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- GSE30533(SwF 10% 27 -, 25MB): Kamei et alN2LoS One.

 GSE2361( } 36" 27 Jl.. 130MB): Ge et al.. Genomics3Q05
- GSE10246(% "7 182" 7 )|, 1.1GB): Lattin et al . Immu

= GSEL133(EF &7 24384 7). 1.7GB): Su et al._ Bee? Naf

= GSE15998(% 7 A 106 .- 7 )I-, 4.0GB): [RE5#H Tl T

ZLDON—TFILDET—2DLN

=2 DB (GEOZE =X ArrayExpress)

~DBRERBERF TS,

o ArravExpress: Rustici et al.. Nucleic Acids Res., 2013
= GSE7623(Z 2477 ), 62MB): Nakai et al., BEB, 2008

= GSE30533(Zw 107 .v7 J|-, 25MB): Kamei et al . PLoS One, 2013

o GSE2361( k36T 7 )1, 130MB): Ge et al., Genomics, 2005

= GSE10246(= "7 21823 -7 )., 1.1GB): Lattin et al | Immunome Res., 2008

= GSE1133(1)22 427 Su et al.. Proc Natl Acad SciU S A 2004

= GSE15998(% > R 106% 7 )l 4.0GB): BE LTS 7l o

ZiRT = A=

v inSilico Db: Coletta et al., Genome Biol., 2012
» BioGPS5: Wu et al., Nucleic Acids Res., 2013
» Expression Atlas: Petryszak et al.. Nucleic Acids Res., 2014

v CellFinder: Stachelscheid et al., Nucleic Acids Bes.. 2014 FoaTfl =20 W
{ >
= o e e e s = e
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GEQ: Barrett et al, Nucleic Acids Res._ 2013
o F il wl o Tor e L v+t~ i AR M e BT 1 . | PERD  Sond
: |
: &Zﬁ] & http://www.nchi.nim.nih.gov/geo/ L~ | = Home - GEO - NCEJ | | {05 5.7 G0k
: == NCBl Resources ¥/ How To (¥

: GEO Home Documentation + | Query & Browse « | Email GEO

Gene Expression Omnibus %o

Gene Expression Omnibus

GEOQ is a public functional genomics data repaository supporting MIAME-
compliant data submissions. Array- and sequence-based data are acceptad.
Tools are provided to help users query and download experiments and

= e curated gene expression profiles. Keyword or GEO pccession Search
: % Getting Started Tools Browse Coptent
* CellF|  Qverview Search for Studies at GEQ DataSets Repository Brgwser
< FAQ Search for Gene Expression at GEO Profiles  DataSets: 3413
About GEOQ DataSets Search GEO Documentation Series: ) 47340
About GEOQ Profiles Analyze a Study with GEOZR Platforms: 12912
About GEOZR Analysis GEO BLAST Samples: 1131572

How to Construct a Query Programmatic Access

May 14, 2014 How to Download Data FTP Site 24
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—iRT = A= ’CL‘%)?f)"éHJE&)é@liu_
IT A |
+ GEO: Barn \ (= | © [
= GSH e(: “‘ htps://www.ebi.ac.uk/arrayexpress/ po-ac || ArrayExpress < EMBL-ERI ‘ ‘ o~ o
: ﬁ Cookies on This website uses cookies to store a small amount of information on your computer, as par- of the functioning of the
= GSE = = == site. Cookies used for the operation of the site have already been set.
: % website To find out more about the cookies we use and how to delete them, see our Cookie and Priviicy statements.
- GSH Dismiss this notice
% EMBL-EBI Services | Reszarch | Training | About us
= G5H
> GSE A v v A AG o W scarch |
= GSE J_"("'r r;l/:/{}i} _(Hj ;:1 ::J Examples: E-MEXF-31, cancer, p53, Geuvadis Advanced
¢ —(}SE H H i H
= GSH Home | Experiments Arrays Submit Help About ArrayExpress
—x#-sx-A  ArraykExpress - functional genomics data
o nSilico DH ArrayExpress is a database of functional genomics experiments that can be gueried and the data Updated toggy at 06:00
+ BioGPS: downloaded. It includes gene expression data from microarray and high throughput sequencing = 49013 experiments
« Expression studies. Data is collected to MIAME and MINSEQE standards. Experiments are submitted directly to - 1406218 assays
+ CellFinder ArrayExpress or are imported from the NCBI GEO database. : 23.47 TB of archived data

May 14, 2014

2O MDDBE TR D — LS TLVRLY. ..

7 February 2014 - High throughput sequencing (HTS) data sets in ArrayExpress

Did you know that ArrayExpress contains nearly 6000 HTS experiments? They range from common study types such as RNA-seq and ChIP-seq to
methylation profiling seg, FAIRE-seq (formaldehyde-assisted isolation of regulatory elements), GRO-seq (global run-on seq) and many more. For
each experiment, study and sample information is stored at ArrayExpress, while raw sequence data files (e.qg. fastg files) are stored at the
Sequence Read Archive of the European Nucleotide Archive. If you're planning to submit a sequencing experiment to ArrayExpress, why not check
out this help page for more information?
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Gene Expression Omnibus

GEO is a public functional genomics data repository supporting MIAME-
compliant data submissions. Array- and sequence-based data are accepted.
Tools are provided to help users query and download experiments and
curated gene expression profiles.

= Home - GEO - NCBI

Gene Expression Omnibus

Keyword or GEO Accession

Getting Started Tools Browse Content

Owverview Search far Studies ot (OF 0 NataSats Repository Browser
\ .

FAQ DataSets, Series, Platforms, o erfies [ Datasets 3413

About GEO Datasets | SamplesMD &AL Series: B 47340

\

About GEO Profiles Analyze a Study with GEOZR Platforms: 12912

About GEOZR. Analysis GEO BLAST Samples: 1131572

How to Construct a Query Programmatic Access

How to Download Data FTP Site

Search

May 14, 2014
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GEO Overview

» General overview
» Data organization
» Query and analys

General overvie

GEQ is an internati
sequencing, and othe

The three main goals

1. Provide a robu
data (see Data

Offer simple s
deposits from {

Provide user-fri
gene expressio

Please see the GEO D)

Data organizatio

GEOQ records are orga

pplied records

May 14, 2014

-

F

Platform

array or sequencer and, for array-based Platforms, a data table
defining the array template.Each Platform record is assigned a
unigue and stable GEO accession number (GPLxxx). A Platform
may reference many Samples that have been submitted by
multiple submitters.

Example Platform record »

Sample records are supplied by submitters

A& Sample record describes the conditions under which an individual
Sample was handled, the manipulations it underwent, and the
abundance measurement of each element derived from it. Each
Sample record is assigned a unique and stable GEO accession
number (GSMxxx). A Sample entity must reference only one
Platform and may be included in multiple Series.

Example Sample record »

Series records are supplied by submitters

& Series record links together a group of related Samples and
provides a focal point and description of the whole study. Series
records may also contain tables describing extracted data,
summary conclusions, or analyses. Each Series record is assigned
a unigue and stable GEO accession number (GSExxx).

Example Series record »

Selected primary records underge an upper-level of rendering into DataSet and gene Profile records:

DataSet records are assembled by GEO curators

Text tab-delimited
table of the array
plate

Text desciigtion of the
biological sa e and
protocols to whicNt
was subjected

Text tab-delimited
table of processed

D hybridization result
(may optionally include raw
data columns)

Original raw data file,
E or processed sequence

= | = g
D~ ¢ || @ GEO Overview - GEO - ... ¥ { Sor fop o A0 | BIRF — 2898 | S HEDBEDS
D - * = (=] g
Ee gl 2 http://www.ncbi.nlm.nih.gov/gec/info/overview.html L~a H &2 GEO Overview - GEO - ... ‘ d g fod
- N ~
Platform records are supplied by submitters A Text description of the
A Platform record is composed of a summary description of the array or sequencer

Browse Content

Repository Browser

DataSets: 3413

Series: |:'.| 47340

Platforms: 12912

Samples: 1131572

data file

E Text description of the
overall experiment
Tar archive of ori

G raw data files, or

processed seque
data files

Platformsid. KEDIZIE
TLADIEREH, (5%
U=l —HFERINT
L5, 45 : GPL11154)

As explained above, A GEO Series record is an original submitter-
supplied record that summarizes an experiment. These data are

reassembled by GEO staff into GEO Dataset records {GDSxxx).

A DataSet represents a curated collection of biologically and
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Platform® {3

m Affymetrix GeneChip

o A0 | BT -2 | A HDBL S

Affymetrix Human Genome U133 Plus 2.0 Array: GPL570

Affymetrix Human Genome U133A Array: GPL96
s 200243 H1)—XR . 22,283 probesets. 34,0008 LL E

m 2003411 81Y1J—R . 54,675 probesets. 94,0004 L1 £ D F|AE#E

Affymetrix Mouse Genome 430 2.0 Array: GPL1261
m 2004E5H1)1)—X . 45,101 probesets. 38,0008 LL_E
Affymetrix Rat Genome 230 2.0 Array: GPL1355
= 20046 A")!)—X. 31,099 probesets, 10,0004 LA £

m [llumina BeadChip

RCA—h—. RILEY
BTHRRRE/N—D3
YDTLADFET S

Illumina HumanHT-12 V4.0 expression beadchip: GPL10558
= 201056 A")!)—X. 47,323 probes. 18,0008 L1 Lt

