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" S R ?

R R Console =Tk~

|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,
BET s EFHRCREAL T, "1icense () ' &H30E 'licence ()" AL

R &M EMSBCLAEETIOVINFTTY,

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

m

"demo () ' CANTHETEEHBICNTETT.
"help () ' £FNEAL2 AL THEET.

"help.start ()" T HTML J3HCLan)
"q() " EASTHE R BHETLEY.

Haongd.

> ?s5ubseq

No documentation for ‘suy
you could try ‘??subs
> 7alphabetFrequency
No documentation for ‘alphabetFrequency’ in specified packages ands
yDF could try ‘??alphabetFrequency’

> 4

eq’ 1n specified packages and libraries:

1

1| 1] 3
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R R Console

> ?s5ubseq

No documentation for ‘subseq’ in specified packages and libraries:
you could try ‘??subseq’

> ?alphabetFrequency

No documentation for ‘alphabetFrequency’ in specified packages and$
you could try ‘??alphabetFrequency’

> ?7alphabetFrequency

starting httpd help server ... done

> |

m

< |
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Search Results

D

The search string was "alphabetFrequency"

Help pages:

Biostrings::class:MultipleAlignment MultipleAlignment objects

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

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




" ] alphabetFrequency

letterFrequency {Biostrings} «—

Biostrings

?7?

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
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)
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mult- FASTA

Biostrings  seqinr

2015/04/06) NEW

6/14)
ifiad 3013 0A1 4%

: 15 (last modified 2014/03/10)
FsR ALY (translate /& AR 1S(E 1) | Biostrings (last modified 2015/03/09)
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"SGC0",

"Vertebrate Mit

multi- FASTAT| 373, vsingle-FAST

FLBIL I — U
library(Biostrings)

#A 17 7 A ILDFEA A

fasta <- readDMAStringSet|] F.
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library(seginr)

#2777 A ILDFEA I

hoge <- read.fasta(in_f,
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" SN | Biostrings ibrary
alphabetFrequency
Biostrings

IRt R Console library(Biostrings) 2 2
> library(Bicstrings)

EENZ T - BiocGenerics FO-PFPTT

ERENE /Wy~ parallel #O0-RHPTY 1 ?alp

ARy —UEFIITANRFY ¢ "BiocGenerics’ Tab

The following objects are masked from ‘pgckage:paral

e

el’ .

clusterapply, clusterfZpplvylLB, clustgrCall, clustd
clusterExport, clusterMap, parippl prarCapply,
prarlLapply, parlapplylB, parRapply/ parSapply, pa:

The following object is masked from/‘package:stats’:

xtabs
The

following cobjects are masked/from ‘package:base’

anyDuplicated, append, as.data.frame, as.ve
colnames, do.call, duplicgted, eval, eval Filt
get, intersect, is.unsorted, lapply, Ma mapply
mget, order, paste, pma n, pmin.iy
Position, rank, rbind, t, rownames,
setdiff, sort, table, r uUnigue, unlj
unsplit

ERENE Ml -3 s4Vectors fFO-H

ERENE i -3 stats4 &

EHRENE 9T -2 IRanges

ERENTZ )l -3 KVecto

> library(Bicstrings)
> ZPalphabetFreguency

letterFrequency {Biostrings} R Documentation

Calculate thg” frequency of letters in a biclogical
sequence, or e consensus matrix of a set of sequences

Descriptidn

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

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

NGS

Bioconductor

CRAN(The Comprehensiv® Archive Network 6,878
Bioconductor 1,024

« TF | ROCHEFE | B | 7. B0 E10 FF (new) (last modified 2015/02/15) NEW

« {EE | ROCHR#Z | [FHEE (last modi
« 1EE] | SplicingGraphs (last modified
o A FS 122 T (last modifi
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L ULk =

* R /
. Biocondllcw@ al.. Genome Biol . 2004

« CRANE

« RipWiki

» R Tips(TT:FEH)

» BioEdit( 2! —DELY|iRE 7H)

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

« DDBJ Read Annotation Pipeline: Nagasaki et al . DNA Res.. 2013

» EMBOSS explorer (EMBOSST 7 =7 fR)

» Biostar: Pamell et al . PLoS Comput Biol . 2011
» SEQanswers: L1 et al . Biomformatics, 20172

» NGS WikiBook: L1 et al. | Brief Bioinform., 2013
» HT Sequence Analysis with R and Bioconductor
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" Bioconductor (Review)
B|OCOnd UCtor Bioconductor

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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] o AR [ R T = | BERIET S A7 L 77 (HGB) CRAN

A A= | RN —2 | B RIMBRT A7 I IT7(EGB?!) NEW

(BRTUEEAFIEE. (RTIAA207 LT —SBHAPTHIBT /5T =3, FSATILZr DT =3 F
A —=ILF &Y ATT . R T =20 2R AR ) Td S CRANS Bioconductor o2 HENT L&) inT —37
BOoE, —ED 42— I CFESL O, fELEEMT A I ETLET .

1. RA& {7 icEh ‘
2. CRANDSIREINTWS B — B 12—

LIFsIR o — I Em b Tar — &~ =2, 2S00 —Fda? a0 7T T8
B 5L S EBETHEi L  T  FEREETEL L LS,

#(RT) R EBLHIBFT T X - H

install.packages("limma") #RT)wA 007 L4 T—2RFTHHIAH ~
install.packages("samr") #RT)A 007 L4 T —2RFTHHIAH
install.packages("seqinr") #RT)4 007 L4 T —2EFTHHIA

#RT)¥A207 L+ FT— 28T THHA

install.packages(

install.packages(

install.packages("
install.packages("
install.packages("
install.packages("
install.packages("
"st")

install.packages(

install.packages("

"cclust™)
install.packages("
install.packages("
install.packages("

"gptk")
'GSA™)

class™)

'e1@71")

GeneCycle")

mixOmics™)
pvclust™)
RoblLoxBioC"™)
som™)

varSelRF")

#7 A A FOMOEERE B TR TE

install.packages("
install.packages("
"fields™)

install.packages(

ape")
cluster™)
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DIOCLCITE(
biocLite("
biocLite("
biocLite("
biocLite("
bioclLite("
bioclLite("
bioclLite("
bioclLite("

4. BioconductoriS g N TOhS 10— D 22—
A LBIE T =T, DD FENFE TN, LEICELTTFRANIT oY TR0
AL TEE, LSl A8 e —UFEIRRL Thha BB i S,

source("http://bioconductor.org/biocLite.R")#& F U 7l
.Athaliana.TAIR.TAIR9", suppressUpdates=TRUE)#< 0 Z+ A+ ./ L

biocLite("
biocLite("
biocLite("
biocLite("
biocLite("
biocLite("

DEGSE]

DESeq”, suppressUpdates=TRUE)
‘DESeq2™,
DiffBind’

EDASeq”,

edgeR", suppresslUpdates=TRUE)
GenomicAlignments"”, suppressUpdates=TRUE)

BSgenome

BSgenome.
BSgenome.
BSgenome.
BSgenome.
BSgenome.

", suppresslUpdates=TRUE)
doMC", suppressUpdates=TRUE)
EBSeq"”, suppresslUpdates=TRUE)

(BSgenome ) Bioconductor
6

SUPPressUPOaTtEs= TRUE )

suppresslpdates=TRUE) mm210

BSgenome.Mmusculus.UCSC.mm10

suppressUpdates=TRUE) biocLite

Celegans.UCSC.ceb”, suppressUpdates=TRUE)#iEE 7 ./ L
Drerio.UCSC.danRer7", suppressUpdates=TRUE)#¥ 25 21 w327 ./ L
Hsapiens.NCBI.GRCh38", suppressUpdates=TRUE)#L | 7./ L (GRCh38)
Hsapiens.UCSC.hg19", suppressUpdates=TRUE)#K | 7./ &(hgl9)
Mmusculus.UCSC.mm18", suppressUpdates=TRUE)#~= " 2./ L(mml1@)

= =
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Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

About
Bioconductor

Bioconductor provides tools for the
analysis and comprehension of high-
throughput genomic data.
Bioconductor uses the R statistical
programming language, and is open
source and open development. It
has two releases each year, 334
software packages, and an active
user community. Bioconductor is
also available as an AMI (Amazon
Machine Image) and a series of
Docker images.

News

Nature Methods Orchestrating high-
throughput genomic analysis with
Bioconductor (abstract; full-text free with
registration) and other recent literature
citations.

Read our latest newsletter,

Updated course material and videos.

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

Home

Install Help

Install =
Get started with Bioconductor

* Install Bioconductor
» Explore packages

* Get support
Latest newsletter

Follow us on twitter
Install R

Use =

Create bioinformatic solutions with
Bioconductor

» Software, Annotation, and Experiment
packages

* Amazon Machine Image

= Latest release annoucement

* Support site

Developers About

Learn =
Master Bioconductor tools

* Courses
* Support site

* Package vignettes
» Literature citations

* Common work flows
* FAQ

* Community resources
" Videos

Develop =
Contribute to Bioconductor

* Use Bioc 'devel’

» 'Devel” Software, Annotation and
Experiment packages

* Package guidelines

New package submission

Developer resources

* Build reports

17




Bioconductor

u http://bioconductor.org/packages /release /BiocViews.html=___ Software

N .
0 e,

B

oo, e, o

joconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

-

Home » BiocViews

| All Packages

Bioconductor version 3.0 (Release)

Autocomplete biocViews search:

7 Software (836)

AssayDomain (299)
BiologicalQuestion (261)
Infrastructure (187)
ResearchField (193)
StatisticalMethod (261)
Technology (591)
WorkflowStep (477)

I AnnotationData (895)
I~ ExperimentData (223)

Help

Packages found under Software:

Show entries

£ = ¢ || Pl Bioconductor - BiocViews

Developers

Search table: l

Package Maintainer Title
a Tobias Verbeke, Wiliem Automated Affymetrix Array Analysis
= Ligtenberg Umbrella Package
Tobias Verbeke, Willem Automated Affymetrnix Array Analysis
a4Base S
Ligtenberg Base Package
> Tobias Verbeke, Willem Automated Affymetrix Array Analysis
adClassif : Yt
S Ligtenberg Classification Package
S4Core Tobias Verbeke, Willem Automated Affymetrix Array Analysis

a4Preproc

a4Reporting

ABarray

ABSSeg

Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Yongming Andrew Sun

Wentao Yang

Core Package

Automated Affymetrix Array Analysis
Preprocessing Package

Automated Affymetrix Array Analysis
Reporting Package

Microarray QA and statistical data

analysis for Applied Biosystems Genome

Survey Microrarray (AB1700) gene
expression data.

ABSSeq: a new RNA-Seq analysis
method based on absolute expression
iff i fizad Poissan

TOU =T
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Bioconductor

=, u http://bioconductor.org/packages/release /BiocViews.html=__ Software

e, &
oo, a*e, o

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

All Packages

Bioconductor version 3.0 (Release)

Autocomplete biocViews search:

7 Software (836)

i I~ AssayDomain (299)
I~ BiologicalQuestion (261)
I~ Infrastructure (187)
I~ ResearchField (193)
I~ StatisticalMethod (261)
I~ Technology (591)
I~ WorkflowStep (477)

I AnnotationData (895)

I~ ExperimentData (223)

Show entries

Help

Packages found under Software:

Biostrings

p ia c Bioconductor—orocvews

Developers About

Search table:

Package Maintainer Title
Tobias Verbeke, Wiliem Automated Affymetrix Array Analysis
ad <
e Ligtenberg Umbreila Package
Tobias Verbeke, Willem Automated Affymetrnix Array Analysis
a4Base S
Ligtenberg Base Package
- Tobias Verbeke, Willem Automated Affymetrix Array Analysis
adClassif s e
S Ligtenberg Classification Package
S4Core Tobias Verbeke, Willem Automated Affymetrix Array Analysis

a4Preproc

a4Reporting

ABarray

ABSSeg

Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Yongming Andrew Sun

Wentao Yang

Core Package

Automated Affymetrix Array Analysis
Preprocessing Package

Automated Affymetrix Array Analysis
Reporting Package

Microarray QA and statistical data

analysis for Applied Biosystems Genome

Survey Microrarray (AB1700) gene
expression data.

