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1. GEO web
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Gene Expression Omnibus

• A public expression database.
– One of the most aggressively expanding database maintained 

by NCBI. It gets to be a standard rapidly.

• Freely available expression data.
– Samples are annotated in the manner of MIAME guide line.

• A requirement for publication.
– Lots of scientific journals requests authors to upload the raw 

data to public expression database.
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Why Expression Database?

• Re-analyzing as a vital part.
– Microarray experiment is absolutely powerful, but hard to get 

valid biological conclusions.
-> more…

• The best learning opportunity.
– The real case studies for learning microarray experiment. 

-> more…

• Massive data opens a new world.
– Massively gathered microarray data are potentially more 

valuable than being alone. 
-> more…
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Re-analyzing as a vital part

• Expression data analysis is hard, 
because…
– 1.  Microarray measures too many genes.
– 2. Only a few replicates are available.
– 3. Data analysis is ad hoc, no standard work-flaw.

• Annotations are continuously updated.
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The Best Learning Opportunity

• Poor design generates poor results.
– How many replicates, and data points?
– How many time/dose points, and when/how much?
– How to prepare samples, and get extracts?
– How to scan and get data?
– How to analyze your data? 

• There is no answer, but you can learn 
from case studies with the real data.
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Massive Data Opens a New World

• More data, higher resolution.
– Control/reference can be more standard.

Disease condition can be more general.
Add more time points, dose points, mutants, etc.

• Combine non-related data.
– Eliminate not-specific genes from many genes which are 

differentially expressing or showing specific expression pattern.

• Sense of new type of analysis.
– Module map (module is a set of genes that are co-regulated.)

etc.
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Database would promise…

• More significant discovery.

• Less cost, less effort, less time.

• To lead to the new world of OMICS.
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Access to GEO website

Enter URL directly
http://www.ncbi.nlm.nih.gov/geo/

or

Click the link in NCBI homepage
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Search Datasets

Search in GEO IDs
e.g.
GPLxxx, GDSxxx

Search datasets
by keywords

or
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Search Results, terminologies

GPL
a platform represents a type of microarray.

GSE
a series represents a published article.
One GSE possibly has multiple GDSs.

GDS
a dataset represents a set of GSMs. Pre-
normalized data for ready-made analysis.

GSM
a sample represents one microarray data.
One GSM belongs to one GPL,
and possibly to multiple GDSs or GSEs.
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Explore GPL (Platform)

Click!
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Explore GPL (Platform)

Platform

Fundamental Information
- Organism

- Array name

- Manufacturer

- Genes and Annotations

- etc.

GEO Information
- Related GSMs

- Related GSE
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Explore GSE (Series)

Click!
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Explore GSE (Series)

Series

Fundamental Information
- Authors’ information

- Summary

- PubMed ID

- Web link

- etc..

GEO Information
- Related GPL

- Related GSMs
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Download a sample set 
of the GSE

To download a sample set
related to the GSE record,

Click on “SOFT format.”
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FTP for bulk download

If you find an interesting GSE, 
download it for re-analyzing
by yourself.

Memorize the GSE
and GPL id.

GEO provides FTP site
to enable bulk download.
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Exploring GEO FTP

by_platform

by_series

Archived by platform

Archived by series

ftp://ftp.ncbi.nih.gov/pub/geo/DATA/SOFT/
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2. GEO Importer

© Agilent Technologies 2000-2007 20

About GEO Importer

• “GEO Importer” is a Plug-in 
Program

– Not a standard feature of GeneSpring.

• For more information, contact Japan 
Technical Support

– genespring_jp_support@agilent.com

• Download a zip file from Japanese 
GeneSpring solution database.

– Search with a keyword “GEO” to find the solution.
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Get a zipped GEO Importer.

http://www.genespring.jp

1. ユーザー登録

2. ログイン後に
”GEO Importer”で検索

3. GEO_Importer.zipを
ダウンロード
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Install GEO Importer

Drag & Drop on the GeneSpring window

Click “Yes”

Click “Yes” then GeneSpring
automatically shuts down.
The GEO Importer will be 
available when you restart
GeneSpring
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Composed of two parts

• 1) Extracting individual GSM files from 
archive
– Creates individual GSM files under respective GSE folders.

• 2) Recognizing data format and storing 
sample annotation while data import.
– GEO data format varies so that GEO importer can not 

recognize all of experiment format. If you find that GEO 
importer can not recognize data format, please contact 
technical support with GSE number. We’ll fix the problem.
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Extracting GSM files

Click!

Click and select an archive file.
(e.g. GPL96_family.soft.gz)
Then wait until “finished” displayed.

If an error occurs and fails extraction,
please contact Japanese technical 
support with GSE id.
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Importing GSM files by GSE

• 1) After extracting from the archive, 
you’ll find a folder named GPL/GSE 
under the same directory of the archive.

• 2) Under the folder, you can find folders 
named GSE id.

• 3) Drag & Drop one of GSE folder onto 
GeneSpring GX window, to start Data 
Import.
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Importing GSM files by GSE

The first window shows that 
GEO Importer recognize the 
file format.

Click “Next” until data import
finishes. 

You can create experiment
at end of the flaw, if you like.
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Sample Attributes

“Annotations and
Parameters” tab

Extract experimental 
parameter information
from columns of,,,

characteristics of ch1/ch2
title
source of ch1/ch2
description
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Data File and Notes File

“Associated Files” tab

“Data File” contains
experimental data.
You can check data format
by clicking 
“View Data Format” button.

Also you can find a Notes
file as “Attachment”. It’s
useful for determining a
proper normalization
especially for 2 color data.
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Sample Manager

You can easily collect
all files to re-create a GSE
with Sample Manager.

Please filter samples by
attribute “series”.


