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https://www.pictbio.com/tips/2581.html
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https://www.r-project.org/

nputing and graphic

. .- . To download R, ple:
@ The R Project for Statistical Computing i
Getting Started 1 and install ti s

[Home]
R is a free software environment for statistical computing and graphiz ompiles and runs on a wide

~+i v
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN ions bef(‘

CRAN mirror.
If you have questions about R like how to download and install the software, or what the license terms

2. 2 7—Y4 P X D BlapanD YA |+ &3EIR

CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs, please choose a location close to you. Some statistics on the status of
the mirrors can be found here: main page, windows release, windows old release.

If you want to host a new mirror at your institution, please have a look at the CRAN Mirror HOWTO.

Automatic redirection to servers worldwide, currently spq

Rstudio http://dssm.unipa.it/CRAN/ Universita degli ¢
Automatic redirection to servers worldwide, currently spq

Rstudio Japan

University of Science and Technology Houari Boumedieng] htt S.//cran. ism .dC, j The InStitUte Of !

University of Science and Technology Houari Boumediend httD://Cran.ism.aC.iD/ The Institute Of ‘
Korea

http://cran.nexr.com/ NexR Corporatio
http://healthstat.snu.ac.kr/CRAN/ Graduate School
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The Comprehensive R Archive Network
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:

CRAN e Download R for Linux

Mirrors ¢ Download R for (Mac) OS X

What's new? ¢ Download R for Windows

Task Views
R is part of many Linux distributi R for Windows

management system in addition t

Source Code for all Platforms Subdirectories:

Windows and Mac users most likel
base Binaries for base distribution (managed by Duncan Murdoch). This is what
o you want to install R for the first time.
Binaries of contributed CRAN packages (for R >= 2.11.x; managed by Uwe
Ligges). There is also information on third party software available for

QAN Windows services and corresponding environment and make

R-3.4.0 for Windows (32/64 bit)

IDownIoad R 3.4.0 for Windows I76 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

XYyvA—FLE77M4 0%
EE}J L . Eﬁ ‘: ﬁ - T /f ‘/ Z by CRAN, you can compare the md5sum of the .exe to the fingerprint on the master server. You will

If you want to double-check that the package you have downloaded matches the package distributed

U PR P U P U [ R U P B

F—JL
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R RGui (64-bit) - | X
Il B BE o /vr-I 9UF9 ALT

EGHE0EEE

P — 0 —/\N—
FLfEOND A= 2 —HBED
TAY T TR

R version 3.3.3 (2017-03-06) -- "Another Canoce"
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_ 64-w64-mingw32/x64 (64-bit)

R (. BELGVIFIPTHN. [R2CERIEITY.,
—FEOHHCEAE. BBRECNEBERTICLNTERT.
B & HOFFMBCREALTE. '1icense ()" HBWNME "licence () ¥ ANLTESS

R @ OEMRECLIXEIOTIONTY

#FLC(@ 'contributors()' & AALTEE.

FER P R O/NT -UERBRWTSIATIRORRCONTE
‘eitation()' L ARULTEEL,

‘demo () ' EARNTNETEEHRELATERT .

‘help() ' ETNEF AT BEFT .
‘help.starc()' T HTML JIOH(CLEANTAHENET .
gy EARTHIE R FRRTLEY,

> |

HEC Oy FEITS
EE B mEEE

S—
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AV —=IICHHERZ O & TEHEZET
‘R RConsole
‘demo () ' EANTNETEEHHEHTEFT .,
"nelp ()" EANEFTUIAMAINTHNLEEFT .

"nelp.starc()' T HTML JJ2OHCLEAINITDNHFENFT .
g} EARNTHE R #EETLET,

>1+ (2-3) %4/, 5 <«— Nz L TEnter

[1] 0.2 < TERIT |

> sum( 1, 2, 3, 4, 5 ) €«e— EXCG|@J1’)C:E§7§Q%7§
[1] 15

> |

BA#OFEVWAHDRANRAIZ. av =iz Thelp(B%R)] &3

sum {base} R Documentation

Sum of Yector Elements

Description
sun returns the sum of all the values present in its arguments.

