to
variance in the measurement. Smaller values denote a more significant likelihood of
expression difference for this alternative splicing event.

Exon Event Pointer
Name

EventPointer alternative splicing event type. Possible types include cassette exon,
alternative 5' donor site, alternative 3' acceptor site, intron retention, alternative first exon,
alternative last exon, mutually exclusive exons, and complex event.

Exon Event Pointer ID

EventPointer index for the alternative splicing event associated with this PSR or junction (or
most likely event if multiple events are associated). This index can help to identify multiple
PSRs and junctions that are associated with a single splicing event.

Exon Event Estimation
Name

Event estimation alternative splicing event type. Possible types include cassette exon,
alternative 5' donor site, alternative 3' acceptor site, intron retention, alternative first exon,
alternative last exon, mutually exclusive exons, and complex event.

Exon Event Estimation
Score

Event estimation alternative splicing score. The score is a value from 0 to 1, where 1
represents a high likelihood for the event.

Exon Event Estimation
ID

Index for the alternative splicing event estimation associated with this PSR or junction.

Fold Change

PSR or junction's fold change (in linear space) for Condition 1 vs. Condition 2.

Splicing Index

PSR or junction's fold change (in linear space) of normalized expression levels for Condition
1 vs. Condition 2. The PSR or junction's expression level is normalized to corresponding
gene's expression level.

Condition 1 Expressed

Whether this PSR or junction is expressed in a condition (based on percentage of samples
that meet the specified DABG cutoff).

Condition 2 Expressed

Whether this PSR or junction is expressed in a condition (based on percentage of samples
that meet the specified DABG cutoff).

Condition 1 Avg (log2)

Tukey-biweight robust average of this PSR or junction's expression level for the samples in
condition 1.

Condition 2 Avg (log2)

Tukey-biweight robust average of this PSR or junction's expression level for the samples in
condition 2.

Condition 1 Standard
Deviation

Standard deviation of this PSR or junction's expression level for the samples in condition 1.
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Available Columns

Description

Condition 2 Standard
Deviation

Standard deviation of this PSR or junction's expression level for the samples in condition 2.

Condition 1 Normalized
Avg (log2)

This PSR or junction's normalized expression level for the samples in condition 1. The
normalized expression level is the Tukey-biweight robust average of the PSR or junction's
expression level minus the Tukey-biweight robust average of the corresponding gene's
expression level.

Condition 2 Normalized
Avg (log2)

This PSR or junction's normalized expression level for the samples in condition 2. The
normalized expression level is the Tukey-biweight robust average of the PSR or junction's
expression level minus the Tukey-biweight robust average of the corresponding gene's
expression level.

Expressed in at least
One Condition

Whether this PSR or junction is expressed in at least one of the conditions.

Copying selected
cell(s)

1. Click to highlight (light blue) a cell or Ctrl left-click to highlight multiple rows.
2. Right-click, then click Copy Selected Cell(s). (Figure 187)
The selected cells are now copied to the Windows Clipboard for pasting.

Figure 187 Right-click Copy Selected menu
1 000.. 0000883 19
A 00— s
1 0.0 Copy Selected Row(s) 00...
1 000 Copy Selected Cell(s)
A 0007 139
A 0.00.. 0.001662 -1.64
A 0.00.. 0.001880 -1.8
1 0.00.. 0002173 -1.74
A 0.00.. 0002462 -1.53

Copying selected
row(s)

1. Click to highlight (light blue) a row or Ctrl left-click to highlight multiple rows.
2. Right-click, then click Copy Selected Row(s). (Figure 187)

Your selected rows are now copied to the Windows Clipboard for pasting.

Adding a column in
the Alt-Splice table

1. Click Add Column.
A New Column window appears.
2. Name the column, then click OK.
The new column is added to the far right of the Table.

Optional: Click and drag the column to another position in the table. The column can
be removed by right-clicking on the column header and selecting Delete Column.

3. Optional: Enter any custom annotation you want into each cell.
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If you want to export (Save) your table, click the Export drop-down.

The Export menu options appears. (Figure 188)

Figure 188 Export Menu

Export : |: Add Column |

Export Current Table
Export All Rows and Columns
Export Sample Signals

Export...

. Click Export Current Table to export only the data currently shown in the

PCS/JUC Table.

. The Save as window appears, click on an existing folder or click New Folder to

choose a new save location.

. Type a filename for the table, then click Save. The table is now saved as a TXT file.

. Click Export All Rows and Columns to export all the data in the PCS/JUC Table

including hidden data.

. The Save as window appears, click on an existing folder or click New Folder to

choose a new save location.

. Type afilename for the table, then click Save. The table is now saved as a TXT file.

. Click Export Sample Signals to export the signal data from PSR/JUC IDs table for

all samples.

The Save as window appears.

. Click on an existing folder or click New Folder to choose a new save location.

. Type a filename for the table, click Save.

The table is now saved as a TXT file.
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1. To customize the export based on either current or all rows and/or columns click

Export...
2. The Export window appears. (Figure 175)

Figure 189 Export window

 Export Options

@ Table Columns Only

© Sample Signals Only

© Table Columns + Sample Signals
["] Include Exon Level

["]Include All Decimal Points

~ Row Options

@ Current Rows in Table © Selected Rows (©) All Rows

 Column Options
@ Current Columns © All Columns

[ OK ‘ [ Cancel ‘

3. Select a Export Options radio button:

Table Columns Only: Exports the currently visible table columns.

— Sample Signals Only: Exports the currently visible samples.

sample signals.

Note: When selecting either Sample Signals Only or Table Columns + Sample
Signal, a Sample Level Options window appears. (Figure 176)

Figure 190 Sample Level Options window

Sample Level Options
@ Current Samples  © All Samples
[[]Include DABG

[ OK ‘ [ Cancel ‘

Include Exon Level: Click this check box to include Exon data.

Table Columns + Sample Signals: Exports currently visible table columns and

4. Optional: To export the visible samples, click the Current Samples radio button.

To export all samples, click the All Samples radio button. To include DABG

values in the export, Click the Include DABG check box, then click OK.

5. Optional: Click the Include All Decimal Points check box to export all decimal
points available for each metric. Note: If unchecked, decimal values appear as

two digits.
6. Select a Row Options radio button:
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— Current Rows in Table: Exports the currently visible table rows.
— Selected Rows: Exports the currently selected (highlighted) rows.
— All Rows: Exports all rows visible and hidden.

7. Select a Column Options radio button:
— Current Columns: Exports currently displayed columns.
— All Columns: Exports all columns (displayed or not).
8. Click OK.
The Save as window appears.
9. Click on an existing folder or click New Folder to choose a new save location.

10. Type a filename for the table, then click Save. The table is now saved as a TXT file.
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Using the Alt-Splice table and viewer

1. Single-click on any row(s) to highlight the PSR/JUC in the Alt Splicing
Visualization window tab, as shown in Figure 191.

Figure 191 Default Alt-Splice view

applies Pnalysis_24.tacx

Sample QCView  Summary View  Gene View

7 Table |Summary | Sample Table * Alt-Splice Visualization | 3D Line Plot
Comparison: Liver vs Muscle [¥| & Whatis the differential expression between Liver and Muscle? Structure View v | § 3 @ @, [¥ show Junction [¥] show Sample Signals

Gene Table (D [7€14001461hg 1 | [symbok AsB2 | [chr14: 94,400,499 - 94,443,137

plicing Index [ ] Signal )

[Apply View[~] Show/Hide Columns| ] [Export|~] [ Add Column | [ Customize Annotations | [Gene List|~| [ Liver Signal (Gene-Level Signal; 5.53
- — 7] Muscle Signal (Gene-Level Signal: 12.78)
D Fold Gene [e— (T L L L L PSP | arocic-Level Sigrals: = Liver ™= Muscle [ 7] Normalize Signals || Clear Sample Selection
Change Symbol val -val .
count: 22829 Bo..g Index I

TCOS00019Lhg.1 T GHR growth hormane receptor  Coding 239E-06

TC17001188hg.1 337 T PEMT  phosphatidylethanolami... Coding 584 4.09E-05

TC12000329hg.1  -198 T ANOG  anoctamin 6 Coding 233/ S91E-05

TCIS000578hg.l 401 T | TPML  topomyosinl(alpha)  |Coding | -11671| 883E-14| 6.16E-10 Complex Event
TC01002293 hg. 1 24 T UBR4 ubiquitin protein ligase E... Coding 7859 148E-10 3.69E-08  Cassette Exon
TC01006298 hg. 1 252 T |GNBL  guanine nucleotide bindi... Coding -7658| 4.30E-12| 4.38E-09  Retained Intron
TC0200127Lhg.1 126 T |XRCCS | X-ray repair complement... Coding 16855 108E-11| 7.28E-09  Alternative First..
TC1400146Lhg.1 15237 T  ASB2 ankyrin repeat and SOCS... Coding 18510 6.10E-08 First..
TC12000725hg.1 154 T MRPL42  mitochondrial ribosomal... Coding : E-07 Alternative First...
TC09001466 hg. 1 303 T EPB41L4B erythrocyte membrane p... Coding 0BE-11 08| Alternative First... .

