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R R Console

|R version 3.1.3 (2015-03-09) —-- "Smooth Sidewalk™

Copyright (C) 2015 The R Foundation for Statistical Computing

Platform: x86 64-wed-mingw32/xed (e4-bit)

R [T, BESYI2IFTHD. [RECBERILITY.
— BRI CiEA . BRIChEBERTANTEET,
BETr s EFHBCREAL T, "1icense () ' ®30E "licence ()" EAALS

R &M EMSBCLAEETIOVINFTTY,

< "contributors ()" cAFALTEEL,

T R 2 R O —SE R TR I AT A0 A O0TIE
"citation ()" EAFLTUEEL,

"demo () ' CANTHETEEHBICNTETT.
"help () ' £FNEAL2 AL THEET.
'help.start ()" T HTML JZo¥iCtarL7haohEd,

"q()! t‘nii R E¥TLIT.
> ?5ubseq

you could try ‘?7?sub
> 7alphabetFrequency

No documentation fozﬁbseqr in specified packages and libraries:

No documentation for ‘alphabetFrequency’ in specified packages ands

you could try ‘??alphabetFrequency’
> |

4 T

REEFNERICI?7BE4A 1 THIAAT
H [ FREZERLIEDITIR—UDE
NFICIS—HAHEENHYET

RN ECH =%5

m
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" | @r27alphabetFrequency | EFTHRAL &S IZEIH DN
0 > TNBDTH>THD, RREREDYTIR—HK
/ \‘y/7'—*/

RENBEDT. QEN2FNEHBDECAHZED )Y

R R Console

> ?s5ubseq
No documentation for

you could try ‘??subseq’

> ?alphabetFrequency
No documentation for

you could try ‘??alphabetFrequency’

(=] O |wS)

rs

‘subseq’ 1in specified packages and libraries:

‘alphabetFrequeglcy’ 1in specified packages and$

> ?7alphabetFrequency

starting httpd help server ... done

> |

m

1

< |

I
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Biostrings:-class Multiple Alighment MultipleAlignment objects

Biostrings:letterFrequency Calculate the frequency of letters in a biological sequence, or the

$ consensus matrix of a set of sequences
BSgenome:class:BSo [iews BSgenomeViews objects

GenomicAlignments: stackStringsFromBam Stack the read sequences stored in a BAM file on a region of interest

ShortRead::QualityScore-class Quality scores for short reads and their alignments
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letterFrequency {Biostrings}

Calculate the frequency of letters in a biological
sequence, or the consensus matrix of a set of sequences

Description

Given a biological sequence (or a set of biological sequences). the a1phabetFrequency k
function computes the frequency of each letter of the relevant alphabet.

letterFrequency is similar, but more compact if one is only interested in certain letters. It

can also tabulate letters "in commeon".

letterFrequencyInsSlidingView i1s a more specialized version of letterFrequency for
(non-masked) XString objects. It tallys the requested letter frequencies for a fixed-width
view, or window, that is conceptually slid along the entire input sequence.

The consensusMatrix function computes the consensus matrix of a set of sequences, and the
consensusString function creates the consensus sequence from the consensus matrix based

upon specified criteria.

In this man page we call "DNA input" (or "RNA input") an XString, XStringSet,
XStringViews or MaskedXString object of base type DNA (or RNA).

Usage

alphabetFrequency(x, as.prob=FALSE, ...}
hasOnlyBaseletters (x)
unigueletters (x)

(DalphabetFrequency B % (£ (@Biostrings&L Y573y
T—UDBIRHEINTNSE D=L AR, [276
WAL BEBAIERRIENE D/ —Dh b1
EEINTWLSEDONZEEY-LMGEREIZFIAT S
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b0 | —#%
A0 | —#
R0 | —#

: (last modified 2013/09/12)
2015/04/06) NEW

By

@i’ﬂ'ﬁ?"&

#sRACH (translate P& EEH(EE%) | Biostrings (last mo

multi-FASTAT 7 L& 5t A+ A A THR R TGFEHT M T

=N, DBiostringst©°@)seqinris & D IS EHZ 5

ﬁ’i*ﬁﬁﬁ/ W —ODEMTFTT , Brcitation(“s v
— A TEI AT RERMIDNDOMYET

15 (last mo fied 2014/03/10)
2015/03/09)
modified 20135/03/09)

Biostrings! Vo7 — 3 E L TR BB FAGAA TF 2/ BECHI SRR T 2 U A& mL EF . FlRD
"Vertebrate Mitochondrial", "SGC1"73 &L AL 5 B~NEL 5T .

A0 | —
o {0 | —#% | FHERECH (translateFE AR {5 (15 FH) | seqinr Chanif 2005)
» (0O —f% iﬁ}ﬁiﬂlcomﬂemenﬂ%ﬂfq {last m0d1f1ed 2013/06/14)
» -1”:/|~ O | —ﬂﬁ 1__7; B Mact snodified 2013041 4%
b0 —8E ) -'I'_./H:I | — % | BHEREEH(translate)ZIEH(ELTR) | Biostrings
C RO 82
» b0 | —f#% | 3{Blosto ' x _ L= - !
oAb O | — i O 1B1E3—F (genetic code)ld., Standard Genetic Code?CT 2T, L5 DA EMREY L - T 430
(variants)o' % Ad: 5. "Standard", "SGCO".
(27T gL ORI ER TR D7 BT HR AT 1L Ok DT EIL LI e O~
1. FASTAJER 77 Jl-(samplel fasta}D 355 <
multi- FASTAT| 373 v single-F
lrl_'F Q- Ssamplel
out_f <- gel
R R console

|} library(seqginr)
> citation("seginr")

To cite seginR in publications use:

Charif, D. and Lobry, J.R. (2007) i_-'_=_=—_5“ #LHh 277 18 Tout_fICHEiM
- - JEO—
A BibTeX entry for LaTeX users 15 | £y T — DR A AR
. T EAIAA
~ ista(in_f, segtype="DNA")#in f TIEEL T2 7 7 1 ILDFTA AR
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“atefA D A T g7 KL T ambiguous=T& o & &, FERTE 20D 13 o] g fRY #HsRL
o 5 B i ), Tamg o BEEE O o) 5 (B8 T o FEAR A4 sanoly B
- FHREHEEETLET,

O EE) TRIFL IV D7 LA BT HBT LIk U TBEIL L~

L-(samplel.fasta)yD 155 :
Jsingle-FASTAFER 7L T,

Fasta™ # 77 1 IEBEIEEL Tin_fICfEN
FHEEL

A0 | —f& | BIFRE H(translate) 2 I & (- ) | seqinr(Charif 2005)

f stalseqinr) o7 —2% BT IR B ECIE S0 A T 2 /BRECH CHiERT 240w R mL Y . 5 THlaRAC
§|]%Hﬂf=rﬁ'%iﬁ“—\lLIEt_Eb@*'JJEﬁ%ﬁED@JL;Eﬁ' R T O 3 7 B (TERGG T BRI E

BEZLTARITTY
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Awob0 | —h% ErJ:J g rDiEH% (last modified 2013/09/12)
A0 | —#% g {7 {5 (last modified 2015/04/06) NEW
Ak 0 | —8% | 5 FELIDG

description

15 (last modified 2014/03/10)
-0 —‘ﬂ‘ﬁ FHERBCH (translate 7& R {5(E ) | Biostrings (last modified 2015/03/09)

DD E D T\ r—o%F0O—KL
Tb\éo ;hfs D—PL,T:/ {xyb—_:/“
AT BRI BRI AR AL

o k0O | —#% | FERECH (translate F¥ R 1F([5 ) | seqinr Chanf 2005) (last modified 2015/03/09)

s A0 — iﬁ}ﬁfﬁucomﬂlememlj&ﬁﬂfq (last m0d1f1ed 2013/06/14)

« R0 | — 1__7; B Mact mndified 20130641 4%

crobn =10 Ao kA | —#% | SRE S (translate) Z IS (FLEE) | Biostrings

e RO —8 ]2

+ k0| —#% | 3{Blostringss =y — U F L TR EACFIFSTA0AA T 2/ BECH| | SRR T 2 W A mL 9, RO 7o
oAb O | — i O 1B{E3—F (genetic code)l3. Standard Genetic Code/=F 2T, BE5 A S MIEN L - T &8
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1. FASTAJER. 7 ) (samplel.fasta)D 55

(variants ¥ # &d 2T, "Standard”, "SGCO", "Vertebrate Mitochondral”, "SGC1'74 &L B 2 @S L 2TT .
27157 L OF IO EREITEALIZL O FPIVE BN THAT 4L O JICIHEIL LI TFE Ol

library(Biostrings) ||z ou) 5(5P2E Bl ISR # TLET.

#7 T T 7 A DA R 2717 gL DD E B TR D27V EENTH ST 4L OIS EL LITEIl~,

fasta <- readDNAStringl) FASTAJER 77 (samplel fasta)D RS
multi-FASTATIZ% vsingle-FASTATER 77 1L TH .

in_f <- "samplel.fasta™
out f <- "hogel.fasta"

#AEI) AT = O—F

library(seginr)

#2777 A IDFEA A

hoge <- read.fasta(in_f, segtype="DNA")#in f TIETE L /= 7 7 1 DL A A
#lEE L T AREITTY

multi FASTATI3% vsingle F| = A 2b0O0 | —fi | BIFRAEC P (translate) ZENEF (I A) | seqinr(Charif 2005)

in_f <- "samplel.fastalseqing o —20% B TR BECRIF A 2 A T 2 /BECTI CERERT 2 W e mL 9 . £S5 THERAD
out_f <- "hogel.fasta" FIFEMi§T 2B SICIZ 2550 HRES DL E T, FR T X 3 7 /BEX(FERG 7 s /B O E

ST . LT CNY, translatef #0004 7297 ¢ T ambiguous=T+d & &, R TZ 2500 |3 o1 575 R ERERL
BB 0 T = UE O Nron 29 (518 [k R 15, lapplyBsrs L 240U B (S Lk R85> sapplyirs

# D771 IB%HE
#LH 77 1 IEB% s

TEL Tin FICt5AH
TE L Tout FICHEHN

#) 5w T — DL AMAR
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R R Console _C
> library(Bicstrings)

EWRENEZ )9 -3 BiocGenerics F¥O-FHPTY
FRENE Sd =Y parallel FO0-F9TY

ROl —UE TR FY 1 ‘BlocGenerics’

51 Z IXDBiostrings& LN/ S —T Zlibrary B8 2% FB
WTERAIAL ZEIZLHD T, alphabetFrequency® &5
%iBiostrings MBI S ZFI A TELDTY , —

(. @& KMl library(Biostrings) |Z2[EFETL T.

20 B [FA[E R REINGENENSTEFB OV SETLY
%, ERICIFIEIOHTRI K, @ 7alp |ETHHTH
HTab¥—ZILELTIATHTEITIVZEDF A

The following objects are masked from ‘package:paral

el’ .

clusterpply, clusterfZpplylLB, clusterCall, clustd
clusterExport, clusterMap, parfZpply, parCapply,

rarlLapply, parlapplylB, parRapply, parSapply, pa:
The following object is masked from ‘package:stats’:

xtabs

The following objects are masked from ‘package:base’

anyDuplicated, append, as.data.frame,
colnames, do.call, duplicated, eval,

as.vector,
evalg, Filts

get, intersect, is.unsorted, lapply, Map, mapply,
mget, order, paste, pmax, pmax.int, pmin, pmin.iy
Position, rank, rbind, Reduce, rep.int, rowhnames)
setdiff, sort, table, tapply, union, unigue, unlj
unsplit

ERENE ) -3 54Vectors EFO-FHTY

EHRENL )T -2 statsd FO-FPTY

EFENE 9T -2 IRang
ERENTZ )l -3 KVecto
> library(Bicstrings)
> ZPalphabetFreguency

Py
Py

letterFrequency {Biostrings} R Documentation

Calculate the frequency of letters in a biclogical
sequence, or the consensus matrix of a set of sequences

Description

Given a biological sequence (or a set of biological sequences), the a1phabetFrequency
function computes the frequency of each letter of the relevant alphabet.

letterFrequency is similar, but more compact if one is only interested in certain letters. It
can also tabulate letters "in common".

letterFrequencyInSlidingView is a more specialized version of letterFrequency for
(non-masked) XString objects. It tallys the requested letter frequencies for a fixed-width
view, or window, that is conceptually slid along the entire input sequence.

The consensusMatrix function computes the consensus matrix of a set of sequences, and the
consensusString function creates the consensus sequence from the consensus matrix based
upon specified criteria.

In this man page we call "DNA input" (or "RNA input') an XString, XStringSet,
XStringViews or MaskedXString object of base type DNA (or RNA).

Usage

alphabetFrequency (x, as.prob=FALSE, ...)
hasOnlyBaselLetters (x)
uniqueletters (x)
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DEIGEELDENIEFETELY

m /\VOAVEBEBALEEITOIRETIL, TELSIEMNELNTLVET,
BE(X, Office VM IRERY INGEFZAVAM—I)LLTHRIALET,

m LinuxZA 2 AR—ILLE=FEITDIRRETIL, TEAZEMNELNTLVET,
BEIE. TYEL I RERETONI S LEAA—IILLTRIALE T,

B RRAZA VA= )LLT=FEITDIRRETIEL, TELIEMNRLNTLVET,
BEBMEITOINNVT—V (FIESA4T5)) A AN—=ILLTHIBALE T,
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CRAN&EBioconductor

m R\ T—UD2KRO M) BTEE)

CRAN:10,430/\w4 r—<
Bioconductor: 1,294/ w4 r—<

(2)CRAN (The Comprehensive R Archive
Network) iRt/ \wsr—U [ £EMEFEES
OCPRRIEDE TRIASN S, NGSHERATIE.
@ F [ZBioconductorig it/ Sy r— % FI

« fRE]
WGE
EE

« fRE]

A5 122U T (last modified 2013/10/17)

ROCHE#E | E5EHR | 7. BD F1 T (new) (last modified 2015/02/15) NEW
ROCHR#E | BT | 8 FLIAFF 18 0(legend) (last modified 2015/02/15) NEW
ROCHE 3% | [ZHiF (last modified 2015/02/07) NEW

SplicingGraphs (last modified 2013/08/07)

WAFS 00 |7 L FIREE
WATFS 0 |47 L FEEERRR

AT |7 L | TRRERET | 23R | AL | BB | SRPO11435(Huan
PAFZS 4.4 4y | small RNA | SEP016842(Nie 2013) (last modified 2014/04
12 % Qi modified 2012/03/29)

28R | NIl | R | SRPO17142(Nevr
28R | ATIFEL | BB | SRPO1T7142(Nevr

Yo%

« B

. Biu::ca::-ndun:m*\rlﬂman et al . Genome Biol . 2004
CEAN

. Rigwi"

» R Tipl Pl =1%)

» BioEdit( 2! —DELFIRE )

» BioMart: Smedlev et al.. BMC Genomucs, 2009

« DDBJ Read Annotation Pipeline: Nagasaki et al . DNA Res.. 2013
» EMBOSS explorer (EMBOSST 7 =7 fR)

» Biostar: Pamnell et al . PLoS Comput Biol . 2011

» SEQanswers: L1 et al | Bioinformatics, 20172

» NGS WikiBook: L1 et al.. Brief Bioinform., 2013

» HT Sequence Analysis with R and Bioconductor
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CRAN&EBioconductor

B RI\Y—UD2KYYRO M) BTER
CRAN:8,000/\ysr—IhB ko
Bioconductor: 1,104\ r—<

EE)

FIEFERIDIRNR, BEEITEEBATWVET 4

E
Ed
{EE] | ROCHE #& | [2FH#R (last modified 2015/02/07) NEW
€] | SplicingGraphs (last modified 2013/08/07)
A5 122U T (last modified 2013/10/17)

AT S | L | FEIRETE]

28R | NIl | R | SRPO17142(Nevr

ROCHE#E | E5EHR | 7. BD F1 T (new) (last modified 2015/02/15) NEW
ROCHR#E | BT | 8 FLIAFF 18 0(legend) (last modified 2015/02/15) NEW

WATFS 0 |47 L FEEERRR

28R | ATIFEL | BB | SRPO1T7142(Nevr

Yo%

PAF S0 174 | BERERET | 28R | A [7g L | &Y | SRPO11435(Huan
PAFZS 4.4 4y | small RNA | SEP016842(Nie 2013) (last modified 2014/04
12 % Qi modified 2012/03/29)
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RAIA (http://www.r—project.org/) Usetyl R m.
m 2017-04-21[Zver. 3.40%")1)—X b2 RYT bt
m 2017-03-06(Zver. 3.3.3%1)1)—X —
m 2016-04-14[Zver. 3.25%1)1)—X -
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Bioconductor (http://bioconductor.org/)[FFEZELIZY)—X
= 2016-10[Zver. 3.4%")1)—R (R ver. 3.3.XTEIEMESR). 1B/ \wHr—%81:1,294
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= 2015-10[Zver. 3.2%")1J—X (R ver. 32X CTEI{ERESD). IR/ v —T %0 1,104
= 2015-04[Zver. 3.1%")1)—R (R ver. 3.2 X TENERESR). 1B/ N —%1:1,024
m 2014-10[Zver. 3.0%")1J—X (R ver. 3.1.1 TEIEFEER). 12t/ X\ —%8:934
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" Bioconductorl <BA T S #A Bi(Review), 4/ LR

S| 5F /T—32 34— %,Bioconductorh

Bioconductor SIEENTEY. ZhDIZET2ERHHY

Mat Methods. 2015 Feb;12{2):115-21. doi: 10.1038/mmeth.3252.