Usage
sunl..., ma.rm = FALSE)

Arguments

- = s o
Plclnln © Axiohelix Co.Ltd. ,WIJ) sum Ea y&@ ™ }[/ 7
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BioConductor TR TL 3

X CRANTCIREINTWE /Ny —2 —
AZa=N=D [Ny 75— > [Ny r—I0
/r 2 [\ _}bJ T\/r =z [\ _}b’g‘6 = t :{:)m'ﬁg BlocondUCtor Install Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

1) Bioconductor @ cummeRbund X — ¥

Home » Bioconductor 3.5 » Software Packages » cummeRbund

Documentation »

cumme R bu n d Bioconductor

= Package vignettes and manuals.
- Workflows for learning and use.

platforms |all | downloads top 5% | posts '7 /0.4 /0.7 / 0 | in Bioc |5.5 years " 4@;“'56 and conference material.
= Videos.
m commits 0.33 test coverage unknown - Community resources and tutorials.

R / CRAN packages and documentation

Analysis, exploration, manipulation, and visualization of Cufflinks high-
throughput sequencing data.

Bioconductor version: Release (3.5) Support »
Allows for persistent storage, access, exploration, and manipulation of Cufflinks high-throughput Please read the posting guide. Post
sequencing data. In addition, provides numerous plotting functions for commenly used visualizations. questions about Bioconductor to one of

Author: L. Goff, C. Trapnell, D. Kelley the following locations:

P, P . pport site - for i
Maintainer: Loyal A. Goff <Igoff at csail.mit.edu> S,U ot sller for questions about
Bioconductor package:

S
= Bioc-devel mailing list - for package

Citation (from within R, enter citation("cummeRbund™)): devel
evelopers

Goff L, Trapnell C and Kelley D (2013). cummeRbund: Analysis, exploration, manipulation, and
visualization of Cufflinks high-throughput sequencing data.. R package version 2.18.0.
Installation

To install this package, start R and enter:

Plclnln © Axiohelix Co.Ltd. 10
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“‘034/7\ I\ )I/

R i

/\‘yﬁ'—vti4 Z I~—1b7§ E

'R R Console

> source ("https://bioconductor.org/bioclite.R") <—
install.packages ("BiocInstaller”, repos = a["BioCq
'lib = "C:/Program Files/R/R-3.3.3/library"™' is 1
URL 'https://bioconductor.org/packages/3.4/bioc/bj
Content type 'application/zip' length 126079 bytes
downloaded 123 KB

package ‘BioclInstaller’ successfully unpacked and )}

The downloaded binary packages are in
C:\Users\nishi\AppData\Local\Temp\RtmpCEkbHK
Bioconductor wversion 3.4 (BiocInstaller 1.24.0), ?k
A new version of Bioconductor is available after ir
version of R; see http://bioconductor.org/install

> b;ocl;te("cummeibu:d"ﬂ<<

- BioliteBAZX = FE N L

BioliteE# 2 A L A1 X h—JL

Wy F—PVRBEES RIIFUTHLIAGE

cluster, foreign,

C: HUsersKﬁlsHliﬂppnata\LucalKTempERtmpCEkh]
installation path not writeable, unable to update ]

lattice, MASS5, Matrix, rpart,

> library ("cummeRbund") €«— /N ’7'—‘\/%%?5/? L(D?U\ﬁﬁ"

Plclnln © Axiohelix Co.Ltd.
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15175‘ 1*5%7\117‘- F | 2/HITEHTES
A @Eﬂ%?i%,i“’ X T<- Uy na 7)) o= (1a—n) |

‘R R Console

‘demo () ' EANTNETEEMESCENTEZFT .

‘help() ' &ANEFF AT EFT .
‘help.starc()' T HIML 9OH(CEAANTHHENET .
a)" FARNTHIE R ZEETLEY,

> X <- 5 2 Ix] 12 Is] #A
> X < T2 [x] DEZ RN
(1] =

s x ¢- 2 «— RKALLGBIZIEEHLTESD
> X

(1] 2

> X + 3 «<— SHEICEHIIELEHETES
(1] =

> |

PictBio BT A REAES CENTE S (REXERCETEAL)
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BEDT — X EERT HEBDEFEET D

'R RConsole

‘demo() ' EANTNETEEHILNTEFT
‘help() ' ¥INET ST LEFET .

"help.start()' T HIML JOOV(CEAAINTHHENFT .
'g()" EARNTNE R FFETLETY.