Illumina HumanHT-12 V3.0 expression beadchip: GPL6947
= 200846 1)!)—X. 49,576 probes. 18,0008 LAk

m Agilent Microarray

Agilent—014850 Whole Human Genome Microarray 4x44K G4112F: GPL6480

m 20084 2H1)1)—X . 41,108 probes. 11,0008 LL £
May 14, 2014
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.‘—) 62 http://www.ncbi.nlm.nih.gov/geo/info/overview.html L~a H &2 GEO Overview - GEO - ... ‘ d g fod
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Platform records are supplied by submitters A Text description of the
NCBI » GEO » Info » GEO O A Platform record is composed of a summary description of the array or sequencer
array or sequencer and, for array-based Platforms, a data table
GEO Overview e defining the array template.Each Platform record is assigned a BTCI'WSE' CDI‘ItEﬁt
unigue and stable GEO accession number (GPLxxx). A Platform .
. Text tab-delimited
) may reference many Samples that have been submitted by ble of th \
* General overview multiple submitters. B pable of the array Repository Browser
* Data organization Example Platform record » empiate
» Query and analys
DataSets: 3413
Text description of the
. biological sample and —
General overvie . . C s '
Sample records are supplied by submitters D“’t‘](“'? to which it Series: |_LIJ 47340
GEO is an internati . . . L was subjected
sequencing, and othe A& Sample record describes the conditions under which an individual
! Sample was handled, the manipulations it underwent, and the Text tab-delimited F|.I “: ; 1291 2
The three main goals abundance measurement of each element derived from it. Each table of processed diiorms:
Sample record is assigned a unique and stable GEO accession D hybridization result
1. Provide a robu number (GSMxxx). A Sample entity must reference only one (may optionally include raw Sampleﬁ- -1 1 31 5?’2
: data (see Data Platform and may be included in multiple Series. data columns) ’
offer simple Example Sample record » Original raw data file, |
deposits from { E or processed sequence
data file i
Provide user-fr]
gene expressio - - - .
Series records are supplied by submitters F Iﬁ::;?i;::g::;"eﬁithe I
Please see the GEO D A Series record links together a group of related Samples and
provides a focal point and description of the whole study. Series E oo 70
. . records may also contain tables describing extracted data, Tar archi SerleS ‘j: ~ O @E}l:j'b D
Data organizatio summary conclusions, or analyses. Each Series record is assigned raw data| «~o 7(“ S 3 S
GEOQ records are orga a unigue and stable GEO accession number (GSExxx). G processe VIO I\ &t _Gm L \T:*Ej& Ij S
Example Series record » data files ~ Lo -
TILDB1EET N —TEFL

DataSet records are assembled by GEO curators

Selected primary records underge an upper-level of rendering into DataSet and gene Profile recor]

HE=10, RKEMNIIFHXE
EDIDELVDEAETEKLY,

As explained above, A GEO Series record is an original submitter-
supplied record that summarizes an experiment. These data are
reassembled by GEO staff into GEO Dataset records {GDSxxx).

pplied records

May 14, 2014

A DataSet represents a curated collection of biologically and
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SeriesM 5l

Affymetrix GeneChip
Ge et al.,, Genomics, 86: 127-141, 2005
s GSE2361. Er36H> T )L, GPLI6% FI
Nakai et al., Biosci Biotechnol Biochem., 12: 139-148, 2008
s GSE7623. 3vh24H5 2L GPL1355% F|
Kamei et al., PLoS One, 8: 65732, 2013

= GSE30533. k104> )L, GPL1355% F| F ‘NGST—431LBHE INTLD
. . .134X1 GSE IDEIXRR S
lllumina BeadChip -1 GSE ID 1 GPL IDEIZRRSALY

Sharma et al., Cancer Cell 23: 35—-47, 2013
= GSE28680. 244> 7 )L, GPL10558% Fl| FH

NGSTF—45

Neyret—Kahn et al., Genome Res., 23: 1563—1579, 2013

s GSE42213. ER26Y>T )L, GPL10999&GPL11154% FI|FH
GSE42211. ER20H 7 )L, GPL10999&GPL11154% %I FH (ChIP-seq)
GSE42212. ER6H 2T )L . GPL10999% FI| FH (RNA-seq)

Huang et al., Development, 139: 2161-2169, 2012
s GSE36469. O XFXF8H T )L, GPL13222%F| A
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Platform

Platform records are supplied by submitters

A& Platform record is composed of a summary description of the
array or sequencer and, for array-based Platforms, a data table
defining the array template.Each Platform record is assigned a
unigue and stable GEO accession number (GPLxxx). A Platform
may reference many Samples that have been submitted by
multiple submitters.

Example Platform record »

Sample records are supplied by submitters

& Sample record describes the conditions under which an individual
Sample was handled, the manipulations it underwent, and the
abundance measurement of each element derived from it. Each
Sample record is assigned a unique and stable GEO accession
number (GSMxxx). A Sample entity must reference only one
Platform and may be included in multiple Series.

Example Sample record »

Series records are supplied by submitters

& Series record links together a group of related Samples and
provides a focal point and description of the whole study. Series
records may also contain tables describing extracted data,
summary conclusions, or analyses. Each Series record is assigned
a unigue and stable GEO accession number (GSExxx).

Example Series record »

DataSet records are assembled by GEO curators

As explained above, A GEO Series record is an original submitter-
supplied record that summarizes an experiment. These data are

reassembled by GEO staff into GEO Dataset records {GDSxxx).

A

Text description of the
array or sequencer

Text tab-delimited
table of the array
template

Text description of the
biological sample and
protocols to which it
was subjected

Text tab-delimited
table of processed
hybridization result
(may optionally include raw
data columns)

Original raw data file,
or processed sequence
data file

Text description of the
overall experiment

Tar archive of original
raw data files, or
processed sequence
data files

Selected primary records underge an upper-level of rendering into DataSet and gene Profile records:

A DataSet represents a curated collection of biologically and

~

« (0O | BT — 2808 | A HDBIS
=] B |
I v &

Browse Content
Repository Browser
DataSets:
Series: [
Flatforms:

3413
47340

12912

Samples:

1131572

Samplesld, &S
NTWBSHUTILE

31




" I
Platform® {3

m Affymetrix GeneChip
Affymetrix Human Genome U133 Plus 2.0 Array: GPL570

m 20034E11H1)1)—X ., 54,675 probesets.

o A0 | BT -2 | A HDBL S

EDPOTHRAT=-DOM?

94,0008 LA £ D FI FHERE /

Affymetrix Human Genome U133A Array: GPL96

NN NO0Q puvnlhmncata A 0N0N0TE 1N

m 200283R1)1)—X
Affymetrix Mouse G
m 20045F5/1)1)—XA
Affymetrix Rat Geno
m 200456H!1)!)—X
m [llumina BeadChip
[llumina HumanHT-1
m 20106H"1)!)—XA
[llumina HumanHT-1
m 2008F6H!1)!)—XA
m Agilent Microarray
Agilent—-014850 Who

m 2008F2R1)1)—X

p-c|

e( >‘_|| 2 http:/fwww.nchi.nlm.nih.gov/geo/

£ Home - GEO - NCBI | | (v ae s

& NCBI Resources ¥ HowTo ™
GEO Home Documentation + | Query & Browse » | Email GEO

Gene Expression Omnibus

GEO is a public functional genomics data repository supporting MIAME-
compliant data submissions. Array- and sequence-based data are accepted.
Tools are provided to help users query and download experiments and
curated gene expression profiles.

Getting Started Tools

Overview Search for Studies at GEO DataSets

FAQ Search for Gene Expression at GEO Profiles
About GEO DataSets Search GEO Documentation

About GEO Profiles Analyze a Study with GEO2R

About GEO2R Analysis GEO BLAST

How to Construct a Query Programmatic Access

How to Download Data FTP Site

Gene Expression Omnibus

Keywerd or GEO Accession Search

Browse Content

Repository Browser

DataSets: 3413
Series: [l 47340
Platforms: 12912
Samples: 1131572

May 14, 2014
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o~ ” &> GEO Browser - GEO - N... ‘ ‘ {nF .9 £53

Ceo -

— Gene Expression Omnibus
Samples® EZAZ2[AY mo e =aow
MCBI » GEOQ = Repository browser = Platforms I I Login
I (D yHZ EIZRIE
Series Samples Platforms DataSets Summary | Advanced search
ERFIEAHRYREND)
Search 12,912 platforms Export Page 1lof 646 =  => | Page size
Cnccesons e T recimlony ] organinc e | contoct ] Rt ot -
GPL17146 LC_MRA-1001_miRHuman_11.0_080411 Sanger_miRBase  in situ oligonuclectide @ Homo sapiens o - Wenxin Li May 09, 2014
10.1 {miRNA ID version)
GPL18665 NimbleGen Triticum aestivum CGH 270K array spotted cligonucleotide @ Triticum aestivum 291,410 22 1 Tatiana Belova May 09, 2014
[120227_Taest_SRS_CGH]
GPL18671 Nano5tring nCounter GX Human Immunology v1 other @ Homo sapiens 540 Gregory Gonye May 09, 2014
GPL18672 Ilumina HiSeq 2000 (M. musculus) high-throughput @ M. musculus GEOQ May 09, 2014
sequencing
GPL18673 Hlumina Hise Phaseclus vulgaris) high-throughput @ Phaseolus vulgaris May 09, 2014
sequencing
GPL18674 Ilumina HiSeq 2000 {Phaseclus coc @ high-throughput B Phaseolus coccineus 2 GEO May 09, 2014
sequencing
GPL11220 Zymomonas mobilis ZM4 6.7K (expr_Hx4) g situ oligonucleotide @ Zymomonas mobil; 16 1 Shihui YANG May 08, 2014
GPL18661  Ion Torrent Proton (Jatropha curcas) high-throu @ Jatropha cur GEO May 08, 2014
sequencing
GPL18662 Ilumina HiSeq 2000 {Locusta migra| EQ May 08, 2014

GPL18663  Tllumina HiSeq 2000 (Candida parap @I ”U m I na*i 0) N GS*%%E—G% é H ISeq 2000': i‘-l- L—C EO May 08, 2014
GPL18666 ﬁgilent—0493$4 ]Aplysia Tellabs Arra —2 o)GPL IDb§1¢5‘éh—CL\éb H-—G‘j:t;<s rNGS lobert J Calin- May 08, 2014
GPL18659 I||LIJ.InI'-II‘ItiJ§; ::::elznzooo (Papio cynoceq *%%%tﬁﬁﬁ LT:HE#%*EJ —G_Oo)GPL ID7§§1T_|-5-3*L aEggman May 08, 2014
GPL18653  Gallus gallus 14K A-MEXP-831 TL\éJ::)Tfo 15']2‘35\ H|Seq 2000%% L\—C?rjx(l\/l ntony Jackson May 07, 2014
GPL18654  Rat microRNA array mUSCUIUS)ﬂ-yjojbl:iEFH L/T::E)O)(iGPL1867275§ HAOQUN HUANG May 07, 2014