Orchestrating high-throughput genomic analysis with Bioconductor.

Huber W1, Carey VJ¢, Gentleman R?, Anders 5, Carlson M*, Carvalho BS®, Bravo HC®, Davis §7, Gatto LF,
Girke T°, Gottardo R'"?, Hahne F"', Hansen KD, Irizarry RA'®, Lawrence M*, Love MI"?, MacDonald J'*,
Cbenchain V¢, Oles AK', Pages H*, Reyes A'. Shannon P*, Smyth GK'S, Tenenbaum D*, Waldron L1#,

Morgan M*.
+ Author information

Abstract
Bioconductor is an open-source, open-development software project for the analysis and

comprehension of high-throughput data in genomics and molecular biology. The project aims to
enable interdisciplinary research, collaboration and rapid development of scientific software. Based
on the statistical programming language R, Bioconductor comprises 934 interoperable packages
contributed by a large, diverse community of scientists. Packages cover a range of bioinformatic and
statistical applications. They undergo formal initial review and continuous automated testing. We
present an overview for prospective users and contributors.
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EEEH | EE = 3 i (last modified 2016/12/07)
1EBED H 5t (last modified 2017/04/10) NEW

A=l 1220 T (last modified 2015/11/12)

AwZ =l | REEF | 3T | WinF (last modified 2015/03/22) 4%

A2 =)l | RAER{F | BT | MacHH (last modified 2015/04/22)HE 42

A A=)l | RAE{F | IBFELR | WinFH (last modified 2015/03/22)

A A b= | RAFF | 1BFEM | MacH (last modified 2015/03/22)

AR b= | RS =3 | 1313 2 T(20GBLLE?) (last mndiﬁﬂilifﬂﬂﬂi}

A A=)l | R ST =3 | b EBR N RTF S 27 L 77 (#2GB 7 @ modified 2017/03/13) 4%

AR b= | RIGT —2 | ERET S 27 )L 07 (7 91 L NLEZD ) (last modified 2015/06/16)
A= | Ry ST =3 | R BR(#1GBYY) (last modified 2015/05/25)

A2 =)l | RV T =37 | {ER] (last modified 2015/06/10)

(Bf:FE)RD 2 F — )| &2 & (last modified 2016/02/21)

(BF&FEER Y ST — 2D 2k — )1 (last modified 2015/02/20)

BB TS F|FHiE (last modified 2015/04/03)

2 Z T — 4 (last modified 2016/10/05)

RAT (U237 F DR AMBERNYF25 LORERY —2T09) | NGSIV XA FH £2016 (last mo
NAT A T27 TAORAFERN)F 25 LERERL — 0T %) | NGS A F 5 E 22015 (last mo
PATA T4 TN BN F25 LR Y — 2T ) | L 2—22014 (last modified 2015/

o BE LSO T — LEFIT | 1220 T (last modified 2014/05/12)
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o o AR | ReT = | M ER IR S A7 L D7 (RGBT DN BIZCRANM SIS TLY

5 s BEDT=5. QT SAFRET 4R
ANV, "7' ) ’f AL ﬂlyxgﬁ%sﬁj%aﬁuﬁﬁ%gwlw

AV A= | R —2 | RERIMBTSATILI7EGB?) NEW | 77—V, ZZITEZAA TS

(RTUIBEACTIAFT. RO\ P07 LT — SERAPTHAT 2/ ur—3, FSATILTFTONT —UFA AL —
g B AT, RS T =22 )RV ) T8 B CEANS Bioconductor g ST L0 B S r — U BERD S5 —
DA 2 — I PR EF O T, BREENT A — I E TL 9 . loptions(repos="http://cran.ism ac jp/" )
DR i o T A SIS oD T 2016.04 11 C O F FOFLEL S,

1. R&=HE RS

2. CRANDSIREN TS T — B D A — )
HF#Ra-v—I'BE LT —&<—23F., £ R0 O0—Fdah 7 a0 T T 8Eslzga5h
LABRTSIEb T I R EEELEL LD,

#options(repos="http://cran.ism.ac.jp/")#F|HT 2 UK/ |+ UEEE (T HIERAFI DS . ’fEf’-._IA
#(RT)IEEACH|BFR TEICH|H

install.packages("openxlsx™) #EXCEL 7 7 - (. xlsx) EEEGAMATIC OO o 7 — 27,
install.packages("PoissonSeq™)

install.packages("samr") #(RT)7 1007 L4 7T — 285 THH|H
install.packages("seqinr") #(RT)= 1007 L4 7T — 28T THH|H

#RT)FA9207 L+ F— 257 THHA
install.packages(“cclust™)
install.packages(“class™)
install.packages("el@71")
install.packages("GeneCycle™)
install.packages("gptk")
install.packages("GSA™)
install.packages("mixOmics")
install.packages("pvclust"™)
#install.packages("RobLoxBioC™)
install.packages("som™)

install.packages("st")
install.packages("varSelRF") ‘

LY
g7 S A OMDESR B TR FE

<
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o A= | RS = | BRI S AT L 7T (]

N — Yy
‘J /0)4‘//
: =
bioclLite("DESeq"”, suppressUpdates=TRUE)
biocLite("DESeq2”, suppressUpdates=TRUE)
biocLite("DiffBind”, suppressUpdates=TRUE)
biocLite("doMC", suppresslUpdates=TRUE)

bioclLite("EBSeq", suppressUpdates=TRUE)
bioclLite("EDASeq", suppressUpdates=TRUE)

Dy / LIEERD /v —(BSgenome: )&
BioconductorM IR EIN TLVET , —ZTILET6/\y
r—2% A AR—ILLTWET, FIZIEDIE. T TAD
mm10&ELNDN—230 DY / LEAEREZES S /Ny —
< M4 71 (BSgenome.Mmusculus.UCSC.mm10) (24
LLFET, QbiocLite LV HBEBMERWNTEREA/N\VT—D
A AM—I)ILLTWVET

bioclLite("edgeR", suppressUpdates=TRUE)

biocLite("GenomicAlignments"”, suppressUpdates=TRUE)

4. BioconductoriS g N TOhS 10— D 22— L

A ALEDR| T =T, o — D OEENE R TG, BB TTFERANTDT oY T RehT
F L THEE, ST AL e T — VBBl Th S B R S SL,

source("http://bioconductor.org/biocLite.R")#& F U 7l
biocLite("BSgenome.Athaliana.TAIR.TAIR9", suppressUpdates=TRUE)#-O0-4 R+ Z+7 ./ L
biocLite("BSgenome.Celegans.UCSC.ceb”, suppressUpdates=TRUE)#iFE 7 ./ L
biocLite("BSgenome.Drerio.UCSC.danRer7", suppressUpdates=TRUE)#1¥ 75 24 wi a7 ./ 4
biocLite("BSgenome.Hsapiens.NCBI.GRCh38", suppressUpdates=TRUE)#t | ./ L1 (GRCh38)
biocLite("BSgenome.Hsapiens.UCSC.hgl9", suppressUpdates=TRUE)#& } 7./ L(hgl9)
biocLite("BSgenome.Mmusculus.UCSC.mm10", suppressUpdates=TRUE)#~= "7 2 7./ L(mm1@)

= S <
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O T/ LEE#R Ny —BSgenome DL ER
O ENT/ LR/ NV T — DfET

m 2:EfniE E HIREEAENT(CoGEEHT). k-merfiZHT
O RET—%
0 EBE7—42(GEE)
O {E=
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+ BT | ChIP-seq || 20T

BSgenomeFf| N E =

BEHT | SERERFHT | /520 - (Pathway)BFHT | SeaGSEA(Wang 2014) (last modified

« B | EEAR 12Dy T (last modified 2014/12/19)
AR | AT | phyvlosea(McMurdie 2013) (last mﬂdlﬁed 2014/05/29)

4 7 L\ER 5| 1E$RIFUCSC. Ensembl, lllumina
iGenomesZEDITITH AL EET S
DA —HRIITIEH A, ROEMFIEZ LI
RSN TLVABSgenome THIG. H 5L ML
w RS LA BE, DChIP-seqf@ 4T FH/ S
— M@MEDIPSI|Z . BSgenomeZ #I| FH

BEH | T — L BR[| C T (last modified 255"

B34 | ChIP-seq | |C 2T I'ﬂ{DdJﬂEd 2015/03 ﬁﬁ | ChIP-seq | I“-.j
BEtH | ChIP-seq | DiffBind(Fss-Innes 2012) (las
Bt | ChIP-seq | ChIPseqR{Humburg 2011) (last
B%1R | ChIP-seq | chipseq (last modified 2011/12/]
BtH | ChIP-seq | PICS(Zhang 2011) (last modifig

RH:

ZDHNINF EAE S — BT TF . SraTailor (Oki etal, 20143, E=5RE F2014F12 H S50 [ Close Up
EERE P T HFR I CL LEESHGCESRY TT (P B RIEEIERR .
2003 F 2 RICEREL R A 7o LET,

» ChIPsim: Zhang et al.. PLoS Comput. Biol. 2008

» PeakSeq;Z%: Rozowsky et al . Nat Biotechnol . 2009

» CSAR: Kaufmann et al.. PLoS Biol., 2009

o (MAT: Droit et al.. Biomnformaties, 2010

» ChIPpeakAnno: Zhu et al.. BMC Bioinformatics,

2010

» PICS: Zhang et al.. Biometrics. 2011

o ChIPseaF.: Humbure et al | BMC Bioinformatics,

2011

DiffBind: Ross-Innes et al., Nature, 2012

MEDIPS: Lienhard et al.. Bioinformatics.

2014

D55 :Feng et al.. Nucleic Acids Bes., 2014

v methyvlSig: Park et al., Biomformatics, 2014

RLI#:

» bwiool: Pohl and Beato, Bioinformatics, 2014

o SraTatlor: Oki et al.. Genes Cells._ 2014
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Review, HAFZ4». RA47F1F

+ HAFS-":Bailey et al . PL0oS Comput Biol . 2013

» Review: Eobinson et al., Front Genet., 2014
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g "o R B LB | BSecnome

BSgenome

Dr---4°/ L B2 5 | BSgenome |

s A0 | R
s A0 —BR
A %
o A0 —hE
s A0 | —hR
A0 | R
A0 —hE
s A0 | R
A0 —h%
A %
A0 —hE

(HFFFE)-+O —ﬂﬁl

EDESOEIERO I
Tips | TT»“*‘ 7 (last modified 2013/09/26)
Tips | 1.4 -
BOFI AN |2 LACT | “ﬁDBﬁ‘ ast modified 2014/05/28)
BORI|ER{§ | 7. LEBLH | BScenome@modified 2015/04/22)
BOFIEYIS | 7 OE—2—B0F | 25 IR (last modified 2014/04/02)
BORI|ERIS | 7OE— 45— B3 | BSzenomed TxDbi o (last modified 2015/02/20)
BLFIERIE | Z7OT— 45— B9 | GenomicFeatures(Lawrence 2013){1ast modified 2016/02
BLE|ERIR | b S22 2T — LA
BUE|ERI] | F T2 )T — LA
BLEERIF | b SR 20T — LA
st 127 | xlsxTEaY, | opendsx(last

i5 (last modified 2015/02/19)

(last modified 2013/09/26)

LAt H b i et wnnn Ald o] 0y £ 00 SO0
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A200 | —f | SIS | 7/ LS | BSgenome NEW

BSgenome! o T — LT iR ST E RO T LECFERIST 22U AETLET . s atyad (A
lyrata), 2737 228 F (A mellifera). /0O 2+ A+ (A thaliana). 73/ (B taurus). 8 F(Celegans). #

(C familiaris)., F-/0%-373'37 )T (D melanogaster), ¥ 75 7.4wisa(Dreno). ABEIE coli). -1+3
(G.aculeatus), F39FT  (G.gallus). L} (Hsapiens). 73147 7 I (M.mulatta), 77 Z (Mmusculus), F
w133 — (Proglodytes) . Swh (Ronorvegicus)., HEEF EH(S cerevisiae). +F2/ 752 (T.gondu) X Tif 2
ERIENFIHTRE TR A2 L i I T, getSeqH#d BSgenome 7 £ Ot D Nsingle sequences] &, 13
I CU A P dENThndchr 020D THELTWLWET .. LIEh-T, fE 1350 29 /413 Tchrl)
LA#t CTehrl random] 4% MchrlUn random ) % & 62 fl CHR B T B SIFEEL TS0,

(P74 ]-TF 4L OO EE | T27 I ERFL LT oL DR ICFEEL LR~
1. HIHTHFL g I RIC 2 — I BAO ) 2 7 FLichvigs:

BT F— UEO— |

library(BSgenome) #1507 — L DFL A AP

#FE (FIHTIRE T W TR AT

available.genomes()

#EE (4 2 F—ILBADEYEE )L

installed.genomes()

wd s A AP —ILEAEIZRS LY
#_ DT =V THIETEER T S LEY A T

Fou )
#4 A F—IBADEMEBEE ) AT T

#ERMIE (=BT S provider Pversion® HE|L THRRLEWLES)
#4 2 —IBEAOEMEE )T o T
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o i' b0 | —#% | BoHRSF |/ LB0F | BSzenome @%*?EB%O):I—P%:I to/\oo R ver. 3.3.3

(Bioconductor ver. 3.4) CFHIFARIBETZEMFED 7\ Y

BSgenome r—SREYRNT YT, Q8UBHHENH DD,

A0 | — i | BHIME | 7/ LEH] | BSgenome NI RD/N—2aU WNFH W e/ \wr—D 83D 75<7%55

BSgenome! v T — VLT 2 S EED T s LECAFERISE 20U RETLET . sy T (A

lyrata), 12737 2208 F (A mellifera). 30O+ FF 2+ (A thaliana), 73 (B taurus) . 385 (C elegans).

(C familiaris), F-/03/37 /37 )1 T (D melanogaster), ¥ 7571+ a2 (Dreno). 7 REE(E colt). -3

(G.aculeatus), 2433097 1 (G.gallus). b} (Hsapiens). 7174 (| R Console =2 ===

14— (P troglodytes) . Sk (Ronorvegicus)., HEFBEFEI(S cerevisiae). | .