ABSSeq: a new RNA-Seq analysis
method based on absolute expression
iff i fizad Poissan

TOU =T
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Bioconductor

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

| All Packages

Bioconductor version 3.0 (Release)

Autocomplete biocViews search:

7 Software (936)

il I~ AssayDomain (299)
I~ BiologicalQuestion (261)
I~ Infrastructure (187)
I~ ResearchField (193)
I~ StatisticalMethod (261)
I~ Technology (591)
I~ WorkflowStep (477)

I* AnnotationData (895)

I~ ExperimentData (223)

Install Help

Packages found under Software:

biostrings

Developers About

Show entries Search table: |biostrings| X
Packafe — Maintainer Title
" String objects representing bioclogical
Biostnngs H-"Pages sequences, and matching algorithms
Infrastructure for Biostrings-based
BSgenome H. Pages

Showing 1 to 2 of 2 entries (filtered from 935 total entries)

genome data packages
4 Previous Next jp
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Bioconductor

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Bioconductor 3.0 » Sofiware Package
Biostrings

String objects representing biological sequences, and matching algorithms

Bioconductor version: Release (3.0)

Memory efficient string containers, string matching algorithms, and other utilities, for fast manipulation of
large biological sequences or sets of sequences.

Author: H. Pages, P. Aboyoun, R. Gentleman, and S. DebRoy

Maintainer: H. Pages <hpages at fhcrc.org=

Citation (from within R, enter citation(“"8iostrinas")):
Pages H, Aboyoun P, Gentleman R and DebRoy S. Biostrings: String objects representing biological
sequences, and matching algorithms. R package version 2.34.1.

Installation

To install this package, start R and enter:

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

Documentation

To view documentation for the version of this package installed in your system, start R and enter:

Bioconductor Biostrings

Developers About

Workflows » f

Common Bioconductor workflows
include:

= Oligonucleotide Arrays

= High-throughput Seguencing

= Counting Reads for Differential
Expression (parathyroideSE vignette)

= Annotation |

* Annotating Vanants

* Annotating Ranges

= Flow Cytometry and other assays

* Candidate Binding Sites for Known
Transcription Factors

* Cloud-enabled cis-eQTL search and
annotation

* RNA-Seq workflow: gene-level
exploratory analysis and differential

* Changing genomic coordinate systems
with rtracklayer::liftOver

= Mass spectrometry and proteomics
data analysis

Mailing Lists »

Post questions about Bioconductor
packages to our mailing lists, Read the

posting quide before posting! v

—— = = ——— —

— ===
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Bioconductor Biostrings

Bioconductor octiens

DataRepresentation

Y Pl http://bioconductor.org/packages/release /bioc/html /Biostrings.html ~C

Documentation |

PoTRayEs LU OOr amng nsis. Kead oie 7N

: ; : : : posting guide before posting!
To view documentation for the version of this package installed in your systemy//start R and enter: P .

* bioconductor
= bioc-devel
browsevignettes("Biostrings")

PDF R Script A short presentation of the bg#€ classes defined in Biostrings 2
PDF R Script  Biostrings Quick Overvie
PDF R Script  Handling probe sequegfe information
] PDF R Script  Multiple Alignme
il PDE R Script  Pairwise Seqy#nce Alignments
PDF Referen anual
Text NEW,
Details
|
. s [Datalmport, DataRepresentation, Genetics, Infrastructure, SequenceMatching,
biocViews R =
Sequencing, Software
Version 2.34.1
| In
Bioconductor BioC 1.6 (R-2.1) or earlier |
since
License Artistic-2.0
Depedids R (== 2.8.0), methods, BiocGenerics(>= 0.11.3), S4Vectors(>= 0.2.2), IRanges(>=

1.99.27), XVector{== 0.5.8)
Imports graphics, methods, stats, utils, BiocGenerics, IRanges, XVector, zlibbioc

BSgenome(>= 1.13.14), BSoenome.Celegans.UCSC.ce2(>= 1.3.11),
BSgenome.Dmelanogaster.UCSC.dm3(>= 1.3.11), BSgenome.Hsapiens,UCSC.hg18,

Suggests drosophila2probe, hqu95av2probe, hgul33aprobe, GenomicFeatures(>= 1.3.14),
hgu95av2cdf, affyv(>= 1.41.3), affvdata(>= 1.11.5), RUnit

System

Requirements

URL

altcdfenvs, Basic4Cseq, BRAIN, BSgenome, ChiPpeakAnno, ChiPsim, cleaver,
CRISPRseek, DASIR, DECIPHER, deepSNV, FDb.FANTOM4.promoters.hglg,
GeneRegionScan, genomes, GenomicAlignments, GOTHIC, harbChlP, hiReadsProcessor,
iPAC, JASPAR2014, kebabs, methVisual, minfi, MotifDb, motifRG, oligo, oneChannelGUI,




DataRepresentation

Bioconductor Biostrings

Infrastructure
Pl http://bioconductor.org/packages/release /BiocViews.html=_ DataRepreser

r - DataRepresentation

Bi O CO n d U C to r Irstall Help Developers

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

All Packages

Bioconductor version 3.0 (Release) ages found under DataRepresentation:

Software

34

Autocomplete biocViews search:

Zhow [All V| entries Search table:

L Package A Maintainer Title
= ) Gene Expression Atlas query and gene set
* Software (936) AtlasRDF James Malone cniichrent vackage.
: ;
' SasE D) BaseSpaceR Adrian Alexa R SDK for BaseSpace RESTful API

BiologicalQuestion (261)
7 Infrastructure (187)
Datalmport (82)
DataRepresentation (34)

An extension of the bigmemory package
bigmemoryExtras Peter M. Haverty with added safety, convenience, and a
factor class.

String objects representing biological

GU_I (20) . Biostnngs H=Pages sequences, and matching algorithms
ThirdPartyClient (S) - A
I ResearchField (193) BSgenome H. Pages ;r;ftraasptarz;:tat;reesfor Bioetrings-based genome
I~ StatisticalMethod (261) ) ) . n
> Technolo 591 Ana!ygs, explorahoq, manipulation, and
gy (591) cummeRbund Loyal A. Goff visualization of Cufflinks high-throughput
" WorkflowStep (477) sequencing data.
I AnnotationData (895) ;
b ExperimentData (223) flowPlots 8 Aawking flowPlots: analysis plots and data class for

gated flow cytometry data

Import flowJo Workspaces into
flowWorkspace Greg Finak,Mike Jiang BioConductor and replicate flowlo gating
with flowCore
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L] Software

B | O CO N d U CtO r Infrastructure Biostrings

SequenceMatching

Pl http://bioconductor.org/packages/release /bioc/html /Blostrings.html 2~ ¢ || PJ Brocormucor—orostmgs— =) —

Post questions about Bioconductor
packages to our mailing lists. Read the A

posting guide before posting!

Documentation

To view documentation for the version of this package installed in your system, start R and enter:
* bioconductor |
= bioc-devel

browsevignettes("Biostrings")

PDF R Script A short presentation of the basic classes defined in Biostrings 2
PDF R Script  Biostrings Quick Overview
PDF R Script  Handling probe sequence information
] EDFE R Script  Multiple Alignments
" | PDF R Script Pairwise Sequence Alignments
PDF Reference Manual
Text NEWS

. s Datalmport, DataRepresentation, Genetics, Infrastructure, SequenceMatching,
biocViews =
Sequencing, Soft
Version 2.34.1
" In
Bioconductor BioC 1.6 (R-2.1) or Barlier |
since
License Artistic-2.0
R (== 2.8.0), methods, BiocGenerics(>= 0.11.3), S4Vectors(>= 0.2.2), IRanges(>=
Depends T _—
1.99.27), XVector{== 0.5.8)
Imports graphics, methods, stats, utils, BiocGenerics, IRanaes, XVector, zlibbioc
BSgenome(>= 1.13.14), BSaenome.Celegans.UCSC.ce2(>= 1.3.11),
Suggests BSgenome.Dmelanogaster.UCSC.dm3(>= 1.3.11), BSgenome.Hsapiens,UCSC.hg18,
ag drosophila2probe, hqu95av2probe, hgul33aprobe, GenomicFeatures(>= 1.3.14),
hgu85av2cdf, affv(>= 1.41.3), affvdata(>= 1.11.5), RUnit
System
Requirements
URL

altcdfenvs, Basic4Cseq, BRAIN, BSgenome, ChiPpeakAnno, ChiPsim, cleaver,
CRISPRseek, DASIR, DECIPHER, deepSNV, FDb.FANTOM4.promoters.hglg,

GeneRegionScan, genomes, GenomicAlignments, GOTHIC, harbChlP, hiReadsProcessor, V)
iPAC, JASPAR2014, kebabs, methVisual, minfi, MotifDb, motifRG, oligo, oneChannelGUI,




SequenceMatching 17
(R )

Bioconductor

=21 Bl http://bioconductor.org/packages/release /BiocViews. html#___SequenceMat O ~ & | P Biog

CRISPR

BSgenome

RIS ..' Search:

Bi OCO n d U Cto r Install Developers

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

All Packages

l |
Bioconductor version 3.0 (Release) Packages found under SequenceMatching:
Autocomplete biocViews search: Show entries Search table:
L I Package * Maintainer Title
String objects representing biclogical sequences,
GenomeAnnotation (10) Biostrings H. Pages d e fos g
GenomicVariation (6) A ane Matching argor m.s
i VinkageDisequilitriam (1] e P Infrastructure for Biostrings-based genome data
g 5 et ls ‘ packages
MotifAnnotation (3)
MotifDiscovery (4) Sarah Sheppard; This 2 ; ;
- i . : : package classifies putative polyadenylation
. pdTS H . 3 g :
NetworkEnrichment (13) cleanUpdTSeq JZI::hong Ou; Lihua Julie sites as true or false/internally oligodT primed.

NetworkInference (17)
Finding Co-occuring motifs of transcription factor

SequenceMatching (17) cobindR Manuela Benary binding sites ‘
SomaticMutation (4)
VariantDetection (1) CRISPRseek Lihua Julie Zhu Design of target-sp_eciﬁc guide RNAs in CRISPR-
I Infrastructure (187) e Cas9, genome-editing systems
I~ ResearchField (193) daglogo Jianhong Ou daglogo |
I StatisticalMethod (261) Intearating Functional Non-coding Datasets with
I~ Technology (591) FunciSNP Simon G. Coetzee Genetic Association Studies to Identify Candidate
I~ WorkflowStep (477) Regulatory SNPs
I AnnotationData (895) v hapFabia: Identification of very short segments of
I ExperimentData (223) hapFabia Sepp Hochreiter identity by descent (IBD) characterized by rare

variants in large sequencing data v
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] BSgenome

Biostrings

Bioconductor

£~ & | Pl Bioconductor - BSgenome

e e search: |||
B] O CO n d U C to r Install Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Pl http://bioconductor.org/packages /release bioc /html /BSgenome.html

Home » Bigconductor 3.0 » Sofiware Packages » BSgenome

Workflows »

" B Sg e n O me Common Bioconductor workflows

II include:

. g = Oligonucleotide Arrays
Infrastructure for Biostrings-based genome data packages * High-throughput Seguencing
= Counting Reads for Differential
Expression (parathyroideSE vignette)
Bioconductor version: Release (3.0) * Annotation
R * Annotating Vanants
'l Infrastructure shared by all the Biostrings-based genome data packages * Annotating Ranges
. = Flow Cytometry and other assays i
Authiog: Heeve Pages * Candidate Binding Sites for Known
Maintainer: H. Pages <hpages at fherc.org> Transcription Factors
o | * Cloud-enabled cis-eQTL search and
Citation (from within R, enter citation(” )): annotation
* RNA-Seq workflow: gene-level
Pages H. BSgenome: Infrastructure for Biostrings-based genome dats packsges. R package version exploratory analysis and differential
1.34.1. expression
* Changing genomic coordinate systems
3 with rtracklayer::liftOver
Installation = Mass spectrometry and proteomics
data analysis

To install this package, start R and enter:

source("http: //bioconductor.org/biocLite.R")
biocLite("BSgenome")
Mailing Lists »

Documentation Post questions about Bioconductor
packages to our mailing lists, Read the

To view documentation for the version of this package installed in your system, start R and enter: osting quide before posting! v

=

==
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Bioconductor

P~-0C

I http://bioconductor.org/packages /release bioc /html /BSgenome.html

Documentation

To view documentation for the version of this package installed in your system, start R and g

browseVignettes(“BSgenome™)

PDF R Script  Efficient genome searching with Biostrings apd the BSgenome data packages
PDF B Script How to forge a BSgenome data packag

PDF Reference Manual
I Text NEWS
N | .