GPL18660 Affymetrix AGRONOMICS Tiling Arrg EQ admin May 07, 2014

http:/fwww.ncbi.nlm.nih. gov,fgeo,fbrol.xfse,"?\ne'.v—pla 1—]-5_3%—((} \é @ —\‘_9 [iifi\ﬁﬁ L?:';L \ . @IE E o o W

[TEZKTEEEDIIGEAEHICLIZE=HTHAS
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Cen -
Gene Expression Omnibus

GEO Publications FAQ MIAME Email GEO

NCBI # GEQ = Repository browser = Platforms Login
Series Samples Platforms DataSets Summary | Advanced search | Find platform
Search 12,912 platforms Export Page |:| of 646 > >>| Page size

GPL570 [HG-U133_Plus_2] Affymetrix Human Genome U133 Plus in situ oligonucleotide @ Homo sapiens 54,675 94089 3451 Affymetrix, Inc. Nov 07, 2003
2.0 Array

GPL1261 [Mouse430_2] Affymetrix Mouse Genome 430 2.0 Array in situ oligonucleotide @ Mus musculus 45,101 38555 2955 Affymetrix, Inc. May 25, 2004

GPL96 [HG-U133A] Affymetrix Human Genome U1334A Array in situ oligonucleotide @ Homo sapiens 22,283 34783 987 Affymetrix, Inc. Mar 11, 2002

GPL10558 Illumina HumanHT-12 V4.0 expression beadchip oligonucleotide beads @ Homo sapiens 47,323 18387 609 Ilumina Inc. Jun 17, 2010

GPL&O47 Ilumina HumanHT-12 V3.0 expression beadchip oligonucleotide beads @ Homo sapiens 49 576 18312 388 Illumina Inc. Jun 10, 2008

GPLG6244 [HuGene-1_0-st] Affymetrix Human Gene 1.0 ST Array in situ oligonucleotide @ Homo sapiens 33,297 17742 878 Affymetrix, Inc. Dec 05, 2007
[transcript {gene) version]

GPLE490 Illumina HumanMethylation27 BeadChip oligonucleotide beads @ Homo sapiens 27,578 14800 263 Ilumina Inc. Apr 27, 2009
{HumanMethylation27_270596_v.1.2)

GPLG6246 [MoGene-1_0-st] Affymetrix Mouse Gene 1.0 ST Array in situ oligonucleotide @ Mus musculus 35,557 13817 1134 Affymetrix, Inc. Dec 05, 2007
[transcript {gene) version]

GPL13534 Illumina HumanMethylation450 BeadChip oligonucleotide beads @ Homo sapiens 485,577 12217 199 Illumina Inc. May 13, 2011
{HumanMethylation450_15017482)

GPL&E01 [GenomeWideSNP_&] Affymetrix Genome-Wide Human SNP  in situ oligonuclectide @ Homo sapiens 1,880,794 12077 207 Affymetrix, Inc. Apr 30, 2008
6.0 Array

GPLG480 Agilent-014850 Whole Human Genome M Aihéf &) _-E) ib 1] 11621 509 Agilent Technologies Feb 11, 2008
G4112F (Probe Name version) (NGS*%%:E) E - -~ ‘ IE

GPL571 [HG-U133A_2] Affymetrix Human Genom EE’-NE L \ @ L,_G‘j:f\(; \75“ ) f*ﬁﬁl-s/ \ f7 11036 445 Affymetrix, Inc. Nov 07, 2003

= e/ YD .
GPL198 [ATH1-121501] Affymetrix Arabidopsis A d~ = d~ TR ]J Lo 10682 820 Affymetrix, Inc. Jul 18, 2002
. S — — ~ “~ (o] * .

GPL1355 [Rat230_2] Affymetrix Rat Genome 230 75\ F l//r; t “% L \ b*LT:'U' /7 )l/ﬂﬂ o Ba 10482 493 Affymetrix, Inc. Jul 20, 2004

GPL4133 Agilent-014850 Whole Human Genome M > . 3 Pa 10183 528 Agilent Technologies Aug 17, 2006
G4112F (Feature Number version) I\‘y 3 [j: L \ d *L:E)Aﬁym etFIX 3 %ﬁ

GPL3718 LMapplng25{JK_Nsp] Affymetrix Mapping 7[/ tﬂ? (jf é:t,a) £k 0823 156 Affymetrix, Inc. May 13, 2006 -

rray 4 ;f l o
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¥ & DNA: cDNA (F7=I3oligonucleotide)

FRATE  26E (LEE L= 29 0 T ILE R B2 5 4T)
2. )8 (Agilenttt)

& DNA : oligonucleotide (60mer)

fRATR: 2BIERF-FLIEE y
3. BRA)IE (Affymetrixtt)
& DNA :oligonucleotide (25mer) - AffymetrixZs
BT 18E @AREVDIY YT ILES )

> Stanford#!
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Affymetrix GeneChipT —A£2#T

m 25-merf2[E TlX
RYICHMEGFORBEFHLSNTNNDE2OMN? !
£ k— 3Ghp(=3 X 1079 bp) < 425 (=1 x 10715 bp)

B E(EX25merTH S

RINEFEHEICEETELHOMN?

\_Y_/
25-mer
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Affymetrix GeneChipT —A£2#T

O DFEIRES T IEHEIZFISHT-OHIZ
PM/MM7 O—TJ El& (A =— V7B FEBIRE&ET )

\\\\‘

CATTAGACTATCCGATAAGGAGTAC | Perfect match (PM;))

jm—ﬁ&T{

CATTAGACTATCGGATAAGGAGTAC | Mismatch (MM, j)

—

_

Z%er

BRMENATYEAE—2av ERBHRMENATUE A —av &R AT
<. BB EFESICH L TPME—EEMMAS R 7 (25T D DA EY
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Affymetrix GeneChipT —A£2#T

DFERIFESEn(N=11~20)fFENTO—ITR7F
DT FILREFLEIZEE

|

A

PM,,,MM,,
PM,,,MM,,
PM,;, MM, ,
PM,,,MM,,
PM, s, MM,

PM, ¢, MM,

Jn—Jtvhk
A

PM,;,MM,
PM, ¢, MM, ¢
PM,,, MM,
PM, .o, MM, ;4
PM..;, MM, ,

May 14, 2014

\\\\

CATTAGACTATCCGATAAGGAGTAC | Perfect match (PM;)

JO—JR7 _
CATTAGACTATCGGATAAGGAGTAC | Mismatch (MM;))

— _/

Zg?ner

$ D FEIH=ES, (“summary score” or “expression index™)

REESTEHT -0 DHRRGEINEENFH
FR|MWFLADERNGT AV
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CATTAGACTATCCGATAAGGAGTAC

TAa—JR7
CATTAGACTATCGGATAAGGAGTAC

25 mer

EREA A=

- ﬂ_/::I\\\g:\\\:i;\\i:\ = =

Perfect match (PM; ;)
Mismatch (MM;)
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CELZ7AIL
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FyT EICBEHINTWAEERFNDT
O—J DT FILREEFERESTI7AIL

EiEFHEIRITS

ALK

= A LT=RI L8 ;£ D=
1T BIEEFRERTIHLFE

1 1 1 1
Sl S22 83 54
gene / [ Xy 1| X1o X3 Xig
e
CF
gene = X1 X2 X3 Xpg
o ] . . . .
genel Xl,l X|,2 X|,3 X|,4
] hoge_g3.txt o B =&
A B D ERE
1 samplel sampleZ sample3
genen X, ; X, , 2 gerel 1087 1213 887
— : : 5 gens2 703 717 1213 |
4 gened 850 850 1087
5 gened 1213 1087 717
G |gened a7l 6350 a7
7 |gened g587 g587 800
8 |gene/ 677 703 6.30
o |gened 650 677 677
10 genel 717 577 703
11 gernell 4830 4.30 480 «
WAr M| loEg T 4w ] P
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& http://www.ncbi.nlm.nih.gov/geo/browse/?view=platforms&display=208&zsort=samples p~-a ” G2 GED Browser - GEO - N... ‘ ‘ ks
CIo N

Gene Expression Omnibus

GEO Publications FAQ MIAME Email GEO
NCBI # GEQ = Repository browser = Platforms Login

LI |

Lo

Series Samples Platforms DataSets Summary | Advanced search | Find platform
Search 12,912 platforms Export Page of 646 > >>| Page size
GPL570 [HG-U133_Plus_2] Affymetrix Human Genome U133 Plus in situ oligonucleotide @ Homo sapiens 54,675 94089 3451 Affymetrix, Inc. Nov 07, 2003
2.0 Array
GPL1261 [Mouse430_2] Affymetrix Mouse Genome 430 2.0 Array in situ oligonucleotide @ Mus musculus 45,101 38555 2955 Affymetrix, Inc. May 25, 2004
GPL96 [HG-U133A] Affymetrix Human Genome U1334A Array in situ oligonucleotide @ Homo sapiens 22,283 34783 987 Affymetrix, Inc. Mar 11, 2002
GPL10558 Illumina HumanHT-12 V4.0 expression beadchip oligonucleotide beads @ Homo sapiens 47,323 18387 609 Ilumina Inc. Jun 17, 2010
GPL&O47 Ilumina HumanHT-12 V3.0 expression beadchip oligonucleotide beads @ Homo sapiens 49 576 18312 388 Illumina Inc. Jun 10, 2008
GPLG6244 [HuGene-1_0-st] Affymetrix Human Gene 1.0 ST Array in situ oligonucleotide @ Homo sapiens 33,297 17742 878 Affymetrix, Inc. Dec 05, 2007
[transcript {gene) version]
GPLE490 Illumina HumanMethylation27 BeadChip oligonucleotide beads @ Homo sapiens 27,578 14800 263 Ilumina Inc. Apr 27, 2009
{HumanMethylation27_270596_v.1.2)
GPLG6246 [MoGene-1_0-st] Affymetrix Mouse Gene 1.0 ST Array in situ oligonucleotide @ Mus musculus 35,557 13817 1134 Affymetrix, Inc. Dec 05, 2007

[transcript {gene) version]