%%iﬁ]ﬁﬁ*%Hﬁﬂﬂj%g&s%:tﬁ*hfwu ?I;J@“ o%ggie?sadjﬂlat%%e;ome? "BSgenome.Ptroglodytes.UCSC.panTro3"

k2l ) R T lLvdchr.. lu\':_-:' Y T L N Y b " "

IS5 2 T chrl_randomm) > chrUn,_random 75 S i - Bfo Tl1 &l L0 | BSgenome.Ptroglodytes.UCSC.panTrol.masked

"BSgenome.Ptroglodytes.UCSC.panTro5"

(9P L) —[F 4L OO EE | TopA LA REL T 4Lk o [0

[71] "BSgenome.Rnorvegicus.UCSC.rnd"
OE T — RO [ [73 "BSgenome.Rnorveg}cus.UGSC.IHE .
library(BSgenome) #1400 7T —rmEEa [T74 BSgenome .Rnorveglcus.UCSC.rn5.masked
) ‘ [75] "BSgenome.Rnorvegicus.UCSC.rne"
#H%E (FIFHTTEEN Gy 7 — b7 w T A LA F—ILEA [76] "BSgenome.Scerevisiae.UCSC.sacCerl™
ilable. #Z DIy T = ) AR )
available.genomes() y = [77] "BSgenome.Scerevlslae.UCSC.sacCer2”
installed.genomes() #4 2+ =A% [79] "BSgenome.Sscrofa.UCSC.susScr3"

"BSgenome.Sscrofa.UCSC.s5usScr3.masked”

#HEMIE (T —HTICWLIcb v S5 provider f2version® [80 -5
"BSgenome.Tgondil.ToxoDB.7.0"

#4032 F—Ilige [B1

]
]
]
]
]
]
]
]
]
]
#FE (A 2 F—IEAOEMEET VA 7w T [78] "BSgenome.Scerevisiae.UCSC.sacCer3"
]
]
]
]
]
]
]
]
]

[B2] "BSgenome.Tguttata.UCSC.taeGutl"”

[B3] "BSgenome.Tguttata.UCSC.taeGutl.masked"”
[B4] "BSgenome.Tguttata.UCSC.taeGutza"

[85] "BSgenome.Vvinifera.URGI.IGGP1ZXv0O"

[86] "BSgenome.Vvinifera.URGI.IGGP1ZXv2"

[BF "BSgenome.Vvinifera.URGI.IGGPEX"

>
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l « b0 | —8% | BeHIERIE /7. LBLF| | BSzenome

BSgenome

‘R R Censole

> available.genomes ()
JAlyrata.JGI.v1l™
.Amellifera.BeeBase.assemblyd”
.Amellifera.UCSC.apiMel2"
.Amellifera.UCSC.apiMelZ.masked"
.Athaliana.TAIR.04232008"

[1] "BSgenome

[2] "BSgenome

[3] "BSgenome

[4] "BSgenome

[5] "BSgenome

[6] "BSgenome.

[7] "BSgenome.

[B] "BSgenome.

[3] "BSgenome.
[10] "BSgenome.
[11] "BSgenome.
[12] "BSgenome.
[13] "BSgenome.
[14] "BSgenome.
[15] "BESgenome.
[le] "BSgenome.
[17] "BSgenome.
[13] "BSgenome.
[13] "BSgenome.
[20] "BSgenome.
[21] "BESgenome.
[22] "BSgenome.
[23] "BSgenome.
[24] "BSgenome.
[25] "BESgenome.
[26] "BSgenome.
[27] "BSgenome
[28] "BSgenome.
[253] "BSgenome.
[30] "BSgenome.
[31] "BSgenome.

<
Apr 24 2017

= o >

D2014FE48))—ZADE TS5 T4y a(Danio rerio;
danRer10)D /Ny — 185, QERT / LIXZD
H1=Y, ¥k < 1/N—3> (hgl7, hgl8, hgl9, hg38)
DY/ LEFINRESN TS ZEA LN S

.Dreric.UCSC.danRerl0o"

L.

$oITS

Athaliana.TAIR.TAIRS"
Btaurus.UCSC.bosTau3d"
Btaurus.UCSC.bosTaul.masked"
Btaurus.UCSC.bosTaud"
Btaurus.UCSC.bosTaud .masked"
Btaurus.UCSC.bosTaue"
Btaurus.UCSC.bosTaut.masked"
Btaurus.UCSC.bosTauld"
Celegans.UCSC.celO"
Celegans.UCSC.cell"”
Celegans.UCSC.ceZ"
Celegans.UCSC.ceg"
Cfamiliaris.UCSC.canFam2"
Cfamiliaris.UCSC.canFam2.masked"
Cfamiliaris.UCSC.canFam3"
Cfamiliaris.UCSC.canFam3.masked"
Dmelanocgaster.UCSC.dm2"
Dmelanogaster.UCSC.dm2.masked"
Dmelanocgaster.UCSC.dm3"
Dmelanogaster.UCSC.dm3.
Dmelanocgaster.UCSC.dme]

asked"

Drerio.UCSC.danRers"”
Drerio.UCSC.danRer5.masRed”
Drerio.UCSC.danRere"”

Drerio.UCSC.danReré.masked”

[32] "BSgenome.Drerioc.UCSC.danRer7”

[33] "BSgenome.Drerio.UCSC.danRer7.masked"
[34] "BSgenome.Ecoli.NCBI.Z0080805"

[35] "BSgenome.Gaculeatus.UCSC.gasAcul”
[36] "BSgenome.Gaculeatus.UCSC.gasAcul.masked”
[37] "BSgenome.Ggallus.UCSC.galGal3™

[38] "BSgenome.Ggallus.UCSC.galGalld.masked”
[39] "BSgenome.Ggallus.UCSC.galGal4d™

[40] "BSgenome.Ggallus.UCSC.galGald.masked”
[41] "BSgenome.Ggallus.UCSC.galGalb™

[42] "BSgenome.Hsaplens.lo0O0genomes.hs37d5"
[43] "BSgenome.Hsapiens.NCBI.GRCh338"

[44] "BSgenome.Hsapiens.UCSC.hgl7"

[45] "BSgenome.Hsapiens.UCSC.hgl7.masked"”
[46] "BSgenome.Hsapiens.UCSC.hgl8"

[47] "BSgenome.Hsapiens.UCSC.hgl8.masked"”
[48] "BSgenome.Hsapiens.UCSC.hgl9"

[49] "BSgenome.Hsapiens.UCSC.hgl9.masked"”
[50] "BSgenome.Hsapiens.UCSC.hg38"

[51] "BSgenome.Hsapiens.UCSC.hg38.masked"
[52] "BSgenome.Mfascicularis.NCBI.5.0"

[53] "BSgenome.Mfuro.UCSC.musFurl"”

[54] "BSgenome.Mmulatta.UCSC.rheMac2"

[55] "BSgenome.Mmulatta.UCSC.rheMacZ.masked"
[56] "BSgenome.Mmulatta.UCSC.rheMac3”

[57] "BSgenome.Mmulatta.UCSC.rheMac3.masked"
[58] "BSgenome.Mmulatta.UCSC.rheMac8"”

[59] "BSgenome.Mmusculus.UCSC.mmlo"

[60] "BSgenome.Mmusculus.UCSC.mml0.masked"
[€1] "BSgenome.Mmusculus.UCSC.mm3"

[62] "BSgenome.Mmusculus.UCSC.mm8.masked”
[63] "BSgenome.Mmusculus.UCSC.mmS"

<
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BSgenome

100 | —fit | EESIREE | 7/ LEES | BSgenom

BSgenome! VT — @ LT i ¢ TS iED Y LECF R RIS £ 4=UA
lyrata), 2137 225 F (A mellifera), 30O 2+ 3 (A thaliana), 73/ (]
(C familiaris), F-/0%37 %374 T (D melanogaster), ¥FS5 7122 (]

DOEBRICAVRA—ILEHDILDEFARS, QZDPC
IRIETIE. 1\ —UTHHIEN O D, DIEYID
<84 X+ X F(Arabidopsis thaliana)D 1\ r— (4.
HREFIEBEYICAV A= EEZEZLIZEMNIFET S
XTI, MBIV RP—ILESNTEMSIZULET D
T HETNIFER A A—IL TR L TLE S0

(G.aculeatus). =¥ 9974  (G.gallus). F (Hsapiens). 7471 (Mmulatta). =7 Z (Mmusculus) . F
L2 — (Paroglodytes) . St (Ronorvegicus). HEFEFEL(S cerevisiae). +F2 752 (T gondn) X Tk 2
PEEEEDFFHTIRE TR A2 s i T, getSeq]# 3 BSgenome L £t P [single sequences] &, 13
af T FwdEanNThvdchr S0 20 0FETHELTWLWET .. LIah-T, @E 1350 27 /413 Tchrl)

Ll CTehrl random] 4% TchrUn random |78 & 6 E{fl CBRR- T A Sl SEBL TLES L,
P71 LT 4L AR VD EE| To7 I FmE 2T 4L AR ISHEEL LITFE e~

1. HIHOTaFS £ RS RIC A AL — IV BAAO ) A 7y FUichvigs:

R R Console

AT T — O — F

library(BSgenome) #1400 T — D DFL A |

#EE (RIHTgE T T — VYA 7o Fy A A F—IlEAL
available.genomes() #Z D)5y AT — iR

$EE (1 2 F—IFAOEREE) 27w F)
installed.genomes() #- F— LB A

#HBAIE O T—VATRELIZLW S D providerfversionE
#1402 b — IR

[1]

Apr 24 2017

"BSgenome.
"BSgenome.

"BSgenome
"BSgenome
"BSgenome

"BSgenome.

RSN ol =58

]

Tguttata.UCSC.taeGutl.masked"
Tguttata.UCSC.taeGut2"”
.Vvinifera.URGI.IGGP12XvO"
.Vvinifera.URGI.IGGP12Xv2"
.Vvinifera.URGI.IGGPEX"

> installed.genomes ()

Athaliana.TAIR.TAIRS"

"BSgenome.
"B5genome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.

Celegans.UCSC.ce2"
Celegans.UCSC.ceg"
Drerio.UCSC.danRer7"
Hsapiens.NCBI.GRCh38"
Hsaplens.UCSC.hgl9"
Mmusculus.UCSC.mml0"™
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] s TRl 1L R teT —2 | 1ER

I

O\ r—SDEMA VA=V K, @

1INV =R ERBINIL ERE
}E:IIIJ ’fVZ |\_} l/ 0)/J€‘y’7:°)0)?‘/;h—)l/l:%ﬂﬁﬁﬂﬁﬁo

s AR
o AR
o AR
s AR
o A A=
o AR
s AR

« (HIfEFERD A 2 — )L SR ED

RA&AE | 1EERR | WinA (last modified 2015/03/22 f5l: BSgenome.Athaliana.TAIR.TAIR9

RAEF | 18FEAR | MacH (last modified 2015/03/22

R/ Ger—37 | 1313 2T (20GBL

Ry T =3 | BB R RS A7 I Z7 (#GB 1) (last modified J

M) (last modified 2015/05/25)

R_,I‘T,'-‘:{,l):r"—i; | J-.-‘

R /T =3 |
Rt —37 | {ERI

(BT E)ER T — 2 D 2+ — I (last modified 2015/02/20)

« EAEVIH|HE (last modified 2015/04/03)

s ST — 3 (last modified 2015/06/15)

AR S L OT (7 S A A BT
TGB! (last modified 2015/05/25)

modified 2015/06/10)

st modified 2016/02/21)

Apr 24 2017

Z (N BSgenome) LT — 2595 TaDbFED ) Loy —243, NEIF 2T DOFIETIZ 2 —ILENER
Ao TEAIE. BSgenomeld7 . LACTITEIRD ) ST =D T BT LD e i —23 TR
AL Sk A e A N AL AN D M THAEE T, ENTOE Ll v T E e
haBmbE 2 BLEFdOT, ZITIERD T —UE@RIC A2 —Id 249w FETRLET,

1. V7524322 A0 T —2/ (BSgenome. Drerio. UCSC.danRer 7P 1 22 A — LT i8S

A2 AL | R/ — | {HR] NEW

40OMBFEERVET .

param <- "BSgenome.Drerio.UCSC.danRer7"#)%w T —/E%*I5F

s E @~

source("http://bioconductor.org/bioclite.R")#H F 73l
biocLite(param, suppressUpdates=TRUE) #& Z 70l
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W T R DT 7 LB | BScenome DFIREI, @4/ L(GRCh38)DR/ Sy r—T%F AN,
@multi-FASTAZ 7MILEH hELTHE S EETAL
BSgenome SR FECTHEVREAIZT R T £ Dhoge.

A2h0 | —f | BHIME | 5°/ LRSI | BSgenome 2 MM SHHY. $I33GBDI7AILMNERINDS, (B
BS penomel oy /T — U FRLY THE A Ui nECsIE IiE T aou 51 TEDVIESKED D T) THF AT T2 TN T!

lyrata), 2737 22048 F (A mellifera). 30O+ ZF ZF (A thaliana). 73 (B faurus) . 7 B 1C elegans). .
(C familiaris), F-/03/37 /37 )4 T (D melanogaster), ¥ 7571+ 2 (Dreno). ZREE(E. colt). +3
(G.aculeatus). 7 F99F4  (G.gallus). F (Hsapiens). 7471 (Mmulatta). 77 2 (Mmusculus) . F
i — (P.tmglod}ms} . Swhk (Ronorvegicus), HEFEEE(S cerevisiae), FF/ 7527 (T gondi) =FEICif 4

PEEEIEDF DT RERE 2 2 e i T, getSeq]#|d BSgenome L £t P [single sequences] &1 3
FI I CU Rk T Ly Zonbe bl W SR M Tl 7l vE | Fhhe 7 (IS (Fr1 2 20t Lot |

LA T chrl_rand 0. 1 RF — I BEADE | ("BSgenome Hsapiens NCBLGRChIS"MD T LELYEmulti- FASTAZ 7 )L CTHREFLIEWLIGES:
27 LI-T5 11D 2013512 RIS ) — 22 175 Genome Reference Consortium GRCh38Td . R ver. 3.1.0&Bioconductor ver. 2,141 _HDIRIET
1. MIFIETAS L iEsR =1 0REC T \

out f <- "
param <- "BS

)y T — -
library(BSgenome

#£%F (FH0I8E"D)

: stz #2771 IIBEEEL Tout £ICHEN
genome . Hsapiens .NCBI.GRCh38"#/% « T — /- E%fEFE

#FLE) T O

available.genomes| | library(param, character.only=T) #param TIETE 7o) b o T — D ET A
#FE (A A #RIE (param THEEL fo/ i T =P OF F 2 9 b B ¥ genomel ZH#i—)
installed.genomes #param THTEL ILXFAEA F o O F BERIFL
SEEE ()0 —z] | TMP < 1s(paste("package”, param, sep=":"))#param TI&E L 7=/ T — L THIHDIREST T2/ O B E R
t < “1 | genome <- eval(parse(text=tmp)) #}E%EJtmp%PH’ ?‘ b &L Tgenomel CFEHA( 4w 7 — 200|013
# A
fasta <- getSeq(genome) #7 . LIS EECH ﬁ%ﬁ%itﬂi.ﬂjb JoigsR T fastal C 134
names(fasta) <- segnames(genome) #description(BsEr B0l Tlva

#2774 ILICRT
writeXStringSet(fasta, file=out f, format="fasta", width=50)#fastaDPHFIEFL 77 1/ & THEF

£ >
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BSgenome

DEDI77AILDRARE [FfastaA T I MR
ST, QEENnNnIEfastar Tz oD R S
#RETEEROBIIZSNEAHRBEDONADLT LY

0. (2 RF — I AADOE | ("BSzenome Hsapiens NCELCRChIZMOT . LALYEmulti- FASTAZ 7L THRELIEWLIGS:
2013812 BIT)) — 2 ZF N7z Genome Reference Consortium GRCh38Td ., R ver. 3.1.0&Bioconductor ver. 2,141 FDIGIET

EITOIRET T .

out £ <- "
param <- "

#FLBIL T —EO—F

library(param, character.only=T)
#ATAIE (param TISEL 7o) e T =2 hdDA Fuiz

tmp <- ls(paste("package", param, sep=":
genome <- eval({parse(text=tmp))

#EE

fasta <- getSeq(genome)
names(fasta) <- segnames(genome)

#2727 A IV CfRTF
writeXStringSet(fasta, file=out f, format=

£

.GRCh38"#/

ug U5

‘R R Conscle

# a glven sequence)

>

> #AE

> fasta <- getSeqg(genome)

> names (fasta) <- segnames (genome)

>

> #771IICIFRTE

> writeXStringSet (fasta, file=out f,
> fasta

L DNAStringSet instance of length

width seq
] 248956422 NNNNNNNN. . .NNNNNNNN
] 242193529 NNNNNNNN. . .NNNNNNNN
[3] 198295559 NNNNNNNN...NNNNNNNN
] 150214555 NNNNNNNN. . .NNNNNNNN
] 181538259 NNNNNNNN...NNNNNNNN

Apr 24 2017

200773
170148
215732
170537
177381

TCTACTCT. .
TTTCTTTC. .
TGTGGTGA. .
TCTACTCT. .
GATCTATC. .