T i >

Jel Count: 22829 Selected: 1 4+ & Show Filtered Only

PSRs/JUCs Table - TC14001461.hg.1

[Apply view[ ] [Fir Show/Hide Columns| ] [Export| | [ Add Column

Liver Muscle

PSR/JUCID

A g S[:Icll;g FDR P- Event

P-val Event Name
val P-val

count: 28 {lea2)(ag2) L 5

PSR14016425h.. 364 503 5834 3.186-10 6.10E-08 Alternative First.. 246E-24 T 2] - ] [l
PSR14016426h.. | 645 1628 -597 LSSE-07 486E-06 Alternative First.. 246E-24 T (5 HEEmH 7] X

PSR14016427h.. | 53 1386  -265 00020 00083 Alternative First.. 246E-24 T 2
PSR14016428h.. | 467 1458 -628 110E-07 400E-06 Alternative First.. 246E-24 T 5 HEmT ] 0
PSR14016429h.. 582 1416  -213 312E-05 00003 AlternativeFirst. 246E-24 T
JUCI400847Lh.. | 556 1647 1258 132608 7.92E-07 Alternative First.. 246E-24 T
JUCIA008476h... | 265 1432 | -2135 211E-11 110E-08 Alternative First.. 246624 T
JUC14008478h.. | 222 1122 -335 062E-05  0.0007 Alternative First.. 246E-24 T
JUC14008482h.. | 406 1663 = -3977 196E-12 290E-09 Alternative First.. 246E-24 T
PSR14016434h.. | 556 1506  -475 200E-07 5886-06 ComplexEvent  187E-09 T

JUC14008470h... | 423 1558 | -1709 212606 358E-05 ComplexEvent | L87E-09 T :

Visualization tab Splicing Index Scale

features ¢ Intensity Scale
* Vertical and Horizontal Split View buttons
* Save as PNG

e Print

Figure 192 Visualization tab

4 Alt-Splice Visualization | 3D Line Plot

[Structure View -| :: QQ

(D |7€16000310.ng.1 || Ssymbol: ATP2A1 || chri6: 28,889.804 - 28,915,830 || Strand: + || Coding |

Show Junction Show Sample Signals

D Liver Signal (Gene-Level Signal: 5.79]
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Changing factory set scale limits for Splicing Index and Signal Scale

1. Click on the Splicing Index color bar (or Signal Color bar) to open the
Configuration window.

Figure 193 Color Scale Configuration window

Color Scale Configuration *

4 [] Auto Scale [] Log2 Transformation
Max:
4 -
a-)
Min:
-4 . -
-4

Default |

[ OK ‘ [ Cancel ‘

Setting new scale ranges

1. Click to check the Auto Scale check box to use the minimum (lower bound) and
maximum (upper bound) splicing index values/intensities as the min/max scale
for display. (Figure 193)

2. Click to un-check the Auto Scale check box to set a fixed scale, then enter your min
and max number scales. This newly fixed scale is now saved for use with other
TCs and genes.

Note: For the Splicing Index scale the lower bound cannot be higher than -1. The
upper bound cannot be lower than 1.

Changing scale colors

1. Use the drop-down color menus to change scale color properties.
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1. Click the Options == button (upper right).

The Options menu appears.

To save the graph as a PNG
1. Click Save as PNG.

2. Choose a resolution.

3. Name, then select a location to save the PNG file.

Printing the currently displayed graph

1. Click Print, then print the graph using your configured printer as you normally
would.

Opening the Genomic Region in the Alt Splice Visualization in an external
browser

1. Click Link to...
2. Select UCSC or Ensemble browser.

The default Internet browser will now open to your assigned link (based on the
genomic location in Alt Splice Visualization).

Changing the Color Settings

1. Click Color Settings.
2. Select either Splicing Index or Signal.

The Color Scale Configuration appears. See "Changing factory set scale limits for
Splicing Index and Signal Scale" on page 177.

Copying Gene Position or Gene Info
1. Click Copy...

2. Select to copy either the Gene Position or Gene Info,

Showing/Hiding the ToolTip

The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn tooltips on. Uncheck to turn tooltips off.

To clear selected items in the graphs

1. Click on Clear Selection.

All previously selected items are now cleared from the graphs.
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Transcript cluster The details for a selected Transcript Cluster ID in the Alt-Splice Gene Table are
details in the Alt displayed at the top of the graph. (Figure 194)

Splice Visualization

graph

Figure 194 Horizontal Split and Full Screen icons

() | TC06002159.ng.1 || Symbol: NHSLL || chré: 138,743,180 - 139,013,708 || Strand: - || Coding |

@ ©, ® ® ©

Transcript Cluster ID

Gene Symbol

Genomic position

Strand (+/-)

Group (See Table 2 on page 189 for more details)

ok~ n -

Changing the Alt 1. Click the Structure View drop-down, as show in Figure 195 to change the
Splice Visualization display.
display

Figure 195 Structure drop-down

Ly
Structure View ~ | 4

Genomic View (Truncated)
Genomic View
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Structure Vview

The Structure View (Figure 196) displays gene structure. All PSRs and Junctions are
represented in the structure view with boxes that have same size.

Figure 196 Structure View example

4 Alt-Splice Visualization | 3D Line Plot

[Structure View ~ :: Q G‘)\ Show Junction [¥] Show Sample Signals
(D[ 1c16000310.ng.1 |[symbol: ATP2AL |[chri6: 25.589.5804 - 28,915,830 | strand: + | Coding | splicing Index SignalE.

D Liver Signal (Gene-Level Signal: 5.79)
D Muscle Signal (Gene-Level Signal: 17.34)

Sample-Level Signals: == | jver == £yscle D MNormalize Signals | ! Clear Sample Sel,

Isoforms | Affx Transcript Isoforms '”Sor‘tlsoforms |'|CDIDrBy: Splicing Index ']

TR hg [ 5 H 6] [ 8 ] [10] [12 H 13 H1e H 15 H 16 | b | (21 H 22 H25T ]
[1o]
[ 5 H 6] (8] [10] [12 H 13 HaaH 15 Hie | b ] (21 H 22 HTo5T (]
[ 6 ] 4

a Hl [ 5 H6 ] (12 H 13 Haa H 15 H 16 ] {18 |
T H] 5 H5 ] 5] (10 [12 H 13 Hia H 15 H 16 | 54l

* An Inclusion junction detects 2 neighboring PSRs. The PSRs detected by an
inclusion junction are linked and graphically represented as dotted lines when
you mouse over or click that junction.

* An Exclusion junction detects PSRs that are apart from each other. The PSRs
detected by an exclusion junction are linked and graphically represented as
dotted lines when you mouse over or click that junction.

e [Eps=] A crossed-out box represents a PSR/Junction that does not contain data.

[F#£ab#52_. A diagonally-crossed-out box represents a PSR/Junction that is not
expressed in either condition.

(bold top and bottom borders) represents a PSR/Junction that has passed
through the current table’s filtering criteria. This only applies to PSRs/Junctions
currently filtered in the table.

® A Spacer represents a transcript cluster (TC) probe selection region (PSR) where
a selection of probes is not possible. Note: Spacer is typically a region with less
than 25 bases. Occasionally, some of them can exceed 25 bases.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 180



Chapter 7 Alternative splicing analysis &=

Using the Alt-Splice table and viewer

5
N
ol

-
N
=

8
~
al

Genomic view (truncated)

The Genomic View (Truncated) (Figure 197) maintains the relative size of the exons/
PSRs, but have spliced out intron regions that do not have any PSRs.

Figure 197 Genomic View (Truncated) example

r Alt-Splice Visualization ' 3D Line Plot

[Genomic View (Truncated) ~ ‘ : : Q Q Show Junction [ Show Sample Signals

(D[ 7c16000310hg.1 |[ Symbol: ATP2A1 || chri6: 28,889,804 - 28,915,830 || Strand: + | Coding | Splicing Index [
I:‘ Liver Signal (Gene-Level Signal: 5.79)

I:‘ Muscle Signal (Gene-Level Signal: 17.34

Splicing Index (Gene-Level Fold Change: -2999.75) == | jyer == Muscle

e N ... W 2.00-1.57) -1.43

10— HH a5 K 16
[ 10 |
10 o HIa s I 16 i9.b |
[ ib X [s H 6 | (5] 10—z H 14 H 15 H 16
[ ib X [s H 6 | (5] 10—z H 14 H 15 H 16
[ 1 W] [5 & | [8] 10 —{HeH i HisH 16 i9.b |
10— HH a5 K 16

Genomic view

The Genomic View (Figure 198) displays gene structure in a context of real genomic
scale.

Figure 198 Genomic View example

r Alt-Splice Visualization ' 3D Line Plot
[Genomic View v | :: QQ Show Junction [ Show Sample Signals
(D[7c16000310hg.1 |[ Symbol: ATP2AL || chri6: 28,889,804 - 28,915,830 || Strand: + | Coding | Splicing Index [

I:‘ Liver Signal (Gene-Level Signal: 5.79)
I:‘ Muscle Signhal (Gene-Level Signal: 17.34)

Splicing Index (Gene-Level Fold Change: -2999.75) == | jyer == Muscle

it gt i.

Isoforms | Affx Transcript Isoforms v”Sor‘tlsoforms |v|CoIor By: | Splicing Index Vl
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Each PSR/Junction probeset fold change direction is based on color and amount
of fold change is based on the intensity of the color. These options are selected in
the Genomic View's Splicing Index Color By drop-down menu.

Below each gene structure, transcript isoforms are displayed in order. The order
starts with the transcript isoforms that most likely exist in Condition1 to transcript
isoforms that most likely exist in Condition2.

The transcript isoforms that fit Conditionl are auto-sorted to the top. Transcript
isoforms that fit Condition2 are auto-sorted to the bottom.

Visualization display options

Figure 199 Display Options

[Genumic View Yl :: QQ Show Junction || Show Sample Signals

()| TC16000310.hg.1 || Symbol: ATP2AL || chri6: 28,889,804 - 28,915,830 || Strand: + || Codin

|:| Liver Signal (Gene-Level Signal: 5.79)

|:| Muscle Signal (Gene-Level Signal: 17.24)

Click G’l to zoom in.

