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Affymetrix Gene Chip ®
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Data & Software g:g‘;’;ﬁr PubMed Health
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* Fibroblast growth factor receptor 3 interacts with and
activates TGF(-activated kinase 1 tyrosine
phosphorylation and NFkB signaling in multiple myeloma
and bladder cancer.

Salazar L, et al. 2014 PLoS One 9(1):e86470

« MGH-U3 (Bt AN AFRRRFR)

e Control vs TAK1 siRNA
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GSM1267150 _0611F-01_Control_1_HuGene-1_0-st-v1_.CEL.gz
GSM1267151_0611F-01_Control 2 HuGene-1_0-st-v1_.CEL.gz
GSM1267152_0611F-01_Control_3 HuGene-1_0-st-v1_.CEL.gz
GSM1267159 0611F-01_TAK 1 _HuGene-1_0-st-v1 .CEL.gz
GSM1267160_0611F-01_TAK 2 HuGene-1_0-st-v1 .CEL.gz
GSM1267161_0611F-01_TAK 3 HuGene-1_0-st-v1 .CEL.gz
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The Comprehensive R Archive Network M

Download and Install R

Precompiled binary distributions of the base system and contributed packages. Windows and Mac users most likely want one of
these versions of R:

S/[RAV s Download R for Linux
LA + Download R for (Mac) OS X

What's new? » Download R for Windows

Task Views
Search E_ 15 part of many Linux distributions. you should check with vour Linux package management system in addition to the link
bove.
About R anove
R Homepage Source Code for all Platforms
The R Journal ) . i o )
Windows and Mac users most likely want to download the precompiled binaries listed in the upper box. not the source code. The
Software sources have to be compiled before vou can use them. If you do not know what this means. you probably do not want to do it!
E Sources _ _ )
R Binaries * The latest release (2014-10-31. Pumpkin Helmet) B-3.1.2 tar gz read what's new mn the latest version.
Packages . L .
Other + Sources of R alpha and beta releases (daily snapshots. created only in time periods before a planned release).

* Daily snapshots of current patched and development versions are available here. Please read about new features and bug
fixes before filing corresponding feature requests or bug reports. -

Documentation

Manuals
FAQs . L
Contributed + Source code of older versions of R 1s available here.
» Contributed extension packages
Questions About R
* [f yvou have questions about R like how to download and install the software. or what the license terms are. please read our
answers to frequently asked questions before you send an email.
What are R and CRAN? -
. BET—4zp - : = : - e = -
B #5407 pphx e T ni.2987.pdf T nihms374495.paf B 12A¥FEREEH. xx ¥ Show all downloads... %
| I, I, I, I, )




{ (@ Download R-3.1.2for V' x ‘ J ] msn x & Ask.com

&« - C f [ cran.md.tsukuba.ac.jp/bin/windows/base/ c'?.. I =
R-3.1.2 for Windows (32/64 bit)

Download R 31.2 for Windows (54 megakvtes, 32/64 hit)

Installation and other instructions
Mew features in this version

If you want to double—check that the package vou have downloaded exactly matches the package distributed by R, vou can compare the mdSsum of the exe to the true fingerprint. You will need a version of mdSsum for windows: both
graphical and command line versions are availahle

Freauent ly asked aquest ions
o Howdo I install B when using Windows Wista?

* Howdo I update packages in my previous v.’—' L ﬂcﬂ
)

ok Ly
o Should T run 32-hit or Gd4-hit & | sk

ir.r Windows Live 7  FrSU— 3 =4  iindows FAQ for Windows—specific information

Other builds

| 3| Microsoft Office PowerPoint 2007 »

R R x64 3.1.0

— EaFv
E._E Microsoft Office Excel 2007 3

ome the next major release of R) is available in the r—devel snapshot build

i t Windows binary release is
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R R console
-

2 11.4862% 11.185087 11.25554
3 10.58160 10.203270 10.57304
4 13.785838 13.684571 13.78472
5 10.1823%8 5.564046 10.0088%8
& 14.10128 13.888746 14.07881