Details

Annotation, DataRepreg#htation, Genetics, Infrastructure, SNP, SequenceMatchfng,

Software

Version 1.34.1

|

In

Bioconductor

since

\ License

R (== 2.8.0), methods, BiocGenencs(>= 0.1.2), S4Vectors(>= 0.0.7), INznges(>=

Depends 1.99.1), GenomelnfoDb(>= 1.1.4), GenomicRanges(>= 1.17.15), Biostrings(>= 2.33.3),
riracklaver(>= 1.25.8)
methods, stats, BiocGenerics, S4Vectors, IRanges, XVector, GenomelnfoDb,

Imports
GenomicRanges, Biostrings, Rsamtools, rtracklayer
BiocInstaller, BSgenome.Celegans.UCSC.ce2(>= 1.3.11),

s £ BSgenome.Hsapiens.UCSC.hg19(>= 1.3.11), BSgenome.Hsapiens.UCSC.hg19.masked,

uggests BSgenome.Rnorvegicus.UCSC.m5, SNPlocs.Hsapiens.dbSNP.20100427, hquS5av2probe,

Biobase, RUnit

System

Requirements

URL

BSgenome.Alvrata. JGI.v1, BSaenome.Amellifera.BeeBase.assembly4,
BSgenome.Amellifera.UCSC.apiMei2, BSgenome.Amellifera. UCSC.apiMel2.masked,
BSgenome.Athaliana. TAIR.04232008, BSgenome.Athaliana. TAIR.TAIRS,
BSgenome.Btaurus.UCSC.bosTau3, BSgenome.Btaurus.UCSC.bosTau3.masked,
BSgenome.Btaurus.UCSC.bosTaud, ESgenome.Btaurus. UCSC.bosTaud.masked,
BSgenome.Btaurus.UCSC.bosTaub, BSgenome.Btaurus. UCSC.bosTau6.masked,

Biostrings

BSgenome

BSgenome
Depends( )

BSgenome
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Bi

oconductor

IR RGui (64-bit)

BSgenome
libraryBSgenomeg
R Gui
= |6 [

I RE HEE Zoft Jlvyr—2 D142 FD AT

EREEEE

IR R Console

[o ][ =]

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet™
Copyright (C) 2014 The R Foundation for Statistical Com$
Platform: x86 64-wed-mingw32/x64 (64-bit)

R [I. BHEEVIFDIFPTHED IEEifBELITY.
—TEDFRGFCIEALE. BRIChEBERTACEHNTEES
BB REALTIE. "1icense ()" 3L 'licencs

R FZOEMECLHHEITOVIOFTT.

FHLAE

'contributors () ' EA LTS

FE R P R O -UE BT BT AERORINMCS

"citat

"demo (
'help(
'help.

ion ()" EAALTIEZL,

) U EATNETEEHDLCHTEET,
)" EThEA S AL T EETY,
start ()" T HTML J5oHiCL2~) 78300 TS

"g() ' EADTNE R BERETLET.

[LIRIIC —JEne) -0 28 - A& EIRLET]

> |

4

T k

~

m

Jul 30 2015
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Bioconductor

R RGuUI (64-bit) 3

I RE BEE ZofM

EECIREEEE

Hw&—* D214 ED AT

librarySgenomég

OK

"R R Console =R

> library (BSgenome)
ERENE/Twr -3 BiocGenerics EO-RFOOTY

ERENZ W -3 parallel EO-RoTY

IR R Console

Ao st SERBIC AL T,

> library (BSgenome)

4

R F. BEBYIFDIPTHD. T3
—FEDFMCHEAR. BRCChEBERTAIcHTEES The

R version 3.1.2 (2014-10-31)
Copyright (C) 2014 The R Foundation for Statistis
Platform: x86 64-wed-mingw32/x64 (64-bit)

"license ()"

R FZ{OEMECLAERIOVIONTT,
F¥<F 'contributors()' £ABLTEEN,
Fz. R P R O s —SEHMEETE BT EOETICS
'citation () ' £ AALTUEEL,

I

[LARIICt —JEne) -0 A - A& EIRLET]

SR ol —SEfF A EY . ‘BiocGenerics’

The
"Pumpkin Helmet"

%[Lﬂ'{% DJ-.EJ _[.—@_

wmaE "licencs

The

"demo () ' ¢ APTNETEEHDICHTELT.

"help ()" cFhEAIA AL TN HET.
"help.start()' T HTML J3o¥Ctar)ldniabhES
"g() " EAATNE R BETLETD.

following objects are masked from ‘package:paralles

clusterApply, clusterApplyLB, clustercCall,
clusterEvalQ, clusterExport, clusterMap,
parApply, parcapply, parlLapply, parLapplyLB,
parRapply, parSapply, parSapplyLB

following object is masked from ‘package:stats’:
xtabs
following objects are masked from ‘package:base’:

anyDuplicated, append, as.data.frame,
as.vector, cbind, colnames, do.call,
duplicated, eval, evalqg, Filter, Find, get,
intersect, is.unsorted, lapply, Map, mapply,
match, mget, order, paste, pmax, pmax.int,
pmin, pmin.int, Position, rank, rbind,
Reduce, rep.int, rownames, sapply, setdiff,
sort, table, tapply, union, unique, unlist

m

ERENE) W -3 IRanges EO0-PFPTT
ERENE/ Y -3 GenomicRanges EO-POTY
BRI ) Twr -3 GenomeInfoDb ®¥O-F 7T
EREN /Y -3 Biostrings EO-PTY
BRI T =% XVector FO-FHTY

> |

Jul 30 2015
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Bioconductor

library(XXX)

XXX
Depends Imports

Documentation

To view documentation for the version of this package installed in youg#fstem, start R and enter:

browseVignettes(“BSgenome™)

PDF R Script Efficient genome searching vy iostrings and the BSgenome data packages
PDF R Script How to forge a BSgenom package
PDF Reference Manual
Text NEWS
Details
Eiocvisws Annotation, DajfRepfesentation, Genetics, Infrastructure, SNP, SeguenceMatching,
Version
In
Bioconductor
since
License
>= 2.8.0), methods, BiocGenencs(>= 0.1.2), S4Vectors(>= 0.0.7), IRanges(>=
Depends .99.1), GenomelnfoDb(>= 1.1.4), GenomicRanges(>= 1.17.15), Biostrings(>= 2.3:
riracklaver(>= 1.25.8)
methods, stats, BiocGenerics, S4Vectors, IRanges, XVector, GenomelnfoDb,
Imports
GenomicRanges, Biostrings, Rsamtools, rtracklayer
Bioclnstaller, BSgenome.Celegans.UCSC.ce2(>= 1.3.11),
s ¢ BSgenome.Hsapiens.UCSC.hg19(>= 1.3.11), BSgenome.Hsapiens.UCSC.hg19.maske
uggests BSgenome.Rnorveqicus.UCSC.m5, SNPlocs.Hsapiens.dbSNP.20100427, hquS5av2pro
Biobase, RUnit
System
Requirements
URL

BSgenome.Alvrata.JGI.v1, BSaenome.Amellifera.BeeBase.assembly4,
BSgenome.Amellifera.UCSC.apiMei2, BSgenome.Amellifera. UCSC.apiMel2.masked,
BSgenome.Athaliana. TAIR.04232008, BSgenome.Athaliana. TAIR.TAIRS,
BSgenome.Btaurus.UCSC.bosTau3, BSgenome.Btaurus.UCSC.bosTau3.masked,
BSgenome.Btaurus.UCSC.bosTaud, ESgenome.Btaurus. UCSC.bosTaud.masked,
BSgenome.Btaurus.UCSC.bosTaus, BSgenome.Btaurus. UCSC.bosTau6.masked,

> library (BSgenome)
THRENT) T -3 BiocGenerics ®¥0-FHTY €—

TFENL W -3
SR — DR IR ET

The

The

The

TRENTL =3
FARENS) Tl =2
TRENTL =3
FARENS) Tl =2
Ei?ﬁént;'\?w’r -3
>

parallel ¥0-FTT €—
‘BiocGenerics’
following objects are masked from ‘package:paralles

clusterApply, clusterApplyLB, clustercCall,
clusterEvalQ, clusterExport, clusterMap,

parApply, parcapply, parlLapply, parLapplyLB,
parRapply, parSapply, parSapplyLB

following object is masked from ‘package:stats’:
xtabs
following objects are masked from ‘package:base’:

anyDuplicated,
as.vector,

append, as.data.frame,

chind, colnames, do.call,
duplicated, eval, evalqg, Filter, Find, get,
intersect, is.unsorted, lapply, Map, mapply,
match, mget, order, paste, pmax, pmax.int,
pmin, pmin.int, Position, rank, rbind,
Reduce, rep.int, rownames, sapply, setdiff,
sort, table, tapply, union, unique, unlist

IRanges ¥[0-F 7T €—
GenomicRanges ®¥0-PPTT €
GenomeInfoDb #0-FHTT €
Biostrings ®O0-F4TY €
XVector ¥0-FHTF €—

< |

(L k

m

1




=
Bioconductor

R R Console

The following object 1s masked from ‘package:stats’:

xtabs

The followling objects are masked from ‘package:base’:

anyDuplicated, append, as.data.frame,
as.vector, cbind, colnames, do.call,

duplicated, eval, evalq, Filter, Find, get

intersect, 1s.unsorted, lapply, Map, ma
match, mget, order, paste, pmax, pmax
pmin, pmin.int, Position, rank, rbixd
Reduce, rep.int, rownames,

sort, table, tapply, union,

ERENEAwT -3 IRanges E0-F 4T
ExR=hi vy -3 GenomicRangeg/F0—FHTY
ExRENL w4 -3 GenomeInfg
ERENEAwr -3 Biostripds EO-FTT
EREn v -3 Xvec FO-FHETT

> ﬁibrary{BSgename}

>

4

Jul 30 2015

libraryBSgenome

m
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" S BSgenome

Biostrings
Bloconductor
E§ RGuUI (64-bit) .
JrAi. BE HBEE Eof Jlvsyr—T O1rET LT
EEREIBRRIENE
R R Console R R Console - B8 EoR =

R version 3.1.2 (2014-10-31)
Copyright (C) 2014 The R Fou
Platform: x8é 64-wed-mingw3Z

clusterExport, clusterMap, parApply, parCapply, parlLapply,
parLapplylB, parRapply, parSapply, parSapplyLB