Click | €' to zoom out.

Click « w to return to the default display.

Click the Show Junction check box to show or hide Junctions. (Figure 200)

Click the check box beside the Sample Signal name to show the sample signals
with or without junctions. (Figure 200)

Figure 200 With and without Junctions example
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| Muscle Signal (Gene-Level Sianal: 17.34

HH —aHeH-1

[
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Click the Show Sample Signals check box to show or hide Signals.

Left-click, then drag the mouse to lasso a selection of samples, as shown in
Figure 200.
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Figure 201 Show Signals example

Sample-Level Signals: = | jyer == Myscle

9.5
5.75
vt Signal - Ll Signak: 10.2
1M igral (Gene-Level Signal: 5.

Sample-Level Signals; ™ Liver == hyscle i1 Clear Sample Selection

* Click Clear Sample Selection (upper right) to deselect all lassoed samples.
® Click the Show Normalized Signals check box to display the normalized Sample
Signals.

Note: To display the normalized signals, the Show Sample Signals must be
checked.

Displaying the PSR intensities for each condition

¢ Select the Condition 1 Signal check box (example, Liver Signal in Figure 202) to
display the intensities for the PSRs for the samples assigned to Condition 1. Note
that the Show Junction is unchecked.

¢ Select the Condition 2 Signal check box (example, Muscle Signal in Figure 202) to

display the intensities for the PSRs for the samples assigned to Condition 2. Note
that the Show Junction unchecked.

Figure 202 PSR Intensities example

r Alt-Splice Visualization ' 3D Line Plot

Structure View ~ :: QQ ["] show Junction [_] Show Sample Signals

(D[ 7c16000310hg.1 |[ Symbol: ATP2A1 || chri6: 28,889,804 - 28,915,830 || Strand: + | Coding | Splicing Index|

Liver Signal (Gene-Level Signal: 5.79)

Splicing Index (Gene-Level Fold Change: -2999.75) == | jyer == Muscle
.. H e ] [l [ T57H-1asHEAH 11
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* Mouse over a PSR Splicing Index entry to reveal its tooltip (statistics), as shown

in Figure 203.

Figure 203 PSR Splicing Index Tooltip

licing Index ne-Level Fold Change: - . 76) . | jyor N yscle

¢S s X [[ [ HE

PSR16004352.hg.1
Position: chrl6: 28,891,374 - 28,891,415
Splicing Index: 1933.48
Liver Normalized Avg (log2): 0.58

Muscle Normalized Avg (log2): -10.34
P-val: 3.770318E-13
FDR P-val: 1,18E-09

Isoform display

Figure 204 Isoform display

Isoforms | Affx Transcript Isoforms vHSc:ort Isoforms ‘v|ColorBy: Splicing Index ~

TRO6000964.hg [ 2.b

H33 H a4 H s H&e H 7 H s H 9 } {112} L ]
23 H s H s H 5 H 6 H 7 H s H o Himgm{iia— [ 2.
2c H 3 Ha H 5 H e H 7 H s H 5 Himm- -
2.3 HsH+ H 5 H&e H 7 Hs H o} [11a} N .
2.3 H3 H 4 H 5 He H 7 H s H ¢ —{iim i >.c I
: 2.3 H 3 H4 H 5 He H 7 H s H o Hilllm{iia]l— N 1>
TRO6006779.hg i iEnnn| 2.3 HEHa s e 7 Hos H_ 9} [q1a} N 12 c

Isoform display
options

Figure 205 Display Options

Isoforms | Affx Transcript Isoforms v | |Sort [soforms

Color By:

Splicing Index ¥

Isoforms
Select a Transcript Isoform source
¢ Affx Transcript Isoforms
¢ Ensembl Transcripts
* RefSeq Genes
e Other

Sort Isoforms
¢ Up-Regulated on Top
* Down-regulated on Top
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Color By

Splicing Index
Condition 1 Signal
Condition 2 Signal

Click on the 3D Line Plot window tab. (Figure 206)

Figure 206 3D Line Plot view

Alt-Splice Visualization ¥ 3D Line Plot

( Zoom Fit | | Clear Selection | Data Type: @ Signal © Splicing Index ©) Normalized Signal

ID: TC16000310.hg.1
Gene Symbol: ATP2AL

Group: Coding

Description: ATPase, Ca++ transporting, cardiac muscle, fast twitch 1

The 3D Line Plot’s header (upper left) displays the selected Transcript Cluster ID and
corresponding PSR/JUC IDs in a 3-D line graph, including:

TCID

Gene Symbol

Description

Chromosome

Group: Coding, Non-Coding, etc.

Alegend (upper right) identifies the color assigned to each condition in the graph.
Customized columns from the Gene Table.
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3D Line plot tool bar

Figure 207 3D Line Plot Tool bar

| Zoom Fit | | Clear Selection | Data Type: @ Signal () Splicing Index () Normalized Signal

¢ Click the Zoom Fit button (Figure 207) to Fit the graph to the window size
* Click the Clear Selection button to clear any selected PCR/JUC ID
e (lick on the Data Type radio button view either:

- Signal

- Splicing Index

- Normalized Signals

3D Line plot graph 1. Click the Options == button (upper right).
options The Options menu appears.
Save as PNG
Saves the currently displayed graph as a PNG. Select the resolution you want for your
exported PNG.
— Low Quality (96dpi)
— Normal Quality (150dpi)
- High Quality (300dpi)
— Ultra Quality (600dpi)
Print

Prints the currently displayed graph.

Scale Settings
1. Click Scale Settings.
The Scale Settings window appears.

2. Select the Auto Scale check box to set each axis automatically (based on the data
selected).

3. Deselect the Auto Scale check box to enable the Y Min and Max value boxes, then
enter the appropriate Min and Max values.

4. Click the Show Y Grid check box to display Y grid lines in the graph.
5. Optional: Click Default to return to the factory default settings

Showing/Hiding the ToolTip
The ToolTip feature enables you to mouse over a point of interest and view its details.

1. Click Show ToolTip check box to turn on. Uncheck to turn off.

Turning Graph Legend On/Offf
Click Show Legend check box to display the Legend. Uncheck to turn it off.
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Clearing 3D Line Plots

1. Click on Clear Selection.

All previously selected 3D Line Plots are now cleared from the graphs.

Working with the 3D

Line plot

Figure 208 3D Line Plot view

Alt-Splice Visualization | " 3D Line Plot

| Zoom Fit | ( Clear Selection I Data Type: @ Signal () Splicing Index () Normalized Signal

ID: TC16000310.hg.1

Gene Symbol: ATPZAL

Description: ATPase, Ca++ transporting, cardiac muscle, fast twitch 1
Group: Coding

ID: PSR16004353hg.1 |
|Muscle Avg (log2): 4.56 |

¢ To rotate the 3D Line Plot graph, hold down the left mouse button, then drag the
mouse left or right.

¢ To pan the graph, hold down the right mouse button, then move the graph to the
desired location.

* Mouse over a PSR region on the plot to display its details.
Note: Show Tooltips must be enabled.

* Selecting a PSR data point highlights that region in the Alt-Splice visualization
graph and Alt Splice Gene and PSR/JUC tables.
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Alt-Splice view summary table

Figure 209 Alt-Splice View Summary Table example

applied

Comparison: Liver vs Muscle | = !'. What is the differential expression betwesn Liver and Muscle?

||Liver ve Muscle Displays the Analysis including the Conditions
* Liver: & samples, Musde: 4 samples. and number of samples per condition.

|| Eitter cxiteriac

» Expressed i Bath Condiions: Equals T

+ Exon Splicing Index > 2 00 < -2

= Exony Poyval: < DUDS

+ Exon Expressed in A% least One Condition: Equals “T°

Tatal nurnber of genes: 134748
+ Genes passed filter criteriac 15310 (11 29%)

Displays the Filter Criteria used for the

Group Tatal Passed Filter | SUMMary. See Table 2 on page 189 for
Muitiple_Complex 10 11573 | Group definitions.

ManCoding [ 2542

Cading 18434 827

Unassigred 10000 107

Preudogens 4 105

Precursor_microBMNA T o

Srall_RNA 358 o

RilHoriaimsa 500 o

Provides the breakdown of genes by
group (i.e. Coding and Non-Coding)
meeting the filter criteria.

Events Count

All 52847

Cassette Expn 30939

Alternative 3' Acceptor Site Ba72

Alternative 5' Donor Site Ba47

Introe Faterticn 1539 | Provides the breakdown of identified splicing
Mutually Exclusive Exans 550/ events. See Table 3 on page 190 for Event

definitions.
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Step 1: Assign a locus type to every transcript in the gene. The locus types can be
extracted using transcript-specific information from the data source as is done with
RefSeq or can be applied to the entire data source if no transcript-specific information
is available as is done with NONCODE. Some prioritization is done with respect to
transcript-specific information compared to general data source information. For
example, if RefSeq reports transcript-specific locus type as "tRNA" and NONCODE is
generally considered "NonCoding", the transcript locus type will be set to "tRNA"
since we have transcript-specific information from RefSeq and only general
information from NONCODE.

Step 2: Assign a locus type for the gene based on the locus types from the individual
transcripts. If more than one locus type is reported, then the locus type for the gene is
assigned "Multiple Complex" except for the following conditions:

* One of the locus types is "Ribosomal" and the only other locus type is
"NonCoding". In this case, the locus type becomes "Ribosomal". This is done
because Ribosomal content tends to be highly expressed in every sample. These
genes are highlighted appropriately.