. GGGAATTC
. GGGRAATTC
. GGGAATTC
. GGGAATTC
. GGGRAATTC

Lo -E S|

#49 LISEES
#description$

format="fasta", %
455

names S
1

L. Y < P N

HSCHR19KIR FHO8 BS
HSCHR19KIR FH13 RS
HSCHR19KIR FH13 BS
HSCHR19KIR FH15 AS
HSCHR19KIR RP5 B §

-
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BSgenome

D1 ~22FZBIADABIRL-LMES,
QEBARBEEDHHARELALBIFEE
FlEMNELE->TWAERA— BB

0. A2 — IWBAOE | ("ESgenome Hsapiens NCBLGCRChASMMA  LECYFFE multi- FASTAZ 7 I CTHRELIEWIES:
2013F 12 AT —2ZF 17z Genome Reference Consortium GRCh38Td ., R ver. 3.1.0&Bioconductor ver. 2,141 D IFIET
EITOJREC T .

out £ <- "hoge9.fasta" #8277 A ILBEEEL Tout_fICiEiA
param <- “BSgenome.Hsapiens.NCBI.GRCh38"#)%\ T — 3/ B&IEE

#FLBIL T —EO—F

library(param, character.only=T e '
v (paran, D RiRconso E=pey
#RAIE (param TISEL fo /S T — 7D | S
[454] 170537 TCTACTCTC...GGGGAATTC HSCHRI1SKIR FH15 A...
tmp <- ls(paste("package", param, [455] 177381 GATCTATCT...GGGGAATTC HSCHRISKIR RP5 B ...

genome <- eval{parse(text=tmp)) > fasta[l:22]
A DNAStringSet instance of length 22

#A width| seqg names

fasta <- getSeq(genome) [1]]248956422 | NNNNNNNNNN . . . NNNNNNNNN 1
names(fasta) <- segnames(genome) [2] 1242193529 | NNNNNNNNNN . . . NNNNNNNNN 2
[3]1]198295559 | NNNNNNNNNN . . . NNNNNNNNN 3
#2771 VI fRiF _ [41]190214555| NNNNNNNNNN. . . NNNNNNNNN 4
writeXStringSet(fasta, file=out f, f¢ (51| 181538259 | NNNNNNNNNN. . . NNNNNNNNN 5
[18 80373285 | NNNNNNNNNN . . . NNNNNNNNN 18

]

1] 58617616 | NNNNNNNNNN. .. NNNNNNNNN 19
[20]] 4444167 | NNNNNNNNNN. ..NNNNNNNNN 20

Il 467095983 | NNNNNNNNNN. . . NNNNNNNNN 21

1] 50818468 | NNNNNNNNNN. . . NNNNNNNNN 22

i >
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Bl T EEIE 5 ULES] sseaonc [ (DX, Y, BEUIFAVFUTEIIELEH=LMGEE , QFEZS
BS DIV ORERFEAITERER QFRANN 525 H DEFRN
genome MT(SFaVRU7) EEbh>TO b TlEHYER A

0. A2 — IWBAOE | ("ESgenome Hsapiens NCBLGCRChASMMA  LECYFFE multi- FASTAZ 7 I CTHRELIEWIES:
2013812 BI2) ) — 2 172 Genome Reference Consortium GRCh38T 9 . R ver. 3.1.0&Bioconductor ver. 2.141_ D IRIET
EITO[RECY

out_f <- "hoge9.fasta" #1277 1 II-BFEFEL Tout_fITHH
param <- “BSgenome.Hsapiens.NCBI.GRCh38"#)%\ T — 3/ B&IEE

#FLBIL T —EO—F

library(param, character.only=T) RLRE';n;I:*E:” Tt T S e ies
#RAIE (param TISEL fo /S T — 7D | i
[21] 46709983 NNNNNNNNNN...NNNNNNNNN 21
tmp <- ls(paste("package", param, [22] 50818468 NNNNNNNNNN...NNNNNNNNN 22
genome <- eval({parse(text=tmp)) > fastal[l:25]
L DNAStringSet instance of length 2*
A width seq Names
fasta <- getSeq(genome) [1] 248956422 NNNNNNNNNN...NNNNNNNNN |1
names(fasta) <- segnames(genome) [2] 242193529 NNNNNNNNNN...NNNNNNNNN |2
[3] 198295559 NNNNNNNNNN...NNNNNNNNN |3
#2771 VI fRiF _ [4] 190214555 NNNNNNNNNN...NNNNNNNNN |4
writeXStringSet(fasta, file=out f, [5] 181538259 NNNNNNNNNN...NNNNNNNNN |5
- [21] 46709983 NNNNNNNNNN...NNNNNNNNN |21
[22] 50818468 NNNNNNNNNN...NNNNNNNNN |22
[23] 156040895 NNNNNNNNNN...NNNNNNNNN |X
[24] 57227415 NNNNNNNNNN...NNNNNNNNN |Y
[2|5] 16569 GATCACAGGT...ATCACGATG |MT
=
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BSgenome

0. (2 RF — L AADOEF ("BSzenome Hsapiens NCBELCRCh3E" D

@X, Y, BEUS,aVRY7ERIFETOY T vbE

hogel0.fasta& L\ R BI CTHRIFLI=LNME S, @ L KH]
F—ZAEMNMELTIF7SILIZRES H=HNDaTY
FEHL. QKE TR D2HOMELEE T NILLLY

2013F 12 BIC ) — 2 & 7z Genome Reference Consortium GRCh3§
E{TOIRET I .

out £ <- "
param <-

Ll ]y

ug U5

#FLBIL T —EO—F

library(param, character.only=T)

BT T T 3 ] s |

IR R Console
#BTAIE (param THETEL fo) i T =D | 211
tmp <- ls(paste("package", param, [22]
genome <- eval({parse(text=tmp))

#8777 1 IBEEEL Tout TN
NCBI.GRCh38"#)% w T — Y E# $5F

d ., R ver. 3.1.05Bioconductor ver. 2. 140 FD |

+_ L F

46709983 NNNMNNNNNNN. ..NNNNNNNNN 21
50818468 NNNNNNNNNN...NNNNNNNNN 22
> fastal[l:25]

A DNAStringSet instance of length 25

A width seq names
fasta <- getSeg{genome) [1] 2489556422 NNNNNNNNNN...NNNNNNNNN 1
names(fasta) <- segnames(genome) [2] 242193529 NNNNNNNNNN...NNNNNNNNN 2
[3] 198295559 NNNNNNNNNN...NNNNNNNNN 3
#2771 VI fRiF _ [4] 190214555 NNNNNNNNNN...NNNNNNNNN 4
writeXStringSet(fasta, file=out f, f¢ [5] 181538259 NNNNNNNNNN...NNNNNNNNN 5
- [21] 46709983 NNNNNNNNNN...NNNNNNNNN 21
[22] 50818468 NNNNNNNNNN...NNNNNNNNN 22
[23] 156040895 NNNNNNNNNN...NNNNNNNNN X
[24] 57227415 NNNNNNNNNN...NNNNNNNNN Y
[25] 16569 GATCACAGGT...ATCACGATG MT

> writeXStringSet (fastal

4
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file=out f, format="fasta", widt$s
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- S S E | OCALBLTERELTET, POR(TLL, &

fT#(Zhoge9 fastak WL BT I7AILH A XD/

BsgenOme L Qhoge 10 fastahNER SN TULNS DO FEFR T

0. 2} — ILBEAOL | ("BSgenome Hsapiens NCBLCRChISMDT Y ZTFE G ﬁbfﬁ-#}blﬁ-‘,{@'@ﬁﬁ]b\#l,\'@'

2013F 12 BIC ) — 2 & 7z Genome Reference Consortium GRCh38Td . K ver. 3.1.0-Bioconductor ver. 2. 121 P Imig
E{TOIRET I .

out_f <- "hoge9.fasta" #1277 1 II-BFEFEL Tout_fITHH
param <- “BSgenome.Hsapiens.NCBI.GRCh38"#)%\ T — 3/ B&IEE
#AEI ) T = O - F
A — BT - | ol e Y I T LA "~ IR i e T - T
library(param, character.only=T) R R Console e
#RAIE (param TISEL fo /S T — 7D | i
[22] 50818468 NNNNNNNNNN...NNNNNNNNN 22
tmp <- ls(paste("package", param, se; > fasta[l:Z25]
genome <- eval(parse(text=tmp)) A DNAStringSet instance of length 25
rra A ey T e e
#A | | hogelQ.fasta 2017/04/1213:33 3,136,542 KB FASTA J71)l
fasta <- getSeq(genome .
names(fasta) <- segnames hogetf.fasta 01704012 13:2¢ 312504471 KB FASTA J71 )
L §LE
#2771 VI fRiF [5] 181538259 NNNNNNNNNN...NNNNNNNNN 5
writeXStringSet(fasta, file=out f, f¢
[21 46709983 NNNNNNNNNN...NNNNNNNNN 21
< [22 50818468 NNNNNNNNNN...NNNNNNNNN 22

[24 57227415 NNNNNNNNNN. ..NNNNNNNNN Y

]
]

[23] 156040895 NNNNNNNNNN...NNNNNNNNN X
]

[25] 16569 GATCACAGGT...ATCACGATG MT

> writeXStringSet (fasta[l:25], file="hogell.fasta"™, forma$

> |
4 I
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Wl TO I EIEE 7 LEI| Bsecnonc IS DFIRE10, $k R IR K

AHYFET . PoAELTELY

BSgenome

1200 | —f | EHRE | 7/ LS | BSgenome NEW

BSgenome! {v T —3 T IR0 DT LECFFERRIST & U AT AL, s P2y (A
lyrata), 2437 2205 F (A mellifera), /07 FF A+ (A thaliana). 73/ (B taurus). $F(Celegans). #:
(C familiaris), F-/Ni/37 /37 )1 T (D melanogaster), ¥ 7571+ a2 (Dreno). ZREE(E colt). -+3
{G.aculeatus). 12 AT 4 (Geallus). EF (H sapiens). 7347 )1 (M mulatta), ¥ 2 (M musculus) . F

13— (P trog
T gD FI| T
iR pl o R D SRl oF
LI#HM T chrl random) |

(271 ]=TF 4L}
1. FIIFH oI &3 4 i)

#F I T — 2
library(BSgenom|

#£%F (FHTIEEYY

available.genomy

#EE (2 F

installed. genomy

#EMIF (% T

10. 1222 F — I BEAOEF ("BSgenome. Hsapiens NCBLGRCh38™MMF A L ECAIO multi- FASTAD 7/ W THREFLIEWIRE:

—EFE L TiRFd 27U ATT . 2003wy — 27 0m 2@ 0 TR0 A5 BEED(chrl, 2, . chr22, cheX, chrY, and MT) T & &
L ZRETT .

out f <- "hogel®.fasta" #ﬁ}"_l?‘; A B FIBEL Tout_FIHE 3 i
param <- "BSgenome.Hsapiens.NCBI.GF gy T — B IETE
param_range <- 1:2° #?EH.‘:I:.'LJLL‘?.%T

FLE N T UEO—F
library(param, character.only=T) #param TIETE L 7o) % o 7 — /D FEAradh 24

#A IR (param THEEL Jo) by 7 —VHPOF F/ 2 T + & %Egenomel Sif—)

#param TIEEL IoXFI S /2 O FBERIFL
tmp <- ls(paste("package”, param, sep=":"))#param TigEL o/t~ T — I TH|BEOgEGA 7/ 0 FEEHY;
genome <- eval(parse(text=tmp)) #3 FhlltmpERA Z 2 2 2 b & L Tgenome | SR/ 4w 7 — 2/ RICIE

AL TARTTE

Apr 24 2017

#HE
fasta <- getSeq(genome) #7  LIBEACAI IR = L L FofiEFR E fastal CHEHA
names(fasta) <- segnames(genome) #descriptionfBzR= 1800l Tl &
$FRIMIP(T I E U )
obj <- param range #Hhd Lol U — PO E TEEE F obj | 1 i
fasta <- fasta[obj] #obj D TRUEE 73 2B Z DAL L FoitFR = fastal CHiA

#EEIL T ARITTE W

< >
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BSgenome

0. (2 RAF — I AADE | ("BSgenome Hsapiens NCELCRC]
2013F 12 AT ) — 2 1 7= Genome Reference Consortium (

EITOIRET T .

D26F B LIEDES L. ENT/ LD—ETIEXHEEDD.
QBT EYLEToNSIEBENEET>TLVENELDE
ETT , A5/ LBGETERNT / LIZTyTENEL
J—RDHEIRLN=LMESIZIX., FIFERREL 2B HIZ Y
EVIBED)I7LUORELTRWSAONBAER KT

L DNAStringSet instance of length

out_f <- “"hoge9.fasta” #L 77 A II-BFIEEL Tout FICHEH
param <- “BSgenome.Hsapiens.NCBI.GRCh38%#) 4\ /T — /2% 55
IR R console
H#WBIG ) T = O — F |
library(param, character.only=T) ;> fasta
#ﬁﬁi&ﬁ{par‘am_ﬁ“%ﬁb To i ir—aiA e width
" " . [1] 248956422
5 LeGusteCoakanes, patam, S| (3 22103520
¥ i i ' [3] 198295559
[4] 190214555
# [5] 181538259
fasta <- getSeg(genome) i .. L
names(fasta) <- segnames(genome) © [451] 200773
#7771 JLIC{RTE [452] 170148
writeXStringSet(fasta, file=out f, form [453] 215732
[454] 170537
< [455] 177381

[1]

TCTACTCT. .
TTTCTTTC. .
TETGETGA. .
TCTACTCT. .
GATCTATC. .
> names (fastal[Z26:27])

. GGGAATTC
. GGGAATTC
. GGGAATTC
. GGGAATTC
. GGGAATTC

HSCHR19KIR FHO8 B...
HSCHR19KIR FH13 A...
HSCHR19KIR FH13 B...
HSCHR19KIR FH15 A...
HSCHR19KIR RP5 B ...