R . BEh YIRS ITTRN. [5oe s s The following object 1s masked from ‘package:stats’:
—EDEFEMHICIEZ . BBLChE BBcHh
B EEHBcEL T, "1icense (

R SO BRECLIAHES I THRTE The following objects are masked from ‘package:base’:
$¥L<E 'contributors()' & AZ

xtabs

£ R R Y i} anyDuplicated, append, gs.data.frame, as.vectgr, cbing,
?citaéionE?@JgjégiiﬁggggLﬁ colnames, do.call, duplicated, eval, evalqg, Filter, Find,
e get, intersect, is.unsorted, lapply, Map, mapply, match,
tdemo () ' EAFENEFEERB mget, order, paste, pmax, pmax.int, pmin, pmin.int,
Thelp () ' SdhE A5l I4 s Position, rank, rbind, Reduce, rep.int, rownames, sapply,

'help.start()' T HTML J59% setdiff, sort, table, tapply, union, unique, unlist
v 1 ' i o . o
10" EADTRE R ERILET. | mpnntor - 1ranges &0-RTY
(AR —IEhED —hax —aigRL;  Fed vy =Y Kvector EH-FHETT
> library (BSgenome)
ERENE) vy -3 GenomicRanges E0-RFHTY
ERENE) T -3 GenomeInfoDb FO-F T
> library (BSgenome)
> |

> library (Biostrings)|

4
4
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Contents
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A
A Bioconductor (BSgenome
A
A (sessioninfo )
A R ( )
A FASTA GFF3
A
A FASTQ (Linux R )
A Linux FastQQ R (ShortRead Overrepresented sequences
A Linux FastQQ R (QuasR Per base sequence content
FastQC -- nogroup
A FastQC ( -- nogroup ) KmerContent
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H s B3 | ChIP-seq |12 DL\ T UCSC Ensembl

BSgenome R

o BRT | BEBERFHT | 127 = (Pathway)REHT | SeqGSEA(Wang 2014) (last modified 2014, BSgenome

« B | EEAR 12Dy T (last modified 2014/12/19) Ch”:)_ Seq
« BER | AR | phyloseg(Mchurdie 2013) (last modified 2014/05/29)

o BRI | T — L BRI (I T{lasrmodiﬂed"l f&#T | ChIP-seq | [CDUNT MEDIPS BSgenome

R | ChIP-seq | |- 2L+ 7 (Ul modified 2015/02 AP —. J——
Z#7 | ChIP- DiffBind s Innes 20127 (lasgf =@ 7= I3 A=y F T, SraTailor (Okietal, 20143, &= 52014512 H 50 [Close Up
gjﬁ ChIP-seq | ChIPscqR(Bambure mm‘é;; FHEE P TB AR L DRI FBY T P EURIR TR

STy 5 CEREL IS RERE AL T .
B%1f | ChIP-seq | chipseq (last modified Eﬂll.lllzmjilﬁl HELIEREY A7 v ILET
BEtH | ChIP-seq | PICS(Zhang 2011) (last medifig RH:

» ChIPsim: Zhang et al.. PLoS Comput. Bigt 2

* PeakSeqi%: Rozowsky et al.. Nat Biﬂe{hnol.. 2005

» CSAR:Kaufmann et al., PLoS Bidf 2009

» (MAT: Drottet al., Biﬂﬁ]formﬁics. 2010

» ChIPpeakAnno: Zhu et ;«lﬁ?ﬂ&-{{' Biromformatics, 2010
» PICS: Fhane et al._%metrics. 2011

o ChIPseqR: Humhﬁg et al . BMC Biowmnformatics, 2011
» DiffBind: s-Innes et al_, Nature, 2012

» MEDIPS: Lienhard et al.. Bioinformatics, 2014

* D55:Feng et al., Nucleic Acids Res 2014

o methylSig: Park et al.. Bioinformatics, 2014

RLI#:

» bwiool: Pohl and Beato, Bioinformatics, 2014
o SraTatlor: Oki et al.. Genes Cells._ 2014

Review, HAFZ4». RA47F1F

« H VS>> :Bailey et al.. PLoS Comput Bicl._ 2013
Jul 30 2015 » Review: Robinson et al . Front Genet., 2014




o J_ AR D | —45 | BCBIANS | 7 bBCH | BSsenome

BSgenome

]fﬁ, A0N EEI'D Eff.,ﬁm E N ﬁ IREEE |ﬁ§& g {last modified 20

4st modified 2014/04/02)
ACF! | BSzenometlast modified 2014/04/25)
BL?) | GenomicFeatures(Lawrence 2013)(last modified 2014/04/23)

A+0| —# | iAW E | 7/ LS | BSgenome NEW
BSgenome/ {0 T = ERLT RS T EMIED T LECYE RIS T & ¢UFETLET, 2ot (A

o RO —f

o A0 | — /8

o R0 | —R% | Tips | 15

« (k0| —h% | BoFI RIS

» -0 | —f% | BOFIERTS

« -0 | —f% | BoFIERTS

« {0 | —he |BCP|EYIS | FOE— 45—
« {20 | —Re | BOFIERIR | OE—5—
o A0 | —Re | BOBIERIR |20
» 0| —he | BOP|ERIF (RS20
» A0 | NGS | fE2 787 5wk — 4
» {0 | NGS | qPCRY> microarrayv'd:
Jul 30 2015

lyrata), 1237 22008 F (A mellifera), 220 2F ZF (A thaliana). 73/ (Btaurus) ., $28(Celegans), 7
(Cfamilians)., F-{0i/377 /97 )V T (D melanogaster)., ¥ 75 7+i a2 (Dreno), ZBF(Ecoly. 1F3
{(G.aculeatus)., 1242307 (G gallus), B} (Hsapiens), 717 7L (Mmulatta), 772 2 (Mmusculus) . F
183 — (P troglodytes) . Tt (Ronorvegicus), HEFBFEH S.cerevisiae), F ¥/ 7 Z A7 (T.gondu) &E| T4
IR R RS TR A e U 2T, cetSea#i|3 BSgenomeT T 1 7 P [single sequences] &115
HILICUAF P dENT I Bchr M0 SBOELTHELTWET, LIzt T, BEIFT2 247 /413 Tchrl)
LA ZTchrl random] 4 MchrUn random 73X 3@ CRRB- T2 SISEEL TS,

(27N -TF LD EE | T2r I EREL T L2 CHEEL LITFEaE -~
1. FIH oI 85 i L RIC 2 — IV iBAO EHiEE) 2 7 L higs:

#FLEL T -V EO—F )
library(BSgenome) #1150 T — VDFL A AR

#RE FFTTRE e T —VEU LT u Ty o A P IbEAE SRS L)
available.genomes() #Z M) T — R TRIFERET T S LEY AT e

#EE (o VAL —ILEAOEWEE T T
installed.genomes() # 2 F—JLBADEMEEY A F

#EMIE (T —VBTIE b hd a0 provider Pversion® SE|L THERTEL LGS
#4 2 —ILEADEMEF ) A F o F
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W ToF O B 7. LBCH | BSecnome Rver.3.1.3

(Bioconductor ver.3.0)

BSgenome 71

A0 | — & | BBHOE | &7/ LR | BSgenome NEW R

BS-zenomEJ“%:rlj’jr‘—i/""&ﬁﬁlu‘lfﬁ’?TJ?E*?J@@T'J;?EE?U"&EME%?U?’&H_'J_» %,%%T?} Rver.
lyrata), 2737 2208 F (A mellifera). 3O+ 2+ T+ (A thaliana), 73 (B tauged . | C.el ;
(éjaﬁmi]iaris)\ :Fffl]i/a'jifr}:'? J?{I?E(D.melamgaﬁteﬂx Jrz":'f'lﬁ-?wif:lin » 10). ﬁﬂ%@(;cﬁ 3.2.0(B|oconductor Ver'3'1) 7

(G.aculeatus). =¥ 3974  (G.gallus). =F (Hsapiens). 7477 Bdmulatta). 77 2 (Mmusculus) . F

L3 — (Paroglodytes) . St (Ronorvegicus). HEFEFEL(S cerevispad). 275 2 (T gondn) ZZE| Tk 2

PEEEEDFFHTIRE TR A2 s i T, getSe]#4 3 BSpepbme L £ It P [single sequences] &, 13

af T A EnNThvdchr S0 20 0EETHEL TV T LIch'- T, @E 1350 27 /L3 Tchrl)

LA CTehel_random] 4> TchrUn_random |74 & 6 ZF (il DBV E L% |} R Console = EeE
[P I=-TF 4L IR ) D EE| TP I REL I (L DRI

1. FIFHTTRE E I RIC A R b — L BAO PhEs) 2L 77 [D6

-~

"BSgenome.Ptroglodytes.UCSC.panTro2"

[57] "BSgenome.Ptroglodytes.UCSC.panTroZ.masked"
#R BTy T —VEO- K NP [58] "BSgenome.Ptroglodytes.UCSC.panTro3"
library(BSgenome) By T—U0 [59] "BSgenome.Ptroglodytes.UCSC.panTro3.masked"

$EE (HETEE o T — VY A T T w2 =) [60] "BSgenome.Rnorvegicus.UCSC.rn4d"

]
]
]
]
]
available.genomes() #_ D1 T- [€l] "BSgenome.Rnorvegicus.UCSC.rnd.masked"
ST (A —IERDEYIEE 2 k7 ) [62] “BSgenome.Rnorvegllcus.UCSC.IHE .
installed.genomes() 42—, [63] "BSgenome.Rnorveglcus.UCSC.rn5.masked
[64] "BSgenome.Scerevisiae.UCSC.sacCerl”
#HRAE (N T -V TV VWb SN providertrersi 5] "Bsgenome.Scerevisiae.UCSC.sacCer2”
A @R [66] "BSgenome.Scerevislae.UCSC.sacCer3”
[67] "BSgenome.Sscrofa.UCSC.susScr3”
[68] "BSgenome.Sscrofa.UCSC.susScr3.masked"”
[€9] "BSgenome.Tgondii.ToxoDB.7.0"
[70] "BSgenome.Tguttata.UCSC.taeGutl"”
[?ﬁ] "BSgenome.Tguttata.UCSC.taeGutl . .masked”
>

1 m
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IR R Console = 4 (hgl?, 18, 19,