GSM885222 ADOIMO0Z G5M8S85221 ADOIMOO1
1 12.3571&5 12.232685
2 10.6583468 10.657868
3 5.881863 5.80814%
4 13.405308 13.121887
5 5.472847 5.481248
& 13.8630389 13.811833
> plot (x$GSM995228 ADOIMO08, x$GSM995227 ADOIMOOT, pch=20)
> plot (x$GSM995228 ADOIMODE, x$GSM995226 ADOIMO0OE, pch=20)
» ® hclust <- heclust (distance (t(x[,2:9])))

LITF(ZI5— nolust(distance(t(x[, 2:9]}))

Bl mdistance" & BOMBILNTEIRATLE

x_hclust <- helust (dist(t(x[,2:9])))

plot (x_hclust)

plot (x§G5M895226 ADOIMOOE, xS$GSM895227 ADOIMOOT, pch=20)
plot (x_hclust)

plot(x$GSM995222_AD01M002, X$GSM995225_AD01M005, pch=20)

10
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x$GSMI95225 ADOIMOOS

x$GSM995222_AD0O1M0O02
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KR console [—][=] X A

>Sys.setenv(http_proxy="“http://proxy.med.yokohama-cu.ac.jp:8080")J
>Sys.getenv(“http_proxy”) J
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Bioconductor.org

c INAFAVITARTAVABED I\ T—%
BEHLTULNSY 1Ak

http://bioconductor.org

arch Interr xyu Bioconductor - Home  x

org

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

About
Bioconductor

Bioconductor provides toals for the
analysis and comprehension of high-
throughput genomic data.
Bioconductor uses the R statistical
programming language, and is open
source and open development. It
has two releases each year, 934
software packages, and an active
user community. Bioconductor is
also available as an Amazon
Machine Image {AMI].

News

Recent literature citations are now collated
on the updated publications page.
Bioconductor 3.0 is released!

Use the support site to get help installing,
learning and using Bioconductor.

Learning R / Bioconductor for Sequence
Analysis course material and videos now

Home Install

Install »

Get started with Bioconductor

Install Bioconductor
Explore packages
Support

Latest newsletter
Follow us on Twitter
Using R

Use =

Create bioinformatic solutions with
Bioconductor

= Software, Annotation, and Experiment
packages

Amazon Machine Image

Latest release annoucement

Help

Developers About

Learn »

Master Bioconductor tools

Courses

= Literature cit

* Common wo
* FAQ

* Community resources
= Videos

Develop =
Contribute to Bioconductor

= Use Bioc 'devel’

= 'Devel’ Software, Annotation and
Experiment packages

= Package guidelines

= New packaae submission
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< [ElfE A9 dpackage
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*“genefilter”
t-test=R1T
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Bioconductor, biocLite® zx

"R console [—)[3] X

> source(“http://bioconductor.org/biocLite.R") J

\ /

Bioconductor
INAFTADTAITAORABEED /N —I%BHL TS YAk

biocLite.R
INAFADTHRTAVRAEED NG T =V AV A= T DAV A=
NV —DRIDIRTFRFRON—Da  DEBEEHZREZELTNS,

16
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/R console

[—

(=

(X))

> biocLite(“affy”)

> library(affy)

> biocLite(“genefilter’) J
> library(genefilter) J

> biocLite(“mygene”) J

\> library(mygene) J

17



EETALURNIICHZE

R RGui (64-bit) . - v - ™

Iyl RE BE 2O  Jwh—3 TAYET ALT  Vignettes
EEECIEE S
R & Console

> test_data rma <- rma(test_data)

Background correcting

Normalizing
Calculating Expression
T dab

1: replacing previous import by ‘utils::head’ when loading ‘mogenelOscvlcd
2: replacing previous import by ‘utils::tail’ when loading ‘mogenelOscvlcs
>

PEET(LOMIMEE
C¥lUzer¥ Jun¥Decktop

b Ji Roaming -
|, Syncup
B PELAE E
b [ B&ICAD
b lg Fo2O-F
i 7RI

Ll anda na ae

o

-

A5 (F) FADbR

[ #Llozn -t | ok ][ Fwebl |

T7AIN A a—B“TALIMN)DER"ZEIR

EETALIVMZERGAHAESTRLGETEDT NI EIHILEEER)

REIOTAVEIZ, SEEERAAMET—3NRESNET,
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R console — 13| X

(" )

> dir() o

\_ J

O —ILICCELZ7AILEADRRREINT =6, T—ADOEREETALIN)DER

MFETLTULET,
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[

R console — J|E=

\_

> X <- ReadAffy()