"HSCHR1 CTGl UNLOCALIZED" "HSCHR1 CTGZ UNLOCALIZED"

> names (fasta[454:455])
"HSCHRIEKIR_FHIE L HAP CTG3 1™

[1]

[2] "HSCHR19KIR RP5 B HAP CTG3 1"

> |
4
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Contents

m/\VHT—D

0 CRANéE&EBioconductor

O #HRENYT—DA VA= ILFIEDOH IS5
0 4/ LG w7 —BSgenome DL &R

O ENT/ LR/ NV T — DfET

n 2:EHGIEE HIRE
0 RET—4
0 ET—2(GRHE)
0 £
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s TN O | B | kmerBR i | k2 (OB iR B 30 SAE ARH) | Biostrings RTCIRARBIENTEET

ErT/ L OCPGHIBFESR(FELY
m EETIGEYD2:EFRIEEDHIFIE
52 ;8E(0.986%) (T HAFFIE(4.2%) LY EL D EYELY
n HFE

T/ LHNDGCE

7EMD T, 0.205 % 0.205= 4.2%

7/ LHPNDGCE

T.0.25X%X0.25=6.25%

Apr 24 2017

Bzl ~dE, CGELGDMHERD

2% EZELIEE $541%(A:0.295, C:0.205, G: 0.205, T:0.295)

sxZELEWE S 50%(A:0.25, C:0.25, G: 0.25, T:0.25)% 0D

Aok O | —#% | 55 B 4 (reverse complement ¥ 713 (last modified 2013/06/14)

(AFEFE) 0 | —fz | 2EFRED

{h O | =85 | B ¥ (reverse ¥ B7{5 (last modified 2013/06/14)

A0 | —#% | k-merBFHT | k=1(188 " &0 L IR4EE BFHT) | Biostrings (lagfmodified 2016/04/27)
A0 |~ | kemer#H7 | k=2(QIEHHE 2D i 348 A24T) | Biostrnes (@ modified 2016/01/28)
Ak O | —B% | ke-merBEHT | k=303 E IS B 1 IR4EE BRE) | Biostrings (st modified 2016/01/28)
A0 | —8% | k-merRF T | ken(mEFHE ED tljfﬁﬁrﬁﬁﬁ] | Biostrings (last modified 2016/05/01)

(AFRFE)1 A | —h= | 3EEiE 20 4 IR HAE 17 3 B3 (last modified 2015/02/19)

i% (last modified 2015/04/20)

(A FE)-t0 | —f | TED EcCEigR0 DIRHEEHHET IS (last modified 2015/02/19)
A0 | =% | Tips | EEOIEAEF T2 7 1 ILF{RF (last modified 2013/09/26)

A0 | —f | Tips | ILAEFI2EL T HEED 2 F B 00 T {%F (last modified 2013/09/26)

A0 | —#% | BeFIERIS |7 LEBCH | 4 DBA S (last modified 2017/04/11) NEW

A+ 0O | —#% | BFIERIF |7/ LEBLH | BSgenome( last modified 2015/04/22)

Lander et al., Nature, 409: 860-921, 2001 35



O s TN O | B | kmerBR i | k2 (OB iR B 30 SAE ARH) | Biostrings DOFIE1, £FREIEIERIEEL@hoges fa

Zﬁ%ﬁiﬁ:‘]—l%@ II:I:II ﬁ}ﬁﬁrﬁ EEETALINIZRELTESRT

4200 | —f | k-merf&#r | k=22:ESEIRE O L BUARE #4T) | Biostrings

Biostrings! {7 — U F LT, multi-FASTAT B 77 1L 5T A4 T, "AA" "AC", "TAG". "AT". "CA", "CC",
"CG,"CTY, "GA", "GC", "GG", "GT", "TA". "TC", "TG", "TT" M 5+4* = 168V D ERIE B0 $ IREEF
SRV REETRLET ., kmerfE D=0 28| CFRLL £ T, EFAY AL TG ElEh B EL Y B BL (Lander

tal  2001; Saxonov et al 2006V Td 7%, TN el EICHEITIEd .
m—r? Al OFUOEE | TR ILE BT HE ST 2R ) CREEL LITFE e~
1 —fg | 7oA LI i BN ERRD 4.5 ST TS5 Mo multi-FASTAZ 7 -f o (hoged.fa)D 55

A V5B O BIREET T, ‘

in f <- "hoged.fa" #ANT 7 A IBEEL Tin_fICEA

out f <- “hogel.txt" #1277 A IBEIEL Tout_fITTEA

o i NI EIRDIPn e . e . X
J271IUF) WK(E) |F(0) FTR(V) ~NLI(H) 7 7 ]

ij\;ﬂj<T iégg}Dﬁl*E?t%ﬁgSet(in_ﬂ format="fasta" )#i >cont1g_1 ‘

#1221 T % || CGGACAGCTCCTCGGCATCCGGAT

s >contig 2

out <- dinucleotideFrequency(fasta) #EEED|| GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG

877 LIC{RE ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT | |

tmp <- cbind(names(fasta), out) #HrEL 2 GTC

write.table(tmp, out f, sep="\t", append=F, guote >contig_3

< TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT

GTATGAGGTCGGGCA
>contig 4

CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG -
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i o b0 | — 8% | k-merBF T | =222 50 B0 L IR S8 BEET) | Biostrings

2:EfIS H DO HIREE

—

OB2)VITRIFEL. QEETAL
IR R(Thoged fap\dh B EXHER,
MacDER L txthMfFESINTLED

A2b0 | — % | k-merf&#T | k=22 EHFIZ R O L BIARE R | Bi

Biostrings! § o7 — 3% LT, multi-FASTAT 07 1 L F Fids 1A T
"CGE'U"CTY, "GA" "GC, GG, "GT, "TA, "TC, "TGE".

2006)TdA, TN ERBEICHAITEET .

et al, 2001; Saxonov et al.

(D74 L] =TT 4L OO EE | TRIFLIL D71 L% BOTHAT L9 I CBEL L e ~,

L A0 | —Hg | 58 LG EALIEERRD 4. iTL TiF5 N omulti- FASTAZ 7 - b (ho;
HAF )@ O HIREETT .

in_f <- "
out £ <- ™

#MN77 A ILE*F
#7277 A ILE%

EEL Tin fICHHM
EF L Tout fICiEH

#LFIL N T — O - F
library(Biostrings) #)5 0 T — DT AP
#0277 A IDEEA A A

fasta <- readDNAStringSet(in_ f, format= -Fasta }ﬂln FTT

ELfT T AIDH

"AA" "AC" "AG" "AT".
"TT" M EH4* = 168D 2 E s B B IR HEE RS~
AU EETLET , kmerfBHOE=0D I8 S I CFBLEL I, BT L TCGD RIS AR ELU S {5 y(Lander

iostrin

MR FRIBORRLEN T

"CA", "CCT,

ced fa VD IR S
H<(0)

FULSTTHL (W)
FTUWD 1 > ROTRIK(N)
T&ZE T 7 A ITHRF(A)...
T RZERI(P)

>3-y bO3E—(T)

#EE
out <- dinuclectideFrequency(fasta) HEFIEEO PIRSEEEIRE T out | TE2 5N |«d ping zeznso
R Console [ 2 |
e R o ==
tmp <- cbind(names(fasta), out) #ﬁﬁb?’;“'l’ﬁ%ﬁ"&tmpllﬁﬁﬂ . T
write.table(tmp, out f, sep="\t", append=F, guote=F, row.names > gEt""'d{}

"C:/Users/kadota/Desktop/hoge™
> list.files ()
"hoged.fa"

1 [

[1]
<
[1]
> |
Apr 24 2017
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i o b0 | — 8% | k-merBF T | =222 50 B0 L IR S8 BEET) | Biostrings
2 8 fnis B

D H IR

Internet Explorer®E R XCTRLEALTF—%
LSO —FDOBATEIIVITHEE
EBIRTEFT . ERIFIER, DB HT74

Aor0 | — | k-merﬁﬁ | k=2(2REH G T o) H B4 RE fEHT)

Biostrings! § o7 — 3% LT, multi-FASTAT 07 1 L F Fids 1A T
"CG'"CTY. "GA". "GC". "GG", "GT", "TA". "TC". "TG". "TT" M 5ta? =

2006)TdA, TN ERBEICHAITEET .

et al, 2001; Saxonov et al.

(271 )] W Al OFUOEE | TR ILE BT HE ST 2R ) CREEL LITFE e~
1 {20 | —fE | -4 LB B ARSI ERRD 4.5 7L TiFo N/omulti- FASTAZ 7 - ) (hoged.fa)YD 155

"AAT UACT "AGT AT,

16288 D 28 e D ) IR S g
20U EETLET, kmerfB D=0 BS|CHRELE T, BT AL TCGD &0 BRI EL W S EL v (Lander

ILDHFHEQtmpA Tz IDHRHLEEL

"CA", "CCT,

=l LI oF: o
1t HIRERETT N Tor? s
in_f <- “hoge4.fa" #)\j]?‘?’fllz%| . . -
out f <- "hogel.txt" #BH 77 LG > out <- dinucleotideFrequency (fasta) #EREIE S
>
LB T = O — F . -
library(Biostrings) #13y T — IO~ #j‘?ffjlj[d%ﬁ,
> tmp <- cbind(names (fasta), out) #{FITLS
#ATT T A I DEEAA > write.table(tmp, out £, sep="\t", append=F, quo$
fasta <- readDNAStringSet(in_f, format="fasta")#i > tmo — -
#EIL T3 b
AA AC AG AT CA CC CG CT
#$§ [1 ; ] ."{:Dntj_g 1 m " [:I m m 1 m " 1 m m 2 m " 2 m m 2 m m 3 m m 2 "
out <- dinuclentideFr‘equency{-FaSta} #ﬁ?ﬁﬁi}}%@.ﬂjiﬁ [2{] "Contig_E" 11411 "6" 11911 11'111' Hllu Hlln 11511 "6"
jT{Jblc{%ﬁ [3,] "{:Dnt:?_g_B." '"2'" 1?4'" '"5'" 1?4'" '"4'" '"2'" 115'" '"2'"
‘tmp {_ cbind{namES(fasta:}_‘ Dl_jt} #{%ﬁbﬁ:[‘.\llrﬁéﬁ [4{] "{:Dntlg_qﬂ '"3'" '"6'" '"2'" '"3'" '"5'" '"3'" 173'" '"4'"
write.table(tmp, out f, sep="\t", append=F, quote=F, CchA oC G T TA TC T OTT
[1,] '"2'" '"2'" '"3'" 'I'F[:I'I'F '"[:I'" 113'" '"[:I'" 'I'F[:I'I'F
( [2{] '"4'" '"9'" '"1[:"" 'ITB'I'F '"l'" 'ITB'I'F '"6'" 113'"
[3[] '"4'" '"3'" '"'?'" 116'" '"6'" 114'" '"3'" 113'"
[4,] '"3'" '"3'" '"1'" 172'" '"3'" 172'" '"4'" 'Hl'"
> |
Fi 111 3
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L] b O | —B% | kemerARH | ke2(2E i LD i T3 587 AEH) | Biostrings

2:EfRiIs XD HIRMEE

DEAT7AILIE., BB E (DS
EaAT1H5 ) IZ16FEE D2 ELEE
HEOHBREEZHIUNI-EDTY

A2h0 | —ff | k-mer &4 | k=2(21‘£ﬁf&£mtﬂﬁﬁﬁﬁﬁ%‘
hoged.fa - ATH. b - e =2 LS

Biostrings! 4o T =% LT, multi-FASTAT T2 7 1 LF 557 12
||CG'|- |FCT'|: |FGA||.- rlGCll: ||GG||: 'lGTll.- rIT_%lF.- ||TC|'.- ||TG||: ||'IT|| ﬂ:] 51

D7 UF) REE) BH(0) BR(V) ~ILT(H)

BPUAETLET , kmerfFRO=0D BSICIBLLES . 17/ >contig 1

etal 2001: Saxonov et al 2006V T @ A%, TR EHE| EITEE

[Z7A I ]-TF 4L OO EE | TEAL O P I F BT HS
1L Ak0 1 —§% | 525 LB BALSIE fERRD 4.5 RITL TiF5 T

HAF I D KIFEETT .

in ¥ <- "hoged.fa"
out ¥ <- "hogel.txt"

#MEL L TV EO—F
library(Biostrings)

#A T 7 A I DEEAIA A

fasta <- readDNAStringSet(in_f, format="fasta")#i

#EEL TB| CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG .«

#E

out <- dinucleotideFrequency(fasta)

#2727 ILICRTE
tmp <- cbind(na
write.table(tmp

<

CGGACAGCTCCTCGGCATCCGGAT
>contig 2

#A77 A
#E 77 A GTC

>contig 3

#)5 w r—

GTATGAGGTCGGGCA
>contig 4

GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT | |

TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT

#HEFRIRED BIRMBE IR Tout | _HE i

tH 73:hogel.txt

Apr 24 2017

AA AC AGAT CACCCGCT GAGCGGGT TATC TG TT
contig1] 0 1 1 2 2 2 3 2 2 2 3 0 0 3 0 O
contig2 4 6 9 11111 5 6 4 910 8 1 8 6 3
conticd 2 4 5 4 4 2 5 2 4 3 7 6 6 4 3 3
contig4d 3 6 2 3 5 3 3 4 3 3 1 2 3 2 4 1
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[] e TR0 | | kemerRRH | k=22 B R B IR 4B ARHT) | Biostrings DODHEAIT7AILIEL, BB E(CDIHZED

S T LT L) 21618 ED 2 E I £
2:EHRIEEDHIRMERE | Sascroorirtocr.o

2 (b0 —f | S8 LR RACHIE PERD 4 E FITL TS NIemulti- FASTAZ7 (W a5 probA 73 ZTRUEIZL TLNA T

HIEETIINC, BIREER{SE U BTT ., hoged.fa - xEdh_ | T e— o NG=dL )

in f <- "hoged.fa" #Ajjjj-—;;)b(?gz_(e) 85(0) F|R(V) ~LI(H) - :

out_f <- "hoge2.txt" #1577 >contig 1

BTy — i O — CGGACAGCTCCTCGGCATCCGGAT

library(Biostrings) # 5 T >contig_2

AT DR GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG

fasta <- readDNAStringSet(in_f, format="fasta"] ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT |-
#EE2L Y 6TC

4T >contig 3

out <- dinucleotidefrequency(fasta, as.prob-T)4 TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT

#77  WICERTE ? GTATGAGGTCGGGCA

tmp <- cbind(names(fasta), out) #xFE LT >contig 4

urite-table(tmg, out f, sep=\t", append=F, M CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG

< i =

t 71 :hoge2.txt

Ad AD  AG AT CA CC OG0 COT  GA GC Go GIT TA  To TG TT
contig 1 L O0% 45% 43% &7% s57/% 87% 130% s87% 87% 7% 130% 00% 00% 150% 00% 0.0%
contig? S9% 55% 88k 10% 108% 10s% 459% 59% 59% o5% 98h 7ok 10% 7sk 59% 259%
contig 3 S.1% B65% /8% 63% 635% S1% 78% 31% 635% 47% 109% 94% 94% 65% 47% 47%
contig 4 6.3% 125% 42% 63% 104% 6£63% 65% 55% 635% 63% 21% 42% 635% 42% 83% 21%
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Contents
m I\VT—D
0 CRANéE&EBioconductor
O #HERNVT—DA VXM= ILFIBDOHEBLN
0 4/ LG w7 —BSgenome DL &R
O ENT/ LR/ NV T — DfET
m 2:EfniE E HIREEAENT(CoGEEHT). k-merfiZHT
O RET—%
0 T2 (GRE)
O {E=
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L] J TR | —BR | kmerRER | k=2(2E 5 0D it 37 SA/E BRHT) | Biostrings

2 EmIs E ) HIRFESR

2 k0O —§5 | S8 L HACHFEFERRD 4 F E2iTL T35 fomulti-FASTAZ 7

OBIET, QERT/ LRIV —SH A
EFTHIEETEFT , —RPOPILLVT
M. QfastaA Tz IV MDIERETE
[BHEDFIEILERZIXDVDDTY,

BRIRETITEC BREFEFSPYILTT . (r B2 KiRIEI1FHR) . EITHRREITHI35
in_f <- “hoged.fa" #AT T T A IABEEEL Tin_f| FEi
out_f <- "hoge2.txt" #1077 B EREEL Tout_fITTE i