> available.genomes () R rconsolf GRCH38) 2013 12
[1] "BSgenome.RAlyrata.JGI.v1" (GRCh38) R
[2] "BSgenome.Amellifera.BeeBase.asse [29] "bogorrormeror—t o roooor oo e
[3] "BSgenome.Rmellifera.UCSC.apiMel2 [30] "BSgenome.Ecoli.NCBI.20080805"
[4] "BSgenome.Amellifera.UCSC.apiMel2 [31] "BSgenome.Gaculeatus.UCSC.gasAcul”
[5] "BSgenome.Athaliana.TAIR.04232008 [32] "BSgenome.Gaculeatus.UCSC.gasAcul .masked"
[6] "BSgenome.Athaliana.TAIR.TAIRS" [33] "BSgenome.Ggallus.UCSC.galGal3"
[7] "BSgenome.Btaurus.UCSC.bosTau3" [34] "BSgenome.Ggallus.UCSC.galGal3.masked"
[8] "BSgenome.Btaurus.UCSC.bosTau3d.ma [35] "BSgenome.Ggallus.UCSC.galGal4d"™
[S] "BSgenome.Btaurus.UCSC.bosTaud" [36] "BSgenome.Ggallus.UCSC.galGald.mgeked"
[10] "BSgenome.Btaurus.UCSC.bosTaud.ma [37] |"BSgenome.Hsapiens.NCBI.GRCh38"
[11] "BSgenome.Btaurus.UCSC.bosTaus" [38] |"BSgenome.Hsapiens.UCSC.hgl7"
[12] "BSgenome.Btaurus.UCSC.bosTaut.ma [39] |"BSgenome.Hsapiens.UCSC.hgl7.masked"
[13] "BSgenome.Celegans.UCSC.celO" [40] |"BSgenome.Hsapliens.UCSC.hglg8"
[14] "BSgenome.Celegans.UCSC.ce2" [41] |"BSgenome.Hsaplens.UCSC.hgl8.masked"
[15] "BSgenome.Celegans.UCSC.ceg" [42] |"BSgenome.Hsaplens.UCSC.hgls"
[16] "BSgenome.Cfamiliaris.UCSC.canFam [43] |"BSgenome.Hsapiens.UCSC.hgl9.masked"
[17] "BSgenome.Cfamiliaris.UCSC.canFam [44] "BSgenome.Mfuro.UCSC.musFurl™
[18] "BSgenome.Cfamiliaris.UCSC.canFam [45] "BSgenome.Mmulatta.UCSC.rheMac2"
[15] "BSgenome.Cfamiliaris.UCSC.canFam [46] "BSgenome.Mmulatta.UCSC.rheMac2.masked"
[20] "BSgenome.Dmelanogaster.UCSC.dmZ" [47] "BSgenome.Mmulatta.UCSC.rheMac3"
[21] "BSgenome.Dmelanogaster.UCSC.dmZ. [48] "BSgenome.Mmulatta.UCSC.rheMac3.masked"
[22] "BSgenome.Dmelanogaster.UCSC.dm3" [49] "BSgenome.Mmusculus.UCSC.mml0"
[23] "BSgenome.Dmelanogaster.UCSC.dm3. [50] "BSgenome.Mmusculus.UCSC.mml0.masked"
[24] "BSgenome.Drerio.UCSC.danRer5" [51] "BSgenome.Mmusculus.UCSC.mm8"
[25] "BSgenome.Drerio.UCSC.danRer5.mas [52] "BSgenome.Mmusculus.UCSC.mm8.masked"
[26] "BSgenome.Drerio.UCSC.danRere" [53] "BSgenome.Mmusculus.UCSC.mmS" =
[27] "BSgenome.Drerio.UCSC.danReré.mas [54] "BSgenome.Mmusculus.UCSC.mm9.masked"
[28] "BSgenome.Drerio.UCSC.danRer7" [55] "BSgenome.Osativa.MSU.MSU7"

] 1 p
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BSgenome

A200 | —fi& | ERE | 7/ LS | BSgenome N

BSgenome! VT — U F RO T #2738 DT LECFIPE RS & 4=\ 7
lyrata), 2137 22005 F (A mellifera), 0O+ 2+ 27 (A thaliana). 3 (B jhun] installed
(C familiaris), F-103-373/37 13 T (D.melanogaster). ¥ 7570w a (Dfrerid
(G.aculeatus). T=H+i-37F4 1 (Ggallus). EF (Hsapiens). 71147 7)1 (M mula
1427 — (P troglodytes) . Sl (Ronorvegicus), HEFEFEI(S cerevisiae), /- F

10
( PC

(BSgenome.Hsapiens.NCBI.GRCh3

.genome$

)7

A iED H R Th A AW E T, getSeqfi# 3 BSgenome
iU 7P denT dchr M 20D FETHHEL T ET ., L
Ll CTehrl random] 4% chrUn random |78 & 6 E{fl CBRR- T A SYoFBLTLES L,

7 -TF s O D EE| TI7 I FFE T L O UISEEEL LI O~
1. HIHOTaFS £ RS RIC A AL — IV BAAO L HEE) A 7y Uichvigs:

cHis T, R0 2 L

72/ x4} D T'single sequences] &1, 15

I Mchrll

(

#FLEE LT -0 —F .. _ | R rRconsole
library(BSgenome) #1400 T L DFL A

$AT (FIETTEE S T —VEY A b T o A AL —IiFa Y [68

TFE (1o EROEEE U7y ) L70

> installed.ge
#HEMIE (T —HTICW b v S8 providerf2version [1] "BSgenome
s e e

[2] "BSgenome.
[3] "BSgenome.
[4] "BSgenome.
[5] "BSgenome.
[6] "BSgenome.
[7] "BSgenome
> |

] "BSgenome.
available.genomes() #_0 i 7 =P [69] "BSgenome.
] "BSgenome.
installed.genomes() #1032 F— ) [71] "BSgenome.

Tgondii.ToxoDB.7.0"
Tguttata.UCSC.taeGutl"”

nomes ()

Athaliana.TAIR.TAIRS"™

Celegans.UCSC.ce2"
Celegans.UCSC.ceg"
Drerio.UCSC.danRer7"
Hsapiens.NCBI.GRCh38"
Hsaplens.UCSC.hgl9"

LMmusculus.UCSC.mml1o"

I

(=] O |uSa)

Sscrofa.UCSC.susScr3..masked”

Tguttata.UCSC.taeGutl.masked"”

#1205

rs
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W ToF O B 7. LBCH | BSecnome 9 2013 12

(GRCh38) R multi
BSgenome cosa
A0 | —fi& | BEOE | 7/ LS | BSgenome NEW hoge
BSgenome) iy — 7 AV THE 2 45 A MO 7 LETSIE IS T B0 5% L 3 4 3.3GB
lyrata), 7372 2208F (A mellifera), 0O 7+ A+ (A thaliana), 73 (B taurus) I

(C familiaris), F-103-37337 13 T (D melanogaster). ¥ 7570w 2 (Drerio). ]
(G.aculeatus). =& 9974  (G.gallus). F (Hsapiens). 7471 (Mmulatta). 77 Z (Mmusculus) . F
L2 — (Paroglodytes) . St (Ronorvegicus). HEFEFEL(S cerevisiae). +F2 752 (T gondn) X Tk 2
PEEEIEDF T RERS A 2 s i T, getSeq]#4 3 BSgenome L £t P [single sequences] &, 13

| v FEonhe | vSE T FHpmdp) T sFA | FRN T IS I T It T ot |

i F putl ) - St

Ll CMehrl rand
[P ]-TF 4112

1. #IHTEFT EhiE X R

#F WA AT — L
library(BSgenome)

#£%F (FH0I8E"D)

available.genomes

#EE (1 2 F =

installed.genomes

#BAEE (V4 AT —2]

0. A/} — IBADE |} ("BSgenome Hsapiens NCBLGCRChIS"MD Y LECHFFE multi- FASTAZ 71 L CHRELIEWRS:

2013F 12 Rl — 2 ZF 7= Genome Reference Consortium GRCh38Td . R ver. 3.1.0&Bioconductor ver. 2,140 _HD IgigT™
=E{TOREC Y

out_f <- "hoge9.fasta" #0177 A I-BEIEE L Tout_fICiEiR
param <- "BSgenome.Hsapiens.NCBI.GRCh38™#/% T — 3/ E%{5F

B T = O — F ]
library(param, character.only=T) #param TT5E L 7o/ 5w T — D EEAA A+

#ATIR (paramTIBEL /o i T =2 P OA F2/ 2 9 | Fgenomel 23—)

#param TIETEL IoXFH Do Z/ o O F BERIFL
tmp <- ls(paste(”package”, param, sep=":"))#param TIiEEL /o)t T— L THHTIEESH F/x 7 F BFE
genome <- eval(parse(text=tmp)) # W FHltmpERA F 5 9 b & L Tgenomel CFERA( V4w 7 — 25 C13 ]

#HEEEL T ARITTE

# A
fasta <- getSeq(genome) #7 ) LIBEACY|EEF L L oS R T fastal CHEEH
names(fasta) <- segnames(genome) #description(BsEr B0l Tlva

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

£ >

Jul 30 2015
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BSgenome

0. 1222 — I AADE | ("BSgenome Hsapiens NCBLGRChIS™MD Y AECHPE multi-FASTAZ 71 LT
2013F 12 AI0)) — 2 Z N7z Genome Reference Consortium GRCh38Td . R ver. 3.1.0&Bioconductor ver

EITOIRET T .

out £ <- "
param <- "BSgenome.Hsapiens

#FLBIL T —EO—F

library(param, character.only=T)
#ﬁﬂﬁ@wmﬁ%ﬁbkﬁwq_y¢@j|

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

e —FadbEr— L, F

R R Console

> fasta

fasta
fasta

# N7 1 ILBEREL Tout_fICH
.NCBI.GRCh38"#/)% w T — B HFE

Ay

file=out f, format="fasta",

4Ll EDI|/IRT

—Wigs:

(= & S

S

WidtS

L DNAStringSet instance of length 455

#EE

fasta <- getSeg(genome) [1]

names(fasta) <- segnames(genome) [2]
[3]
#2771 IICRE [4]
writeXStringSet(fasta, file=out f, f¢ [5]
_ [451]
[452]
[453]
[454]
[455]

> |

Jul 30 2015

width
248956422
242193529
198295559
150214555
181538255
200773
170148
215732

170537
177381

TCTACTCTC. .
TTTCTTTCT. .
TGTGGTGAG. .
TCTACTCTC. .
GATCTATCT. .

I

. GGGGAATTC
. GGGGAATTC
. GGGGAATTC
. GGGGAATTC
. GGGGAATTC

names
1

[ T P L

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

41




N I A R ST 1 22
BSgenome

0. (2 RF — ILABAAHOEF ("BSzenome Hsapiens NCBLGRChAS"D . LACHPE multi-FASTAZ 7 I THRELAL

2013F 12 BIC ) — 2 & 7z Genome Reference Consortium GRCh38Td . R ver. 3.1.0&Bioconductor ver. 2. 14JAD IRIET

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

#FLBIL T —EO—F

= L.
-

library(param, character.only=T o TR LTt TS '
v (paran, D RRconsde E=g e -
#BIAIE (param THEEL fo) 8w 7 = PO || i
[454] 170537 TCTACKCTC...GGGGAATTC HSCHRI1 9KIR_FH1 5_:&. .
tmp <- ls(paste("package", param, [455] 177381 GATZTATCT...GGGGAATTC HSCHRISKIR RP5 B ...

