GeneMaths XT

Import Affymetrix data

Copyright © 1998, 2007, Applied Maths NV. All rights reserved.

GeneMaths XT is a registered trademarks of Applied Maths NV.
All other product names or trademarks are the property of their respective owners.

MATHS

www.applied-maths.com






NOTES

SUPPORT BY APPLIED MATHS

LIMITATIONS ON USE

While the best efforts have been made in preparing this
manuscript, no liability is assumed by the authors with
respect to the use of the information provided.

Applied Maths will provide support to research
laboratories in developing new and highly specialized
applications, as well as to diagnostic laboratories where
speed, efficiency and continuity are of primary
importance. Our software thanks its current status for a
part to the response of many customers worldwide.
Please contact us if you have any problems or questions
concerning the use of GeneMaths XT, or suggestions for
improvement, refinement or extension of the software to
your specific applications:

Applied Maths NV

Keistraat 120

9830 Sint-Martens-Latem
Belgium

PHONE: +329 2222100

FAX: +329 2222102

E-MAIL: info@applied-maths.com

Applied Maths, Inc.

13809 Research Boulevard, Suite 645
Austin, Texas 78750

U.S.A.

PHONE: +1 512-482-9700

FAX: +1 512-482-9708

E-MAIL: info-US@applied-maths.com

URL: www.applied-maths.com

The GeneMaths XT software and this accompanying
guide are subject to the terms and conditions outlined in
the License Agreement. The support, entitlement to
upgrades and the right to use the software automatically
terminate if the user fails to comply with any of the
statements of the License Agreement.

No part of this guide may be reproduced by any means
without prior written permission of the authors.

Copyright © 1998, 2007, Applied Maths NV. All rights reserved.

GeneMaths XT is a registered trademark of Applied Maths NV.
All other product names or trademarks are the property of their respective owners.



Affymetrix data




Import

1. Introduction

3. Import Affymetrix CEL files

Since GeneMaths XT is compliant with the AGCC
(Affymetrix GeneChip Command Console)
specifications we will import an AGCC example data
set. While importing the data, GeneMaths XT will
automatically download the latest chip annotations
from the NetAffx Analysis Center.

2. Downloading the data

2.1. Go to the sample data website of Affymetrix: http:/
/www .affymetrix.com/support/technical /
sample_data/demo_data.affx.

2.2. Scroll down the page and select Demo Data MPRO
AGCC hourly (Murine U74A from Awad & Collins).

2.3. Save the zipped files on your computer.
2.4. Unzip the files to a folder on your computer.
The folder contains:
20 CEL files: probe cell intensity data files.
*20 CHP files: probe-level summarization files.
*20 ARR files: files containing sample attribute

information, with links to the CEL/CHP files through
GUIDs (unique identifiers).

First we are going to import the Affymetrix CEL files.
3.1. Start GeneMaths XT by double clicking on the icon

on the desktop or from the task bar with Start >
Programs > Applied Maths > GeneMaths XT.

3.2. Click <Next> in the welcome screen to begin the
import of the data. If the welcome screen does not
appear, choose File > Import Wizard in the GeneMaths
XT Main window. The Import Wizard pops up (see
Figure 1-1).

3.3. Select the second option Import a set of files each
containing one array and hit <Next>.

3.4. From the list of available formats select Affymetrix
CEL files. A short description of the format is shown in
the right panel (see Figure 1-2).

3.5. Click <Next>.

3.6. In the next window you can specify if you want to
add biological information to the array files. For this
exercise, choose the first option and press <Next> (see
Figure 1-3).

3.7. In the next window, browse for the CEL files. Select
all CEL files and press <Open>.

Import Wizard

Source

The Import Wizard guides you through the process of importing data in
GeneMaths XT and starting a session.

H) ") Load an existing GeneMaths XT Session

|j|—| * © Import a set of files each containing one array

Import one text file containing set of arrays

I" » C Typically used if preprocessing was carried out outside GeneMaths XT
» Import from other sources
Ej - Examples are databases, internet repositories, XML files, etc.

