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Bioconductor

OPEN SOURCE S5OFTWARE FOR BIOINFORMATICS

About
Bioconductor

Bioconductor provides tools for

Install

Install »

Get started with Bioconductor

Developers About

Learn >

Master Bioconductor tools

: : = Install Bioconductar * Courses
th I d h e
= Anasis and comprenension = Explore packages = Support site

of high-throughput genomic
data. Bioconductor uses the R
statistical programming

= Get support
= Latest newsletter
= Follow us on twitter

Package vignettes
Literature citations
Common work flows

language, and is open source = InstallR = FAQ ]

and open development. It has Si%rggnsumtv resources
two releases each year, 1024 -

software packages, and an

active user community.

Bioconductor is also available as

an AMI (Amazon Machine Image) Use » Develop »

and a series of Docker iImages.

News

= Bioconductor 3.1 is available.

= QOrchestrating high-throughput genomic
analysis with Bicconductor (abstract)
and other recent literature.

= Read our latest newsletter and course
material.

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

Create biocinformatic solutions with
Bioconductor

= Software, Annotation, and
Experiment packages

= Amazon Machine Image

= Latest release annoucement

= Support site

Contribute to Bioconductor

Use Bioc 'devel’

‘Devel” Software, Annotation and
Experiment packages

Package guidelines

MNew package submission
Developer resources

Build reports
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BAT R 2

Install the latest release of R, then get the latest version of Bioconductor by starting R and
entering the commands

source( http://bioconductor.org/bioclite.R")
biocLite()

Install specific packages, e.g., "GenomicFeatures” and "AnnotationDbi”, with

biocLite(c("GenomicFeatures”, "AnnotationDbi"))
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(1) Experiment Data ; (2) Software ; (3) Annotation Data

Snapshot Date: 2015-08-11 17:20:10 -0700 (Tue, 11 Aug 2015)

URL: https://hedgehog.fherc.org/bioconductor/branches/RELEASE 3 1/madman/Rpacks
Last Changed Rev: 107334 / Revision: 107334

Last Changed Date: 2015-08-11 16:59:13 -0700 (Tue, 11 Aug 2015)
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Ratio scale

Genes | Normal | Cancer Fold Ratio -
change - S~
a-fold ‘\.\ "".__H_
Gene 1 128 16 down 1/8 ~
S Under-
4-fold N
Gene 2 128 32 down 1/4 “~expression
Gene 3| 128 64 2-fold 1/2 ~.
down ~o
Gene4 | 128 128 |No 1 hS
change
Gene 5| 128 256 | 2-fold >
up
Gene 6| 128 512 | 4-fold 4 6 Over-
Up expreSSIO
Gene7| 128 | 1024 Ego'd 8 i

log ratio scale
(symmetric)
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Moderate signal Strong evidence

Small fluctuation of over-expression
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the Gene Ontology

Search |
gene or protein name ~

Open menus
[ rome |
FAQ
Downloads
Tools
Documentation
About GO
Projects
Contact GO

News RSS TwitterFacebo

Welcome to the Gene Ontology website!

The Gene Ontology project is a major bioinformatics initiative with the aim of standardizing the representation of gene and gene

The Gene Ontology project very much encourages input from the community into both the content of the GO and annotation
using GO. We are very happy to work with others to ensure that the GO is both complete and accurate, and we also very much

Search the Gene Ontology Database

Search for genes, proteins or GO terms using AmiGO:

@ gene or protein name GO term or ID
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KEGG 5 5B H#EZE (http://www. kege. jp/kegg/pathway. html ) & BLHSIERH B G E TR —
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KEGG PATHWAY Database

Wiring diagrams of molecular interactions, reactions, and relations

KEGG2 PATHWAY BRITE MODULE KO GENOME GENES LIGAND DISEASE DRUG DBGET

Select prefix Enter keywords

map Help

[ New pathway maps | Update history ]
Pathway Maps

KEGG PATHWAY is a collection of manually drawn pathway maps representing our knowledge on the
molecular interaction and reaction networks for:

1. Metabolism
Global/overview Carbohydrate Energy Lipid Nucleotide Amino acid Other amino Glycan
Cofactor/vitamin Terpenoid/PK Other secondary metabolite Xenobiotics Chemical structure

2. Genetic Information Processing

3. Environmental Information Processing

4. Cellular Processes

5. Organismal Systems

6. Human Diseases

and also on the structure relationships (KEGG drug structure maps) in:

7. Drug Development
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http://www.r-project.org/

Bioconductor T E.
source(“http://bioconductor.org/biocLite.R”)
options(BioC_mirror="http://mirrors.ustc.edu.cn/bioc/")
biocLite(“GEOquery”)
biocLite(c("affy","simpleaffy","affyPLM","gcRMA","limma","annotate"))
biocLite("hgul33a.db")