> a <- 12345
> a
[1] 12345
> b <- "abcde"™
> b )
[1] "abcde" <—— X F7X
>c <-c(1,2,3,4,5)
> C
[11 12345 «— N7 )b
> d <- matrix(c(l,2,3,4,5,NA) ncol=2)
>d
11 21 <— 1750 (NAIZXREBEZEXRT)
1,1 1 4
(2,1 2 S5
[3.,] 3 HNA

XK BB FEZRATIHEEEIX 7L F— FTHD

Plclnln © Axiohelix Co.Ltd. 13



RD#Z T 1R+
e e

¥V =NIZ [q()] EFTODBLDEALS KL TRTT S
REIIDVEINDZIDOTELLIZRIRT S

RIEZBRIRL-IBES. EE7 L EX(C
[.RData] 7 7 41»75%’%2311% ——

[.RData]| ZHAAL EIRTFELE-ZTED | w0 cantngresasenress.

1= SN b E S S E
‘help.start()' T HIML 5 c 5 o
15)\1?'3_5 'q() " EARTIE R ERTLET.

LRARIICE —JEhEZD -Dan 25 EIRLET )

=G| = 5 x
[1] 2
> Aa
[1] 12345
© —rasmLay > b
[1] "abcde™
[1] 12 3 45
(EOATY) POAIN el [»11 [,2]
[1,1 1 4
[2,1 2 5
(3,1 3 Na

BRERMEEDRTLE A= 2 —1"—p5aE |
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RNA SerD }ﬂnE’JTok_“ /Sﬁcﬂl‘ﬁ?tl—

R e
— == \ _
ASTOT 7 A L I7t}Lm ﬂh?ﬁm?%%
Q A

Al - fe | tracking_id v

A B | ¢ | b | E  F | & | H |-

1 |tracking_itclass_codenearest_regene_id gene_shortss_id locus length D
2 | XLOC_ooC- - XLOC_00C - TSSL  chrl:1187:-
3 XLOC_00C- - XLOC_00COR4FS - chr1:6909(-
4 | XLOC_00C- - XLOC_00C - - chrl1:3210¢-
5 | XLOC_00C- - XLOC_00C - . chr1:3211:-
6 | XLOC_00C- - XLOC_00C - T582,T85 chr1:3220; -
7 |XLOC_00C- - XLOC_00COR4F16 - chr1:3676! -
“w 8 XLOC_00C- - XLOC_00C - TSS4  chrl:4202(-
TOp Hat / —) [/ 9 | XLOC_o00C- - XLOC_00C - - chr1:5664(-
10 |XLOC_00C - - XLOC_00C - - chr1:5681: -
11 | XLOC_00C - - XLOC_00C - - chr1:5688. -
12 |XLOC_00C - - XLOC_00C - - chr1:5693: -
13 |XLOC_00C - - XLOC_00C - TSS5  chrl:7630(-
Wfﬁgi-l- o 14 XLOC_00C- - XLOC_00C - - chr1:7918:-
Ay = E_ 15 XLOC_00C - - XLOC_00cC - TSS6  chr1:8468 -
16 | XLOC_00C - - XLOC_00CSAMD11  TSS7,TSS: chr1:8605: -
. “ 17 XLOC_00C- - XLOC_00CKLHL17  TSS10,TS¢chr1:8959( -
- Cufﬂ N ks / —_— )[/ 18 XLOC_00C- - XLOC_00CPLEKHNT TSS14  chr1:9018 -
19 | OC 00C - - | OC O0CISGI1E TQS1E rhr1-0A88, -

W}EE J:t%)(% L n-l_

cummeRbund

fEERDOBETR ’ ammmm%%éﬁ&ﬁ@%
MIT5ZENTEBDEK

irtRI S A AR
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RNA Seqﬁﬂﬁ@jE Y I\ [NﬁflfF'aE_lttE ]

# v 7°11/Feﬁ 7 5 2 57 % 7““/ ) — i%:fi%ﬁ%iﬁ% (FPKMTE) Dk — % XY 7°

Al genes(cufn wezcc oo |
R _ TASTRZ[XLOC_001363
= SPATAZ1[XLOC_001348
SLC2AT[XLOC_001297
§_ PRAMEF1|XLOC_000115
@ PADIM|[XLOC_000151 |Ug1u EPKM + 1
w MAKLOC_001338 4
iﬂ/ MAXLOC_001262 2
o llf& MAXLOC_D00158 1
?_\< IL2Z2RA1[XLOC_D01411
v/ FAM43B[XLOC_000170
;lié“.li\ 8 ESPMN[XLOC_000069
o ] EFHDZ[XLOC_000132
Clorf86|XLOC_001263
AKRTAI[XLOC_001369

iPS
hESC

Sd!