BRI T —EO-F

library(Biostrings) #) 50 T — LD A AR

#A N7 7 A I DETAIA R

7. B4 2 A BEY AT — 2 (BSgenome. Hsapiens. NCBLGRCh38)D I 5

fasta <- readDNAStringSet(in {1,

out £ <- "hoge?y.txt"

#RE

out <- dinuNleotideFrequency(fas
27 ILICRTE

tmp <- cbind(namesW\fasta), out)
write.table(tmp, outN, sep="\t"

LRGN T —UEOD—F
library(Biostrings)

#RIAIE(f5
<

genome <- eval(parse(text=tmp))
fasta <- getSeq(genome)
\nameS[fasta} <- segnames(gsnome)

#ﬁ%"‘

77 A IICRE

tmp <- cbind(names(fasta), out)

<

2013F 12 A2 — 2 F N7z Genome Reference Consortium GRCh38 T4, £ NIF L IREETT .

param_bsgenome <- "BSgenome.Hsapiens.

library(param_bsgenome, character.only=T)#5F

FEL I T—30DF Fiis 2 | E % genomel CH—)

tmp <- ls(paste(“package"”, param_bsgenome,

out <- dinucleotideFrequency(fasta,

write.table(tmp, out_f, sep="\t", append=F, quote=F, row.names=F)#tmpDPHF*IEEL /=

#.‘:I:.'J'"_I ?‘ *f IBFIEE L Tout FICFEHA
i 3" #)3 T — 378 % F5°F (BSgenome D T/ L3

#J"?-j’j' TG A 1A
FEl i) T — DR AA R

sep=":"))#EEL o A — S THHTIgES 7 &
#FtmpERT F 2 O F & L Tgenome| SFEHA( /5w
#47 LIS EACT|EERE L L TSR E fastal D2
#description&E=1BhL Tlvad
#ESIL T AIZITTY

as.prob=T)HERIBED B IEE 15 % out | CHiN

#{w1E L T2 L IEEE = tmp | TR

>

Apr 24 2017

42



] J TohD | —B8 | kemerB 1T | k2B R & IR AR | Bioswines | (DBIREI L. OFIRETD R AR IZTEBERH,

E%JI..:I.'/[_

Il:l:ll EE. ﬁE $ INVT—DZERITEVNTVET , @Dtmp
D B [IBSgenome.Hsapiens. NCBIL.GRCh38

7. A L ACHI T — 2/ (BSgenome. Hsapiens. NCBLGRCh38)D 155 I:FI 'G*IJ Fﬁ Ej'ﬁgf:;j- 7\“)17 I\% 'G"d"
ﬁl!ﬁl:'} ) — 2 X 1= Genome Reference Consortium GRCh38Td , R hI3 w4,
out_f <- "hoge7.txt" #.“|_".3'"_|?‘ ffJL»—'%%T E L Tout ICHH

param_| ngEﬂDmE <- "BS5genome.Hsap3i

#RE - RO F
library(Biostrings)

library(param_bsgenome, character.only=T)#I8FEL 7o/t — P DFEAAR

ens .NCBI.G 3% T — U FHETE (BSgenome D T L

#1507 — U DFEAAP

#ATAIE(ISTEL o) 7 — /D i O+ B % genomel C3—)
tmp <- ls(paste("package"”, param bsgenome, sep=":"))#f5FEL o/~ T = THHTTEETA

genome <- eval(parse(text=tmp)
fasta <- getSeq{genome)
names(fasta) <- segnames(gen

#E

out <- didycleotideFrequency(fas

27 TR
tmp <- cbind(nages(fasta), out)
write.table(tmp,\out f, sep="\t"

F T atmpeRA ZW 2 F &L Tgenomel SRR 1+

A o ) 4 ERITILkEEAE b 1l oo BB 2 - P Bl <+ 51

Apr 24 2017

0, 4.2 LACHI =T —2F(BScenome. Hsapiens. NCBLGRCh3SYD 85

EFENC7 &ECTE . 7.0 FIE > Z L B AM T DR TE . MEICSAIE., ST EE20F
P TR T 2w O LT AT T . 2L ZF< & BSgenome! T — 3| 3 libraryE #4775t
lﬁ.ﬁ_ﬁlu‘u"}r J%iﬂb-‘%ﬁl@?T?Jli?l"%ﬁlﬁﬁfgf%:tjl ?T:L'*Jiﬁ' il A

 NCBIGRCIES /7~ DIBSI, BSeenome Huapiens NCBI GRCEIS S SBEIDT
JI?F%*'J%T%%J?I JaWET, ﬂfj‘f%‘i&”@:::::"-* H BLC uﬂﬁﬁ'%ﬁﬁﬁﬂfﬁ
Afcth MhEOHEY LRLET. 7O L3I —ﬁﬁﬁ_b{%ﬂi %*%E’Jln_—*r@c?}@ LR TIELODTY,
out_f <- "hoge9.txt" #1077 1 IBEIEEL Tout_fIIHiH

#FLEG T —UEO—F

llhr-ar*y(BmStr:Lngs]l #1% o T — L DFL A AR
library(BSgenome.Hsapiens.NCBI.GRCh38) #/% « T — 3 DFL A1 A

#HIALEE (param THEEL T._J‘a " "J" JEPL’DH' ER S F%?‘&genumel i)

tmp <- 1s{“package:BSgenome iens.NCBI C)HEEL oty T — ,/T%ljﬁﬁ_IﬁE?EFT?J:
genome <- eval{par‘se{text tmp}) #K%?'ltmp’i’ﬁ‘? Zir k&L Tgenomel SRR 4
fasta <- getSeq(genome) #7 4 LIBEACEESRE i L FofE AR & fastal CHEiN
names(fasta) <- segnames(genome) #description(&FEBhL TLa

#E2ZL T AHIETTT
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L] s b O | —BR | kemerRRH | ke2(2E 4 0D th T3 48/ RRHT) | Biostrings

BIRETEITHEI 7ML, CGOELGIEE

ZE%LE iﬁﬁ 0) H:', Iﬁ'ﬁﬁg AR TN BN EAH NS
np 7N

tH 71 :hoge7.txt

0 =~ G 0 = W KN =

11
12
13
14
15
16
17

19

AA AC AG AT

9.5% 5.0%
10.0% 5.0%
10.1% 5.0%
10.6% 5.0%
10.2% 3.0%
10.2% 5.0%

9.8% 5.0%
10.0% 3.1%

9.7% 5.1%

9.6% 5.0%

9.5% 5.1%

9.8% 5.0%
10.5% 3.0%

0.7% 5.0%

9.4% 5.1%

8.6% 35.1%

8.5% 5.1%

10 40L B 408

7.1% 7.4% 7.3%
7.0% 7.9% 7.2%
6.9% 8.0% 7.2%
6.7% 8.9% 7.1%
6.9% 8.1% 7.2%
6.9% 8.1% 7.2%
7.0% 7.7% 7.3%
6.9% 7.9% 7.2%
7.0% 7.6% 7.3%
71% 7.3% 7.3%
7.1% 71.3% 7.3%
7.0% 7.7% 7.2%
6.8% 8.4% 7.1%
7.0% 7.7% 7.2%
7.1% 7.3% 7.3%
7.3% 6.7% 7.5%
7.3% 6.4% 7.4%

T Aol F QoL F 0L

CA CC CG CT GA GC GG GT TA TC TG TT

2.4% 1.0%
3.0% 0.9%
4.9% 0.8%
4.5% 0.8%
4.8% 0.9%
4.8% 0.9%
3.1% 1.0%
2.0% 0.9%
2.3% 1.0%
3.3% 1.0%
2.3% 1.0%
2.1% 1.0%
4.5% 0.9%
2.1% 1.0%
2.4% 1.1%
6.1% 1.4%
6.3% 1.5%

A TFoL N QoL

7.1% 6.0% 4.4% 5.4% 35.0% 6.3% 6.0% 7.3% 9.6%
7.0% 5.9% 4.1% 5.0% 35.0% 6.7% 5.9% 7.2% 10.0%
6.9% 5.9% 4.0% 4.9% 35.0% 6.9% 5.9% 7.2% 10.2%
6.7% 5.9% 3.8% 4.5% 35.0% 7.3% 5.8% 7.1% 10.6%
6.9% 5.9% 4.0% 4.8% 35.1% 6.9% 5.9% 7.2% 10.3%
6.9% 5.9% 4.0% 4.9% 35.0% 6.9% 35.9% 7.2% 10.2%
7.0% 6.0% 4.2% 5.1% 3.1% 6.5% 5.9% 7.3% 10.0%
6.9% 6.0% 4.1% 5.0% 35.0% 6.7% 5.9% 7.2% 10.0%
7.0% 6.0% 4.3% 5.3% 5.0% 6.4% 6.0% 7.3% 9.7%
7.1% 6.0% 4.4% 5.3% 35.1% 6.3% 6.0% 7.4% 9.7%
7.1% 6.1% 4.3% 5.4% 35.0% 6.3% 6.0% 7.3% 9.6%
7.0% 6.0% 4.2% 5.2% 35.1% 6.6% 6.0% 7.2% 9.9%
6.7% 5.9% 3.8% 4.6% 35.0% 7.2% 5.8% 7.1% 10.6%
7.0% 6.0% 4.2% 35.2% 35.1% 6.6% 35.9% 7.3% 9.9%
7.1% 6.0% 4.5% 5.5% 35.1% 6.1% 6.0% 7.4% 9.5%
7.2% 6.1% 5.0% 6.1% 5.1% 5.4% 6.1% 7.6% 8.8%
7.4% 6.2% 5.1% 6.4% 3.0% 5.2% 6.1% 7.9% 8.6%

BQY f40 AN AQ0 B 40 g FoL B Qol T 20 40 208

Apr 24 2017
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ok O | —B | kemerBRHT | k=2(E IR D b IRSEERRHR) | Biostings| 2

& fp i 5 0D HH IR S L

. E5Pxnome) 3w/T — M kY LECP("BSgenome Hsapiens NCELGRChAS"MMIES:
SEBIFSEL T, EHREE D A0 LR E (frequency) & 1 TR 2 (probability)& B T 24U HTT .

Jriﬂ

LI |

DFIRES, KT ETIELL,
ETZUVEFREDIZTEHPYA
TY, QERIEEDHIFRE
EIZY—RLTCGM DG

# % w T— DT AR

library(Biostrings)
#param THEE L 7o) 8 o 7 — D EE A AP

library(param, character.only=T)

HATILER (param TIEEL 7o) w7 =D A F/ 2 9 F B ¥ genomel ZiT—)
tmp <- ls(paste("package”, param, sep=":"))#pacam T | =15 T — = TF |[FHETEEZ

77 A INCRE

tmp <- cbind(names(frequency), frequency, prol TT

write.table(tmp, out_f, sep="\t", append=F, @ 299351073

< . _
# 7 AICIRTT

write.table (tmp,

out £,

WoOow N WY

I

A

Apr 24 2017

tmp <- cbind(names (frequency),

\ \
dinucleotideFrequencyf8# PO simplify as="collapsed" | A F a3 TH —[FEITTZ LT H. HID S0 &7&6&75 &)TL 35-9-
TIEH A — =270 — R EF-OTdTET.
#LEL T =0 - F ~

genome <- eval(parse(text=tmp)) #3735 [R R Console =x =R
fasta <- getSeqg(genome) #4/ Jh| ~
names(fasta) <- segnames(genome) #descr: IT
#lEE2N 299351073
> sort (fregquéncy, decreasing=F) FIBD NS
i CG GC AC GT cC
hoge <- dinucleotideFrequency(fasta, as.probfl
probability <- frequency / sum(frequency)#4:I% [ TC GA TA CT
#E%QEIEEEDEEBE 181782675 182772932 197567087 213517855
#ED:] AG CcA TG AT AR
213785914 221181041 222266728 233904527 256763858

frequency, probabil$

sep="\t", append=F, quote=$%

m
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= 2EFIEE DT, k=20 EZEDERRE
. + 1/~ R DA (k-merfiZ#HT)ERLETY , DDEE
k@ ﬁ‘b‘l‘. iﬁig(k' mer) ﬂ’q’: *ﬁ D% THIGEENGS/ > KA ok

m LHEEAS LR ERTA20BDEZEHDICEHYET
k=3 or M EDEZRAWNTST /L EDBEEFRZIRGL . HLUERELLTHA

m 7EUTIL(T /LSRG Th—L)
k=25~ 2001 D EZE ALV Tde BruinZ 5 7% 1Rk >‘
k-merf8E D 5 7% F L TBE® . Heterozygosity D B LG EZRAE |

m EF—DJHN

ERERIR = D ERECHIBEHT, R O LRSI R [T > Thk=4 THIRMEEFEHT
F5E BELLTATARNERIZS VMY

n REEHETE
RNA-seqfBfT T, UI77L U RIZ—REIYTLT)—F#EDDUNTHONER
=M. vE T EEZ T ORIZL Thk—merlTEDHETEE, Sailfish (Patro et
al., Nat Biotechnol, 2014)X°RNA-Skim (Zhang and Wang, Bioinformatics, 2014),
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= multi-FASTAZ 74 JL(kadai 20170424 fa)|=D
=H EE WT, FEERIFHR. SLO2EGIEEDOHIE
=

AN HERERAZFAR, SoNE=HEIODVTERH &

O TE (FRk29FE)
1. FERE29FE0485178 (PC{ER)
Hed : 1BH =
HEF : FEE"
MNAAA T AT 7 A ERHE @ e http://www.iu.a.u-tokyo.ac.jp/ ~kadota/R_seq/kadai_20170424.fa
EXEEPDF(WinkR ; S52AR)
= . Sp g »5e]
HAREFPDF(Macii ; Rmaiﬂﬁ“ﬁﬁm‘m AT TTACTGTCT TAACGATTTTTAAGT AT ATAGTTCAGT AGTGT A TAGS
2. FEpi29fF048188 (PCER) TCAGATATCCACATTATCACA CAGCGGATCOCCTGAACT TTTTCATET T6
HpF : PAE=— A AT G AT GTACT CAT GRACTA A TTCOCTATGEA TCRGTOTOOT 4
- T GGT MG ST TACTTCATATT TGT A TGAAT TTGGTTTGTTT
ARHTIPDF AEETATTTCATGT A GTGT GATCATACAGRATT TTGTCT TTTTTCACT TG
(RT)IEEEFER ATGTRATAT COTCACTAT TCATCOA TATCA T AGCACA TAA TAGET ATT 00
ot fa (225 TITCTTTTTATGGCT GAATAATAT TECATTGTATGTGTATATACACATTT
ogeb.fa (ZFHA) TRACT TAGOT ATTCATCTGOMCA TGGACATT TGGT TROCACET COT GEGT 4
3. EFzoFE04H248 (PCEE) TTTGTGAAT AGTGGT GOCATGACT GTAAAT GTGOAL LA TCT CTT GEGAG
505 - IS0 1= ATCCTGCTTTCATTTCTTTTAGATATAT TTCOAGAL T TRGGA T TGTGGT A
- IEA = TCATACATATGRTTATTCAGT TTTTAATTT T TTGAGT AACCT TTGTACTG
HEF : FIEE—" TTTTETATAGOT ACTGOTCOTGTTT TAACCA TOAACGCACAL GECA TCOAC
i — ATTTET TCA GG GOCAACOh A LA ACT G CCAGTT GECCET CACCAA A
ATTACTACTTTTTGT TTGT TGTAGCCATCOT TAT GRAAGT GAGAT GAT AT
ety B M RENETHEC
i 5E : 4
kadai_20170424.Ta (@SR ; #71.5MB) ATATCTTTAAGATACAGRAAGT AT TAAGTCTTAAGGCCOAT TTTTARAT
4. ERzofF05H018 (PCYE) TTTTTGTTGTTGACT TGTATGAAT TET TTATATATTCTAGAT ACAAAT T
e CTTTAT CAGATGTATGAGT TGCARATACTTTCT TTAGCAT TTTTT CACAG
AAGTTOTAMATTGTT T TCAGET TTACCAGTGAATTTTATACTTTTTTTTT
TRAGTTTAT TTAT TTGTGEAGE GAGACA GO TGAGOA G GGG A G
GG 0 ACH G GAGE GA GAGA GA GAGA G GAGH G GAGH GA GAA A G A 4
GAGHAT 4G TCOCAL GOAGEET 004 TGO TT G0 GAGCCT GACCTGEG
GOT TEAACOCAT AACT GTGAGA TOA THACCT GAGCCA LA TOA AGAGT TG
GATGETTAT TTGATT GAGCTAGTCAGGCGOCCCT GRATT TTATACT TTCG
ATATGTTTTCCTGTTATTTTAATTTITTTT TCARTGTTTACT TATTTTTG
Apr 24 2017 AU A o T T P T A s S S S A o P a7