TEIRESEE
library(GEOquery)

setwd(“E:/mywork/R/test”)
getGEOSuppFiles(GEO=“GSE21363”,baseDir=getwd())
untar("GSE21363/GSE21363 RAW.tar",exdir="data")
cels <- list.files("data/",pattern="[gz]")
sapply(paste("data",cels,sep="/"),gunzip)

celpath <- paste(getwd(),"data",sep="/")
setwd(celpath)
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AL data treatment
library(affy)
GSM533844. CEL Day0
celfiles <-
c("GSM533844.CEL" "GSM533845.CEL" "GSM533846.CEL" " UoM033840. CEL Day(
GSM533847.CEL","GSM533848.CEL" "GSM533849.CEL") CSME33846. CEL Day0
raw.data <- ReadAffy(filenames=celfiles) GSM533847. CEL Day8

GSM533848. CEL Day8
GSMb533849. CEL Day8

pData(raw.data)STreatment <- rep(c("Day0","Day8"),each=3)




n.cel <-length(celfiles)
cols <- rainbow(n.cel *1.2)
boxplot(raw.data, col=cols, xlab="Array Index”, ylab="“log2(density)”)

log2(density)
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. — GSM533844.CEL
hist(raw.data, lty=1:3, col=cols) o GSM533845 CEL
g — GSM533846.CEL
- GSM533847.CEL
. GSM533848.CEL
legend("topright",legend=sampleNames(raw 2 GSM533849.CEL
.data),lty=1:3,col=cols,box.col="transparent"
iXpd:T) % ‘3‘
e _I I I I I I_ -
4 6 8 10 12 14

log intensity



. . A actin3/actins QC Stats
library(simpleaffy) © gapdnd/gapans .
52.89% ol
GSM533849 CEL 5 ol
53.62 i
data.qc <- gc(raw.data) |
51.4% i —
GSM533848 CEL oh
38.56 '
plot(data.qc) |
50.77% ; —
GSM533847.CEL | o
49.22 '
51.49% i |
GSM533846.CEL i o
47.68 '
48.04% -
GSM533845.CEL | 4
39.14 :
52.01% |
GSM533844.CEL i 4l
51.49 i

3 -2 10 1 2 3
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RNA degradation plot

data.deg <- AffyRNAdeg(raw.data)

—— GSM533844.CEL

o _ GSM533845.CEL W

S GSM533846.CEL o
GSM533847.CEL A

—— GSM533848.CEL 4

—— GSM533849.CEL g

plotAffyRNAdeg(data.deg,col=cols)

15

legend("topleft",rownames(pData(raw.
data)),col=cols,lwd=1,inset=0.05)

Mean Intensity : shifted and scaled
10

I | T 1 1 |
0 2 4 6 8 10
5 <> 3
Probe Number
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gcRMA
library(gcrma) . _— — . - - -
data.gcrma <- gcrma(raw.data) ] |
eset <- exprs(data.gcrma) :
boxplot(eset,col=cols,main="gcRMA") ® -
. . . l

T T
GSM533844.CEL GSM533845.CEL GSM533846.CEL GSM533847.CEL GSM533848.CEL GSM533849.CEL
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library(limma)

sample_id day O day_ 8

day_ <- factor(raw.dataSTreatment) 1 1 0

design <- model.matrix(~-1+day_) 2 1 0

3 1 0

: 4 0 1
contrast.matrix <-

makeContrasts(contrasts="day_Day8 - > 0 1

day_Day0", levels=design) 6 0 1
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fit <- ImFit(eset,design)

fitl <- contrasts.fit(fit,contrast.matrix)

fit2 <- eBayes(fitl)

dif <- topTable(fit2, coef="day Day8 - day Day0", n=nrow(fit2), Ifc=log2(1.5))

difl <- dif[dif[,"adj.P.val"]<0.01,]

logFC ARveEXpr T P.Value adj.pP.val B

2094%¢6 at 7.2094548 5.5439%%¢ 106.6183% 1.443313=-08 0.0002%44602 11.112713
211737 x at -3.1632514 5.88752% -92.70522 2.642914e-08 0.000259448602 10.546330
218471 s at 0.8324238 7.36%¢6¢4 64.867449 1.254324e-07 0.000931€700 8.940172
222156 x at 2.7442888 8.644%03 52.1178% 3.189226e-07 0.0017766380 7.9503450
212558 at 4 0550318 ©.373138 48.41763 4.384334=-07 0.001920182¢1 7.540945
2.1564365 B8.60%168 46.70834 5.120%25=-07 0.00120182¢61 7.3c266l

221511 x_at



library(annotate)
affydb <- annPkgName(raw.data@annotation,type="db")
library(affydb,character.only=T)
dif1Ssymbols <- getSYMBOL(rownames(dif1),affydb)
dif1SEntrezID <- getEG(rownames(difl),affydb)
dif2 <- dif1[(lis.na(dif1Ssymbols)),]

head(dif2)

209496 at
211737 _x at
218471 s _at
212558 at

211072 x at
214703_s_at

7

-3.
0.
=

-1.
0.

logFC

.2054548

16325914
6324238
0550318
0317262
0270454

72 57

LW L oy = Lnoao

H

AvelRxpr

.5435%%¢ 106.
.887525 -92
.3659004 4.
.373138 48.
020444 -37
083220 3e.

