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Gene Expression Omnibus [ . $§

e A public expression database.

— One of the most aggressively expanding database maintained
by NCBI. It gets to be a standard rapidly.

e 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? §J i $§

e Re-analyzing as a vital part.

— Microarray experiment is absolutely powerful, but hard to get
valid biological conclusions.
-> more...

e The best learning opportunity.

— The real case studies for learning microarray experiment.
-> more...

e 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 [ . §§

e 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.

e Annotations are continuously updated.
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The Best Learning Opportunity

e 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?

e 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 [ . [&§

e More data, higher resolution.

— Control/reference can be more standard.
Disease condition can be more general.
Add more time points, dose points, mutants, etc.

e Combine non-related data.

— Eliminate not-specific genes from many genes which are
differentially expressing or showing specific expression pattern.

e 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... [ . §

e More significant discovery.
e Less cost, less effort, less time.

e To lead to the new world of OMICS.
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genomics

Entrez Gene
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gene, and connect to many sources of related
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> dbMHC

> Mouse genome

> My NCBI
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Search Results, terminologies @

GPL

a platform represents a type of microarray

T CER DaleSels <o GSE

— . . .
| ] T P a series represents a published article.

; One GSE possibly has multiple GDSs.

ams 1200128 el = GDS

o oo P

: waod A dataset represents a set of GSMs. Pre-
e LT normalized data for ready-made analysis.

Type:  singlecharael kot count
Subeete, 3 eeltype et
Sagles: 14

S G (e a sample represents one microarray data.
e e One GSM belongs to one GPL,

“ “™1 and possibly to multiple GDSs or GSEs.
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Explore GPL (Platform) &3
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Explore GPL (Platform)

oft Internet Explorer provided by Agilent Technologies, In

77D REE® FT BRAN@ YLD AATH [
Q-0 REG Lor Lov @ 2 @ Google - v @search |
PEL; /aoucetacc=GPLEY BSED)

Like ] NoBI )00 ) GeneSprine @] Techmiol Sport_ €] Sknet 150 Mirr ] solestoree ) Anazon @) ITnedia |

GED

EARCH | SITE WP T Handout | AR 2005 Paper | NAR 200;

NCBI» GEO > Accession Display

Scopei [saf ] Formati WL ] Amounts | uck %] GEO sccessi
Platform GPL81 Query datasets for GPLE1
statws Pusic on Mar 11, 2002
Title Affymetrix GeneChip Murine Genome U74 Version 2 Set MG-U74A
Technology type in situ oligonucleotide
Distrioution commercial
Organism(s) Mus musculus.

Manufa tr

affymetrix
Manufacture protocol see manufacturer's web site

Description The MG-U74 set includes 3 arrays with 3 total of 36899 entries and was
indexed 29.Jan-2002
The set represents ~36,000 full length genes and EST dlusters derived
from sequence dusters in Buld 74 of the Mouse Unigene Database.
MG-U744 represertts all sequences (~6,000) in the Mouss UniGene
database (Buid 74) that have been functionally characterized, as well as
~6,000 EST clusters.

“This platform can also be used to submit data for the MG-U74A [version
1array.

‘annotations derived from Affymetrix CSV file dated 6/23/2004
Keywords = high density oligonucleotids array

hitps://www netaffs.com/index2.jsp
Submission date  Feb 19,2002

Organization Affymetri, Inc.
E-maills) support@affymetrix.com
Phane 688-362-2447

city Santa Clara
ZipjPostal code 95051
Courtry

=
Il o

Platform

Fundamental Information
- Organism

- Array name

- Manufacturer

- Genes and Annotations

- etc.

GEO Information
- Related GSMs
- Related GSE
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Explore GSE
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% NCBI @Q&nﬂmﬂnﬂﬂmﬂm

NS T andout | AR 2005 Paper | NAR 2002 Paper | FAQ | MIAME | &

NCEI» GEO » Accession Display Not logged in | Login|

Fundamental Information
- Authors’ information

- Summary

- PubMed ID

(GEO help: Mouse over s slemerts fo nformaton

Scopei[seff  v| Format: |

Bimounti | auss ¥ GEO accession: [czezeze ] [Nl

Query datasetsfo Gse2026
e Globa ranserphion analsis of immature avian eryhrocytie progentors - Web link
Organism(s) Gallus gallus

other - etc
summary ‘The molecular mechanisms regulating the cell fate decision between self- e

renewal and differentiation/apoptosis in stem and progeritor cells are
poorly understood. Hers, we report the first comprehensive identification of
enes potentially involved in the switch from self-renswal toward
differentiation of primary, non-mmortalized erythroid avian progenitor cells
(T2EC cells). We used the Serial Analysis of Gene Expression (SAGE)
tachnique in order ta identify and quantfy the genome fraction functionally