* One of the locus types is "Unassigned". In this case, only the other locus type is
reported.

Table 2 Group Filter Criteria used for the Summary

Group Definition
Coding Gene contains only protein-coding transcripts.
NonCoding Gene contains only non-protein-coding transcripts. Most of these are long non-coding

genes, but occasionally they may be small non-coding genes where the biotype cannot be
determined.

Precursor-microRNA

Gene contains only microRNA precursors.

Pseudogene

Gene contains only represents pseudogenes. Note that some pseudogenes are transcribed
and therefore can produce signal on probe sets.

Ribosomal

Gene contains only ribosomal RNAs, aka rRNA.

Small_RNA

Gene contains only small RNAs. These are small non-coding RNAs made up from several
biotypes. Our software can only handle a limited number of different locus types as it
becomes difficult to display or filter when many locus types are represented, therefore
following biotypes are grouped into "Small_RNA", as follows:

a. sBRNA b. snRNA c. snoRNA d. scaRNA e. Y RNA f. guide RNA g. vault RNA
h. ribozyme

Ribosomal, tRNA, and Precursor-microRNA are not included here, because the frequency of
each subset in Small_RNA tends to be much less than the separated ones. The idea here is
that these small RNAs (including Ribosomal, Precursor-microRNA, tRNA) may not be
captured/amplified very well with the assay, therefore the data from these probe sets should
be treated with caution.

tRNA

Gene contains only transfer RNAs.

Multiple Complex

Gene contains more than one locus type above.

Unassigned

Locus type could not be determined based on source data.
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Table 3 Events and their descriptions

Event Definition
Cassette Exon (CE) One exon is spliced out of the primary transcript together with its flanking introns.
(Skipped Exon)

5’ 3
Intron Retention (IR) A sequence is spliced out as an intron or remains in the mature mRNA transcript.

Mutually Exclusive Exons Refer to a case in which multiple cassette exons are used in a mutually exclusive
(MXE) manner. In the simplest case: two consecutive exons that are never both included in
the mature mRNA transcript.

Alternative 3' Sites (A3SS) | Also called alternatively acceptor sites. Two or more splice sites are recognized at the
5' end of an exon. An alternative 3' splice junction (acceptor site) is used, changing the
5' boundary of the downstream exon.

N

Alternative 5' Sites (A5SS) Also called alternative donor sites. Two or more splice sites are recognized at the 3'
end of an exon. An alternative 5' splice junction (donor site) is used, changing the 3'
boundary of the upstream exon.

5’ 3

Alternative First Exon (AFE) | Second exons of each variant have identical boundaries, but first exons are mutually
exclusive. This is to annotate possible alternative promoter usage.

Y

Alternative Last Exon (ALE) | Penultimate exons of each splice variant have identical boundaries, but last exons are
mutuall1y exclusive. This is to allow annotation of possible alternative polyadenylation
usage.

1AFE and ALE event types are difficult to interpret and additional biological evidence is needed to

support alternative promoter or polyadenylation usage, respectively.
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Alt-Splice View sample table

Figure 210 Alt-Splice View Sample Table example

Sample QC View Summary View Gene View

Summary 4 Sample Table

| Comparison: Liver vs Muscle |v | = What is the differential expression between Liver and Muscle? Show Current Samples Only

|Js'1\ppl3.r View|v| |Filters|v| |Show/Hide Columns| v| |E)(por't|v| [ Add Column ] |Reanalyze Samples| vl

Hyb Pos vs Meg

File Name Controls AUC Tissue TreT'atment
ot 8 Threshold  Threshold b=
HTAZ Liver_BetaSamplePool_l.sst... Pass Pass Liver 1
HTAZ Liver_BetaSamplePool_2.sst... Pass Pass Liver 2
HTAZ Liver_BetaSamplePool_3.sst... Pass Pass Liver 1
HTAZ Liver_BetaSamplePool_4.sst... Pass Pass Liver 2
HTAZ_Muscle_BetaSamplePool_1s... Pass Pass Muscle 1
HTAZ2_Muscle_BetaSamplePool_2.s... Pass Pass Muscle 2
HTAZ2_Muscle_BetaSamplePool_3.s... Pass Pass Muscle 1
HTAZ2_Muscle_BetaSamplePool_4.s... Pass Pass Muscle 2

* For instructions on how to use the Sample Table’s functions, see "Common table
functions" on page 151.

If an outlier sample has been identified, the analysis can be re-run from the Sample
Table resulting in the removal of that sample.

1. Click on the Reanalyze Samples drop-down menu. (Figure 211)

Figure 211 Reanalyze Samples
drop-down

|Reanalyze Samples]v]

Selected Samples
‘ Excluding Selected Samples
All Samples

2. Select the appropriate Analysis.
¢ Click Selected Samples to re-run analysis using the highlighted samples

* Click Excluding Selected Samples to rerun the analysis on samples that are NOT
highlighted

¢ Click All Samples to re-run the analysis with all sample but with the option to
choose different criteria.
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3. After selecting an analysis, choose to reanalyze from CEL or CHP files.
(Figure 212)

Figure 212 Reanalyze using CEL or CHP Files

Reanalyze

Do you want to reanalyze using CEL files or CHP files?

| CELFiles | | CHP Files | [ Cancel |

The New Analysis Window opens and includes the CEL or CHP files based on
your analysis selection (steps 2 and 3).

4. Select the options for the New Analysis, then click Run Analysis.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 192



Algorithms

This appendix describes the algorithms provided by TAC 4.0.2. Most are implemented
with a call to an R or Bioconductor package. While the default analysis flow involves
limma and alternative splicing analysis for exon-level microarrays, several additional
analysis modules enable additional ways to examine the inter-sample relationships
and perform batch correction.

Cstert )£

EGA | Batch limma >| AItSpIice‘T{ End )

The preceding flow chart illustrates the overall algorithmic workflow in TAC 4.0.2
following the pre-processing of the CEL files to CHP files. The first optional step is the
exploratory grouping analysis (EGA), which can be iterated. Next, batch effects
module and limma differential expression analysis are performed. Finally, in the case
of microarrays that include exon-level data, the alternative splicing analysis is run.
After examining the results, the user can then go back and iterate the previous steps.

Exploratory Grouping Analysis (EGA) module

( Start )73

Dimensional .
Filter —>| Weighting Reduction Clustering %( End )

The Exploratory Grouping Analysis (EGA) module provides a variety of tools that
enable the user to examine the relationships between the samples included in the
experiment. Clearly, the experimental design suggests certain hypothesized
relationships among the samples, but assay conditions can create outliers and batch
effects. Furthermore, clinical samples can offer surprising differences and sub-clusters.
The knowledge of the sample relationships can guide subsequent analysis; for
example, outliers can be removed, batch effects corrected, and unexpected sub-clusters
can be separated for analytical inspection. EGA supports a workflow with the
following stages: gene filtering, gene weighting, dimensional reduction, and
clustering. The results are presented as a 3-dimensional visualization and a set of
cluster assignments. The Euclidean distance function is used throughout.

The gene filtering has several available controls. First, the user can identify a list of
genes for use in the analysis. This approach is especially helpful if attention is focused
on a certain pathway or genes of special interest. Second, the user can specify the
number of maximally variant genes to be considered. Either way, the maximum
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number of genes the EGA module can process is 20,000. The genes with the lowest
variance tend to contribute noise to the computation that tends to damp the effect of
the more strongly varying genes, so the maximum was chosen as a compromise that
removes the noise-generating genes in the low variance tail.

Gene weighting involves the assignment of weight proportional to the square of the
variance to each gene. The advantage of using such a weighting is that it focuses on the
most variant genes without having to identify them directly or to specify their number.

Dimensional reduction involves projecting objects in a high-dimensional space into a
reduced dimensional space that is easier for human perception. In this case, the
intensities associated with the many genes in each sample represent the high-
dimensional space. As the number of genes is typically thousands, humans could only
look at a few genetic dimensions at a time. Dimensional reduction is a mechanism that
merges the high-dimensional components (in this case, the gene intensities) into a
smaller number of aggregate components (in this case three) that represent the highest
variation present in the samples. EGA includes two algorithms for dimensional
reduction: Principal component analysis (PCA) and t-distributed stochastic neighbor
embedding (tSNE).

PCA computes a set of linearly uncorrelated variables each of which is an orthogonal
linear combination of the gene components. These variables are sorted so as to have
decreasing variance. Retaining the top few components yields a reduced dimensional
view of the samples that represents most of the variance among the samples. PCA is
simple to use and requires no control parameters. TAC 4.0.2 calls the R prcomp
function to compute the PCA.

The tSNE algorithm uses a stochastic non-linear dimensional reduction approach that
offers more flexibility than PCA at the cost of some additional complexity. The
perplexity parameter can roughly be considered to adjust the effective number of
nearest neighbors and can range from 1 to nearly the number of samples / 3. Values of
perplexity near the ends of the range can generate deceptive results, so values in the
central portion of the range generally lead to the best results. The results for several
perplexity values should be compared to find the preferred clustering. The distances
between samples in the reduced coordinates do not have meaning, so the scatter plot
should be viewed more qualitatively. The seed for the random number generator is
fixed so as to generate consistent results for a given data set and perplexity value. TAC
4.0.2 calls the Rtsne function in the R package Rtsne.

Starting from the dimensionally reduced coordinates, clustering assigns each sample
to a group or cluster. EGA offers three algorithms for clustering: k-means, affinity
propagation clustering (APC), and density-based spatial clustering of applications
with noise (DBSCAN). The distance matrix, which provides the distance between any
two samples, is also returned.