J) Import from an existing experimental design file
- E.g. add arrays to an earlier defined experimental design

= Typically used for importing files straight from the image analysis software

Figure 1-1. Import wizard: step 1.
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Import Wizard @
r gy
Format It
Select the format your data is in from the list.
Format Description
Agilent Feature Extraction Software Import Affymetrix CEL files .
Affymetrix CHP files and summarizes the
Affymetrix tab-delimited format individual probes with on or
Affymetriz CEL files more methods implemented
Arrayplot bioconductor.
ArrayVision
Genepix
Imnagene
Koadarray
Scanalyze
ScanArray
Spotfinder *.mev b
I Change Existing Format = J
I My Format is notin the List == J
<Back |[ Mext> | | Finsh Cancel Figure 1-2. Import wizard: step 2.
p——— = NQTE. This can .ulso be done after zm.port of the data (Mal.n
— window: Textfields > Annotations > Affymetrix
Experiment : el .
Spedfy the arrays you want to import into GeneMaths XT apd j' - Settlngs)-
Eroer 3.11. In this exercise, we are going to use the default
xperiment A .
settings. Click <Proceed>.
@ Import array flles (without extra biological information)
o 3.12.1f this is the first time you are retrieving
~) Import array files and enter sample information . . . .
information from the Affymetrix website, GeneMaths
~) Import array files and open a text file which contains sample information XT WIH prompt fOI' your Affymetrlx username and
password. You will only need to enter this once.
3.13. Click <OK>.
Save this information in an experimental design file, which can later be used to . .
1 e s mport o, 3.14. The Calculation dialog box pops up.
_ _ 3.15. Once all the appropriate annotation data is fetched
< Back Next = Finish Cancel . . .
[ <o [ nexe> ] == from the Affymetrix website, GeneMaths XT will

Figure 1-3. Import wizard: step 3.

3.8.Specify the name of the processed file e.g.
Murine_CEL.xps and press <Save>.

3.9.1f you are importing CEL files for the first time in
GeneMaths XT, a dialog box will pop up:

Annotation [=3a]

GeneMaths XT will now download the appropriate annotation
from the Affymetrix website and transform the file into a
GeneMaths Annotation File, This might take several minutes.
Do you want to change the tranformation settings first?

[ Proceed ] I Settings I

Figure 1-4. Affymetrix annotation.

3.10. If you wish to change the transformation settings,
click the <Settings> button, else click <Proceed>.

prompt you to choose a probe summarization method
(see Figure 1-5).

More information about the different summarization
methods can be found on the Affymetrix and/or the R/
BioConductor website. All these procedures are ran as
R-routines.

3.16. For this exercise, select Affymetrix PLIER
algorithm (Probe Logarithmic Error Intensity Estimate)
and press <OK>.

3.17. The Calculation dialog box pops up.

After processing of the data (this may take a couple of
minutes), GeneMaths XT will open a session with one
layer called ‘Plier’ (see Figure 1-6), 21 row identifiers
(see Figure 1-7) and 3 column identifiers (see Figure 1-
8).

NOTE: For information on the preprocessing and
analysis of microarray data please refer to the manual or
the other quickguides.
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Select how you want to summarize the individual
probes, Select more than one method to compare.

Summarize probe sets

[ The Affymetrix MAS5.0 algorithm

[ dChip method {Li-Wong algorithm)

[ RMA algorithm with standard settings

[ RMA algorithm without backaround correction
[ RMaA algorithm with variance stabilization

] GErMA algorithm with standard settings

[ The Affymetrix PLIER. algorithm

[] The Affymetrix PLIER+16 algorithm

[ A custom algorithm

Calculations can be memory intensive, Therefore
CEL files are putin random bins.

12

Bin size:
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Figure 1-5. Summarizing methods.
L . Figure 1-7. Row identifiers.
3.18. In the Main window of GeneMaths XT select File > gu
Save Session as, give the session a name (e.g. CEL.gms)
and press <Save>.
3.19. Close the session with File > Exit.
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Figure 1-6. The Main window of GeneMaths XT after import of the data.
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Figure 1-8. Column identifiers.

4. Import affymetrix CHP files

In this paragraph we are going to import Affymetrix
CHP files.

4.1. Start GeneMaths XT by double clicking on the icon

on the desktop or from the task bar with Start >
Programs > Applied Maths > GeneMaths XT.

4.2. Click <Next> in the welcome screen to begin the
import of the data. If the welcome screen does not
appear, choose File > Import Wizard in the GeneMaths
XT Main window. The Import Wizard window pops up
(see Figure 1-1).