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

#A width| seqg

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
[19]]| 58€l176l6|NNNNNNNNNN...NNNNNNNNN 19
[20] ]| 4444167 | NNNNNNNNNN. .. NNNNNNNNN 20
[21]] 46709983 | NNNNNNNNNN. ..NNNNNNNNN 21
[2|2] 50818468 | NNNNNNNNNN. . . NNNNNNNNN 22

=

Jul 30 2015
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BSgenome

XY,

R

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

EITOIRET T .

out £ <- "
param <- "BSgenome.Hsapiens

#FLBIL T —EO—F

=9 fasta" #1277 1 II-BFEFEL Tout_fITHH
.NCBI.GRCh38"#)% « T — L EH 5T

library(param, character.only=T) RLRE';n;I:*E:” Tt T S
#RAIE (param TISEL fo /S T — 7D |

[21] 46709983 NNNNNNNNNN...NNNNNNNNN 21
tmp <- ls(paste("package", param, [22] 50818468 NNNNNNNNNN...NNNNNNNNN 22

genome <- eval({parse(text=tmp))

#EE

fasta <- getSeq(genome) [1]
names(fasta) <- segnames(genome) [2]
3
#2727 A IV CfRTF Eq}
writeXStringSet(fasta, file=out f, [5]
< [21]
[22]
[23]
[24]
[25]

> |

Jul 30 2015

> fastall:23]
L DNAStringSet instance of length 2*

width seq
248956422 NNNNNNNNNN. ..
242193529 NNNNNNNNNN. ..
198295559 NNNNNNNNNN. ..
190214555 NNNNNNNNNN. ..
181538259 NNNNNNNNNN. . .

names

[ Y O P S T e

46709983 NNNNNNNNNN. ..
50818468 NNNNNNNNNN...NNNNNNNNN |22
156040895 NNNNNNNNNN...NNNNNNNNN |X
572277415 NNNNNNNNNN...NNNNNNNNN |Y

16569 GATCACAGGT...ATCACGATG |MT

1Ll
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hogelO.fasta
BSgenome

0. (2R — I AADE | ("BSzenome Hsapiens NCELCRChISMDT A

2013F 12 BIC ) — 2 & F7- Genome Reference Consortium GRCh38Td . K ver. 3.1.0-Bioconductor ver. 2. .20 T Imig
E{TOIRET I .

out_f <- "hoge9.fasta" #1277 M II-BFEFEL Tout £ICH

param <- E;E—— sapiens.NCBI.GRCh38"#/){ w T — 2 EFI5F
#AEG T = F O - F
library(param, character.only=T) oo TR R e s e
R R Console oo e
#ATAIE (param TIEEL Fo/ e T =3/ RO | &
[21] 46708253 NNNNNNNNNN... i 21
tmp <- ls(paste("package", param, sej [2Z2] 50#18468 NNNNNNNNNN... 22
genome <- eval({parse(text=tmp)) > fas¥a[1:25]
¥ DNAStringSet instance of lgngth 25
#A width seq names
names(fasta) <- segnames(genpe) [2] 242193529 NNNNNNNNNN...N 2
~ [3] 198295559 NNNNNNNNNN. ..J) 3
#2274 iRz [4] 190214555 NNNNNNNNNN. .. 4
writeXStringSet(fasta, file=out f, f¢ [5] 181538259 NNNNNNNNNN NNNNNNNNN 5
< [21] 46705983 NNNNNNNNNN./ . NNNNNNNNN 21
[22] 50818468 NNNNNNNNNN /. .NNNNNNNNN 22
[23] 156040895 NNNNNNNNNN/ ..NNNNNNNNN X
[24] 57227415 . . . NNNNNNNNN Y
[25] 16569 GATCACAGHT...ATCACGATG MT

= write}{StringSet{fastaL file=out f, format="fasta", widt$ [
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W TorT —H ECoUmE 7 LEc ’j”ihﬁﬂ?ﬁ']lBSgenome hoge9.fasta

hogelO.fasta

BSgenome

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

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)

J T T T 1 ol s B I N T — U R i e TP e T

R R Console

#BTAIE (param TIEEL fo) S —2/ PO |
[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
width seq names
A [1] 248956422 NNNNNNNNNN...NNNNNNNNN 1
fasta < getSeq(genome) [2] 242193529 NNNNNNNNNN...NNNNNNNNN 2
names(fasta) <- segnames(genome) [3] 198235559 NNNNNNNNNN...NNNNNNNNN 3
[4] 190214555 NNNNNNNNNN...NNNNNNNNN 4
#2771 VISR [5] 181538259 NNNNNNNNNN...NNNNNNNNN 5
writeXStringSet(fasta, file=out f, f¢ . L
[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 (fasta[l:25], file="hogel(.fasta",

| @S N

1| 1]

Jul 30 2015
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[ J_ c b0 | —H8 aayumf%_|):r"maa§u|Bs.genome 10

BSgenome

A200 | —fi& | BERE | 7/ LS | BSgenome NEW
wome! ST — RN T 2 G E B0 T 2 LECFFERRIFT U e LT, e ata (A

4o v VT CA sallifaent 2ol 2 F A thnlineat L I = I TR 2B 00 alammeme’ -+

10. 4222 F = B&HOE ("BSzenome Hsapiens NCELGRChAS™DAY 2 L BLAOmulti- FASTAZ 7 I THREL WSS

- —EFE L. T iFFE d &0 ATY . 20 e r — L D S B 0D T BERD(chrl, 2, ., che22, cheX, chr'Y, and MT)T# & &
SV A SERTE .
TEE
izl |out F <- “"hogel®.fasta™ # LN 77 T ILEBEISE L Tout_fICiEERN -
LI#HNZ| | param <- "BSgenome .Hsapiens .NCBI.GRCh38"#/ % w 7 — B EETE
[77| |param_range <- 1:2° # 4 L Fo L EE E $ETE
LA e ,,J;r_‘q R R Console =
library(param, character.only=T) | width seq names 2
#14
1ib| | #BIMFE (paramTHEEL f=) b o —wgn [1] 248956422 NNNNNNNNNNN. . .NNNNNNNNNN 1
[2] 242193529 NNNNNNNNNNN...NNNNNNNNNN 2
#7 |tmp <~ ls(paste("package”, param, 3] 198295559 NNNNNNNNNNN...NNNNNNNNNN 3
ava] | genome <- eval{parse(text=tmp)) [4] 190214555 A
#7153 [5] 181538259 NNNNNNNNNNN...NNNNNNNNNN 5
ins| |#FE
fasta <- getSeq{genome)
#iE names(fasta) <- segnames(genome) [21] 46709983 21
[22] 50818468 NNNNNNNNNNN...NNNNNNNNNN 22
HRAEE( D LR ) Y) [23] 156040895 NNNNNNNNNNN...NNNNNNNNNN X
obj <- param_range [24] 57227415 NNNNNNNNNNN...NNNNNNNNNN Y
fasta <- fasta[obj T
asta <- fasta[obj] [25] 16569 GATCACAGGTC...CATCACGATG MT
>
< > $71ICIRTE
> writeXStringSet (fasta, file=out f, format="fasta", width=$§
> |
4 LI 3
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BSgenome

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

EITOIRET T .

9 26

out £ <- "hoge9.fasta"™ #1777 A IBFEEL Tout_ fIZFEIA
param <- “BSgenome.Hsapiens.NCBI.GRCh38"#)%\ T — 3/ B&IEE
#LFIL ) T O - F
library(param, character.only=T) Eai{égf”rﬂ*ﬁcj' Fod

nsole

#ﬁﬂﬁ@wmﬁ%ﬁbkﬁwq_y¢@j|

> #IPAIICIFRTE
tmp <- ls(paste("package”, param, sej > writeXStringSet (fasta,

genome <- eval({parse(text=tmp))

> fasta

file=out f, format="fasta",

(=[O |msa

S

WidtS

L DNAStringSet instance of length 455

#EE

fasta <- getSeg(genome) [1]

names(fasta) <- segnames(genome) [2]
[3]
#2771 IICRE [4]
writeXStringSet(fasta, file=out f, f¢ [5]
_ [451]
[452]
[453]
[454]
[455]

> |

width
248956422
242193529
198295559
150214555
181538255
200773
170148
215732

170537
177381

seq

NNNNNNNNN. . .

NNNNNNNNN. ..
NNNNNNNNN. . .

TCTACTCTC. .
TTTCTTTCT. .
TGTGGTGAG. .
TCTACTCTC. .
GATCTATCT. .

. GGGGAATTC
. GGGGAATTC
. GGGGAATTC
. GGGGAATTC
. GGGGAATTC
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HSCHR19KIR FHO8 B...
HSCHR19KIR FH13 A...
HSCHR19KIR FH13 B...
HSCHR19KIR FH15 A...
HSCHR19KIR RP5 B ...
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W g ot BcIENE | JOE - 5 At | BSeenomer TxDb S

o A F0O | —#% | Tips | HL5E

o (0| —f#= | BoYERIF |7 LBCT | i}ﬂ: =D3.'-t'“:: {last modified 2014/05/28)

« {0 | —f% | BoYERIF | LBCF | BSzenome(last modified 2015/02/19) NEW
o R0 | —#% | BLFIEYIF | 0T — 2807 | £ HEDBH S (last modi
« 40| —8% | BCFIERIS | 7 OE— 92— 805 | BSzenomer TxDbi S
o k0| —#% | BCFIERIS | 7O0F—2—B0F | GenomicFeatures(Lawre
« (0| —f% | BLPIERIS | SR 0T — LEDF | 243 DBAS (last modified 2014/04/02)

o b0 | —#ELECEIERIE [ F =07 AU — LEPE | hioma R Tineinclk 90091 1ast madified 2015/02/90) WH

+ FO NG
v (0| NG

Jul 30 2015

(last modified 2013/09/26)

2014/04/02)
modified 2015/02/20) NEW
¢ 2013){1ast modified 2015/02/20)

Ab0 | —fz | BHMEF | 7O0E—42—5 | BSgenome&TxDbH b
NEW

A AL BUBI(BSgenome)) Vo T — 2 EF T — L g B R (TDb) T — 2 RN T IR S A S iEO T O
T — 42— B EF S o BaECH; Ay R FT S vw e L EY . 2014F4 R — 2D

Bioconductor 2 14LIFED H# BT, 7/ L@ 0 e T =210 ) #
T a7 AT =g T =2 Ol RE A AT TSN E

MFHUET DT, 20152 A1 FE AR CEELFELI D, EFEED FEG T -V LIANEE T
SCT T2 — I NTHhWERTADT, T =0 A — 2 NThE A BFFLT
SR B\E1E. HR T — D A —ILEEEIDL T RORELED e =D A —
IWETT- T o BHEIL TU2Eh . BA3multi-FASTAZ 7 MILTE, IRIATIZ. ¥F5740a
(danRer7) 34T ./ &) o/ T —3/(BSegenome Drerio UCSC danRer7) 1T TF7EL ET 85, # 15T £ TxDb) i

A —LAREELAEND T, K s GFF 2 T o I RIS T makeTransenptDbFromGFF B R4 &% | FH
LT TransenptDbA 72/ 2 Db #8270 X T 2.0 BDERU FT,
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] J o b0 —#2 BCYIERI] | FOE — 2 —BCY | BSzenomed TxDbi s 1
hoge
- 1000
1. EF (hgl9)DBE: width
A AL e T — 24 (BSoenome Hsapiens UCSC hel9d #I5d 27 T =3 /J‘ﬁ T =34
(TxDb Hsapiens UCSC he19 knownGene) 5 AA T, R T EAI000ig B RIS T 4
out_f <- "hogel.fasta" 27 A N-BEEEL Tout_fICHIA
param_bsgenome <- "BSgenome. 5. UCSC.hgl9™#) % w7 — f%%*EE\BSEEHDIHE$®’?—J L™
param_txdb <- "TxDb.Hsapi 1219. knownGene™#! % 7 — /5% 5 E{TXDEEF“@TJT T
param_upstream <- 1800 #in BN o O BEACH I FI5TE
#RTFR(IEEL T2/ ty T — VD7 F3/ 2 4 | IR R Console =8 EoR 5
library(param_bsgenome, character.only S -
tmp <- ls(paste(“"package”, param bsger = fasta <- getSeq{ge e, h':?'g'E} #:]:EIIELJEEEEDS'
genome <- eval(parse(text=tmp)) > fasta FIESEL TS
library(param_txdb, character.only=T) A DN"ELStFlnq instance of length 23056
tmp <- ls(paste(“package”, param_txdb, wildth|seq name.s
txdb <- eval(parse(text=tmp)) [1] 1000 |ACACATGCTA. . .TTTCGTTAA 100287102
SAE [2] 1000 |GCTATTATCA. . .LAATAACTCT 79501
gn <- sort(genes(txdb)) [3] | 1000|GAATTAGGCT. .. .AAGGCGGGGE 43837
hoge <- flank(gn, width=param_upstrean (4] 1000|CGGGGAGCCC. .. .CTTGGGCCA 148398
fasta <- getSeq(genome, hoge) [5]1| 1000|CGGCGGGGCT. . .AGCGGCGGG 339451
#2771 IWICEREF [23052] 1000 | GGETGAGCCAL. . .ATCTCAGCC 283788
writeXStringSet(fasta, file-out f, for [23053] | 1000|AGCCCTCCAC...CTCTCCRAAC 100507412
B [23054] 1000 | CGGGGCCCAG. . .CCTGGCTGC 728410
[23055] | 1000|CGGGGCCCAG...CCTGGCTGC 100653046
[23056] | 1000 |CAGGCTGAGC...CTCACCGCG 100288687
>
> #7ILICIFRTF
> writeXStringSet (fasta, file=out f, format="fasta", wid$ |