The well-known k-means clustering algorithm requires the input of the number of
clusters. K-means randomly assigns each sample to one of the clusters, finds the center
for each cluster, and then reassigns samples to the nearest cluster center. New cluster
centers are determined, and the process iterates to convergence. Depending on the
random assignment, the cluster assignment can converge to different results. The k-
means algorithm includes a parameter specifying the number of random starts. The
final result of these multiple random starts is the result that has the minimum sum of
samples to their respective centers. The random number generator's seed is fixed so as
to produce consistent results. TAC 4.0.2 calls the R kmeans function to compute the k-
means clustering.

APC derives from the idea of passing messages between the data points. Unlike k-
means, APC determines the appropriate number of clusters. The APC message passing
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is used to identify exemplars, which are data points that represent the nuclei of
clusters, and to associate other data points to each of the clusters. The affinity
parameter ranges from 0 to 1 and controls the degree of aggregation. Smaller values
yield fewer clusters. TAC 4.0.2 calls apcluster function in the R apcluster package.

DBSCAN is a density-based method of clustering that uses the number of other
samples in the neighborhood of each sample to determine the sample's cluster label.
The number of clusters is determined by the algorithm, and the clusters can have an
arbitrary shape. There is a control parameter that sets the size of the neighborhood
based on the percentile of all the distances between the samples. DBSCAN is different
from k-means and affinity propagation clustering in that it may not be able to assign a
group to all samples in which case some samples are unclustered. TAC 4.0.2 calls the
dbscan function in the R dbscan package. The minPts parameter is fixed at 4.

EGA parameters

Figure 213 EGA parameter options

4. Exploratory Grouping Analysis

WVariance Filter Number: 20000

Weighted by Variances: | False = |

Dimension Reduction: |itSNE A |

tSME Perplexity: 5

Clustering: |iAffinity B |

Affinity: [0,1] (0 for fewer cluster, 1 for more clusters): 0.25
k-means: number of clusters: 4

k-means: number of random starts: 5

dbscan percentile of intersample distances to choose as epsilon neighborhood:  0.15

EGA parameter Weighted by Variances - This mode enhances the clustering of the most strongly

option definitions varying probesets by transforming the expression levels as follows: subtract the mean
expression level for the probeset and multiply the result by the variance of the
probeset.

Dimensional Reduction - A procedure that converts a high dimensional space, in this
case the expression of the thousands of probesets in each sample, to a lower
dimensional space by creating weighted combinations of the probeset expression
levels. TAC4 supports the linear PCA and the nonlinear tSNE algorithms.

tSNE Perplexity - Control parameter for tSNE that roughly represents the effective
number of near neighbors.

tSNE Perplexity Mode - When mode is set to auto, a reasonable value for perplexity
parameter is generated for the user. In manual mode, the user inputs the perplexity
value for greater control.

Similarity - Should not appear in the interface.

Clustering - Identifies the algorithm used to label the samples. The choices include
affinity propagation clustering, k-means, and DBSCAN.
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Affinity (Only active when clustering chooses affinity propagation) - A control
parameter for the affinity propagation algorithm. The number of clusters is
determined by this algorithm, and this parameter controls the relative propensity to
generate a larger number of smaller clusters with a range of values [0,1]. Smaller values
of affinity have fewer clusters and larger values have more clusters.

k-means number of clusters (only active when clustering chooses k-means) - The
number of clusters.

k-means: number of random starts (only active when clustering chooses k-means) -
K-means starts with a random assignment of the samples to one of the clusters. It then
iteratively reassigns clusters until convergence. Different random staring cluster
assignments can yield different final assignments. This option will run k-means the
indicated number of times and merge the results.

DBSCAN - Size of epsilon neighborhood - DBSCAN is a density-based clustering
algorithm, which does not require specification of the number of clusters and the
clusters may have arbitrary shapes. The epsilon neighborhood controls how the
samples are added to a cluster. Smaller values lead to larger number of clusters and
larger values fewer clusters.
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Batch Effects module

Sources of Batch Y. Sources of

Variation Effect? Variation

—> > ComBat [> End

™

N

The TAC 4.0.2 batch effects module offers two functions: source of variation analysis
and batch effect removal. This analysis is computed at the gene-level and the exon-
level, so in the following, component refers to gene or PSR/JUC as appropriate. First,
the variance is computed for the components, and the 1000 components with the
highest variance are retained. Next, for each attribute in the sample attribute table
(including columns of type "None"), percentage of variance explained is determined as
follows:

TSS = total sum of squares = Z (e; — {e;)?
all samples
RSS = residual sum of squares = Z (e; — (e;))?
{all attr levels} {samples in level}
) _ TSS — RSS
percentage of variance explained = (T>

For each retained component, compute the total sum of squares (TSS) as the sum over
samples of squares of the expression level for a sample minus the average expression
level for the component (shown using angle brackets). The residual sum of squares
(RSS) represents a similar sum of squares but the average expression level subtracted
is the average over samples in the same attribute level. Only attribute levels with at
least two samples contribute to this sum. Finally, the percentage of variance explained
is the average across all the retained components of the ratio of the difference of the
TSS and the RSS to the TSS.

This computation looks at each attribute independently, so the sum of the percentages
is unconstrained. Generally, one expects the percentage of variance explained to be
larger for the experimental attributes under investigation, while other secondary
attributes such as date or operator should explain relatively smaller percentages of the
variance. Of course, attributes that are unique for each sample will trivially explain
100% of the variance. Secondary attributes that explain relatively high levels of
variance are candidate batch effects (assuming that they do not confound the
experimental attributes of interest). The percentage of variance explained is computed
both before and after the ComBat_Affy™ correction so as to provide an indication as to
the success of the batch effect removal.

TAC 4.0.2 batch effect removal operates on known batch effects. The batch effect is
discovered either through inspection using the EGA or from the PCA plot and sources
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of variation analysis generated during standard analysis. The user indicates the
existence of a batch effect by marking an attribute column in the sample attribute table
as a batch effect. TAC 4.0.2 provides two separate mechanisms for batch effect removal
that are used at different stages of the analysis. Combat_Affy batch effect removal
generates the transformed expression levels, group averages, group standard
deviations, fold changes, and splice indexes. Limma handles the batch effect during the
differential expression computation so as to correctly account for the ANOVA degrees
of freedom. Limma is discussed in the next section.

Combat_Affy models the batches using their mean values and standard deviation per
gene. An empirical Bayesian correction uses pooled information across genes so as to
improve the model parameter estimates, which is especially useful for the cases when
the number of samples in the comparison groups and batches is small. Finally, the
modeled batch effect is removed from the expression signals to yield the corrected
result. TAC 4.0.2 calls a C++ accelerated port of the SVA Combat_Affy code. The call
uses the parametric empirical prior option.

Warning. Users should use some caution when setting up the batch effect. Batch effect
attribute levels should not be correlated with the attribute levels representing the
biological information of interest so as to retain the ability to remove the batch effects.
During experimental design, one should attempt to randomize the biological sample
types across potential batch effect attributes.

* ComBat_Affy, ComBat_Affy_Gene, and ComBat_Affy_Exon are modified versions
of the ComBat function from the Surrogate Variable Analysis package in Bioconductor
[ and 22].

The modified version includes the following changes:
® The original R code was translated to C++.

e Three versions have been created:

— ComBat_Affy loads all of the microarray data into memory for the processing
(like the original code).

— ComBat_Affy_Gene buffers the microarray data in files for gene-level analysis
so that the processing can run in a smaller memory footprint.

— ComBat_Affy_Exon buffers the microarray data in files for exon-level analysis
so that the processing can run in a smaller memory footprint.

® The batch and design indicators are directly loaded through the interface rather
than making the batch and design factors and indicators internally.

e If the variance of a gene or exon is <= le-8, the standardized mean is returned.

¢ If the hyperparameters cannot be computed, switch to mean_only mode.
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Limma Differential Expression analysis

TAC 4.0.2 calls the limma differential expression portion of the Bioconductor package.
Limma provides an extremely flexible framework to describe the experimental
structure and desired differential comparisons through the use of the design and
contrast matrices. Most TAC users, however, may not have experience with this
statistical machinery, so TAC 4.0.2 implements a simpler interface that automatically
populates the design and contrast matrices based on the sample attributes table.
Moreover, there is a natural language interface called the comparison wizard that
enables the user to customize the desired comparisons.

Consider the following sample attribute table (Figure 214) that has been artificially
generated to show its attribute column types.

Figure 214 Sample Attribute Table - Example

Frw Anabpus  Orpen [xisting Resslt || Preferess
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Imgeart Fils || | Remrve Selected Fels] | | Add New Colume | [Sample asriutes| | | Clear Soting | show Ggh|»
i Comalition ¥1 Conafition 17 Condition 13 Condition 84 Condition ¥3
¢ |Compansen = | 1ot |Repested Mesiure = | Tyoe [BstchEect | Tyor [Random Facio (Advanced) = | 7o |Resl Covanste [Advanced) =
1_{MT -2 .5t eena-combaned- dabg chp [0 [ [ - 613
2_{HTA-2 0451 -rena- combened-dabgohp 1 1 a 2 0x
3 [HTA-2 1] ast-eona-combined-dabg chp 0 2 1 [ 06
& {HTA-Z 0)agt-ema-combined-dabg chp 1 [/ (5]
3 MTiA-2 U)ast-org-combsned-dabgchp 0 1 1 1 [LE ]
BT -2 ] a5t-eena-combened- dabg chp 1 : 1 1 nag
Resusht Rasmse: | Anabysss 12 ODwtpet Folden: [ C\Userv pbck Descuments) T ACX AnashrReiuls Browse |
Algordhm Mmngs | Compamon hbep Wized | Ren Analysh

Each attribute column in the sample attribute table can be set to one of six types:
comparison, repeated measure, batch effect, random factor, real covariate, and none.
The normalization group attribute type is separate and does not directly affect
differential expression analysis. It provides a mechanism to preprocess the CEL files in
subgroups rather than as a single group; the subgrouping allows for separate
normalization when the samples differ so much that normalizing to a common
distribution is not appropriate.