* (LI 0| NGS | s it | BSgenome | Eaiasra s S | AADDBSgenomeMR/N\Yr—L THGCE =

tbbﬁ/A@iﬁA EUERFERZTMGIDIENTED, OFIRET

1O | NGS |7 A7 =33 B3NS | TxDb | DLy T (last modified 2014/03/28)

{/F0 | NGS
{-0 | NGS
« {F0 | NGS

» {2k 0| NGS FASTQ3\ | [2H

A/F 0O | NGS | 7 /T —i3./83FIN{F | TxDb | TxDb_*% (last modified 2015/02/19)
A0 | NGS | 7 /7T —i3. 1§ LT | TxDb | GenomicFgatures(Lawrence 2013) (lasf
A0 | NGS | 7 A7 —i31§5EHY{5 | TxDb | GEE/G
BSgenome | B (FEFN{S
FASTAT:, | B [EEF 7 5\ast modified 2016/04/21) N
FASTAF:T, | description{ T 571 % ¥2H2 (last modified 201

. 7LD (last modif]
odified 2015/09/12)

last madified 201506180

o AR 0O | NGS FASTQF:F, | descrf
o R0 | NGS Hlumina™ * seqtxt

o 1M
Bk 1A
i
o RO NGS | 5524 2% | FASTQFR, | B1% (last modified 2015/07/26)
S G
I 1A
i

» {0 | NGS | FiAs 122 | Hlumina® * _gseq i
s 4O | DAL EFOE 12200 T (last o
o A0 PFILEFOER | BAM = BED |

A2 MO | NGS | 7527 | BSgenome | £AfEHEME NEW

BSgenome! § T — 3 F P 2L T, Total length¥> average length?s 0 Z 1B [FRER IS I T2/ b oL 78 R &

G L =V A I EN T ENESIE. A2 — I [ Ry —3F BRI EEFI LT A — L TH
CHEDMERUETT . O AT A LARRIOSRSICTE R — 0 —70 — | RREDVEL T E LTSN, Total_lenD & =5
T sum(width{fasta)) | % sum(as numenic(width(fasta)))||1Z. T T sorted™ & Z AT [rev(sort(width{fasta)))] % [ rev(sort
(as numeric(width(fasta))))] & FF @3 - S TOETTRETH &L IFFEFEFEL 2O T, 2015F5H278ICE
O L2ICEEL FLI (FFEOEF R EHEE .

7 =TF L O D ERE| THEINEFRI7ILE FFELELT oL O UICIEEIL LT3R~

1. EF4 2 L AL T — 2/ (BSgenome. Hsapiens. NCBLGRCh3SYD I8 5
GCEZEITF41%Ea FT . Thid, GECH E205%E Geh, D ALTH E29 5% Gha & Bl ET .

out_f <- "hogel.txt" #.‘:l:.'j'_l?' {JL’%’E’? L Tout fICHE54
param_bsgenome <- "BSgenome.Hsapiens.NCBI. S AT — /JE.’E# F (BSgenomeF M 4./ INLa

#HET AT —UFO—F
library(Biostrings) #1500 T — DDFL AR
library(param_bsgenome, character.only=T)#EF L 7o/ v — DA

#RIE(F5FEL fo i T =D FLi s I b B F genomel CH—)
tmp <- 1ls(paste("package"”, param_bsgenome, sep=":"))#EEL fz/ i« T - THIHTIEE G 7/ :

genome <- eval(parse(text=tmp)) 3 FH|tmpERT F 3 9 b & L Tgenomel SFEHA( ) S w 4T -
fasta <- getSeq(genome) #7  LIREACYTEEEE L L FoiSF E fastal i
names(fasta) <- segnames(genome) #descriptiong¥E=1800L TLa

BEZRLTARITTHT
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v b 0| NGS | 557327 | BSgenome | B4 54+ 7{8 ﬁ%

|:|~/7“/1.\0>i@-4‘

O r==1/,

ERETHE, DA IHBSgenomedD/\y
—INIGE. AN T7AILIFEL, Q)
jJ77/f)l/®EF'E'(JFE L9 HtmpEr R~ D

1. B R4 2 LACHI S+ — 2/ (BSoenome Hsapiens NCBLGRCh3S)D g5

BR 50345518 . DEARDGCE = (L£941%

GCERBIIM41%t7aEzd ., Zhid, GECH B20.5%F b ih, 38D AFTH 29

Shroe T ERLET .

g AL

out £ <- "
param_| ngEﬂDmE <-

S
=l =
Lk

=15 8 -
ot LE

#FLBIL T —EO—F
library(Biostrings)

library(param bsgenome, character.on

#RIAIE(FEEL T2 i T =P Od iz
tmp <- ls(paste("package”, param_bsg
genome <- eval(parse(text=tmp))
fasta <- getSeqg(genome)

names(fasta) <- segnames(genome)

#RE(EFHHEATIF)

Total len <- sum{as.numeric(width
Mumber of contigs <- length(fasta
Average len <- mean(width(fasta))
Median_len <- median{width(fasta))
Max_ len <- max(width(fasta))

Min len <- min(width(fasta))

<

1

#.‘:I:.'J"_I?‘ {Jb-‘%%? L Tout flZiE5
RCh38™#) % T — ;%%?E;E(B‘_:.gen@meﬁz‘ﬂﬁﬁ',f L

#15 o T DEE AP

pThRIET ] F g A 2 ST EE 00

Apr 24 2017

R R Console = Eeh <
|> tmp <- rbind(tmp, c("Median length", Median len))

> tmp <- rbind(tmp, c("Max length", Max len))

> tmp <- rbind(tmp, c("Min length"™, Min len))

> tmp <- rbind(tmp, c("N50", N50))

> tmp <- rbind(tmp, c("GC wjntent", GC content))

> write. tahle{tmp, out f, sep="\t", append=F, quote=F, rof

= tmp

[, 1] [,2]

[1,] "Total length (bp)" "32092 as"

[2,] "Number of contigs" "455"

[3,] "Average length" "J0533' . 054594506

[4,] "Median length" "le1218"™

[5,] "Max length" "248956422"

[6,] "Min length" "g7an

[7,] "N50"™ "145138636"

[B,] "GC content™ "0.405548515653618"

> | =
4 WL 2
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[ v kO | NGS | 7 377 | BSgenome | H A (&4 17{8 (2) 2RNDGCEEI(F0.410F=>1=, NIECEG
t I‘/72/-[A 0) iﬁA DHIBHERDEHMN0410ENSTEEZERT S
BTN Z, BRDERIZHET B,

(1) B2FEhIE455{E(BSgenome - D15 E)
(2) £{KDGCE

=(35941%

WDFERIZIZIZIFECHED THRSHELTELY)

0.410/2 =0.205,7%55%, EH5AAVEEESE|C
LTEEZEDHIRERDEAEZROHTEHE

(3) &1i&E(A, C, G, D HIRHER (0.295, 0.205, 0.205, 0.295)

Apr 24 2017

A+ O | —#2 | 157878 (reverse complementy¥ AYE (last modified 2013/06/14)

Ak O | —#3 | i%5#(reverse/F B715 (last modified 2013/06/14)

40 | —83 | kemerf#H7 | k=1 (BB 20 44 B AFH) | Biostrinos (@ modified 2016/04/27)
Ak O | =8 | k-merfF IR | k=228 #HE B0 HIREEAFIN) | BiostringNTast modified 2016/01/28)
b0 | =88 | kemerfFHT | k=303 @ R B0 L IR4BE AFHT) | Biostrings (last modified 2016/01/28)
A2b 0 | =88 | k-merAFH | ken(mEFEED I SEEAZHT) | Biostrings (last modified 2016/05/01)

BT R A | — | 2EHE B 438 AT [H 375 B3 (last modified 2015/04/20)
o (HIS TR O | —B | 3B B i, 3 BB (837 1918 (last modified 2015/02/19)

. ERTD 0| — | EEO EXOEEIEED LIPHEEEEE IS (last modified 2015/02/19]

A0 | —B8 | Tips | (FEC {IAEF T o7 ()L {27F (last modified 2013/09/26)
Ak 0 | — B8 | Tips | {138 FIZEC THFEO X FFBAL T{F7F (last modified 2013/09/26)
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[ + {0 | NGS | 57327 | BSgenome | B E$F#EV{S

ENT/ LDIGE

(1) BE3%(L455{E(BSgenome: - D5 E)

DALTOHIRFERDEEHE. GCEE0410)MS, 1 -
0.410 = 0.590&%5 %, TN A AETE R DIEERIZH
|9 BL.0.590/2 = 0.295¢7%:5, 2:EFRIEE D HIRME
I, FEEOHIREERDOH TE TETEREE, AA,
AT, TA, TTO HIRFER D RAFFE(expected) L, ENE
0.295 X 0.295 = 0.087025 (#48.7%) 715, fht F+k

(2) £ADGCE=IT5941%

(3) BIEHE(A, C, G T)DHIFHESR: (0.295, 0.205, 0.205, 0.295)

(4) AA, AT, TA, TTO HIRFEER D ESHE

=0.295X%0.295 = 8.7%

(5) CC, CG, GC, GGND HIFFEZXR D HATFE = 0.205 %X 0.205 = 4.2%
(6) AC, AG, CA, CT, ,GT,TC, TGCOHBEEDEFFE = 0.205 %X 0.295 =

Apr 24 2017
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] 5 = a T DEFITDEMEDGCEELIEEL.
EZEROERNYGEZ 5 PEENc0RAcHT sHHES
735 =

n B9 2ERIEEDHIRBE (or HER)ZHRNRYDFEEZHRE

ERT/ LIECGELDERIERE D HIFHEE A ($FI1ZCC, GC, GG) [TEERTALY

EEOLNTHEY., KENMZZDMERIIHERFH . LD EHETILESWNSIERIZH

n ISR CEMEILICGCEENELGS

DM ? L’L\:):&(:ﬂ*’é%é%ﬁ’%::)&bib\éo

GCEENTWLELVOZEIE,. CEGOHIRMEMNS N EEEKRT 5, TN AET
DOHINFEEDHENHTIETEERT S,
GCEE50%NEMIENIZS . A C, G TOHIRFESR(LZLLV0.25, 0.25, 0.25, 0.25)

o TN Z . FH16FFFEN2EFIER OB IREEDEARFFEIFI £ T0.25%x0.25 = 1/16,
(AA, AC, AG, AT, CA, CC, CG, CT, GA, GC, GG, GT, TA, TCc, TG, TN
(1/16, , . 1/16, . 1/16, 1/16, , . 1/16, 1/16, . 1/16, , . 1/16)

Wikl T, ETCERITGD A M HHEAGCEE100%DEMIEDIZ S . (A, C,
G, YOHIEESR(F(0.0,0.5, 05, 00)E45, CO2EHFIER HIREEROHAFE:

Apr 24 2017

(AA, AC, AG, AT, CA, CC, CG, CT, GA, GC, GG, GT, TA, TC, TG, TT)
(0.00, , , 0.00, , 0.25, 0.25, , , 0.25, 0.25, , 0.00, , , 0.00)
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DGCEE100%DHEF, CECH H TR
[XZNZ40.5, £oT.CC, CG, GC, GG

" JA
= ~ —
%%O)EZIKE"] f&%Z_ DHIREZRIIELT0.5%0.5=0.25¢7%5, C
= | UOVEAFFE, L LHIRMERDRAELFIZ

n BAY: 2ERIEEDHIRBE (or FEER| 2eCnanmi (o) Eoteb. AHZD

BT/ LIFXCGEL S ESFIEREDHIBMER £MICE-TEKRDHIZELDIEZAS5, Th
EEONTEY . KEMNZFDMER LD NMERICEAT LERNEE|ELOIEKRTY

DM ? EVNVDEICEIRFEBRAREHEL TNV,

B IR S AEYMECLIZTGCEENEL S
GCEENTWLELVOEIL,. CEGOHIRMENS N EEEKRT 5, TN AET
DOHINFEEDHENHTIETEERT S,

GCEESDEMIEDNDIZEE A C, G, TOHFERILZELLV0.25, 0.25, 0.25, 0.25)
o TN Z | EH16FEEEN 2:EMFIERE D HIRERDEAFIEIZET0.25%0.25 = 1/16,
(AA, AC, AG, AT, CA, CC, CG, CT, GA, GC, GG, GT, TA, TCc, TG, TN

(1/16, , . 1/186, . 1/16, 1/16, , . 1/16, 1/16, , 1/16, : *j)
BRI EL T, ETCERIIGD AN BEAHGCEE=100%DEMIEDIFE. (A C,
G, T)DHIRFEZE(X(0.0, 0.5, 0.5, 0.0)¢% 5, —D2:EHGIER HIFHERDHASE:

(AA, AC, AG, AT, CA, CC, CG, CT, GA, GC, GG, GT, TA, TC, TG, TT)

(0.00, , , 0.00, ,0.25, 0.25, , , 0.25, 0.25, , 0.00, , , 0.00)

s = s =

Apr 24 2017 53




gl OB ke | k2 QURARD R ERAE) | Bosnes | PR OQBIRETD @2 IEE D H T e

thbg/Ad)‘f‘*%

HEHEI7AM ) (hogel txt)DERIZRESD

« {0 | —#% | 12 TE R (reverse complement P+ B¥18 (last modified 2013/06/14)

o A0 | —#% | i (reverse i B2 {2 (last modified 2013/06/14)

o b0 | — 82 | k-merBET | k=188 D 20 B IRSEE RET) | Biostrings (laglkeodified 2016/02/07)

o b0 | — 8% | k-merFT | k=2(20F R 20 L IR HEE BRI | Biostrings modified 2016/01/28)
o O | — 88| k-merBEHT | k=300E R B0 L IR 48R BRA) | Biostrings modified 2016/01/28)
o b0 | — 8% | k-merBFT | ken(BE5EiE B0 1 IR $8/E BET) | Biostnings (laSt modified 2016/01/28)

(AR ¥ TEM
* (BFEFE)
(Al FE)1

A0 —hR
AR
A0 —hR
A0 | —8R

A200 | —# | k-merf@#T | k=22:E&HEIRIL O HBIARE i24T) | Biostrings

o g e g VT e P - . B . i

Biostrings) § v T —3.5 %
"CGET"CTY, "GAT, "GO,
o) e L 7 L -merBEYI
al.. 2001; Saxonov et al., 2006)
[ZFA I =TF 4L DR DA E

LAEO1 —8 | S8 L]

S I0AY O HIREETE

in £ <- "hoged.fa"
out ¥ <- "hogel

+ W

FULBTE T — VO
library(Biostrings)