> |
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] J b0 | —§% | BC5IERIS | 7 0% — 42— 5 | BSzenomed TxDbi 5 3 BSgenome TxDb
2
e 500

3. #B(ce6)D IBA: 20

AT A4 13T — 3 (BSeenome Celegans UCSC ce6)d FIRT 2F AT =323 20 by —3)

(TxDb.Celegans UCSC ce6.ensGene) & st A T SERIg e 008 B4 T2 0B B TO SEEFFEL IS

THEHTT,

out_f <- "hoge3.fasta #1027 F A I-BEEEL Tout_fITTH i A

param_bsgenome <- "BSg UCSC. ceb™#/) Vw7 — 3/ 5 F 15 F (BSgenomes Rl 47/ -,

param_txdb <- "TxDb.Celeggws” .ceb.ensGene™#/ 3w T —VBEIEFE(TxDBHRDF ./ T4 30

param_upstream <- 500 SEZEEERL (5 L iE T4 H EA T A e

param_downstream <- 20 IR R Console = EoR| ==

#AAIE(FEEL fo i 7 — VP OF Fir D f|:> fasta <- getSeq(gesbme, hoge) #ieELCEEED S

library(param_bsgenome, character.only > fasta #TESALTARETS

t =l te("package" b . . '

EQED;e f(Eizlﬁéaﬁiéfiﬁit;tﬁﬁﬁ"‘— I DNAString instance of length 27928

wldth|seq names

1ibf‘ﬂf‘3”ip?"am_t?dh: character.only=T) [1] 520 | TTGCGCGTAA. . .CCGCGTCAC Y74C9A.2

tmp <- ls{paste("package"”, param_txdb,

txdb <- eval(parse(tentetop)) [2]| 520(GCAGATAATT...ACGATGGAA Y74C9A.1

[3] 520 | AGAGGAATTT. . .CGAGACARAA YAE8G1C.12
#4E [4] 520 | TTACCTCCAG. . .CCCGATCCC Y48G1C.4
W = TOEELEEER ST (51| s20|cTTcarTccc. . .cocaccaGea Y48G1C. 2

hoge <- promoters(gn, upstream=param_L
downstream=param_downstrean

fasta <- getSeq(genome, hoge) [27924 520 |GGGTGTTACA. . .ATARMAAMAAG MTCE.Z259
[27925 520 |ATATCTGCAG. . .ATAATTCAG MTCE.30

[27927 520 | TTTATATTAT. . .TGTTTARAAT MTCE.33
[27928 520|GATTAATATT. ..TTAATARARAA MTCE.36
>

]
]
< [27926] 520 |GTAGTATTTT...TTATATTAA MTCE.32
]
]

F A ICIFRTF

>
> writeXStringSet (fasta, file=out f, format="fasta", wid$ |s
>

-

A

T 3
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" S |
Tips: sessionInfo sessionimid)

Rmm. R ( 3.2.0)

' LY

> sessionInfol()
R version 3.2.0
Platform: x86 64-wed4-mingw32/xed (64-bit)

Running under: Windows 7 x64 (build 7601) Service Pack 1

locale:

[1] LC COLLATE=Japanese Japan.93Z LC CTYPE=Japanese Japan.93Z2
[3] LC MONETARY=Japanese Japan.932 LC NUMERIC=C
[5] LC TIME=Japanese Japan.932

attached base packages:
[1] stats4 parallel stats graphics grDevices utils datasets methods
[9] base

other attached packages:

[1] TxDb.Celegans.UCSC.ceét.ensGene 3.1.2 BSgenome.Celegans.UCSC.ce6_1.4.0
[3] BSgenome.Hsaplens.UCSC.hgl9 1.4.0 BSgenome 1.36.0
[5] rtracklayer 1.28.3 Biostrings 2.36.1
[7] XVector 0.8.0 RCurl 1.95-4.¢6
[9] bitops 1.0-6 TxDb.Hsaplens.UCSC.hgl9%.knownGene 3.1.2
[11] GenomicFeatures 1.20.1 AnnotationDbi 1.30.1
[13] Biobase 2.28.0 GenomicRanges 1.20.3
[15] GenomeInfoDb 1.4.0 IRanges 2Z.2.1
[17]

S4vectors 0.6.0 BiocGenerics 0.14.0 ‘

loaded via a namespace (and not attached): M

Jul 30 2015 ’



" S
Tips: sessioninfo

R R Console

|} sessionInfo ()

E. version 3.2.0 (2015-04-1¢)

Platform: x86 64-wed4-mingw32/xed (64-bit)
Running under: Windows 7 x64 (build 7601)

locale:
[1] LC COLLATE=Japanese Japan.93Z2

R 1 (H. sapiens)

elegan$

3 (C.

Service Pack 1

LC CTYPE=Japanese Japan.932

[3] LC MONETARY=Japanese Japan.932 LC NUMERIC=C

[5] LC TIME=Japanese Japan.932

attached base packages:
[1] statsd parallel
[2] base

stats graphics

other attached packages:

grDevices utils

datasets methods

[1] {TXDb.Celegans.UCSC.ce6.ensGene 3.1.2

BSgenome.Celegans.UCSC.ce6 1.4.0]

[3] {BSgenome .Hsapiens.UCSC.hgl9 1.4.0 BSgenome 1.36.0
[5] rtracklayer 1.28.3 ’ Biostrings 2.36.1
[7] XVector 0.8.0 RCurl 1.95-4.¢6

[9] bitops 1.0-6

]
]
]
]
[11] GenomicFeatures 1.20.1
]
]
]

[13] Biobase 2.28.0
[15] GenomeInfoDb 1.4.0
[17] Sd4vectors 0.6.0

loaded via a namespace (and not attached):

Jul 30 2015
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GenomicRanges 1.20.3
IRanges 2Z.2.1
BiocGenerics 0.14.0




A A= | R =37 | BB MRT S 2T I 77 (#1GB )

o 2= | REFE | 285 | MacH (last modified 2015/03/22
o A=)l | RAT =3 | 1 1F 2T (20GB L) (last modified g1 5/05/25)
o ARV | RAT =V | BB R R S A IL DT (#GB ) modified 2015/07/24) 4%
o A= | RSeT = | BB R MRT S AT IO 7 G FD ) (last modified 20
o A=l lB S Y | B WRCER RO (ot madified 20NS05/75Y
s A2t AV A= | RV —2 | hEERIMRTSAT W I7(FGB?!) NEW
» (HIF%¥E)H
. (PR PE)|RTIEE (RTYywAD0OF AT — 2EEHAPTHET D T =2 FSATILIFO 0 —3F
. EEETH %*fﬁll"*)bﬁ'%ﬁ'ﬂ?‘ifﬁ'o R/ ST — J['D"J'('J'IJ/I"'JT%%CR—D\EBmmndmm J’J"‘::u BRI T
B Ve T =SS, —ED 4 A b =1Ll fE L - FE A IoHE . -

S"""FET.II?LC'"{’E;E{;\%.E%HQ Bl L lecLJ_tE( "TCC™ suppr'ESSUpdatES TRUE) ‘
L——hnluﬂn¥£D = aliE> TCR. biocLite(" TXDB. Celegans.UCSC.ceb.ensGeng”,
B FL I, biocLite("TxDb.Hsapiens.UCSE. hgld. knownGena:”

Ht bioclite("TxDb.Hsapiens.UCSC.hg38. knownGene™,
L. R* R bioclite("TxDb.Mmusculus .UCSC.mm1@. knownGene™,

2. CRANDS IR T LA iwr—| | #bioclite("yeastRMNASeq"”, suppresslUpdates=TRUE)
LY TR o — LB B Tal : — e
R #RT)w1 207 7— 2R3 THIH
SI38 DOV BIBF ST A+ bioclite("affy", suppressUpdates=TRUE)
S Ty e — bioclite("agiln". subpressUUndates=TRUE)
#(RT)EEASIRT TR | | Pk

install.packages("PoissonSe
install.packages("samr")

install.packages("seqinr”) | 4. BioconductordSIEHEIN TS 1T —JED (22—

ERT N A MO T Lo = sgzs T ABERD T —UTE, D —DOEESSFE TN CD, BEICNUTTFRANIT 40 E10F

Jul 30 2015

source("http://bioconductor.org/bio
biocLite("BSgenome.Athaliana.TAIR.T
biocLite("BSgenome.Celegans.UCSC.ceb!",

<

)y D07 LA 7 — 2 B THHIE
aresslpdates=TRUE)
ppressUpdates=TRUE)
pappresslUpdates=TRUE)
suppressUpdates=TRUE)
bioclite("TxDb.Rnorvegicus . UCSC.rn5.refGene™, suppressUpdates=TRUE)

OO ~NLTHZE, Lvaid g L) T — 2L T e BB GES0 .,

o R*)#HE L AL

. suppressUpdates=TRUE)#:-0 - 2+ A+
ppressUpdates=TRUE)#i2E 7 ./ &
biocLite("BSgenome.Drerio.UCSC.danRer7" 4 suppresslpdates=TRUE)#1 'S 71 w i a7
biocLite("BSgenome.Hsapiens.NCBI.GRCh3 suppresslpdates=TRUE)#t } 4./ L4 (GRCh38
biocLite("BSgenome.Hsapiens.UCSC.hgl9" ppressUpdates=TRUE)#E | 7./ L (hgl9)
biocLite("BSgenome.Mmusculus.UCSC.mm10 WMuppressUpdates=TRUE)# <~ 247/ L(mm1@)

54




R ver. 3.1.3R ver. 3.2.C

Bioconductor TxDb.Celegans.UCSC.ce6.ensGene 3.1.2
Bioconductor BSgenome.Celegans.UCSC.ce6 1.4.0
CRAN XML
CRAN RCurl 1.95-4.6
CRAN checkmate -
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] J Ah0 | —#% | Bi3IERIS | 7 0 — 52— B3l | BSgenomel TxDbin S 3
R ver. 3.1.3 o

R ver. 3.1.3
RCurl

(

)

R R Console La-E] ]
>[out f <- "hoge3.fasta" #H 7L 2EEELToS I
> |param bsgenome <- "BSgenome.Celegans.UCSC.ce6'"lifur —3IE2&18ES

>|param txdb <- "TxDb.Celegans.UCSC.ce6.ensGene "7~ Z518ES

>|param upstream <- 500 ST ENG . wabR STl

>|param downstream <- 20 Fen BRI S FRDIEERLSIS

>

> #ENLEE (FEFELE) Tl —Sidhda 2ih - 2% genomeB LU txdblc §

> library(param bsgenome, character.only=T)#aELZ/ vy —SDERS

ERINE/ T -3 BSgenome EO-FTT
ERENE v -3 rtracklayer E0-PFTT
Error 1in loadNamespace(] <- 1[ 11, c(lib.loc, .libPaths()), versis
VKML' DR RISl - D &ENE A
I5-: Jiwh =3 ‘rtracklayer’ &®ONFCEFHFATLE
> tmp <- 1ls(paste("package", param bsgenome, sep=":"))#fEELE/TvS
LV FIEIZ- as.environment (pos)
tE3]RUANC "package:BSgenome.Celegans.UCSC.ce6" =LvIIEBEHS
> genome <- eval (parse (text=tmp)) # M FHtmpERATUIORS
LIFETZ— eval (parse(text = tmp)) :
SIE 'expr' OFFEPCIT-HiEEZLE (B 'eval' [CHHTEAS

m

>
> library(param txdb, character.only=T) #EELE/ W —SDEHMS ‘
EaRaNf/ v -3 GenomicFeatures &0-P9TY