The comparison type specifies fixed attribute levels among which the differential
expression can be computed. Moreover, interactions between attributes can be
computed. Atleast one attribute column must be designated as a comparison type. The
comparison attributes levels represent the biological factors of interest that the
experiment was designed to study. All other attribute types represent various nuisance
effects that the analysis will remove so as to enhance the effect of the comparison type
attributes.

The repeated measure type indicates that the attribute marks experimental units (e.g.
patients) that have multiple conditions associated with them. Differential expression
between the conditions on the experimental units is the point of interest; the repeated
measure type indicates that the specific effects of the experimental units should be
removed.

The batch effect type indicates that the attribute levels represent fixed substrata in the
data that represent nuisance factors in the differential expression analysis. Examples of
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batch effects include assay date, scanner, operator, and so forth. Inclusion of an
attribute as a batch effect has the effect of removing it. As in the case of Combat_Affy,
batch effect attribute levels should not be well-correlated with the comparison
attribute levels.

The random factor type represents random factors as supported by limma; that is, the
attribute is a special kind of batch effect and the variance components of the random
factor are not available. The application of random effects is somewhat subtle and
generally a tool for more advanced statistical analysis. A common usage in limma
involves comparisons both within and between experimental subjects in which the
subject becomes the random factor. Furthermore, the correlation computation for a
random factor is expensive, so the use of random factors can significantly extend
analysis time.

The real covariate represents a mechanism to incorporate a continuously varying
attribute into the analysis. Examples include age, tumor size, degree of contamination,
and so forth. Limma will remove the effect of this real covariate on the differential
expression results.

The fixed attribute types (comparison, repeated measure, and batch effects) are
merged into a compound type. If each of the levels of the resulting type have a single
sample, the variance cannot be computed, so all of the resulting comparison p-values
for the contrasts will be 1.

The contrast matrix is automatically populated all reasonable comparisons and
interactions based on the comparison type attributes. For simpler experiments, this
default contrast set should be adequate. For more complex experimental designs,
however, it can be helpful to use the comparison wizard to customize the analysis.
Generally, this customization can reduce the number of contrasts to simplify the
results, as well as reduce the computation time.

Figure 215 Customize Comparison(s) window

Customize Compartsonts)
Eepeated Meagurs; Condition 52
Epsch Effect; Condition #3
Randorm Factor (Advanced) Condmion 24
Eepl Covanate (Advgmondl: Condition 85
Duesticns:

ﬂ What is the pairsise differential expresson betwesn w| and *| across the “Condition 2 groups!

1B Within the group ¥ | what it the perare differentul expreiiadn batween ¥| and | ™| sarans the "Conditatn 37 groups?

) 'What is the difference in the pairaise diffenential expression betvaeen |*| and |®| for *) and R

"Conditicn 22" groups?

Q Within the group w| what it the deéfference in the pairatie differential exprettion bebween

¥ sarcas the “Condition 517 groups?

Comparisans:

Hame Descripbon Groupl Group2 Countl Count2

K Dl ‘What s the differential expression between Dand 17 0 1 3 3

Rum analysis with custom compansonis])?

In the Custom Comparison(s) window (Figure 215), the default contrasts initially

appear in the lower half. The upper half enables the creation of contrasts. The first two
questions create contrasts that query differential expression between two groups; the
second question specializes to the question of the differential expression between two
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groups, both of which reside in a subgroup. The third and fourth questions query
interactions, where the fourth question specializes to a subgroup analogously to
question 2.

TAC 4.0.2 calls the ImFit, contrasts.fit, duplicateCorrelation, ebayes, and topTable
funtions in the limma Bioconductor package. The user can selct whether to do a simple
ANOVA analysis or to add the eBayes empirical parameter improvement(default).

Analysis of variance or ANOVA analysis fits a linear model to each probeset
independently of the others.

The eBayes analysis corrects the variance of the ANOVA analysis with an empirical
Bayes approach that uses the information from all the probesets to yield an improved
estimate for the variance. The eBayes correction is especially important when the
number of samples being analyzed is small.
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Alternative Splicing Analysis

Event Pointer
Alternative Splicing
Analysis

In Affymetrix microarray designs that enable the inspection of genes for potential
alternative splicing events, the genes are composed of probe selection regions (PSRs)
that represent exons and junctions (JUCs) that straddle the inter-exon connections.
Event Pointer is a statistical algorithm for computing the probability of differential
alternative splicing events in genes based on the summary expression signals of the
PSRs and JUCs. Event Pointer starts with the set of all known isoforms for a gene from
which it creates the splicing graph. Alternative splicing events are extracted from the
splicing graph in the form of PSR/JUC signal sets for a reference and a set of associated
paths. An extended limma analysis of these signals yields a probability that the
differential alternative splicing event occurs between two conditions. The differential
alternative splicing events are examined for the same contrasts that are examined for
the ordinary limma analysis.

Splicing graph for the NCALD gene appears on the left. At the top, the start node is
marked "S". At the bottom, the end node is marked "E". Paths from the start to the end
represent isoforms. Nodes or combination of nodes represent different alternative
splicing events. A flow through the splicing graph starting at "S" and ending at "E", and
at each intermediate node, the flow randomly splits. An event is defined such that the
sum of the flows in a set of paths is equal to the flow in some reference. For example,
the flows through (3b-5a) + (3b-4a-4b-5a) = (2b-3a-3b, 5a-5b-6a). The event defined here
is a cassette event. This type of analysis is done for every gene generating a list of
potential events. The extended limma analysis computes the probability of these
events.

TAC 4.0.2 calls a customized version of Event Pointer with a few changes. First, the
number of paths can have an arbitrary number, and not just two. The extended limma
analysis is generalized to allow for the arbitrary number of paths. Second, the signal
quality of JUC probes is somewhat lower than PSR probes due to the constrained
positioning of a junction probe, so JUC probes are down weighted in the analysis.
Third, the p-value returned is the average of the one associated with the isoform fold
change and the relative concentration change, relative to what is described in the paper
[9] on page 218.
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The advantages of Event Pointer are that it is a fully statistical analysis that uses
information from both the PSRs and he JUCs. It has the full splicing graph information,
so it recognizes the standard alternative splicing events (i.e. cassette exon, mutually
exclusive exons, alternate 5' donor site, alternate 3' acceptor site, intron retention,
alternative first exon, and alternative last exon) as well as more complex events that do
not match these categories. The disadvantages of Event Pointer include that it can miss
certain events due to the complexity of the splicing graphs in some genes.

Splicing Index (Sl) Splicing Index algorithm is a way to measure of how much exon specific expression

algorithm

differs between two conditions after excluding gene level influences. The algorithm
first normalizes the exon and junction expression values by the level of gene expression
and creates a ratio of normalized signal estimates from one condition relative to
another. Note: The Splicing Index algorithm in TAC 4.0.2 is different than in previous
versions of TAC. TAC 4.0.2 (by default) runs the Event Pointer and Event Estimation
simultaneously. For details, see "Event Pointer Algorithm" on page 210.

Performing an Alternative Splicing Analysis

In the Preference window you can customize algorithm parameters by typing values
in the text boxes. (Figure 216) Note: Alternative Splicing Analysis is only available for
certain arrays.

Figure 216 Configurable Parameters 1-5

4. Is Expressed Criteria

A Probeset (Gene/Exon) is considered expressed if 50 % samples have DABG values below DABG
Threshold.

DABG Threshold: 0.05

The Splicing Index algorithm compares normalized signal estimates from one
condition to another. See the equation below: (Figure 217)

Figure 217 Splicing Index Algorithm
Exon 1 Condition 1 Intensity
SpllClng Gene 1 Condition 1 Intensity
|ndeX Exon 1 Condition 2 Intensity
Gene 1 Condition 2 Intensity

In order for Transcriptome Analysis Console to perform Splicing Index, two key
criteria must be met. They are as follows:

1. Criteria 1: A Transcript Cluster gene must be expressed in both conditions,
therefore for each condition, you must determine whether a gene is expressed or
not.

i. A gene is expressed in a sample if its gene level DABG <0.05 (configurable
parameter)

ii. A condition is expressed if >=50% (configurable parameter) samples are
expressed
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2. Criteria 2: A PSR or Junction can only be analyzed by Splicing Index if it expresses
in at least one condition.

criteria above.