ReadAffy() : FE T+ ILARDCELT7AILDRNBFHH AL
CEL77AI)LIZgz[EMEL-IRRE THLERA A AT HE,

20



rmaj%x Ci1EFR1E

r A

R console (—][=]| X]

>y <-rma(x) «
> 7z <- exprs(z)
> write.exprs(y, “GSE52452 Exp.txt”)

rma() : rmajZTIEFR{E
exprs() : FEIZE Dlog,EZFHH
write.exprs() : FIRW=EDIlog,MEZX T 71 JLIZH T

\_

RMA (Robust Multi-Array Average) i%

Exploration, normalization, and summaries of high density oligonucleotide array
probe level data.

Irizarry RA, Hobbs B, Collin F, Beazer-Barclay YD, Antonellis KJ, Scherf U,
Speed TP

Biostatistics 2003 4(2):249-64

21
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R /45 Rt

False Positive

P14 True Negative
(TN) (FP)

f5 £ False Negative  True Positive
(FN) (TP)

FEKE P<0.01 : FHT—2HNEFONBEEIT1%KRHE
BIEFHIRT—4 200008 —2001& LL _E DFalse Positive

Bonferronifd IE T JEIRENGEE
ABKEERERHTAS ¢ IH\. IKEMNER SN
5=p/N . | 'nl! z)
5 = 0.01/20000 R EVAN
1|\ / \

5)(10_7 ] J



False Discovery Rate (FDR)

BH;% : 19954 [ZBenjamini & HochberglZ & » TIRIBS 1=,
FDR=FP/(FP+TP)Z151RICT 2 Fik. HAEEDFPZHBEI 2Z A,

H: ImERER Hy Hy H; ... Hy
N : B FDHEK
p . p_Va|ue pl p2 p3 pN

L J

—EDENETFPZELLERET S

P X N

B . P X N: BEEK#ZEp,, TETHDIRERZE
Giy = : (' —lZ“;N) . ﬁiﬂbf:&ngPOﬁ’EEﬁ%ﬂ
EERDEEAE
PEXZEVNEDONALAURS
qiEZETE

1j=1,2,... ,NDDi<jISDW T, 0> 50q=0;&T %
0>q & B A IREBRFHZETEHT S
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genefilter/ Ny 4or—<

R console -

=

X

\

> head(w) J

> q <- p.adjust(w$p.value, method = “BH") J
> w <-cbind(z, w, q) J

> head(w) J

\-

> w <- rowttests(as.matrix(z), factor(c(“C”, “C”, “C”, “S”, “S”, “S”)))eJ

rowttests : 5| Z &IZt-testZE1T
p.adjust : BH;A TFDR%ZET &
cbind : FIZ§EE



#atf# Y 7 bR
mygene/\Nw r—<
4 = X\

R console —

> result1 <- queryMany(rownames(subset(w, w$qg.value < 0.05 & wSdm > 1)), J
+ scopes = “reporter”, species = “human’, fields = “symbol”) J

> result2 <- queryMany(rownames(subset(w, w$q.value < 0.05 & w$dm < -1)),
+ scopes = “reporter”, species = *human’, fields = “symbol”)) J

> result1$symbol o

> result2$symbol «

> write.table(result1, “overExpressed.txt”, quote=F, row.names=F, sep="¥t") J
\> write.table(result2, “underExpressed.txt”, quote=F, row.names=F, sep="¥t") J )

queryMany() : IDZ %542

ZHBIDIDZscopes|ZiEih I 5, Affymetrix probe ID & reporter
Z 12 DIDZfieldsIZEER 9%, gene symbollEsymbol

4 Mg % species| 2Rk I 5, ERIFhuman, ¥ X [Emouse
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CEL 727 M4 —VrDELFHRERBRIOT7MIL%E
GEOT —3N—AMLE#F,

MEHEATY ThRDaffy/ Ny — S > TT — 3D
HIAFH . rmafilEZX 1T,

enefilters Ssy4— /§1§oT_E¥FaE]0)J:|:$xE1TL\
%ﬁjﬁ@]g1ﬁ J E -Io

mygene/ /7 — D% 5> TR RF DAffymetrix
probe IDZEIEFAIZEHE,