GPL13534 Illumina HumanMethylation450 BeadChip oligonucleotide beads @ Homd

{HumanMethylation450_15017482) ArabIdOpSIS ATH1 Genome Array':%ﬁéﬂ

GPL&E01 [GenomeWideSNP_6] Affymetrix Genome-Wide Human SNP  in situ oligonucleotide @ Homd

GPLG6480 i.g{:I:r::;HSSD Whole Human Genome Microarray 4x44K —C- l’ \é 70 D _7~t‘y I\ “ 247 1 Oo—at” 0) EEE-% EE

in situ cligonuclectide @ Homg

G4112F (Probe Name version) S ) p =
GPL571 HG-U133A_2] Affymetrix Human Genome U133A 2.0 Array  in situ oligonuclectide @ Homd §IJ (NM_1 26050) J: 0) jn _7 1LLE§EE EZ‘?\

GPL198 TH1-121501] Affymetrix Arabidopsis ATH1 Genome Array  in situ oligonuclectide @ Arabidopsis thaliana 22,810 10682 820 Affymetrix, Inc. Jul 18, 2002

GPL1355 Rat230_2] Affymetrix Rat Genome 230 2.0 Array in situ oligonucleotide @ Rattus norvegicus 31,0099 10482 493 Affymetrix, Inc. Jul 20, 2004

GPL4133 Agilent-014850 Whole Human Genome Microarray 4x44K in situ oligonucleotide @ Homo sapiens 45,220 10183 528 Agilent Technologies Aug 17, 2006
54112F (Feature Number version)

GPL3718 [Mapping250K_Nsp] Affymetrix Mapping 250K Nsp SNP in situ oligonucleotide @ Homo sapiens 262,338 0823 156 Affymetrix, Inc. May 13, 2006
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NCBI = GEQ = Accession Display
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Affymetrix

The current release h
Annotation data fro
mapped to the Arab
Genome Initiative)

represented on the §
TAIR, Gene Ontolog
symbol, as well as t
the TIGR database.

pronged approach. F
curated to check for
and protein domain
between data sets fr|
for consistencies. Fo
terms and InterPro I
curated as supportin
relationship was usad
Gene COnotlogy and T
Arabidopsis ATH1 G
representing approxi
were selected and ¢
from TIGR's ATH1-12
in situ to each cor
probes are used to
represented on the
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Data table header descriptions

D
ORF
SPOT_ID

Species Scientific
MName

Annotation Date

Sequence Type
Sequence Source

Target Description

Representative
Public ID

Gene Title
Gene Symbol
ENTREZ_GENE_ID

RefSeq Transcript
ID

AGI

Gene Ontology
Biological Process

Gene Ontology
Cellular Component

Gene Ontology
Molecular Function

Affymetrix Probe
Entrez Gene Link
identifies controlg
The genus and s

The date that the|
will generally be §
on the Affymetrix

The database fron
taken.

GenBank descript]
Blank for some p

The accession nu
consensus-based
several sequence
sequence and it i
representative se
is best associate
probe set. Refer
database used.

Title of Gene rep
A gene symboaol,

Entrez Gene Dat

References to mul
Description for e
ProbeSet.

TAIR locus tag

Gene Ontology Cd
Each annotation

Description // Evi
ID. The evidence

Gene Ontology C
Each annctation

Description // Evi
ID. The evidence

Gene Ontology C
Each annctation

Description // Evi
ID. The evidence

= GEO Accession vie... :

(o [ 5 [t
fr ok It

= GEO Accession vie...

SPOT_ID Species Scientific Annotation

Name Date

Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011
Arabidopsis thaliana Jun 9, 2011

Sequence Type Sequence Sourc

Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie
Exemplar sequence Affymetrix Proprie

Data table
ID ORF
244901_at  orf25
244902_at nad4L
244903_at  orf149
244904_at  orf275
244005_at orf122c
244906_at  orf240a
244907_at  orfl20
244008_at orf107d
244909_at orf100a
244910_s_at orf119
244911_at  orf170
244912_at cch382
244913_at orfl2lb
244914_at orfl07e
244915_s_at orfl58
244916_at 9 ©
244917 _at o 9
244918 _at o
[

HA—KEDT7A)L (GPL198-14794 txt)

[Zhoge A ILFIZHYET

Total number of rows:

22810

Table truncated, full table size 46018 Kbytes.

| Download full table... |

| Annotation SOFT table... |

Download family

SOFT formatted family file(s)
MINIML formatted family file(s)

Supplementary data files not provided

Format
SOFT @

MINIML 2
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2205 |247087 at
2206 |247088 _at
2207 |247089 at
2208 |247030 at
2209 |247031 at
2210 |2470392 at
2211 |247033 at
2212 |247094 at
2213 |247095 at
2214 (247056 _at
2215 (247087 _at
2216 (247058 _at
2217 24708959 of

2204 |247086 at

BA A= APk &= T4
5 247100 _at
B C D E
At g85320 Arabidopsis 9-Jun—11
AtZg85330 Arabidopsis 9-Jun—11
AtSg85340 Arabidopsis 9-Jun—11
AtSg85360 Arabidopsis 9-Jun—11
AtSg88370 Arabidopsis 9-Jun—11
At5 85350 Arabidopsis 9-Jun—11
AtS 285380 Arabido psis 9-Jun—11
AtS 285350 Arabido psis 9-Jun—11
AtSgB5260 Arabido psis 9-Jun—11
At g85400 Arabido psis 9-Jun—11
AtSg5430 Arabido psis 9—Jun—11
AtSgB5460 Arabido psis 9—Jun—11
AtSgf5470 Arabido psis 9—Jun—11
At afEE 00 Arabidoreis 59— un—11

Pt

GPL198-14794. ¢t - Exceal

F G
Exermplar s Affymetrix

Exemplar s Affymetrix

Exermplar s Affymetris
Exermplar s Affymetris
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Exermplar s Affymetris
Exemplar s Affymetris
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Exemplar s Affymetris
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Exemplar s Affymetris
Exemplar s Affymetris
Fxemplar = Affvimetri

T FEAZ

H I
GAT A~bind AtS g86320

TR St I = = LR o e =] i L |

—_

L M

M o

836764 Mh_126030 » ATSGEGIZ21 0006350 &

SosTER kb4 4 2S00

2’%""“36633'000?1 G5 4

663610000154
#20) | =@ 66370

663910006579
EETELSFIN): | 247100_at =] | | isa3mi0008810 .

563510008738 &
562010008152 &
i5E400005950 &
56430

56450005875 4

gaueR() | [ reemeE) | | mus |

56470

G500

2218 [247100 at |At5566520
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sele nium—k AtEa56520
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ATSEEEE20
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2223 247105 at
2224 1247106 _at
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2229 247111 _at
2230 247112 at
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2232 247114 _at

At5 5530
At5 5550
Atc 08610
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Atca5510

GPL1938-14794

BETT
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Exemplar s Affymetrix
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24 http://www.iu.a.u-tokyo.ac.jp/~kadota/rhtml

(ROIAM7OQF7 L1 T—32FH

(last modified 2014/05/12, since 2005)

D~ 12 RT)THOFLAT—...

What's new?

» FPHREZ 22— Useful R BIEFS29U 7 — LEEATIIT (R TR . ~ 0207 L BRI SRS S50 %0
At:. ROKU# (Kadota et al_, 2006). WAD}E (Kadota et al, 200804 1 C 20T MRS SA TN IS, SEDPO— o
207l A BITERHORIO—FICDN TR, ZON—VOIEF | F 52007 —LET | L JICREL THaVET,

(2014/04127) NEW i e e O 5 .

s BESEILEICERTIBEAFERFATI T THYETOTEESE B IS, (2014/03/05) Arabidopsis ATH1 Genome Array(:%ﬁéh
|21 ¢ (last modified 2014/01/21) Tb\éjn _7"‘2“/ k2471 OO_atno)ii'—?l_-q:%ﬁE

B & 05t (last modified 2014/03/03) §|J (NM_1 26050) J:0)7°D_711'-LE§6E§'53

RD A2 — )& &N (last modified 2014/04/17) NEW
RO ED L —2792M o 2+ — )| (last modified 2012/04/07)
R B (#:L-E& 8] 1 ){ last modified 2011/05/15)

T Z T — 4 (last modified 2013/11/25)

HEE |12 2L T (last modifigd 2014/04/17) NEW

EE (R I)F— | 1.1 1315 0] 2 (last modified 2014/05/04
BE SR NF - 1.2.1 [FEE(Affvmetrix 3FEIFL 1)
EE SN T — [ 1.2.2 #3700 E0R, (last modified 2014,
B | FFoA)TE —LEER 221 7 -7 0—J LT -2
AT — LR | 222 7 — 50 P {R(ERE) (last mod
T | F SR DYT b — LR 223 7 — o0 IERIEEED) (lastw » GEO:Barrett et al Nucleic Acids Res. 2013

A T : T EW{?;;? ) (==t + £} Fl: GPLS 10(Affymetrix Human Genome U133 Plus 2.0 Array)
5 (|5 — 2257 T3 . : ; " '
232 |1 2R AFh — LB | 321 7 ) (7 — e * 70 AM: GPL1261(Affymetrix Mouse Genome 430 2.0 Array)
S35 L SUR DT — LRI | 300 FEET T (L T A i Fvf Fl: GPL1355(Affymetrix Rat Genome 230 2.0 Array)
ZE (SR F — L BRI | 323 S5 R EE (last modified 20
BIEE LSRN FE — LB 324 SOk (M-A ploti> -
ZEE (SR I)TE — L BRI | 421 28FRAEST (last modified 2014/(
B3 | F SR TE — LRI | 422 D T8 F - (paired multif] P
FBE | FSAOTE — LB | 423 SEA T ENFI LS —

4k 0 | HFIRT — 25 | 2 EDBA S (last modified 2014/05/11) NH

== x

e & http://www.iu.a.u-tokyo.ac.jp/~kadota/rhtmi#book O ~ & | @ (RT)T-&OF L ...  H I
8| PRSI T LG | 1.2.1 RE(Affymetrix 3'$EB 7L A1) NEW

=T Useful R B7E 5 A UT — LEEIAOp3-5TH .

e

p3:

(F]
f

s FAT =577 A A(GPLST0-13270.xt) 3. GPL5700 [Download full table. |7 4 # g Z X TH

L STk
(b0 | F3RF — 2§ | mSilicoDb(Taminau 2011) (last modified 21 H—F olRE, L o
Aok O | FHFIRT — 28 | ArravFExoress(Kanffinann 2009 (1ast modif] GGRNA: Naito and Bono, Nucleic Acids Res., 2012
< Probe Search

v GGRNAF F. /- Humo sapiens(human) P 1552263 atlD is

b ol —2bn v
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& http://ggrna.dbcls.jp/ia/sc P~ o 2 FAaECFEEGGRNA PSS OUZ ) — LEET 121 [F

llﬂhﬂaﬁﬁ% Help | Advanced search | Enalish B 5=

GGR A ver:2 Arabidopsis ATH1 Genome Array[Zi&&iSn
=3 TWAT7O—Tyh“247100 at” DELE¥ED

. W o S L =
|Saccharomyces cerevisias 5288c | gu (NM_1 26050) J: 0)7 I:I_j 1MEEEEEE\
gf;ﬁ?&GoogleG)J:Dl._ﬁﬁfﬁfbﬁff b3, NCBI RefSeq @ transcript #g&rgdklLE 1.

il .
« Thomeobox|lcaudin]...... Ui iﬂhl:lﬁl"-; 3 |:t“. Eﬁ Help | Advanced search | Enalis
« ["RNA interference”]...... NS - Hl T —AEER .
« [Argonaute "PAZ domain”]...... Argonaute > "PAZ domain” MANDIER
» TNM _001518i710579]...... RefSeq IDY»Gene DM S IDVAES GGR _ ,A
« Tsymbol:VIM]I...... BIE B {symbolE 1 dsynonymiinEtg s ver.2
« [ref:Naito)...... TEVEEROGWEDIL — D — a5
[+ T1552311 a atl...... v/ ZO7 L DO —JIDWSEEERFFHEE | 1247100_at I -
* Taa . RDELC]...... Ry —
« lcaagaagaagattal...... SRR F S Arabidopsis thaliana (thale cress hd
. FFogw:ciauaagtaqatth ...... Nmiﬁ‘ﬁ%%gﬁ% S
| e epnrascle 1 R Y SORLELGEESRSLRACIERR | 8t % Googled L3I TR TES - TF, NCBI RefSeq ) transcript 2 THHLET,
R TRl
. %33'3?&3 fﬁ'*ﬁg‘%"éﬂgﬁeirﬂ- 64 (Mar, 2014)IZ8%h., » Thomeobox |l claudind...... U= —FiEE
* fon 2L + ["RNA interference”]...... HFILSA - T - T —Z S
* 2013-07-08 GGR;NA ver. 2:. A, émﬁ@RerSEiﬁf?T“ - « [Argonaute "PAZ domain]...... Argonaute {"> "PAZ domain” (DANDIEE
. 2012-05-20 GGRNADI&Y HNucleic Acids Researr:hl RN Ly +« TNM 0015181710579]...... RefSeq ID>Gene IDRESSHEIDEHESE
. BEDIEIEE » [symbol:VIM]...... 1Bz (symbolE LI Isynonym Jincds
» [ref:Naito]...... ZEAEIROGEINVEU — D —F a3
GGRMNA ver.?2 by @meso cacase at DBCLS - r1552311 d EI_: ------ ?{?D?L"'{mjﬂ ‘—?ID?T'EEEEEEPE@%
This page is licensed under a Creative Commons Attribution 2.1 Japan Licensd « [3a:KDEL]...... TEARSACRE R
» [caagaagagattal...... AR F e
« [comp:caagaagaagattg]...... FErEIEE SR
« [jub:aggtcannrtoacctl...... M, R, ¥ HFOEl EL vilE EF SIS Y [FEE
. Eni.iﬁ?'d‘jilﬂ i E
P EER:
« 2014-03-17 F—4~—2%FRefSeq rel. 64 (Mar, 2014)IZE%R,
= 2013-07-24 —2%F.F - GitHub
* 2013-07-08 GGRNA ver.25:R. %E-‘rﬂ#ﬁﬂ}mfseq#imi‘cﬁim
« 2012-05-29 Er ] e ol [CRCLSHWWMEL RS | “3E8E,
« 2012-05-29 GGRNM}E}UJWUCI@JE ACJdE Research %Ejﬂil_ﬁg_
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& http://ggrna.dbcls.jp/ja/at/247100_at L~ © || 2 GGRNA | Results

Help | Advanced search | Enalish

SRR
GGCGRNA ., %

|247100_at | 187

|Arabidopsis thaliana (thale cress) V|

2014-05-12 15:35:19, GGRNA : RefSeq release 64 (Mar, 2014)
Summary:

* 520: TTGCTCALLGCCTETCGAATTCACA (1)
o 5o TTAGCGGEAGACT Gn:cncﬂccc15(1)
* 52Q:GEGACCACACACGAGTTITTTAGCES (1)
* S80:GEELLATGCAGTTETGGEEEACTACT (1)
» 5eq:GRTGCTGCTTGATCTAGTTGATGAT (1)
» 52 GAGAGGCTATTGTECATCAGCATRG (1)
* 520:GACTAARCCAGGRACCATTATTCST (1)
* 520:GACCEATCACACCCAGAGATAGAGA (1)
» 52 GARATTGGECTATTACATACGGGTTA (1)
* Soq:AGATAGGACAAGSTTOCATCATTTC (1)
* Seq:AAGTAACGRAGCTCATCTCTARGRT (1)
« INTERSECTION (1)

Results:

b ASORE ET, BEE CEfoXET. £has pEGERANET. !
Arabidopsis thaliana pentatricopeptide repeat-containing prof®in mRMNA, complete

cds. (1863 bp)
gcottgctcaaagoctotcgaaticacasaaacatcgaattgogagagoaaatiggagaaatcttaattgecaatagatecata
tcatggcgogaagatatoticataaggeaaatattcatgctatggataaaaagtgggacaaageagctgaaacaagaagatigatg
aaagaacaaggagtagcaaaagttccaggatgtagtacaattageitggaagggaccacacacgagttitiagcgoggaoa
ccgatcacacccagagatagagaaaaticaatctaaatgoagaatcatgagaaggaaacttgaggaaaacgggtacgtace
agagttagaagagatgctgcttgatctagttgatgatoatosaagagagoctattgtgecatcagcatagcgagaaattg
gctattacatacggotitaatcaagactaaaccaggaaccatiaticgtataatgaagaatciccgagtatgecaaagatioic
acaaagtaacgaagctcatctctaagatatacaagagogatattotaatgagagataggacaaggttccatcatttcaga
gatgggaaatgcagttgtgggoactactog...

1264 1480 1498 1507 1602 1634 1662 1692 1754 1803 1834

Synonym: K1F13.18; K1F13_18

NM_126050.1 - Arabidopsis thaliana (thale cress) - NCBI - TAIR

Data Export:

TRELUER 10000 E THREGEENETEE T

» AOENTHRA - £3 | F000-F
T Az SENFETE S OMCEEI ~TEET,
o 1ISONFEE, — L5 | A O—F

o BEE |} SR YT — LR | 121 BFIARFmetrix 3R 7L ) %&ﬂ.%p5

51

atgaatgtgatctcatgotocttotecattggaacataatctotacgagacaatgtettgte
tccagagatgotcaaagocaagaagaactgaagoaaatccacgotogocatgotgaaaactgg
cttgatgcaggattcocttatgoaatcacaaagtttotttoctttoctgoatttottcaacgtot
tccgactttttgoocttatgooccagattgtgtttgacgggtttgatocgaccagatactttot
tgtggaacctaatgatcagagggttotogtgotcagacygaacoogagaggtotottotoot
gtatcaacgtatgocteoctgttocttcagotoctecataacgogtatacttttoogtotottote
aaagcttgttogaacctatoctgoatttgaagaaacaacgoaaattocacgocacagatcacga
aacttggatatgaaaatgatgtctatgeocagtgaattoctotgattaattocatatgotgtgac
cgggaatttcaagcoctagoctcaccttoctoctttgacagaatcococogaacctgatgatgtotog
tggaactctgtgatcaaaggttatgtaaaagoctggaaaaatggatattgocattaacgttat
tcaggaaaatggcagaasagaatgoctatatcatggactacgatgatctotgggtatgttca
agcagacatgaacaaggaagototgoaattgtttocatgaaatgoagaattocagatgttgag
coctgataatgtttoocctageotaatgeotetoctcagettgbtgetcageotoggagocactogage
aagggy y ~r IS /\ L ttogg
ceoted 8 FEIR P LA DERN LG DY ET feecce
R A e - e e e b - s~ L~ 3~ oy~ L e T
atggoccatggaagagaagoctattagocaaattcatggagatgocaaaagatgggaattaagoco
aaatgtgatcactttcactgoggttoctcacggottgocagotacacagyactagttgaagasa
ggaaagttgatattctacagocatggagagagattacaacctgaaacocgaccatcgagocatt
atggotgtattgttgatttactoggtogagetggattgottgatgaagoaaaacgtttoat
tcaggagatgocattgaagocaaatgotgtyatatgyoggtgcgttgotocaaagooctgtoga
attcacasaaacatcgaattgggagaggaaattggagaaatcttaattgoaatagatocat
atcatggocggaagatatgttcataaggocaaatattcatgotatggataaaaagtgggacas
agcagctgaaacaagaagattgatgaaagaacaaggagtagocadaagttoccaggatgtagt
acaattagcttggaagggaccacacacgagtttttagogggagacocgatcacacccagaga
tagagaaaattcaatctaaatggagaatcatgagaaggasacttgagyaaaacgggtacgt
accagagttagaagagatgetgettgatctagttgatgatgatgaaagagaggetattgtg
catcagoatagogagaaattggotattacatacgggttaatocaagactaaacocaggaacoa
ttattogtataatgaagaatctocgagtatgocaaagattgtcacaaagtaacgaagotoat
ctoctaagatatacaagagggatattgtaatgagagataggacaaggttocatocatttocaga
gatgggaaatgocagttgtggggactactggtaa 3 1 J
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" BRI EP6-7