To decide whether a PSR or junction is expressed in a condition, you need (as an
example) to check the DABG p-values (from all samples in that condition) to see
whether>=50% of samples have DABG p < 0.05. For more information, go to:

thermofisher.com

Note: PSR/JUC FDR p-value calculation is only based on PSR/JUC that passed the two

APSR |
or
Juncti
on can
condl only
summ cond2
ary - summar | D€
wheth y- analyz
er>=5 whether ed by
cond | cond | con | 0% con | cond >=50% o
condl 1 1 di sampl | d2 2 cond2 cond2 samples Splicin
samplel | samp | samp | sam | es sam | samp | sample3 | sample4 | have g
le2 le3 ple4 | have | plel | le2 that Index
that PSR/IUC |
PSR/) as if it
UCas expresse | expres
expre d ses in
ssed
at least
one
condit
ion
PSR/IUC 0.28713 | 0.378 | 0.272| 0.39 | NO
DABG 92 386 059 361 YES
p-value 4 YES
PSR/IUC 0.06 | 0.078 | 0.08502 | 0.081922
DABG 610 | 026 YES
p-value 4 no
PSR/IUC
DABG YES
p-value YES
PSR/JUC | 0.15584 | 0.156 | 0.157 | 0.13 | no
DABG |61 082 | 794 | 427 YES
p-value 4 YES
PSR/JUC | 0.13660 | 0.092 | 0.099 | 0.16 | no
DABG |51 723 | 304 | 844 YES
p-value 7 YES
PSR/JUC | 0.15348 | 0.126 | 0.120 | 0.17 | no
DABG |52 306 |964 |697 YES
p-value 6 YES
PSR/JUC | 0.06194 | 0.096 | 0.065 | 0.08 | no YES
DABG 299 116 838 856 YES
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Note: For each PSR/JUC, the normalized signal is calculated by "PSR/JUC signal"/
"gene signal". For example, if the PSR signal is 5.46, gene signal is 9.09, the normalized
signal will be -3.63 (this is log scale).

Figure 219 Normalized Signal calculation example
. cond1 cond1 cond1 cond1 cond2 cond2 cond2 cond2
nlormlahzed samplel | sample2 | sample3 | sample4 | samplel | sample2 | sample3 | sample4
signals
PSR1 -3.63 -4.1 -2.83 -3.3 -0.97 -0.94 -1.25 -0.89
biweight
avg of
cond1 for
PSR1 -3.47
biweight
avg of
cond?2 for
PSR1 -0.94
Splicing
index of
PSR1 -2.53

Splicing Event
estimation score

IMPORTANT! The Splicing Event Estimation method is used as a classification tool and not
intended for a de novo event discovery.

Splicing Event Estimation

The Splicing Event Estimation is generated by detecting changes between two
conditions using SI and p-values. It investigates each mode and finds specific patterns
that meet each mode’s definition.

The Splicing Event Estimations are based on five following classic modes of alternative

splicing:

e Cassette Exon (CE) - From a Primary Transcript, one exon is spliced out along
with its partnering introns.

For CE, the Splicing Event Estimation is based on PSR and its two inclusion
junction patterns moving in the same direction, while its exclusion junction
moves in the opposite direction, as shown in Figure 220. The PSR direction

influences the direction of the junction.
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Figure 220 Cassette Exon (CE) pattern

l 1

Case 1 Case 2

e Mutually Exclusive Exons (MXE) - 2 exons (back to back) that are excluded from
the mature mRNA transcript.

For MXE, the Splicing Event Estimate is based on PSR and its inclusion and
exclusion junctions moving in the opposite direction of another set, as shown in
Figure 221. The PSR direction influences the direction of the junction.

Figure 221 Mutually Exclusive Exons (MXE) pattern

* Alternative 5’ Sites (Alt 5SS) - 2 or more splices are recognized at the 3" end of the
exon. At this point, an alternative 5 splice junction (donor site) is used. This
changes the 3’ boundary of the upstream exon.

For Alt 5SS, the Splicing Event Estimate is based on PSRs and their inclusion
junctions changing in the same direction, while their exclusion junctions move in
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the opposite direction, as shown in Figure 222. PSRX and PSR1 are different, but
are genomic neighbors. The PSR direction influences the direction of the junction;
PSR1’s direction decides PSRX’s direction.

Figure 222 AIt5SS pattern

PSRX (B PSRX WS

Case 1 Case 2

¢ Alternative 3’ Sites (Alt 3SS) - 2 or more splices are recognized at the 5" end of the
exon. At this point, an alternative 3’ splice junction (acceptor site) is used. This
changes the 5" boundary of the downstream exon.

For Alt 3SS, the Splicing Event Estimate is based on PSRs and their inclusion
junctions changing in the same direction, while their exclusion junctions move in
the opposite direction, as shown in Figure 223. PSRX and PSR1 are different, but
are genomic neighbors. The PSR direction influences the direction of the junction;
PSR1’s direction decides PSRX’s direction.

Figure 223 AIt3SS pattern

PSR PSRX PSR PSRX

Case 1 Case 2

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 208



Appendix A Algorithms
Alternative Splicing Analysis

Intron Retention (IR) - A sequence is spliced out as an intron or is retained within
the mature mRNA transcript.

For IR, the Splicing Event Estimate is based on the pattern of the PSR versus its
genomic-related PSRX and PSRY neighbors, as shown in Figure 224.

Figure 224 IR pattern

PSRX

Case 1

PSRY PSRX PSRY

Case 2

Event Estimation Score

The Event Estimation Score is between 0 and 1 (1 is the highest possible score).

The Event Estimation Score is based on how well your data fits into pre-defined
splicing patterns. PSRs and their related junctions all contribute to an event score.
PSRs and Junctions can contribute positively or negatively to the event score
depending on their specific pattern directions, as described earlier.

Only PSRs are assigned Event Estimation Score

PSRs with more than 1 pattern, receive an event estimation score for each of the
possible modes of alternative splicing, but the final estimate of the PSR is based
on the highest event score.

IMPORTANT! Real-time PCR is routinely used to verify microarray results due to its high
sensitivity and wide dynamic range.

It is recommended to verify the splicing events by using the USB First-Strand cDNA Synthesis Kit
[PN 75780] followed by real-time PCR with USB VeriQuest Probe or SYBR® Green qPCR master
mixes [PN#75650/75600].

Detailed information can be found in the Data Sheet. Concordance of Affymetrix GeneChip®
Human Transcriptome Array 3.0 and real-time PCR results using USB® VeriQuest® qPCR master

mixes.
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Event Pointer Algorithm

The Event Pointer is a new option for the Splicing Index (SI) algorithm and is run when
Event Algorithm Method is set to Both or Event Pointer, as shown in Figure 225. For
more information on customizing algorithms, see "Customizing an Installed Array’s
Algorithm Settings" on page 18.

Figure 225 Event Algorithm

4. Event Algorithm

Event Algorithm Method:

Event Pointer P-Value < [l .
Event Pointer
Event Score » 0.2 Event Estimation

TAC 4.0.2 includes two algorithms for identifying alternative splicing events: the TAC
2.0 algorithm and the new Event Pointer in TAC 4.0.2. The new Event Score leverages
both previous TAC 2.0 event estimation score and Event Pointer p-value and sorts the
most likely alternative splicing events to the top. The Event Score is computed as
follows:

EventScore = (MIN(1, Logl0(Event Pointer_P)/Log10(1E-20)) + Event Estimation Score) * 0.5
Then adjust the event score slightly by SI.

EventScore = EventScore - 0.0001 + 0.000005 * Log2(|SplicingIndex!|)

If EventScore is greater than 1, then it will be capped at 1.

Events given high scores by both algorithms tend to be the best events scored by
human inspection. The results from each constituent algorithm are available through
examination of the hidden columns.
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MAS 5.0, RMA and PLIER

The following are brief descriptions of the MAS 5.0, RMA, and PLIER algorithms.
References and links to various publications, describe the MAS 5.0, RMA, and PLIER
algorithms in detail. See "Comparison of algorithms" on page 214 for a side-by-side
comparison of the assumptions, advantages and disadvantages of using each
individual algorithm.

MAS 5.0 The MAS 5.0 algorithm uses the Tukey's biweight estimator to provide a robust mean
Signal value and the Wilcoxon's rank test to calculate a significance or p-value and
Detection call for each probe set. Background estimation is provided by a weighted
average of the lowest 2% of the feature intensities. Mismatch probes are utilized to
adjust the perfect match (PM) intensity. Linear scaling of the feature level intensity
values, using the trimmed mean, is the default to make the means equal for all arrays
being analyzed.

Tukey's Bi-weight average is a method to determine a robust average unaffected by
outliers.

e Step 1: The median is determined to define the center of the data.

e Step 2: The distance of each data point from the median is determined. This
distance is then used to determine how much each value should contribute to the
average. For example, outliers that are far away from the median should
contribute less to the average.

* Allend result values represented as a Bi-weight average, are shown in alog2 scale
(if the CHP files are summarized using RMA)

e For more information, go to: thermofisher.com

The MAS 5.0 algorithm (also known as the Statistical Algorithm) analyzes each array
independently. As a result, individual probe-specific affinities cannot be considered
and the ability to detect small changes between experiment and control samples is
reduced in comparison to either RMA or PLIER. The primary use of the MAS 5.0
algorithm is to obtain a quick report regarding the performance of the arrays and to
identify any obvious problems before submitting the final set of arrays to one of the
multi-chip analysis methods (RMA, PLIER).

For amore detailed description of the MAS 5.0 algorithm, see the Statistical Algorithms
Reference Guide at thermofisher.com.

The TAC software displays column headings for individual parameters and outputs in
the Sample QC View for each of the 3' Expression algorithms. See the following table
for column header definitions.
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MAS 5.0 Column Headers and Definitions

Column Header Definition

#P The number of probe sets present.

%P The percent of probe sets present.

Signal(P) The average signal for the probe sets defined as present.
#M The number of probe sets whose detection is marginal.
%M The percent of probe sets whose detection call is marginal.
Signal(V) The average signal for probe sets whose detection call is marginal.
#A The number of probe sets absent.

%A The percent of probe sets called present that are absent.
Signal(A) The average signal for the probe sets defined as absent.
Signal(All) The average signal for all probe sets on the array.