=g
m

Sample# Sample%

Fibroblasts

sise|qougly

AT ICERBEASE WEEN DD D FI /8K — 2 HLLT LB EEA
iciR) Hi@TE 2%
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ﬁﬁF* > g O)n}b

L

A

AV#-VGEU&L

> library(cummeRbund) #/¥ v 7 —

COFEOH L

7T

— R D Fr A IAHX

> cuff <- readCufflinks(dir=file)

> file <- system.file("extdata",package="cummeRbund") #RD 7 7 A JL|§ %

=

X . ¥ cummeRbund " AHEL TW 3
T—XDHDHT AHILX
—® R RGui (64-bit)
E ﬁd) ﬁ % an&L& 1:_ Ly H'.I' Il | RE EBE ok fvr-Y 99 ALT
R I-FOY-AEZRH 2.,
VERR 7 # VX DEFE > T — X DA H w07
Allz RS ji'ﬂlrmin_'\....
1?%% 7 j_ }l/ & ZIJ?E fEZ=AN-ANEHAFH... t'_'hno;hexsc.anc_:f
R N T r W I
HRAEI T
.74 L7 FUDEE REOR- %%;‘:;%%;aijo
— N . FLINDEE... 5
3.7 — RN L TWDB 7 ALK a2 FER | on oo [1o
THNERF.. TEROR AL
) 87
> cuff <- readCufflinks() T XTI A,

Plclnln © Axiohelix Co.Ltd.
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T 51 GDEEW

e

> replicates(cuff)
> replicates (cuff)

file sample name replicate rep name total mass norm mass internal scale external scale
1 iP5 repl.bam iP5 0 iP5 0 173431 706934 0.958068 0.584877
2 iP5 rep2.bam iP5 1 iP5 1 173007 706934 1.037970 0.584877
3 H1l repl.bam hESC 0 hESC 0 7547489 706934 0.989851 1.513060
4 Hl rep3.bam hESC 1 hESC 1 762643 706934 1.010250 1.513060
S NHLF repl.bam Fibroblasts 0 Fibroblasts 0 B76775 706934 0.840416 1.223240
6 FHLF_IEpz.bam Fibroblasts 1 FibIDblasts_l 1412130 706934 1.158470 1.223240

L____T____J { J

TI— T %_\\ 2 (replicate) D H&HEI

B FHREAE (FPKMIE) DEHE
> cuffgene <- genes(cuff) #EEF L NI DT — X DY H L

> csScatter(cuffgene, "iPS", "hESC")

| |
\ J

S - 7 Ay bORE
78y b9 52D % ER 1. 78y b A > K% EIR

QX2 —N—D7T7 7 ILEFEIR
S 3.5 4 CIR7E 4 B IR
PictBio .. ... ... AFERBEGRT £ —< v FEER




e
NAFEI LEER
e
~ ° - ~ >
YBUTUVEIFZREZ) T

> csDendro(cuffgene)

BIZFHEIRE (FPKMfE) Ok—F<y 7
WREGFT—XORYEL>7AY b
> data(sampleData) #H > 7 LT — Xty F OFEOH L

> gene_vct <- samplelDs #H > 7L T — 4ty P DWW RELET AT b
> cuffget <- getGenes(cuff,gene _vct) #18E L7-E=F D7 — X DHLY H L

> csHeatmap(cuffget)

WREIGZFAN7 LB TERT B
> gene_vct <- ¢("XLOC_000004","XLOC_000005","XLOC_000008","XLOC_000009","XLOC_000011")

Plclnln © Axiohelix Co.Ltd. 22
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> 770y FE. RNA-Seqf# AT ICEF] R BIEA
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FASTQ” 7 1 /b

- Bismark — /L

01T — HEAT T O—

L

AXFIfEEZTTELND

Al v | i fr | CpG context

AL B C D B
CpG context

position count met count unm % methyla coverage
7 3 70 10

00 = o W W M

e e e
=W N = O W

90

=
PO O O o 9o 0 o Q9 o o o o O

IS IR L R A Rl Rl el
s TR & TR e TN e T s TN e Y s [N s TN e Y s IR s TR s B s TR s |
o T = e TR e TR e R e T e IR e SR e T s SR e S e MY e SO e