B S S ST GEO Information

eraby abtaining the frst ransorptiansl arofle characterization of &
chicken cel. Tag ientication was performed sing a new relational

amsa aTakssy Boiapss b sy i, e s on - Related GPL
<2kSfactory levelof tentfcaton, Amang 23 dfferentially sxpresee

genes, 11 were investigated further and for nine of them the differential

Sxpression was subseduently contmed by rosl éme PCR, Tha comparizan - Related GSMs

of tap abundance between the two libraries revealed that only a small
fraction of transcripts was differentially expressed. The analysis of their
functions argue against a prominert role for 3 master switch in T2EC cells

variations in a relatively small number of genes that can lead ta essential
csllular identity changes.

Web Link hitps fwwsw.came.univ-lyon . fr/Gandrillon/chickenSAGE._libraries.php

Contributar(s)  Damiola ¥, Keime €, Gonin-Giraud S, Dzy S, Gandrilon O

PubMed 1D 15378009
Submission date  Nov 30, 2004
Contactname  Olivier Gandilon
E-mail(s) gandrilon@cgmeuniv-lyond.fr
04-7243-26-91
rnanizatinn name | niversira’ ~laride Rernard | von | O
|&onmsanaLe © fteret
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Download a sample set

of the GSE

LONCact name sanaya Liyanaracheni
E-mail{s) zandya liyanarachchi@osumc edu
Qrganization name OSU

Department Human Genetics

Lab Davuluri Lab

Street address Rm 594, 420, W 12th Avenue
City Columbus

State/pravince ah

ZIPfPostal code 43210
Country usa, To download a sample set
related to the GSE record,

Platforms (1) GPLS70 affymetrix GeneChip Human Genom:

Samples {18) GSM139002 PC10: Mormal thyroid paired wi . @ »
A Show all.. 551120002 PCaL: Normal thyraid paired wil  CHICK ON “SOFT format.

G5M139004 PC47: MNormal thyroid paired wi

Download famil Format
SOFT formatted family fileis) SOFT @
MINIML E

Series Matrix File(s) THT
Supplementary files File type
GSEGO04_RAW tar TAR (of CEL, EXP)

| NLM | NIH | GEQ Help | Disclaimer | Section 508 |
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FTP for bulk download
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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.
1
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Get GEO accession || Scope: [Soff %] Format: [HTML %] amount: [quick | [l

@ et

& <ImmTensLe

Agilent Technologies

© Agilent Technologies 2000-2007

17

Exploring GEO FTP

ftp://ftp.ncbi.nih.gov/pub/geo/DATA/SOFT/

h.goy/pub/eeo/DATA/SOFTS — Micro
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File Folder
WinZp File
WinZp File
WinZp File
WinZp File
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WinZp File
WinZp File
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About GEO Importer

e “GEO Importer” is a Plug-in
Program
- Not a standard feature of GeneSpring.

e For more information, contact Japan
Technical Support

- genespring jp support@agilent.com

e Download a zip file from Japanese
GeneSpring solution database.
- Search with a keyword “"GEQ” to find the solution.

“iii~ Agilent Technologies © Agilent Technologies 2000-2007
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"~ GeneSpring
Portal P °®
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ETD B WAL TR SRR 5 AT =5

2= | - Agilent Technologies &
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"GEO Importer” T %

- 1ol AT -
L BRI AGTA T 7 R TCILP (2006
)

EHR AT 1= K#IMATLE 14 102 2006-3-25 0:14 V‘B'E“"“‘
et e ] )| L 3. GEO_Importer.zi
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5{,Geo Data Importer beta version

This plugin programs enables extract and mmport GEO
files. GeneSpring will quit when this operation is
finished. Do you wish to proceed?