RMA

The Robust Multi-chip Analysis (RMA) algorithm fits a robust linear model at the
probe level to minimize the effect of probe-specific affinity differences. This approach:

¢ Increases sensitivity to small changes between experiment and control samples.

* Minimizes variance across the dynamic range, but does compress calculated fold
change values.

RMA consists of three steps:
1. Background adjustment
2. Quantile normalization
3. Summarization

This is a multi-chip analysis approach. Therefore, all arrays intended for comparison
should be included together in the summarization step.

For a more detailed description of the RMA algorithm, see the publication, Exploration,
Normalization, and Summaries of High Density Oligonucleotide Array Probe Level Data,
Biostatistics, April 2003; Vol. 4;Number 2: 249-264.

The TAC software displays column headings for individual parameters and outputs in
the Sample QC View. See the following table for column header definitions.
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RMA and PLIER Column Headers and Definitions

Metrics are dependent on the analysis algorithm, array type, and the level; therefore,
not all of the metrics are always present in the Full Report.

Column Header

Definition

Spike-probelD-signal The signal for the probe sets that correspond to the labeling and hybridization

spike controls.

pm_mean The mean signal for all of the PM probes on the array.
mm_mean The mean signal for all of the MM probes on the array.
bgrd_mean The average signal for the probes used to calculate the background.

pPoOs_vs_neg_auc

The area under the curve (AUC) for a receiver operator curve (ROC) comparing
the intron controls to the exon controls by applying a threshold to the probe set
summary. The ROC curve is generated by evaluating how well the probe set
summary separates the positive controls from the negative controls (e.g., exon
from intron). The assumption (which is only valid in part) is that the negative
controls are a measure of false positives and the positive controls are a measure
of true positives. An AUC of 1 reflects perfect separation whereas as an AUC
value of 0.5 would reflect no separation.

Note: The AUC of the ROC curve is equivalent to a rank sum statistic used to test
for differences in the center of two distributions.

SST-RMA

PLIER

The SST-RMA method is to reduce background and to increase fold change. The SST-
RMA method includes GC4 (GC Correction Version 4) background reduction and SST
(Signal Space Transformation) intensity normalization to the expression data
processing workflow. The GC4 background reduction is achieved through GC count
leveling. SST Intensity normalization is an adjustment of probe intensity levels. For
detailed information related to GC4 background reduction and SST intensity
normalization, please refer to white paper available at thermofisher.com.

For column header definitions, refer to the table above ('RMA and PLIER Column
Headers and Definitions" on page 213).

The Probe Logarithmic Intensity Error Estimation (PLIER) algorithm method produces
a signal by accounting for experimentally observed patterns in probe behavior and
handling error at the appropriately low and high signal values. Similar to RMA, the
PLIER algorithm also utilizes data across all arrays submitted for analysis to minimize
the effect of probe-specific affinity differences. Unlike RMA, which uses a simple
global background correction approach, the standard PLIER configuration uses a
probe-specific background providing a higher degree of accuracy at the cost of
increased signal variance. Exon Arrays use a more advanced and efficient background
correction method utilizing surrogate mismatched probes. (See the technical note,
GeneChip® Exon Array Design at thermofisher.com.

Signal variance can be addressed following the PLIER analysis by applying a variance-
stabilizing data transformation. A simplistic but effective approach is to add a value of
16 to each and every signal value (PLIER + 16 algorithm). This is a multi-chip analysis

approach. Therefore, all arrays intended for comparison should be included together

in the summarization step.

For a more detailed description of the PLIER algorithm, see Guide to Probe
Logarithmic Intensity Error (PLIER) Estimation at thermofisher.com.

For column header definitions, refer to the table above.
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The table below is a comparison of the MAS 5.0, RMA, and PLIER algorithms.

Algorithm

Advantages

Disadvantages

Assumptions

MAS 5.0

Single-array algorithm is

independent of other data in

the data set:

» Less computationally
intensive than RMA or PLIER

= Conservative

= Smooth down-weighting of
outliers

= Positive output values

= Minimal bias

Not as sensitive as either RMA

or PLIER to small changes in

target abundance:

= Limited ability to adjust for
probe-specific affinity
differences

= Unstable variance at low end

= Lower precision in signal
calculation

= Single-array analysis

= Multiplicative error

= Signal is adjusted by the
mismatch probes (PM-
MM)

= Background imputed to
handle negative
differences

RMA

Minimizes the variance seen
across the arrays

= Higher reproducibility of
signal over single array
analyses

» Good differential change
detection

= Variance stable on log scale

Not as sensitive as PLIER in the

ability to detect small fold

changes

= In cases where feature
intensities disagree, may have
more than one solution
(mitigated by median polish)

= Positive bias contributed to
signal values

» Compresses fold changes for
low intensity probe sets

= Multiple-array analysis

= Multiplicative error

= PM (perfect match) only

= Single background is
used to adjust each
intensity

PLIER

Ability to detect small fold
changes:

» Higher reproducibility of
signal (lower coefficient of
variation) without loss of
accuracy

Higher sensitivity to changes
in abundance for targets near
background

Dynamic weighting of the
most informative probesin an
experiment to determine
signal

High degree of accuracy for
signal and fold change
calculations

= Lack of bias

More variance in individual

signals than seen with RMA

» Computationally intensive

= In cases where feature
intensities disagree, may have
more than one solution
(mitigated by median polish)

= Performance relative to
amount of model data
provided

= Variance not stable on log
scale

= Multiple-array analysis

= Mixed error model PM-
MM, PM only, etc.

= Multiple background
options

= Smoothly handles
intensities below
background
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Benjamini-Hochberg Step-Up FDR-controlling Procedure

FDR control is a statistical method used in multiple hypothesis testing to correct for
multiple comparisons.

e FDRis controlled at certain alpha level (default 0.05 in all result tables). This
means that the expected proportion of rejections that are in error is less than
alpha. Alpha level can be customized in the result tables by changing the default
filtering criteria in the FDR p-value column (0.05) to something else.

* Benjamini, Yoav; Hochberg, Yosef (1995). “Controlling the false discovery rate: a
practical and powerful approach to multiple testing”. Journal of the Royal
Statistical Society, Series B (Methodological) 57 (1): 289-300. MR 1325392.

Fold change

¢ Fold change is a number describing how much the signal changes from an initial
condition group to a final condition group.

¢ Fold changes are represented in linear space.

Hierarchical clustering

* (Clustering is performed on both probe sets and CHP signals.
¢ Distance metric used between objects is the Euclidean distance.

¢ Distances between clusters of objects are computed using the complete linkage
method (maximum distance between a pair of objects in the two clusters).

¢ Results are displayed in a heat map and dendrogram.

Transcriptome Analysis Console (TAC) 4.0.2 User Guide 215



Probe set suffixes

Appendix A Algorithms
Probe set suffixes

A number of standard metrics are created for particular groups of probe sets on the
arrays. The table below describes the suffix and descriptions for the following groups
of probe sets:

e all_probeset (all probe sets within a group)

¢ bac_spike (bacterial spikes and hybridization controls)

¢ polya_spike (labeling controls)

* neg_control (negative control probes)

* pos_control (positive control probes)

Suffix for Output Definition

_probesets From the QC Report, the number of probe sets actually analyzed.
_mean The mean signal value for all the probe sets.

_stdev The standard deviation for all of the probe sets analyzed.

_mad_residual_mean

The mean absolute deviation of the residual for a chip versus all chips in the
data set.

_mad_residual_stdev

The standard deviation of the residual for a chip versus all chips in the data
set.

_rle_mean

The mean absolute relative log expression (RLE) — This metric is generated by
taking the probe set summary for a given chip and calculating the difference
in log base 2 from the median value of that probeset over all the chips. The
mean is then computed from the absolute RLE for all the probe sets for a given
CEL file.

_rle_stdev

The standard deviation of the relative log expression (RLE) — This metric is
generated by taking the probe set summary for a given chip and calculating
the difference in log base 2 from the median value of that probeset over all the
chips. The standard deviation is then computed from the absolute RLE for all
the probe sets for a given CEL file.

_percent_called

The percent of probe sets from the exon analysis called present (DABG <=
0.01).
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Chromosome naming scheme

¢ In addition to the “regular” chromosomes, the hg19 browser contains nine
haplotype chromosomes and 59 unplaced contigs. If an unplaced contig is
localized to a chromosome, the contig name is appended to the regular

chromosome name, as in chrl_gl000191_random. If the chromosome is unknown,
the contig is represented with the name “chrUn” followed by the contig identifier,
as in chrUn_gl000211. Note that the chrUn contigs are no longer placed in a single,
artificial chromosome as they have been in previous UCSC assemblies. See the

sequences page for a complete list of hg19 chromosome names.

¢ The 9 haplotype chromosomes are as follows:

Name Accession UCSC chr Name
HSCHR6_MHC_APD_CTG1 GL000250.1 chr6_apd_hap1
HSCHR6_MHC_COX_CTG1 GL000251.1 chr6_cox_hap2
HSCHR6_MHC_DBB_CTGH GL000252.1 chré_dbb_hap3
HSCHR6_MHC_MANN_CTG1 GL000253.1 chr6_mann_hap4
HSCHR6_MHC_MCF_CTG1 GL000254.1 chr6_mcf_hap5
HSCHR6_MHC_QBL_CTG1 GL000255.1 chré_gbl_hap6
HSCHR6_MHC_SSTO_CTG1 GL000256.1 chré_ssto_hap7
HSCHR4_1_CTG9 GL000257.1 chr4_ctg9_hap1
HSCHR17_1_CTG5 GL000258.1 chr17_ctg5_hap1
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