RAA7 LA (TINAADES)

n 3IFEBTL A > exon array - [transcriptome array|
Affymetrix Human Transcriptome Array (HTA 2.0)

Furney et al., Cancer Discov., 3: 1122-1129, 2013.
GPL17585(exon level)

GPL17586(gene level)

EREYRIIBRTHA=6H.
RNA-seqlZ kML R E £
(XS RO) T —LTLAIZF
TIBIFE>RBEFEMELNLL
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& http://ggrna.dbcls.jp/ja/at/247100_at L~ © || 2 GGRNA | Results

o BEE LSO AT — LA | 121 BER(Afumetrix IR L) %&ﬂ.%p5

wi:mﬂfm% Help | Advanced search | Enalish
GGRNA ... &

|247100_at | 187

|Arabidopsis thaliana (thale cress) V|

2014-05-12 15:35:19, GGRNA : RefSeq release 64 (Mar, 2014)

JO—JBANETXRANI7A
summary: ILTHRYHFSZELTEFET . C
SE TTAGC GoaNSRCCEATACACCAS (1) CTRSN T DD [FPerfect
e et (1 Match (PM)Z' O —J B2 51| () #

5eq:GATGCTGCTTGATCTAGTTEATGAT (1)
se:GRGAGGCTATTGTGCATCAGCATAG (1)
seq:GACTAAACCAGSRACCATTATTCGT (1)
seq:GACCEATCACACCCAGRGATAGRGA (1)
580:GRRATTGGCTATTACATACGGETTA (1)
seq:AGATAGGACAAGSTTCCATCATTTC (1)
seq:ARGTAACGAAGCTCATCTCTARGAT (1)

Ul 2 http://ggrna.dbcls.jp/at/247100_at.txt O ~ & =)

INTERSECTION (1) I GGENA.V2 2014-05-12 16:10:02
R lis: $# seq:TIGCICARAGCCTGTCGAATICACH 1
esulls: $ seq:TTAGCGGGAGACCGATCACACCCAG 1
_ - » : -_cth. $# seq:GEGACCACACACGAGTTTTITAGCGSE 1
I"?jSD{#’Eimo ﬁ?nﬂ'gﬂj‘jﬁ?oidétmg ET'D # zeq: GEEARATERCARTTETGRORACTACT 1
Arabidopsis thaliana pentatricopeptide repeat-containing pro # 2eq: GATGCTGCTTGATCTAGTTGATGAT 1
cds. (1863 bp) # 3eq:GAGAGGCTATTGIGCATCAGCATAG 1
gcgttgctcaaagectgtcgaaticacasaaacatcgaatigggagaggaaattggagyl|l # seq GACTRAALCCAGGAACCATTATTCGT 1
tcatggcgoaagatatoticataaggeaaatattcatgctatggataaaaagtgggacaaag # seq:GACCGATCACACCCAGAGATAGAGR 1
aaagaacaaggagtagcaaaagticcaggatgtagtacaattagetiggaagggaccacs , .
ccgatcacacccagagatagagaaaaticaatctaaatgogagaatcatgagaaggaas # seq:GAAATTGGCTATTACATACGGGTTA 1
agagttagaagagatgctgctigatctagtigatgatgatgaaagagaggctatigtall| # ==g: AGATAGGACRAGGTTCCATCATTIC 1
gctattacatacgogttaatcaagactaaaccagogaaccattaticgtataatgaagalll # seq:ZAGTRARACGRAAGCTCATCTCTAAGAT 1
acaaagtaacgaagctcatctctaagatatacaagagogatattotaatgaoagatag ¥ [INTERSECTICH] 1
gatgggaaatgcagttgtgggoactactog... # ) )
1264 1480 1498 1507 1602 1634 1662 1692 1754 1803 18] ~
Synonym: K1F13.18; K1F13_18 $# accession version gi length symbol synonym geneid division =1al
NM_126050.1 - Arabidopsis thaliana (thale cress) - NCBI - TAIR NM 126050 NM 126050.1 18425083 1863 K1F13.18; H1F13 18

Data Export:

< 2>

TFRLURH 10000{#?’??%‘@?&?1

» AOENTHRA - £3 | F000-F
T Az SENFETE S OMCEEI ~TEET,
o 1ISONFEE, — L5 | A O—F




"
Affymetrix GeneChip T —4A£2#T

- DREIFESHN(N=11-20)fEEDTO—TRT7DL T+
ILEEEHEICETERE

(|PM (>{[TTGCTCAAAGCCTGTCGAATTCACA] | Perfect match (PM;;)

PM;,, MM, , JOo—JR7y
TTGCTCAAAGCCAGT ATTCACA | Mismatch (MM; )

PM, ,, MM, < = ~ >
PM, 5, MM, 25 mer

Affymetrix GeneChipZ FHL /-
PM, 7, MM, ; RAOAT7LAEERZITOE.
PM ¢, MM, JO—JZED YT FILiEE
Emiyg"\:ﬂ'\:ﬂtg NRHENF-FTA—TLRJL
WMl | 2 e 2 AR

e TTGCTCARLGCCTGTCGARTTCACR| ]

seq: TTAGCGEEAGACCEATCACACCCRAG (1)
seq: GEEACCACACACGASTTTTTAGCES (1)
seq:GEEARATGCAGTTGTGEEEACTACT (1)

i w RE R e e ey, P ey, e sy o T Y

Perfect Match (PM)Z O—J B2
EFDT—3BITOHBFE A LA seq:GACTARACCAGGRARCCATTATTCGT (1
seq:GACCGATCACACCCAGAGATAGAGA (1

)

5, 2N7O—TLARN)LT—4 )
seq:GARATTGECTATTACATACGEETTA (1)

)

)

JOo—J+tvk
A
U
<
=z
=

#ILsH 1=, D ACELTFA I GARATTGGCTAIT ¢
Seq AGATAGGACARGGTTCCATCATTTC [ 1

May 14, 2014 seq :AAGTAACGRAGCTCATCTCTARGAT (1
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" A HREp7-8
ATULABRATIGA A=

m VAMOO07LA DK
RYKLOT VT —F = (~100MbFEE)
REDEE B FEIIZIIHEIL, (Windows RDH THEHTRIEE)
RERFv T HFI AR EE (MammaPrintZi &)

m XAOO7 LA DERT
MR EEEE BN EEEMICEE
TO—J I XKRIGI/-OTLNSD (FRIRBHEATLA)
FAFIVILI OB

1 1 ——1 —

5 ---GTCCATTATTTTGTATTCTTTTCCAAGCTCCTTATTGG:--3’

GTATTCTTTTCCAAGCTCCTTATTG <« 7mu—7
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’5“‘472‘/7 Lo

HklEp7-8 T7

10 D 4 %

m EE%[I;’%F’E@spike-in?‘-é‘lt’/ﬁ‘d‘)lxﬁﬁitd)Eﬁ'l‘ét
m Hekstra et al., Nucleic Acids Res., 31: 1962-1968, 2003

IAoAF7LAIETF IR

ENEFRBAITEML., BEFRBRAT

[FERDRELVELEHICRIBELOoNS (Fig. 4B)

May 14, 2014
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S @76 575

’5‘“4 F2IvHIL T [E D D MR

m Langmuir-adsorption modellZ & A E & 14 R _E 0 EY #8 4
JE4F R a9%E S (non-specific binding; NSB) M ¥ #7
{4 5% (Harrison et al., Nucleic Acids Res., 41: 2779-2796, 2013)
s GH4D L EEHRTHTO—T IS NIEIZIZY X5\ (Upton et al., 2008)
= 4G signaturezF 27 0—J T HAGHILTYRER A (Langdon et al., 2009)

a5
= Hook;% (Binder et al., Algorithms Mol. Biol., 3: 11, 2008)

m Inverse Langmuiri%&(Mulders et al., BMC Bioinformatics, 10: 64, 2009)
» MSNS model (Furusawa et al., Bioinformatics, 25: 36-41, 2009)

FAFIVILOOREZBIEL-GERFEFET D
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. BHEP7-82

’5‘“4 F2IvHIL T [E D D MR

m EE%IJ;)%F’E'@spike—in?‘-é‘lt’/ﬁ‘d‘)lxﬁﬁitd)E%?'I‘EE
n ‘BOAE THIEILIE7LAT—2EDLLEMNZ Y
Nookaew et al., Nucleic Acids Res., 40: 10084-10097, 2012
= PLIER(2004% Z%)é&cubic splineix(Workman et al., 2002)

Xu et al., BMC Bioinformatics, 14 Suppl 9: S1, 2013
m RMA (Irizarry et al., Biostatistics, 4: 249-264, 2003)

Raghavachari et al., BMC Med. Genomics, 5: 28, 2012
m RMA (Irizarry et al., Biostatistics, 4: 249-264, 2003)

Mortazavi et al., Nat. Methods, 5: 621-628, 2008
m MASS (Hubbell et al., Bioinformatics, 18: 1585-1592, 2002)

HBHNSEDHEZEDFTHZIT NETEHSH

May 14, 2014
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"
Contents (££1[8])

m /o hO% 93y
TAoAT7 LA DIREBECEHE (R E/T)
T—RBPIENAF A TH T4 REFRF i
I\ T—HE~X—X(DB)
Affymetrix GeneChip® FEE: CELT7 74 )L, 7A—TJ Yk, summarization*--
n ZEDBMSDTO—TULANLT—2EF
GEO 7Y A MEHRH
REZEH (BEED §2.2.1)
n RIALIEEDER (TO0—JULRNIILT—F — R[THT—4)
MAS;% . RMAjL . RMXiZ (RobLoxBioC) | IRONE (B EIED §2.2.2~2.2.4)
T—ROIERIL (T O—/\)LIERIE. quantileIEFR1E)
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" A . b0 | B HERE | AEDEDS
FHIEDBMLNDET—REE

m Affymetrix GeneChip

Ge et al.,, Genomics, 86: 127-141, 2005
s GSE2361. Er36H> T )L, GPLI6% FI

Nakai et al., Biosci Biotechnol Biochem., 12: 139-148, 2008
s GSE7623. 5vh244>J)L GPL1355% %I F