-
al

methylKit

NGS % fif - 7= Bisulfite 24T D& R % &t
HIMA TRETEN D TE D /Ny T —2




Bisulfitef#Ar D LEEL
At R

L

OB LEAFIEDEEERTE
&Y 7 IVEOFELIERE

YT T REY T — PCAREMT
CpG methylation clustering CpG methylation PCA Analysis
P o | o test1
~~ T
f‘% o ctrl2
nl T =
2 5 3 o -
T o~ o ctrl
i ;
*K '
o fest2
s - = o™ ;; j“'j &
B B ks pi '
SamIe€1
Samples

Distance method: "correlation”; Clustering method: "ward" ' ' I ' '
-20 -10 0 10 20

Pictnin © Axiohelix Co.Ltd. FETAVICEEBED T WEEA O A D T 26



ﬁﬁF* > g@n}b Z\LA% [‘—“—' ]

i

AV#-VGEU&L
> library(methylKit) #/5 v 77— OOV L
Y 7NN T —REESHIADX X methylKitA B L T W3

> file <- system.file("extdata","test.fastq_bismark.sorted.min.sam"
package="methylKit") #RU) 7 7 A IVIER

> file_list <- list(file)

> sample_list <- list("test") # 7 7 A JLIZHIn L 7=t >~ 7L &

>group_vet <-c(1) #7 7 A LI L7z 7 )b — T F /=%

> bism <- processBismarkAln(file_list,sample_list,treatment= group_vct,
fassembly="hg18'l',lread.context="CpG"l)

/

v
)7 7LV XAETE CpGT X &8 TE
X EL7IL—=TIER CHFIC

HBADT —R%RHAHRT- LR
EETHINEDEE > T — X Dip PN H
> file_list <- list("testl.bam") #BAM (SAM) 7 7 A LD I35

Plclnln © Axiohelix Co.Ltd.
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gd)u/uaj‘l_aj‘ [%Eyﬂ]

R L

2 71b7" ';‘l% 3}17_\?L><
Z7AN T TI—TEEITEM. A EEDREI I methRead % 15 D
> filel <- system.file("extdata","testl.myCpG.txt",package="methylKit")

> file2 <- system.file("extdata","test2.myCpG.txt",package="methylKit")

> file3 <- system.file("extdata","controll.myCpG.txt",package="methylKit")

> file4 <- system.file("extdata","control2.myCpG.txt",package="methylKit")
> file_list <- list(filel,file2,file3,file4)

> sample_list <- list("test1","test2","ctrl1","ctrl2")

> group_vct <- ¢(1,1,0,0) #testl & 2A replicate. controll & 27 replicate

> bism <- methRead(file_list,sample_list,treatment=group_vct,
assembly="hg18",context="CpG")

X BismarkDEH T — XY > SILIFAEI N TUL RN

ﬁ'ﬁ‘d) 7_"_ X 7:‘_:::)1.37‘1_;7‘7(:. L‘H‘J’
BIERICEZUIEBI, FTAATRDEEEILZ D X £processBismarkAln Z {8

> file_list <- list("testl.bam","test2.bam","controll.bam",

Plclnln © Axiohelix Co.Ltd. 28
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A F) AL LEER
AT

*ﬁﬂ:'. L7"._)‘ ?Jbﬂ’.d)ﬁ#%’l‘ﬁi&
> meth <- unite(bism) # 3T T — 2 OHLY H L

> diff <- calculateDiffMeth(meth)
> methdiff <- getData(diff) #3x 7 — X O H Y H L
> write.csv(methdiff, "sample.csv") #CSV 7 7 A )L 7 4 —~< v F TEEH L

A . B . C . D . E . F . G . H
1 chr start end strand pvalue gvalue meth.diff
2 | 1 chr21 9853296 9853296 + 0.009908 0.021566 -7.01211
3 | 2 chr2l 9853326 9853326 + 0.947355 0.592173 0.209136
4 | 3 chr21 9860126 9860126 + 0.041604 0.069781 -4.11158
& | 4 chr21 9906604 9906604 + 0.210652 0.259453 -7.34637
6 | 5 chr21 9906616 9906616 + 0.001576 0.004322 18.8175
T | 6 chr21 9906619 9906619 + 0002825 0007322 14 19373

Y 7 IR DFELERTE
> clusterSamples(meth) # > JIILE 7 22 %) 7y —

> PCASamples(meth) # PCAFZT

Plclnln © Axiohelix Co.Ltd. 29
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