-

yaNE

SIA

I

T
01835

. 10322

07445
41763

13377

31252

e -

F.Value

.443313e-08
.042514e-08
L234324e-07
.3684334e-07
.2866l18e-06
.21875%3e-0¢

7176 (3)

[ T e Y v Y s O s T

adj.P.vVal

00025944602
00025944602
.000531e700
0015018261
.0031265354
.0031265354

11.
10.
8.
.040545
. 269628
L054044

o Oy =1

B symbols EntrezID

112713 RARRESZ
48330 PTN
540172 BBS1

SPRY1
TUBALB
MRANZBZ

5919
S>Ted
282
10252
10376
23324
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Color Key

esetl <- eset[(rownames(dif2)),]

= T
Row Z-Score

row.names(esetl) <- dif2Ssymbols

:
ﬁ

Library(gplots)

heatmap.2(as.matrix(esetl),col=redgreen(75),
cexRow=0.2,cexCol=0.5,scale="row" trace="no
ne", key=T keysize=1.2,density.info="none")
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https://david.ncifcrf.gov/
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DAVID Bioinformatics Resources 6.7

National Institute of Allergy and Infectious Diseases (NIAID), NIH

Home | Start Analysis = Shortcut to DAVID Tools Technical Center | Downloads & APIs | Term of Service Why DAVID? | About Us

Shortcut to DAVID Tools Recommending: A paper published in Nature Protocols describes step-by-step procedure
to use DAVID!

- Functional Annotation

Gene-annotation enrichment analysis, we":ome to DAVID 6‘7

functional annotation clustering arta & Search
KEGG pathway mapping, gene-dise

association, homologue match, ID translation,
literature match and more 2003 - 2015

- Gene Functional Classification

What's Important in DAVID?

Provide a rapid means to reduce large lists of The Database for Annotation, Visualization and e Current [v. 6.7) release_note
genes into functionally related groups of genes Integrated Discovery (DAVID ) v6.7 is an update * New requirement to cite DAVID
to help unravel the biclogical content captured . . L.
by high throughput technologies. More to the sixth version of our orlglnal e IDs of Affy Exon and Gene arrays
j Gene ID Conversion web-accessible programs. DAVID now provides a supported
Convert list of gene ID/accessions to others of comprehensive set of functional annotation e Novel (_Ilassﬁlcatlo_n Alqorlthms
your choice with the most comprehensive gene tools for investigators to understand biological ¢ Pre-built Affymetrix and Illumina
ID mapping repository. The ambiguous . . .
accessions in the list can also be determined meanlng behlnd |a|’ge ||S‘t Of genes, For any backgrounds
semi-automatically. More . . . .

given gene list, DAVID tools are able to: ® User's customized gene background

e Enhanced calculating speed

- Gene Name Batch Viewer
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GO EETIE R (top 10)
-m

4

I GOTERM_BP_FAT mitotic cell cycle RT 123  6.9E-7 7.5E-4
D GOTERM_BP_FAT requlation of cyclin-dependent protein kinase activity RT mm 7 5.7 3.1E-6 1.7E-3
D GOTERM_BP_FAT cell cycle process RT 17 13.9  4.7E-6 1.7E-3
I GOTERM_BP_FAT regulation of cell cycle RT mmm 13 10.7 7.1E-6 1.9E-3
I GOTERM_BP_FAT cell cycle phase RT s 14 11.5  1.4E-5 2.9E-3
] GOTERM_BP_FAT cell cycle RT s 19 156  1.BE-5 3.2E-3
O GOTERM_CC_FAT spindle RT = 9 7.4 1.8E-5 3.7E-3
D GOTERM_CC_FAT microtubule cytoskeleton RT = 15 123 8.1E-5 8.3E-3
I GOTERM_CC_FAT lytic vacuole RT mm 9 7.4 2.3E-4 1.5E-2
] GOTERM_CC_FAT lysosome RI mm 9 7.4 2.3E-4 1.5E-2
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ESBBEETITER
e i i

4

] KEGG_PATHWAY Glycosaminoglycan degradation =~ 3.4E-5 2.6E-3
] KEGG_PATHWAY p53 signaling pathway RT m 6 49  3.7E-4 1.4E-2
] KEGG_PATHWAY Lysosome RT mm 7 5.7  6.5E-4 1.6E-2
] KEGG_PATHWAY Cell cycle RT um 7 57 9.2E-4 1.7E-2
I KEGG_PATHWAY Glycosphingolipid biosynthesis RT = 3 2.5  7.1E-3 1.0E-1
] KEGG_PATHWAY Other glycan degradation RT wu 3 2.5  9.2E-3 1.1E-1
] BIOCARTA Cell Cycle RT = 3 2.5  2.9E-2 6.6E-1
] BBID 26.cyclin-CDK_complexes RT u 3 2.5  3.1E-2 2.9E-1
] BIOCARTA Cyclins and Cell Cycle Requlation RT w 3 2.5  3.4E-2 4.7E-1