4.3. Select the second option Import a set of files each
containing one array, and hit <Next>.

4.4. From the list of available formats select Affymetrix
CHP files. A short description of the format is shown in
the right panel (see Figure 1-9).

4.5. In the next window you can specify if you want to
add relevant biological information to the array files. For
this exercise, choose the first option and press <Next>
(see Figure 1-3).

4.6. In the next window, browse for the CHP files. Select
all CHP-files and press <Open>.

4.7.Specify the name of the processed file e.g.
Murine_CHP.xps and press <Save>.

4.8. After processing of the data (this may take a couple
of minutes) GeneMaths XT will prompt to specify the
contents of the columns in the Define Format dialog box
(see Figure 1-10).

4.9. Select the second column ProbeSetName. The
column is now highlighted in pink. Specify the kind of
data present in this column by changing the settings in
the Column Information panel: select Text in the Type box
and SpotID in the Text box (see Figure 1-10).

GeneMaths XT has automatically assigned the correct
settings to the last column.

4.10. Press <OK>.

4.11. The Import mapping dialog box pops up asking you
to create a mapping for your data. This mapping tells
GeneMaths XT which quantitations to use in the session.

4.12. Select ProbeSetName and hit “>". “ProbeSet Name’
is now placed in the right box (see Figure 1-11).

4.13. Click <Next>.
4.14. In the next step of the import, select Quantification
in the first column, select No error in the second column

and hit “>” (see Figure 1-12).

4.15. Click <Next>.

Import Wizard @
e
Format : o
Select the format your data is in from the list. Gk I. :
Format Description
Agilent Feature Extraction Software Import the tab-delimited
Affymetrix CHP files (GCos 1.0), binary (XDA)
Affymetrix tab-delimited format CHP-files or GCCC (Calvin)
Affymetrix CEL files CHP-files, which contains the
Arrayplot probe set analysis results
Array\Vision generated by Affymetrix
Genepix software.
Imagene
Koadarray
ScanAlyze
ScanArray
Spotfinder *.mev
I Change Existing Format = > ‘
I My Format is not in the List = ‘
<back [ Next> | | s | [ coneel | Figure 1-9. Import wizard: step 2.
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Define Format ﬁ
Data Position Column Information
Text
Read column tites ProbeSethame =
= - Spot ID| v
First line of data 1 =
Description
Advanced settings ==
’ Reset Al ] ’ Go Mext = ] [Next&Copy =
Contents Probe SetMame Quantification -
Spat 1D value |;
1 (Titles) ProbeSetiame Quantification W
2 (Data) AFFX-Murll2_at 19.472055
3 (Data) AFFX-MurIL10_at 18.660397
4 (Data) AFFX-MurlL4_at 29,148000
5 (Data) AFFX-MurFAS_at 11654404
& (Data) AFFX-BioB-5_at 134.751339
7 (Data) AFFX-BioB-M_at 230.075218
8 (Data) AFFX-BioB-3_at 221.147064
9 (Data) AFFX-BioC-5_at 252.383774
10 (Data) AFFX-BioC-3_at 220,488358
11 (Data) AFFX-BioDn-5_at 225.124130 -
< Back ] [ oK ] [ Cancel

Figure 1-10. Define Format dialog box.

Import Mapping ﬁ

Textfields
Here you can select textfields to be imported into the session.

ProbeSetiame

Rename

Figure 1-11. Import mapping.
4.16. The Calculation dialog box pops up.

GeneMaths XT will import the data in a new session.
The session contains one layer Quantification (see
Figure 1-13).

NOTE: For information on the preprocessing and
analysis of microarray data please refer to the manual or
the other quickguides.

4.17. In the Main window of GeneMaths XT select File >
Save Session as, give the session a name (e.g. CHP.gms)
and press <Save>.

4.18. Close the session with File > Exit.

Import Mapping

Additional Quantitations

layer in the session.

Here you can optionally select other quantitations to import as a

SESSI0n,
Signal Error

Here you can optionally select other quantitations to import as layers in the

Layer

Quantification

Rename

[ < Back ][ Mext = ]

Finish Cancel

Figure 1-12. Import mapping.
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Figure 1-13. The Main window of GeneMaths XT after import of the data.
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