File Edit Wiew Experlmems
{1 Gene Lists i F
Expetiments ﬂ M
{1 Gene Trees 4

{1 condition Trees
{1 classifications
(1 Pathways

Arrav Lavouts

Drag & Drop

— A uan

This upgrade will everwrite some exzsting files,
which were most recently installed on 2005/07/12
13:25:55. Do you wish to proceed?

e | :
Click “Yes” then GeneSpring
senc List_a1genes c2z@UItomatically shuts down.
| ....,The GEO Importer will be
mmm=available when you restart
GeneSpring
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Composed of two parts @3]

e 1) Extracting individual GSM files from
archive

— Creates individual GSM files under respective GSE folders.

e 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

4 Family2Gsm

Select & GPL_farmily soft oz fiie

This prozram extracts GEM files from GPL#d:_fa

¥ou can download thess filss fron ftp:,ffflp.r\m Click and select an archive file.
Please push the button above and select & g2 fi\l(e-g- GPLgs_family.SOft.gZ)
Then wait until “finished” displayed.

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

(I DifferentialExprassion-
I Extract GSM files Gene List: all genes (12625)

—35 Filgar = =
‘ g | B
Show: CIICK'I - Show All Genegs Zoor Out Conm Fuly oot | Magnification 1
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Importing GSM files by GSE [ . &

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

e 2) Under the folder, you can find folders

named GSE id.

e 3) Drag & Drop one of GSE folder onto
GeneSpring GX window, to start Data

Import.
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Importing GSM files by GSE [ . &

% Import Data: Define File Format and Genome

File Format

Choose File Farmat: GEO 2-color Datage)

Gename

Selectthe genome (set of genes an the array) for this
data Ifyour genome does not appear on the list, you can
create a new one by selecting Create a New Genome

{+ Select Genome

Agilent

2 Agilent aCGH

2 Agilent Arabidopsis_l
2. Agilent Arabidopsis_l
gilent Human 1A
gilent Hurnan 14 Oligo Revl|

5 dilent Hurnan YWhole Genome
dilent Mouse Oligo

2 Agilent Rat Oligo

2. Ailent Rice Oliao

 Create a New Genorme

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.

\
Mext... Cancel Help
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Sample Attributes

“Annotations and
Parameters” tab

uthor(s)
esearth Grou
Project(s) Change Project(s)
jon

sy Extract experimental

parameter information
from columns of,,,

Atributes and Parameters | sample Conelations | Associated Files | Graph |

Sample Attribute: = ute | . .
== ||| characteristics of chl/ch2
e title

Experimental Parameters

e —— | source of chl/ch2
description

E|

ExportasZip. | OK | cancel| Help | 1of1
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Data File and Notes File

“Associated Files” tab

Change Projecty(s).

“Data File” contains
e experimen tal data.
You can check data format
1 by clicking
- “View Data Format” button.

To add an attachment, drag a file into the table below, or click on the Add File buton.
"

Sample Image

Processe -OSMIBTE bt Data File

Also you can find a Notes
file as “Attachment”. It’s
useful for determining a

—r proper normalization
e e el especially for 2 color data.
ez IR e N [ e O I |
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Sample Manager

%, Sample Manager

Filter on Experiment ‘ Filter an Keyward “Filter Results (85 Samples)
Creation Date Projects geo_accession |channel_count | ism_* |
Filter on FE*IETET ‘ Filter on Project
i o Processed-GSM2 2005/07/29 20:37 GSM2903 i Homa sap—
lter on Atirbules | snowa Frocessed-GEM2 200507129 2037 5EM2902 1 Hormo sap|
'SE'EIETE‘SE"LTE S T Frocessed-GEM2 Z005/07/29 20,37 BEM2901 5 Homo sap,
~
L et = Processed-GEM2 2004/07/28 2037, 58M2900 1 Homa sapn
= Processed-GEM2 2005/07/29 20037 GEM2893 3 Homao sap‘
i - P M3 2005729 2037 G258 i Homn san
Mt = Frocessed-GEM2 2005107720 i 2 " I
s = Frocessed-GEM2 Z005/07/29

Select Attribute Values You can eaSin COIIeCt
w1 ssa b3l files to re-create a GSE
een iw—m_’: with Sample Manager.

[~}
W
m
o
=
=

>

Please filter samples by

Use samples stored [ Locally ~| attrl bute “series"_
Close _El-
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