Kamei et al., PLoS One, 8: e65732, 2013

o GSE7623M7O—JLAN))LT—2ERF
= GSE30533. Swk104> 7L, GPL1355% F| 3 G

(DFYCELI7ZAILERFF) Z1TLVET

m [llumina BeadChip

Sharma et al., Cancer Cell 23: 35—-47, 2013
= GSE28680. 244> 7 )L, GPL10558% Fl| FH

m NGST—%%--

Neyret—Kahn et al., Genome Res., 23: 1563—1579, 2013

s GSE42213. ER26Y>T )L, GPL10999&GPL11154% FI|FH
GSE42211. ER20H 7 )L, GPL10999&GPL11154% %I FH (ChIP-seq)
GSE42212. ER6H 2T )L . GPL10999% FI| FH (RNA-seq)

Huang et al., Development, 139: 2161-2169, 2012
s GSE36469. O XFXF8H T )L, GPL13222%F| A
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By | LA A ST | 2T O e ] WA BRI G ] e T E - A Tee i TR laal I
FEE | FSRAOUTE — LEETT | 4.2.1 2BFRELEET (last modified 2014/04/19) NEW

FEE | F AT L BRI | 422 D =8 - (paired. multi-factor, 33 (last myd
FE AT BETR | 423 SHE I EEFIF IR 52— (last modified 2014
A2+ 0 | %35 — 2 £:DBH S (last modified 2014/05/11) NEW

A0 | BT —# inSilicoDb(Taminau 2011) (last modified 2013/08/20)

AF0 | BT — E‘HE 5 | Array E'(UIE‘SS(};EmthlEﬂﬂ 2009) (last modified 2013/08/29)H 42

Fa Wa W b 1 b I b I W B T e W

(0| FBIBT —2ENF

(RO | IR e —
b0 |wT~I 14>h0 | %ET—‘?HRH | 2#DBMH NEW

{0 | FIT
{40 | 7 T BioTFHEE(F 2070 )7 =3 —2F A FuFLET .

40| F0—7

— KT — A=
RO FSVR
A0 FZ2R GEOQ: Barrett et al | Nucleic Acids Res. 2013
A"k 0O | Affyme - GSE7623(5+v} 2427 )1, 62MB): Nakai et al_ BBB. 2008
Eiﬁ j t[CD:\:_ﬂL or o S EINSII S L intt = o 11, SRR T aemar gt ol DT o8 Miee 3013
Ik | Stanford - Gene Expression Omnibus (xo

GEO is a public functional genomics data repository supporting
MIAME-compliant data submissions. Array- and sequence-based
data are accepted. Tools are provided to help users query and
download experiments and curated gene expression profiles.

| Getting Started Tools

of Overview Search for Studies at GEQ DataSets

FAQ Search for Gene Expression at GEO

About GEO DataSets Profiles

About GEO Profiles Search GEQ Documentation

Anal Study with GEO2R
About GEOZR Analysis alyze a study w

GEOQ BLAST
How to Construct a Query

Programmatic Access
How to Download Data 9

FTP Site

Gene Expression Omnibus

GSET623]

Browse Content

Repository Browser

DataSets: 3413
Series: & 47349
Platforms: 12511
Samples: 1132039

b

Search
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(C 39 A | B — SRS | DB S
Gene Expression Omnibus
SEARC GEO Publications FAQ MIAME Email GEOQ |
NCBI > GEO > Accession Display @ Contributor{s) Nakai ¥, Hashida H, Kadota K, Minami M, Shimizu K, Matsumoto I, Kato H, Abe
GEOQ help: Mouse over screen elements for information. K
Citation{s) Makai ¥, Hashida H, Kadota K, Minami M et al. Up-regulation of genes related

-

Scope: Self

Series GSE7623

Status

Title

Qrganism
Experiment type
Summary

-

Farmat: HTML Amount: Quick * GEO accession: [Gse7

Query DataSets

Public on Jan 09, 2008

24 h-fasting effects on the brown and white adipose tissue an
Rattus norvegicus

Expression profiling by array

The functional balance between brown adipose tissus (BAT|
adipose tissue (WAT) is important for metabolic home
compared the effects of fasting on the gene expression pr
WAT and liver, using DNA microarray analysis. Tissues were o
rats that had been fed or fasted for 24 h. Taking the false d
(FDR) into account, we extracted the top 1,000 genes that we
differentially between fed and fasted rats. In all three ti
Or‘ntc:lt:gm-r analysis revealed marked changes in the e
metabollsm category genes and a hypergeometric test d

EET24H 2T ILDT
MNSEEHENDTISB(24
MOT7LAZFE-TLND)

tein biosynthesis-related
9 cate simultaneous down-

to the ubiquitin-proteasome system in the brown adipose tissue of 24-h-fasted
rats. Biosci Biotechnol Biochem 2008 Jan;72(1):139-48, PMID: 18175912

Submission date Aprjq __ o ~ O \
Last update date Se!:n. p “Jl‘/7_/-l-\7b\b7 D_jgnln-l_bf:\ “JI‘
g?gn;?i?;a:?onr:enamei;]el [ mwa:‘yjéﬂql'\f%i T 9€ —CL\%)

Street address 1-1-1, Yayoi
City Bunkyo-ku
State/province Tokyo
ZIP/Postal code 113-85857
Country Japan

Platforms (1) |GF'L1355 [Rat230_2] Affymetrix Rat Genome 230 2.0 Array |

pathways in the BAT, WA
S, there was marked Lp-

0 sugges
ved in saving energy as

Owverall design

Contributor(s)

Citation(s)

Rats (7-week-old) were given a commercial diet between 10:0
for 7 days. At 10:00 on day 8, they were divided into two
comprised animals of similar body weights. One group continy
as described above (fed group, n=4 for array analysis), wherg
group were not fed (fasted group, n=4 for array analysis).
received water ad libitum. At 16:00 on day 8, the liver, inter
and perinephrial WAT were excised, and analyzed for fasting e

Nakai ¥, Hashida H, Kadota K, Minami M, Shimizu K, Matsumoto
Abe K

Nakai ¥, Hashida H, Kadota K, Minami M et al. Up-regulation of
related to the ubiquitin-proteasome system in the brown adipd
24-h-fasted rats. Biosci Biotechnol Biochem 2008 Jan;72(1):139
PMID: 18175912
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Samples {24) 55M184414 Brown adipose tissue, fed #1
# More.... 55M184415 Brown adipose tissue, fed £2
55M184415 Brown adipose tissue, fed #4
Relations N R
— N -~ >
BioProject PRINA1QDZ245 ﬂi _90)9 rj/l:l_l\ 'j:

_Z, hogeZA LA HIZHY

Analyze with GEO2R

Download family Format
SOFT formatted family file(s) SOFT
MINIML formatted family file(s) MIMNIML
Series Matrix File(s) THT

Size Dofnload File type/resource
61.7 Mb (http){custom) TAR (of CEL, CHP, EXP)

Supplementary file
GSE7623_RAW . tar
Raw data provided as supplementary file
Processed data provided as supplementary file
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nchi.nlm.nih.gov 1*S GSE7623_RAW. tar (61.7 MB) ZE<h. EEEFEEFELETH?

o A0 | BT -2 | A HDBL S

FROMyT ETtargzA )L
R ELTH, Snllgzip/t
HEESNT-CELI74ILDfiE
REITOBELNHD

May 14, 2014

oy

FTORAAOAAA D W

JF-ILER(O) #F S |~ Fr ARILC)
A LEEHFTRE e [
A -_ . —
@U'|-T1thj 3 v|“f-|| T A w T OREE Pl
R > HLWIAILS— - r @
4¥r BRICAD e LD, P
7 SkyDrive = >A7 L TAN—
By F0>0—F kadota
W TAOYT l% SAT L TAIS—
5 BRERTRUIEEF
. | JEa—%5—
o k g AT TA LA —
a5 SI35U
B RFaxeoh L ‘: Sy hI—5
k-’ AT DA NS — -
> EOFT ST A [ GSM184414.CEL.gz
g L= E-GEOD-7623.raw.1 | GSM184414.CHRgz
) T1—Tw | Sl Tt )L — I'! GSM184414.EXP.gz 7/04;
- ' [ GSM184415.CEL.gz £007/04/
I'! GSM184415.CHP.gz 2007/04
J7AIL4&(N): GSE7623_RAW.tar - E :
B T GsM184415.ExPg 2007/04
F7AIADER(T): | TAR Z7 -l (*.tar) [ GSM184416.CEL.gz 2007/04,
Il GSM184416.CHP.gz 2007/04
2 T —DIEES | T GsM184416.EXP.gz 2007/04
I'! G5M184417.CEL.gz 2007/04
Il GSM184417.CHP.gz 2007/04
Il GSM184417.EXP.gz 2007/04
I'! GSM184418.CEL.gz 2007/04,
Il GSM184418.CHP.gz 2007/04

2:38  GZ JF-I 2,494 |=
28 2:4 GZ 74 169

282:30  GZ JFAIL 1}
28 2:39  GZ JF I 2,503
28 2:4 GZ 74l 160
282:30 GZ IJFAI 1
/28 2:39 GZ 771 2,404
/28 2:4 GZ J7-TI 170
/28 2:39 GZ IFAIL 1
/28 2:39 GZ 771 2,491
/28 2:40 GZ J71IL 168
/28 2:39 GZ 7l 1
/28 2:39 GZ J7AI 2,443
/28 2:40 GZ J7AIL 170
i 1s B Wl T 7 1 al 1
[ r
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X

— CELZ7A4I)L —
Fou T EITEBIN TN BEFDT

= jﬁ” Fo = O—J D5 FIVBEEREZSD I7MIL

2 EFHE = A X
[[] GSM184414.CEL  2010/07/22 23:24 CEL J7-JL 6,795 KB)|
] GSM18#15.CEL  2010/07/22 23:22 CEL 774/ 6,795 KB
[] GSM184416.CEL  2010/07/22 23:24 CEL J74JL 6,795 KB T 4=

S ’ BinFHEITEIT
[ ] GSM184417.CEL  2010/07/22 23:25 CEL J74JL 6,794 KB
[] GSM184418.CEL  2010/07/2223:25 CEL J7-JL 6,795 KB 91 97 93
[] GSM184419.CEL  2010/07/22 23:22 CEL J74JL 6,795 KB ,, . -