#A N7 7 A DA
fasta <- readDNAStrin

Apr 24 2017

7. I‘_'I= Y 2 L BES AT — 2/ (BSoenome. Hsaplens \CBI GRC]HS}(D iﬁ‘ﬂ‘

2013 F 12 RIC)) =2 ome Reference Consortium GRCh3879 . 1 HI3 L IRWEETT .,
out_f <- "hoge7.txt" #1077 A ILBEIEE L Tout_fITiEH
param_bsgenome <- "BSgenome.Hsapiens.NCBI.GRCh3I8"#/i T —/E %5 ;E{BSgenome%«‘@’T'Ji-

#LEG TV EO—F .
library(Biostrings) #15 s AT — DNDFE A AP
library(param_bsgenome, character.only=T)#35%FE L 7o)t T — FDFEA0A R

HFAIAIR(FEEL T2 T =3P M ZF i1 O | EF genomel CH—)
tmp <- ls(paste(”package”, param bsgenome, sep=":"))#ETEL =i w T TH|HTIRE ST 7

genome <- eval(parse(text=tmp)) #3FHtmpERAT F 2 O F & L Tgenome| THEFA() Sy
fasta <- getSeqg(genome) #47 / LIBEBECH TSR 1 L 7oidF E fastal SHE 4
names(fasta) <- segnames(genome) #description&E=1BhL Tlvad

#ESIL T AET T

#HE
out <- dinuclectideFrequency(fasta, as.prob=T)#EiG1EED L IR FERFout! SN

77 A ICRTE
tmp <- cbind(names(fasta), out) #F1F L 7o\ 15 tmp | Z R M
write.table(tmp, out_f, sep="\t", append=F, quote=F, row.names=F)#tmpDPHF*IEEL /=

< >
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o e (RO | — 3 | kemerBHT | k=2(2E iR B o A AR

ENT/LDFEE

7. R4 LB ST — 2/ (BSgenome. Hsapiens. NCBL.GRCh38)D 35
201312 BRI ) — 2 F - Ggnome Reference Consortium GRCh387T]

#&:h:u A 5
Ch3g™#.)% .

out_f <- "hoge7.txt"
param_| ngEﬂDmE <- "BSA

Hecamtanc ~R

DFZOEIEN. QHE AT 74 )L(hogeT txt)FDMAA,
AT, TA, TTO HIRFEZER D EBI{E(observed), Hi1a 1A
FEGIWEEDEIZHE-O TSI EN NI D, BE
(discussion)&EL Tl Bl—TEFHDEHTIEE(AA and
THDIFESH, B HIEFEDERHFIEE(AT and TA)IZ
LERTHIREENSOHTHS. NEZADHDTIL---

# TSy T — RO - F

library(Biostrings) #1507 — U DFEAAP

library(param_bsgenome,

#HAMIP(IETEL 7o/ T =2 M Fu 2 9 F B F genomel TH—)
tmp <- ls(paste("package", param_bsgenomes, sep="
genome <- eval(parse(text=tmp))
fasta <- getSeq{genome)

names(fasta) <- segnames(genome)

#EDLTCAHLETTT

character.only=T)#{57F | 7o/t o T — DV DFLAA P

NHEE LT e T U TR RS A T
# Folltmp®FRAT S O F & L Tgenomel CFREFA()
#.7  LIR BB = L 7o iE R & fastal C184A
#description(g$E= 1Bl Tha

BR{F{E 97 60 60 87 B0 42 42 B0 B0 42 42 60 87 60 B0 87

HislEHE o aAa AC AG AT CA L CC G CT GA L GCD GG GT O TA L TC TG TT
1 a5% | 50% T1%[ 74% | 73% 54% 10% 71% 60% 44% 54% 50% |63% |60%  73% [ 96%
2 100%[50% 70%] 79% | 72% 50% 09% 70% 59% 41% 50% 50% |67% | 59% 72% [100%
3 101%(50% 69%| s0% | 72% 49% 08% 69% 59% 40% 49% 50% |69% | 59% 72% |[102%
4 106%(50% 67%| e5% | 71% 45% 08% 67% 59% 238% 45% 50% | 73% | 58% 71% |106%
5 1026 50% 69%| 1% | 72% 48% 09% 69% 59% 40% 48% 51% |69% | 59% 72% |[103%
i 102%(50% 69%| 1% | 72% 48% 09% 69% 59% 40% 49% 50% |69% |59% 72% |[102%
7 98% [50% T70%| 77% | 73% 51% 10% 70% £0% 42% 51% 51% | 65% | 59%  72% |100%
8 100%[51% 69%| 79% | 72% 50% 09% 69% H£0% 41% 50% 50% |67% | 59% 72% [100%
9 97% [51% T0%| 76% | 73% 53% 10% 70% 60% 43% 53% 50% | 64% | 60%  73% | 97%
10 9% [50% T1%| 75% | 73% 53% 1.0% 71% 60% 44% 53% 51% |63% | 60%  74% | 97%
11 H1® T 1% [EL Hor 1 0% 71% O S1% A FAY AL w 5% el

Apr 24 201




[ RO | B | omerRRHT | k=2(2E e B0 th I SBE BRHT) | Biostines | (1)CC, CG, GC, GGO HIRIEE D HIFEIL
I: |‘/72/-A0> i’%A 4.2%, @CGMD H IRHEZ D EAIE (£91.0%) 1.
= HAFHE (£94.2%) FYEMEYEBEWN I LIZBESH

o TNLSMIELK OMBETETLHLEEANET

(1) BE3%L455{E(BSgenome: - D5 E)

(2) ERDOGCEE(L5I41%

(3) BIEE(A, C, G, T)D HIR#ESR : (0.295, 0.205, 0.205, 0.295)

(4) AA, AT, TA, TTO HIRHEZR D HAFFE = 0.295 X 0.295 = 8.7%

(5) CC, CG, GC, GG HIFFEFE D HATFE = 0.205 X 0.205 = 4.2%

(6) AC, AG, CA, CT, GA,GT,TC, TGO HITHEERDHAFFE = 0.205x 0.295 =

BR{F{E 97 60 60 87 B0 42 42 B0 B0 42 42 60 87 60 B0 87
HiEERE O AA AT AG AT A CC CGCT GA L GC GG GT O TA T TG TT
1 95% 50% T1% T74% 73% [54% 10%|71% 60% [ 44% 54% | 50% 63% 60%  73%  96%
2 100% 50% 70% 79% 72% |50% 09%|70% 59% [ 41% 50% | 50% 67% 59% 72% 100%
3 101% 50% 69% 0% 72% |49% 08%|69% 59% [ 40% 49% | 50% 69% 59% 72% 102%
4 106% 50% 67% &85% 71% | 45% 08%|67% 59% [ 28% 45% | 50% 73% 58% 71% 106%
5 102% 50% 69% &81% 72% | 48% 09%|69% 59% [40% 48% | 51% 69% 59% 72% 103%
i 102% 50% 69% S81% 72% | 48% 09%|69% 59% [ 40% 49% | 50% 69% 59% 72% 102%
7 98% HO0% T70% T77% 73% | 51% 10%|70% 60% | 42% 51% | 51% 65% 59%  72% 100%
8 100% 51% 69% 79% 72% |50% 09%|69% £0% [ 41% 50% | 50% 67% 59% 72% 100%
9 97% 51% T0% T6% T3% | 53% 10%|70% 60% | 43% 53% | 50% £54% 60% 73%  97%
10 9% BO0% T1% T7B% 73% | 53% 10%|71% 60% | 44% 53% | 51%  £63% 60%  74%  97%
11 QR  H1%  Fie 7 RE el Hak 110 J1% 51 £y A AK L AL 5% el g R
Apr 24 2017 ‘ 56




|
oS
Contents

m \T—D
0 CRANé&EBioconductor
O #HERE/NYT—V A RA—=ILFEIED H S50
O 47/ LG Vv 7r—BSgenome DL ER
O ENT/ LIEER/ ST —2 DR

m 2:E IR A H IR E AR AT (CoGREAT).. k—merfiZ 4T
O RET—4
0 ET—2(GRE)
0 EX
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i o A0 | =B | k-merBE T | k=2(0EFHE RO B IREE ) | Blostrings

@1IE10, box plotZPNGR:RX T7

1’I5-(box plot):

AILTHNT HPYFDERR

VNI

15 TR H#H (reverse complementy® 7S (last mndl:lied 2013/06/14)

k0| —#% ﬁfﬁfrﬂerse}"&ﬁﬂf% (last modified 2013/06/14)

Ak 0 | =88 | k-merREHT | k=1(18E 4O HIRSEEAFA) | Biostrings (1
A0 | —8% | k-merRFHT | k=2(2E %18 20 1L IR 4EE BFHT) | Biostnngs
A0 | —8% | k-merFHT | k=3 E 1R 20 11 IR HEE BF4T) | Biostrings
Aok O | —#% | k-merF T | k=n(nB55iE B0 1 IR H8/E BF47) | Biostnings (1ast modified 2016/01/28)

odified 2016/02/07)
modified 2016/01/28)
modified 2016/01/28)

A0 —R
* (AR FE
* (AFE
 (AfFEFE)
A0 —f
A0 —B
A0 —B
b0 — 8

Apr 24 2017

al_

4200 | —# | k-merf@#T | k=2Q:E&HEIRIL O HBIARE 24T) | Biostrings

Biostrinoz! Lo T — LT, multt-FASTATE T 271 ILEFRA AT,

"CGE,
tob) FE L ET . km ﬁﬁﬁ@k—’*@iﬁﬁl PELSLES ., B LTICGD EAD RTFELY HIEL (Lander et

"CT", "GA", "GC",

2001; Saxonov et &

774 1l1-TF 4L 2H

1.

"GGE",

b0 | —f | S5 ¥ L
B+ ILIBY O BIRSEE
_"LI'I_'F L “":E—_:_ _'_:rr
out f <- "hogel.t:

#FLEIL T — V%]

library(Biostrings

#A N7 7 A IDFEA]
fasta <- readDMNASt

"AA TACY "AGT "ATY, "CAY, "CC",

"GT". "TA". "TC". "TG", "TT" D 14 = 168 O EFEE 2O B EEH A~ 2

AP TEEE .

10. B M 2L BCH 2 ST —2F (BSgenome. Hsapiens. NCBLGRCh3SYD I8 5

TEEFEECELTE AL box plotD PNGZ 7ML B DL TN ET,

out f1 <- "hogel®.txt #1727 1 ILBFEEL Tout 1|25 -
out_f2 <- "hogel®.png" #.‘:l:'.j"_l? ffJb%"& EF L Tout_f2|-HE i
param_bsgenome <- ”EE-;e-': e .Hsapiens. .Z- "$IN e T — RS {EEgenomeF‘@ﬁ"J
param_fig <- c(700, 488) {Jbﬁﬁﬂﬁﬁﬁmmtﬁmm%it E(EuIZE 212l

# LBy T — VRO — F
library(Biostrings)
library(param_bsgenome,

#1350 T — DADEE A AR
character.only=T)#f57F L 7=/ %« 7 — /DL A&
#RALIE(FEEL fo i T =M F i O b B genomel JET—)
tmp <- ls(paste(”package™, param bsgenome, sep=":"))#sEL o/~ T -/ THHTEET -
genome <- eval(parse(text=tmp)) #LF B empERA F 2 D F & L Tgenomel CHEEA( ) 4
fasta <- getSeq(genome) #47 ./ LIBEECH|EE L L FoiE AR = fastal CHEEA
names(fasta) <- segnames(genome) #descriptionfBF=1BH0L Tla
#EER L T AT TY

#HE
out <- dinucleotideFrequency(fasta, as.prob=T)#EiTtEED P IREZE R Tout! ZHEN
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B N0 |8 kmerkEh | k2B ARRED BIRIBE AR | Biostrines DOPNGIZ7MILDH A RXE_ETHECH

1’I5l(box plot) : B A

10. E 7 A A BCH ST —3/ (BSgenome. Hsapiens. NCBLGRCh38YD 185
TEEFEHNCEL TEHY box plot D PNGZ 7 b AL T ET .
out_f1 <- “"hogelB.txt" st h>F {Jb%%?'ﬁﬁbfout_fll[%%ﬂ -~
out_f2 <- "hogel®.png" #&.3‘]?‘ *fJLs-‘Eu’E‘? L Tout f2I12#5M
param_bsgenome <- "BSgenome.Hsapiens. .I- B4 AT — J%%?E;E{E‘jgenomeﬁz’-@’j'f
param_fig <- (700, 46@) {Jb&ﬁﬂ#mﬁmmtmmmﬁ FE(EMIIE 7)1
LB T O — F’ -
library(Biostrings)
library(param_bsgenome, charac hoge10.png
#ATAMIB(FEEL o/ i T =Rl ] 2
tmp <- ls(paste("package"”, par o
genome <- eval(parse(text=tmp) & - @
fasta <- getSeq(genome) = “ 2 5 g
names(fasta) <- segnames(genom o ;g; g ) . % o
= o | i © g F J)
E : L) o o o | ><
#jiﬁ ﬁ : = g o g . & : .a
out <- dinucleotideFrequency(f|d 2 = ﬁ_ e JRE - S S-S ﬁ >
s : == o & 1 ¢ | i i i == 8
T ATETE, TTaETeT T N
1 B - == =¥ |
- o g ¥ o 1 T g 2
< 1 1 -4
8 _ = o f— % & 'ﬁ— - =) o o
= T T T | I T T T T I T T T T | T
Ad AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT
\ IJ
Y -
Apr 24 2017 700 plxels 59



o AEO | = | emerBET | k=2(0EFEIEED W IRME EFT) | Biostrings

ﬂ’ﬁl(box plot): D[+

AL ECH AT —2/ (BSgenome.Hsapiens. NCBLGRC I:ISS](D Ba:

102 B CRILTE 05 EFIEEOERT Z0 BRiFE S 22 F 0w b (box plot) T
27 M (human 2mer tete A 18T FI L. BIEERD AR L THIFHLTLvES .,

MHIRELL, @color&LV55| & D EZAIC
EHIERDIEFELICBREFIEEL.

@F2TRYYT7AI)L(human_ 2mer.txt)
52 TCHRA, D771 L DIEHRE
FALTWADIE, I—FDTDIES

in_f <- "human_2mer.txt" #AN D7 A IBEEE L Tin_flctEif

#LBT T —EOD - o
library(Biostrings) #1500 T — VOFEAIAR
library(param_bsgenome, character.only=T)}#¥s5E L 7o/t T — DEEA0A A

#ANT T A ILOEEAIA R
data <- read.table(in_f, header=TRUE,

#RAIE($5FE
tmp <- ls(paste(“"package™, param_bsgenome,
genome <- eval(parse(text=tmp))
fasta <- getSeqg(genome)

names(fasta) <- segnames(genome)

row.names=1, sep="\t", guote=

Lo fodie 7 =M Fu 9 LB #F genomel 23—)

sep=":

#descriptionfBEHEBHIL Thva
#EEL T ARTTY

out_f1 <- “"hogell.txt" # BN 77 1 IEBEIFEL Tout_f1ICHE A
out_f2 <- “"hogell.png" #.ﬂj]?‘,l ffJb%’i‘? L Tout_ 215
param_bsgenome <- ”EE-;E-': e .Hsapiens. .I "N AT — J%%?E;E(BSgencmﬂ--‘_?@
param_fig <- c(7008, 400) fflbﬂjj]E#@ﬁmmt%[iEmm%? E(EMITE S

" Y#in f TIET

“V)#FHEEL Fo s T — U TH | O] HE
#FRtmpERA T O F & L Tgenome | TREHA
#7 ./ LIBEEC G E L L oA Efastal Cfg

#A4E
out <- dinuclectideFrequency(fasta, as.prob=T)#EiiEED 1 IR F2EFout! Cf#EHN
< >

[y

@
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~2-

type expected

AA
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