Spinal cord injury in rats

The following tutorial walks through the
identification of biological themes in a microarray
dataset examining chronic spinal cord injury in
rats.

Visit the GeneSifter Data Center
(www.genesifter.net/web/dataCenter.html) to
register for free access to the dataset.

1. From the Control Panel select “Pairwise”
from the Analysis section.

2. Click on the magnifying glass icon next to
“U34A” to begin the analysis. The data
presented here was generated using the
Affymetrix® GeneChip® Rat Genome U34A
array. There are approximately 7000
genes represented on this array, and an
additional 1000 ESTs.

T e

Fle Edt Vew Favorites Took  Help

Q- @ [ &

l. F

Search %

Anatysts Onling - Microsoft Internet Explorer Q@]B

Favertes {F€)

Tem BT 0l 3

GENESIFTER

Analysis

® Pairwize
& Prajects

Inventaries

Projects
Experimants
Arrays

ets
Flexload Protocols
MIAME

Import Data
® Upload Tools

Create New
® Condibon
= Target

& Project

Resources

hirve Helg
rials

.
.
. 3 1
.

Sample Data

Administration

® praferences

®  Account Info
®  Spcure Emal
» Logout

User Feedback

® Question/Comeent

Control Panel

®

Home | Suppart | vizk Labs &

Welcome to GeneSifter

Select a tople o view the GeneSifter QuickStart Guide

Overview E Data Upload 7| [Anatysis

m _
e ar

Overview Data Upload Analyses

05-20-2005

05-13-2005

04-22-2005

04-01-2005

Announcements

Update: New Unigene Builds
uniGens information has been updated for Human (Build #104), Rat (Build # 143), Mouse (Build #147), Zebrafizh (Build #33), Drosophila (Buld #37),
and Checken (Build #26) genes.

Update: New Unigene Builds
Urnitire information burs b updated for Rat (Build #143), Arabedopsrs (Buadd #49), Bovine (Buld #68) aned Xenopus (Ruld #63) genis,

Update: Wew Unigene Builds
Unisene information has been updated for Human {Build # 103}, Mouse (Build # 145), and Zebrafish {Build #83) genes.

Update: Mew Unigena Rullds
UniGane infarmation has baen updated for Human (Build # 182), Rat (Build # 141), and Drosophila (Build #30) ganes,

o Inteener

Array
ESTEr

Main (login: spinal_inj) = Anslysis = Pairvise e
Description
U344 Rat Genes

© 2003-2005 VizX Labs, LLC, Seattle, WA. All Rights Reserved




Spinal cord injury

(continued)

3.

At the top of the page is a list of the
different experiment groups contained in
this analysis. We’ll be comparing
expression between the control and injured
samples. Select the three “Uninjured
Control” arrays to place them in Group 1.
Select the three “Contusion 35 days”
samples for Group 2.

Pairwise analysis combines a fold-change
cutoff and comparison statistics to generate
a list of differentially expressed genes.
Select the following analysis parameters:

Normalization: None

Data was already normalized prior to
loading.

Statistics: Welch’s t-test

Performs a Welch’s t-test for each gene
that passes the fold change cutoff.
Quality: P

Only those genes marked as P (present)
for each array within a group will be
included.

Threshold: 1.5

Filters out genes with less than 1.5 fold
change in expression.

Correction: Benjamini and Hochberg
Calculates a false discovery rate from the
raw p-values using the method of
Benjamini and Hochberg.

Data Transformation: No transformation
Data will not be logged.

Select the Analyze button.

Control Panel

Analysis

® Pairwise
® Projects

Inventories

Projects
Experiments
Arrays

Conditions
Targets

Flexload Protocols
MISME

Import Data
& Upload Toals

Create New

® Condition
® Target
® Project

Resources

® Online Help
Tutorials
Ordering Info
Sample Data

Administration

Preferences
Account Info
Secure Email
Logout

User Feedback

® Question/Comment

Home | Support | viz¥ Lahs =]

Pairwise Analysis: U34A

Main (login: spinal_in)) > Analysis > Arays > Paimise e

Group

1 2 |Experiment Target Condition
T |~ | |GsM49933 Contusion Rep 1 Contusion 35 days B
r ¥ |GSM49934 Contusion Rep 2 Contusion 35 days @
3 v GSM43935 Contusion Rep 3 Contusion 35 days @
g M |GsM499z6 Uninjured Rep 1 Uninjured Contral @
_% 7 |G5M48337 Uninjured Rep 2 Uninjured Contral Bl
c2 | [T |GsmM40938 Uninjured Rep 3 Uninjured Contral |@