~,

[] GSM184420.CEL  2010/07/22 23:26 CEL J7-JL 6,795 KB Al mfili X X X X
[ GSM184421.CEL  2010/07/22 23:22 CEL 7 JL 6,795 KB gene I X1 X 1,3 M4

| | GEM184422.CEL

|| G5M184423.CEL &%b(CEL&L\')HEE}E?’EW genej’ X2,1 X2,2 X2,3 X2,4
o | BLTLAEIH O T, *.CEL
Lesmsssce | PISNDIT7AILDHHOTHELY genei Xi; X, X3 X

| | GEM184427.CEL

[] GSM184428.CEL  2010/07/22 23:23 CEL 77-JL 6,795 KB Hhoge_g3.txt = = 213_
A E (] (]
[| GSM184429.CEL  2010/07/22 23:23 CEL J7-JL 6,794 KB 1 sample] sample2samplel
[ GSM184430.CEL  2010/07/22 23:26 CEL 77-JL 6,795 KB genenr X, X, 2 lgerel 1087 1213 887
(] GSM184431.CEL  2010/07/22 23:23 CEL J7-JL 6,795 KB ’ ’ 3 gere2 703 717 1213 |_
e 9 e e 4 gere3 850 850 1087
[ GSM184432.CEL  2010/07/22 23:23 CEL I 7L 6,795 KB B oot [ 1213 | 1087 | 717
[] GSM184433.CEL  2010/07/22 23:26 CEL J7-JL 6,794 KB o zeros 577 630 877
['| GSM184434.CEL  2010/07/22 23:23 CEL J7-JL 6,795 KB 7 gene6 887 887 850
[ GSM184435.CEL  2010/07/22 23:23 CEL J7-JL 6,795 KB 8 lgene/ | 677 703 630
_ _ _ o |gened 650 677 677
[ GSM184436.CEL  2010/07/22 23:25 CEL J7-JL 6,794 KB o gored 717 577 703
[ GSM184437.CEL  2010/07/22 23:25 CEL 77-JL 6,794 KB 11 gerelD 480 480 480
WAr M| loEg T 4w ] P
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RIZFHRTET—

#FlEp36-

—AMEF(EHFEED §2.2.1)

g T =4 modified 2013/11/25)

EEE 1Dl modified 2014/04/17) NEW

5 SR O — L BRI | 1.1 130 85I T (last modified 2014/05/09) NEW

BE S A 00T — LRI | 1.2.1 BIB(Affymetrix 3'F 7L 1) (last modified 2014/05/12) NEW ﬁ%ﬁts Rﬁ‘:%EE—C
BEE | LA 0T — LR | 122 BiAD 308, (last modified 2014/05/09) NEW \
FBEE | SR OUTFE—LERIT | 221 7 — 2(F 0L LT — TS €ast-medifed26+40445-EW f‘rrayFXpreSSb .
BE M52 0)F L — LRI | 222 F — 50 P38 {H(ELEE) (last modified 2014/04/17) NEW bd)’;’l r?‘/I:I—F
BEE A OUTFE—LBFR | 223 7T — 2D FIR{LE ) (last modified 2014/04/18) NEW = L3
FEE | FSAOUTE — LEET | 224 T — 5D FIRA{E(FD ) (last modified 2014/04/18) NEW D &jh\%ﬂ
FEE | FSROUTE LB 225 77— 97 B4R (last modified 2014/04/18) NEW
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MBEI (Li and Wong, PNAS, 98: 31-36, 2001)

VSN (Huber et al., Bioinformatics, 18 Suppl 1: S96-104, 2002)
MASS (Hubbell et al., Bioinformatics, 18: 1585-92, 2002)
RMA (Irizarry et al., Biostatistics, 4: 249-64, 2003)

GCRMA (Wu et al., Tech. Rep., John Hopkins Univ., 2003)
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Bk R IZRTALIE %

m MASS (Hubbell et al., Bioinformatics, 18: 1585-92, 2002)

¥ 7L A Z &I L TR EEZ 3R 1T (per-array basis)
IF#R{E: 50—/ LIERIE
m RMA (Irizarry et al., Biostatistics, 4: 249-64, 2003)

B B AR ATZER T VT ILERTLA) DIFHZE R THILE

% £ 1T (multi-array basis)

IEFR1E - quantileIERE (TO—TLARIILT—R(ZRLTET)
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Kadota et al., AMB, 4:7, 2009

HE_T:_Q QJ‘!'{f:jr""ﬁV‘{f:)
in .CEL files

A

INVDT ST URE
I (within-array)

A 4

1F #34E (cross-

array)

¥

PMI{E D# IE

A 4

Summarization

Table |: Frequency of preprocessing algorithms used during

A 4
RIRES,

2003 - 2008

FLFEHNTULVADIEMASS5ERMATT

2003 2004 2005 2006 2007 2008

MAS (2002) 8 34 53 42 47 6
RMA (2003) 8 I5 29 20 9
MBEI (2001) 0 3 7 16 8 3
GCRMA (2004) 0 5 8 4
VSN (2002) 0 0 0 4 0 2

Our investigation was performed for 394 different papers with
analyses performed using the Affymetrix HG-U133A array (Gene
Expression Omnibus (GEQO) ID: GPL96) [32]. These results were
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e ].4 8.1 EHE 100 10.0

Fw T T EIZIRII L TIERE (per-array basis)
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BIMC Bioinformatics. 2013 Apr 11;14:124. doi: 10.1186/1471-2105-14-124.

The impact of quantile and rank normalization procedures ¢
power of gene differential expression analysis.
QiuX, WuH HuR.

Depariment of Biostatistics and Computational Biclogy, University of Rochester, 601 Elmwood
Rochester, Mew Yark 14542, USA. hurvizgg@hotmail.com.

Abstract

BACKGROUND: Quantile and rank normalizations are two widely used pre-pr
designed to remove technological noise presented in genomic data. Subseque
such as gene differential expression analysis is usually based on normalized e
study, we find that these normalization procedures can have a profound impac
expression analysis, especially in terms of testing power.

RESULTS: We conduct theoretical derivations to show that the testing power ¢
expression analysis based on guantile or rank normalized gene expressions cf
with fixed sample size no matter how strong the gene differentiation effects ard
extensive simulation analyses and find the results corrohorate theoretical predi

CONCLUSIONS: Our finding may explain why genes with well documented st
not always detected in microarray analysis. It provides new insights in microam
design and will help practitioners in selecting proper normalization procedures.

BHA. 2012 Jun:18{6):1272-88. doi: 10.1261/ma.030916.111. Epub 2012 Apr 24.

Evaluation of normalization methods in mammalian microRNA-Seq data.
Garmire LX, Subramaniam 5.

Depariment of Bioengineering, Jacobs School of Engineering, University of California at San Diego, La Jolla, California
920930412, USA. lgammire@@gmail_.com

Abstract

Simple total tag count normalization is inadequate for microRNA sequencing data generated from
the next generation sequencing technology. However, so far systematic evaluation of normalization
methods on microRMA sequencing data is lacking. We comprehensively evaluate seven commonly
used normalization methods including global normalization, Lowess normalization, Trimmed Mean
Method (TMM), quantile normalization, scaling normalization, variance stabilization, and invariant
method. We assess these methods on two individual experimental data sets with the empirical
statistical metrics of mean squars error (MSE) and Kolmogorov-Smirnov (K-5) statistic. Additionally,
we evaluate the methods with results from quantitative PCR validation. Our results consistently show
that Lowess normalization and guantile normalization perform the best, whereas TMM, a method
applied to the RNA-Sequencing normalization, performs the worst. The poor parformance of TMM
normalization is further evidenced by abnormal results from the test of differential expression (DE) of
microRMNA-Seq data. Comparing with the models used for DE, the choice of normalization method is
the primary factor that affects the results of DE. In summary, Lowess normalization and quantile
normalization are recommended for normalizing microRMA-Seq data, wherzas the TMM method
should be used with caution.

*15a7LA RNA-seq

IE3R1EIXRNA-seq
THLERINTLNS
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Brief Biginform. 2012 Sep 17. [Epub ahead of print]

A comprehensive evaluation of normalization methods for lllumina high-
throughput RNA sequencing data analysis.

Dillies MA, Rau A Aubert J, Henneguet-Antier C, Jeanmougin M, Servant M, Keime C. Marot G, Castel D,
Estelle J, Guemnec G, Jagla B, Jouneau L, Lalog D, Le Gall C, Schaéffer B, Le Crom S, Guedi M, Jaffrézic F;
on behalf of The French StatOmigue Consordium.

Abstract

During the last 3 years, a number of approaches for the normalization of RNA sequencing data have
emerged in the literature, differing both in the type of bias adjustment and in the statistical strateqgy
adopted. However, as data continue to accumulate, there has been no clear consensus on the
appropriate normalization method to be used or the impact of a chosen method on the downstream
analysis. In this work, we focus on a comprehensive comparison of seven recently proposed
normalization methods for the differential analysis of RMA-seq data, with an emphasis on the use of
varied real and simulated datasets involving different species and experimental designs to represent
data characteristics commonly observed in practice. Based on this comparison study, we propose
practical recommendations on the appropriate normalization method to be used and its impact on the|
differential analysis of RNA-seq data.
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m MASS5 (Hubbell et al., Bioinformatics, 18: 1585-92, 2002)
BT LA Z I L TR A 3E 1T (per—array basis)
E#E -4 a—/NILIERHIE

m RMA (Irizarry et al., Biostatistics, 4: 249-64, 2003)
B SRAAATZEBRT T IL(ERTLA) DOIEHRE AL THILE
# 3£ 17 (multi—array basis)
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m RMX (Kohl et al., BMC Bioinformatics, 11: 583, 2010)
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1IFH8 1k | Affvmetrix GeneChip | | 221 1 T (last modified 2013/09/02)
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been lacking. Here, we prasent such a tool that is suitable for both interactive and automated use.

AVAILABILITY: The ArrayExpress package is available from the Bioconductor project at
hitp:/fwvew _bioconductor.org. A users guide and examples are provided with the package.

PMID: 19505942 [PubMed - indexed for MEDLINE] PMCID: PMC2723004  Free PMC Article

May 14, 2014 80