®

Advanced Analysis Settings

Normalization:

Mane =

Statistics:

Welch's t-test =

uality:
P -

Show genes that are:

™ Up-regulated
¥ Down-regulated

Threshold:
Lawer: m Upper: W
Correction:

Benjarnini and Hochberg — +

Data Transformation:

@ No Transformation

' Log Transform Data

© Data Already Log Transformed

®

Analyze I Resetl

© 2003-2005

vizXlabs

Vision @ explorabon # sceence

@ 2001-2005 Viz) Labs, LLC. All Rights Reservad.

VizX Labs, LLC, Seattle, WA. All Rights Reserved



Spinal cord injury

(continued)

6. After the analysis is performed, a gene
list will be returned. The Pairwise
Analysis Results Page lists the genes
that are differentially expressed, based
on the selected parameters. 707 genes
passed the filtering criteria — 1.5 fold or
greater change in expression, all present
calls, and a raw p value less than 0.05.
The genes are sorted by fold change,
and the first 20 genes in the list are
displayed.

7. To filter the list using the adjusted p-
value (false discovery rate), select
“adjusted p” from the pull-down menu,
and then click the Search button. Using
the adjusted p-value reduces the gene
list to 619 results with a false discovery
rate of less than 5%.

8. To view data and a gene summary for
any gene in the list, select the Gene
Name.
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0 =§.12 0.00023 000764 AAS74803  Transcribed locus
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Spinal cord injury

(continued)

9. Selecting a gene from the list will bring up
the data summary and a One-Click Gene
Summary for the gene. The One-Click
Gene Summary provides a synopsis of
current UniGene and Entrez Gene
information for the gene.

Go back to the gene list by clicking the
Back button in your browser.

10. Select the Ontology link to view a
summary of the Gene Ontology terms
associated with the genes in the list. See
the online help system for more information
about the other reports.

Note: To view page-specific help
documents for any page, select the
question mark icon (e) in the upper right
corner of each page.

» Gene Summary: Neurogranin

» By Group
Group Condition N Mean SEM SEM/Mean Quality Mean
1 Uninjured Control 3 262.015 +/-37.1811 14.2% 1.0000
9 2 Contusion 35 days 3 16,2324 +/-2.0735 12.8% 0.0000
z
# By Target £
Group Sample N Mean SEM SEM/Mean Quality Ave -
1 Uninjured Rep 1 1 206.318 - - 1(P)
1 Uninjured Rep 2 1 332.533 - - 1{P)
1 Uninjured Rep 3 1 247.194 - - 1{P)
2 Contusion Rep 1 1 20,2760 - - 0(a)
2 Contusion Rep 2 1 15.0073 - - 0A)
2 Contusion Rep 3 1 13.4138 - - 0(A)
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Spinal cord injury

(continued)

11.  The Ontology Report lists the Gene
Ontology terms associated with the 619
genes from the pairwise results list. See
the page-specific help for a complete
description of the Ontology Report.

12. Click on Z-score Report.

13. The z-score report lists the biological
process ontology terms that are
significantly over or under-represented in
the gene list (z-score greater than 2, or less
than -2, respectively). Select the red arrow
in the z-score column to sort the list so that
the most over-represented genes are at the
top.

A z-score report can also be generated for
the molecular function and cellular
component ontology terms.
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Spinal cord injury

(continued)

14.

15.

Return to the Pairwise Analysis Results
Page and click on the KEGG link. This will
bring up a z-score report for the KEGG
pathway terms associated with the gene
list.

Click on the KEGG logo ([&]) for Wnt
signaling pathway to show the KEGG
pathway diagram. Differentially regulated
genes are shown in red.
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Spinal cord injury

(continued)

16. Return to the Pairwise Analysis Results
Page and click Scatter Plot.

17.  This will bring up a scatter plot of the
results. Upregulated genes are shown in
red, while downregulated genes are green.
The gray spots are those genes that did not
pass the analysis criteria (statistics, fold
change, etc.). Drag the blue box to an
area, and click Zoom to see more detail.

18. Click on data points in the detail to bring up
the One-Click Gene Summary for a specific
gene.

Only a few specific aspects of the data set
have been demonstrated here. Feel free to
examine the data further on your own.
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