Error in loadNamespace(j <- 1[[1 , c(lib.loc, .libPaths()), versiSs
‘RCurl” &L DEpid e —SEENTER
IZ5-: Jiwgr—3f ‘GenomicFeatures’ —RTEEFHLTLE

T I
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0 7 —3 XML XML
X M L CRAN CRAN
install.packages Bioconductor

R R Console biocLite CRAN XML
> source ("http://biloconductor.org/biocLite.R") Tips
Bioconductor version 3.0 (BliocInstaller 1.16.5), ?blocLite for help
L new version of Bioconductor 1s available after installing the

most recent version of R; see http:// conductor.org/install
> blocLite ("XML", suppressUpdates=TRUE)
BioC mirror: http://bioconductor.org
Using Biloconductor version 3.0 (BiocInstaller 1.16.5), R version

3.1.3.
Installing package(s) "XML'

URL 'http://cran.fhcrc.org/bin/windows/contrib/3.1/XML 3.98-1.3.z5%
Content type 'application/zip' length 429%3309 bytes (4.1 MB)

FIZ URL
downloaded 4.1 MB
package ‘XML’ successfully unpacked and MD5 sums checked
The downloaded binary packages are 1in

C:\Users\kadotaxﬁppﬂata\LocalxTemp\RtmpERS4&M\downloaded_p$|:|

> | 3
€| 1 [ k
Jul 30 2015 57




[ To] — RCurl
RCurl CRAN
RCU I’| biocLite
R R Console LB ]

-

> source ("http://bioconductor.org/biocLite.R") #HZ G0
Bioconductor version 3.0 (BiocInstaller 1.16.5), ?blocLite for help
A new version of Bioconductor is available after installing the
most recent version of R; see http://bioconductor.org/install
> blocLite ("XML", suppressUpdates=TRUE)
BioC mirror: http://biloconductor.org
Using Bioconductor version 3.0 (BiocInstaller 1.16.5), R version
3.1.3.
Installing package(s) "XML'
URL 'http://cran.fhcrc.org/bin/windows/contrib/3.1/XML 3.98-1.3.z5%
Content type 'application/zip' length 4293309 bytes (4.1 MB)
FHNE URL
downloaded 4.1 MB

package ‘XML’ successfully unpacked and MD5 sums checked

The downloaded binary packages are 1in
C:\Users\kadota\AppData\Local\Tem tmpER54eM\downloaded_p$||

> biocLite ("Rcurl|', suppressUpdates=TRUE) E

-

4| i 3
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[ To] — RCurl
RCurl CRAN
RCU I’| biocLite
R R Console La-E ]

s

package ‘XML’ successfully unpacked and MD5 sums checked

The downloaded binary packages are in
C:\Users\kadota\AppDlata\Local\Tem
> bilocLite ("RCurl"™, suppressUpdates=TRUE)
BioC mirror: http://biloconductor.org
Using Bioconductor version 3.0 (BiocInstaller 1.16.5), R version
3.1.3.

Installing package(s) 'RCurl'

URL 'http://cran.fhcrc.org/bin/windows/contrib/3.1/RCurl 1.95-4.75%
Content type 'application/zip' length 2858866 bytes (2.7 MB)

Rz URL

downloaded 2.7 MB

tmpER54eM\downloaded ps

package ‘RCurl’ successfully unpacked and MD5 sums checked

The downloaded binary packages are 1in
C:\Users\kadota\ﬂppnata\Local&TempHRtmpEREﬂeMHdownloaded_p$|?|
> | F

-

1| 1] 3

Jul 30 2015
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] J o b0 —#2 BCYIERI] | FOE — 2 —BCY | BSzenomed TxDbi s

R ver. 3 . 1 . 3 checkmate

R R Console LB ]

|:> out f <- "hoge3.fasta" FENTPAILBEISELTS

> param bsgenome <- "BSgenome.Celegans.UCSC.ce6"#/{ur —Ji&&1gS

> param txdb <- "TxDb.Celegans.UCSC.ce6.ensGene"#/iu7 —Ii&&155

> param upstream <- 500 R SHEES LR IEERLYS

> param downstream <- 20 FeEmHIG S FRDIEERLSIS

>

> #ATAEE (FBELL) Twr =3z bk Bk genomeb ST txdbIC S

> library(param bsgenome, character.only=T)#aELZ/ vy —SDERS
ERINE/ T -3 BSgenome EO-FTT
ERENE/ v -3 rtracklayer E0-PFHTY

Error in loadNamespace(i, c(lib.loc, ibPaths()), versionCheck = 5

‘checkmate’ s IEBID/ T -2EHDEER
I5-: Jiwh =3 ‘rtracklayer’ &®0-RTEINATLE
> tmp <- 1s(paste("package™, param bsgenome, sep=":"))#f8ELEL/ITS
LI'FIZIZ- as.environment (pos)

tE3RUARC "package:BSgenome.Celegans.UCSC.cee" &LIIEHES
> genome <- eval (parse (text=tmp)) $ X FItmpERA IO S
LIFETZ— eval (parse(text = tmp)) :

21 'expr' DFHEPICIS-HEEFFILE (BAF 'eval' [CHTES

>
> library(param txdb, character.only=T) #EELE/TWr—2DEHMS
ExR=hi/fvr -3 GenomicFeatures EO-PFHTY

[ |

Error in loadNamespace(i, c(lib.loc, .libPaths()), versionCheck = §

1 | 1]

Jul 30 2015
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checkmate

checkmate biocLite

checkmate CRAN

R R Console BN EER D)

|:=- fasta <- getSeqg(genome, hoge) #teELZ BEEID IS EELR1ES
LIFizz5— (function (classes, fdef, mtable)
unable to find an inherited method for function ‘getSeq’ for s5
> fasta #IESELTAIZUTY
IZ-: AJU1HR 'fasta' HEDTIHEA
>
> #77IIC{RTE
> writeXStringSet(fasta, file=out f, format="fzsta"™, width=50)#fas$
LITFI3— is(x, "XStringSet™) : AJ¥U1hk 'fastglh HidH0NES
> biocLite ("checkmate", suppressUpdates=TRUE)
BioC mirror: http://bioconductor.org
Using Biloconductor version 3.0 (BliocInstaller 1.16.5), R version
3.1.3.
Installing package(s) 'checkmate'
URL 'http://cran.fhcrc.org/bin/windows/contrib/3.1/checkmate 1.6.5
Content type 'application/zip' length 393202 bytes (383 KB)
Fhiz URL
downloaded 383 EB

package ‘checkmate’ successfully unpacked and MDS sums checked

The downloaded binary packages are in )
C:\Users\kadota\ﬁppﬂata\Local\Temp\RtmpER549M\downloaded_p$|#
> | i

-

1| 1] [ b
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J o b0 —#2 BCYIERI] | FOE — 2 —BCY | BSzenomed TxDbi s

R ver. 3.1.3

R R Console

R
>

Wl oW W WY

out f <- "hoge3.fasta"

param bsgenome <- "BSgenome.Celegans.UCSC.ce6"#/Tuly —E&185
param txdb <- "TxDb.Celegans.UCSC.ce6.ensGene"#/Tuly —JE&185

param upstream <- 500
param downstream <- 20

FEIILEE (FERELI tol — Y A I UTht- i IR R Console

library (param bsgenome, charac

ERENE) T -3 BSgenome FO-PFDTT
EREhi/twr -3 rtracklayer &0-14

>
>
>
>

tmp <- 1s(paste("package", par
genome <- eval (parse (text=tmp)

library (param txdb, character.

ERENI Sl =3 GenomicFeatures %[

> tmp <- 1s(paste("package", par.
> txdb <- eval (parse (text=tmp))
>

> #5E

> gn <- sort(genes (txdb))

> hoge <- promoters(gn, upstream
+ downstream=param do
> fasta <- getSeqg(genome, hoge)
> fasta

1 | ]

Jul 30 2015

= fasta

[27524
[27525

[27527

width
520
520
220
520
520
520
220

520
520

3
Il
E=N BN =5

FEAIPTILBEIEELTS

- : . [

BRI S LRDEERFIS Go

e ERis s TimDIEEECYS

E=N ol =5
FUESDL T DIZS
A DNAStringSet instance of length 27928

seq names S
TTGCGCGTAAAATAT...TCTTGCCGCGTCAC Y74CSA.Z2
GCAGATRATTGAGGA...TCGAAACGATGGAA YT74CSA.1
AGAGGAATTTCACCG. . .TGCGACGAGACAARN Y4B8GI1C.12
TTACCTCCAGTGATT...AAATTCCCGATCCC Y48G1C.4
CTTCATTCCCACACT...TGGAAGCAGCAGCA Y48G1C.2
GGGTGTTACACTATG. . . TTAGTATARAAAAG MTCE.Z9
ATATCTGCAGTATTT...TTAGTATRAATTCAG MTCE.30
GTAGTATTTTTCCAA. . .ATAGTTTATATTAA MTCE.32
TTTATATTATTACGG. . .TTACTTGTTTARAAT MTCE.33
GATTRAATATTTTTTG. .. TTAGTTTAATAARR MTCE.36

]
]
[27926]
]
]

[27528
>

220

7T IR

>
> writeXStringSet (fasta,
>

1|

L

file=out f, format="fasta", widS$

-
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IR BAFA 247 T 02 IFERN)F 25 L O — 9T ) | NGS A 58 22015 W

V4

S W3

AT AL TARTAIAAMBEN) F 2T LRBR—ITY) | A
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. F{EE (88268, 270. 28H) b Ehd S &Ich- T ET, Jog i

1T bl (5
1

HA

A

. Fp

201557 A22H(2015.07.22): Bio-Linux 8¢ RO (2 | —ILERHEZ(FIH=—. 70 %)
FEE | O BET = C oL T TmUic B OPCIRIBFHRELTEF I 35, E#E 130, HLUFE4O0 D

FEHMWESETD FEITLETT . RICOLWTRREIETT .. —ERREEIIZ - BUIREFESIT T FELTEZE I L5,
7221, LRI TR L5902 TES(hB) I3 di->- TSI XD ERF-E 9T L TH5387TY ., PIE8s 2T
FREICEEL TSI TIERYERAL, Dx7ERON —UHEEEXTIOT, YIICEINSIEMENNT
oD {FE B0 RESF o D) AR SO SNEDITTERYET B CEHRL T A0 THFLF)O-FLEL £5):

» Bio-Linux §

« R
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A2 F =L DL T TENTHSHE T Bio-Linux8( 2 F 05) M3 BMEAFH TH Y. Windowst
Macintosh(DEY R 08) ECITH>ER TH %

7O ot docd ENEE wA EF/TENT NG

RUEEFMETHTES, MTHI RTINS A=/ 0538200

RAFMFCNFT TG RIAT —HD 1A — D5 oA LiToic

R — D o A —ILREGEE6ITL. 25— B DR AL

] = L R Eo
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10.
11.

12.

eI L LG, T B To7

PF3ET (L O UDEELTES

BIRED7 1 LD 4D O—F BT, AP BT I ED B LB A0 TEST 2

BV SBIE, getwd(& list files(FE 415 AT ET, (BT 1L R EAAIT7 (VO FERERE TS
IZ—ICEE PR TR EG 2214 TS TI FEs Thidbhvin X2 BT iR
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" S R ver. 3.1.3

sessioninfo (R 3.1.3)

RRrRCo

| > sessionInfo( k
R version 3.1.3 15-03-09)

Platform: x86 e4-wed-mingw32/xed (64-bit)
Running under: Windows 7 x64 (build 7601) Service Pack 1

locale:

[1] LC COLLATE=Japanese Japan.932Z LC CTYPE=Japanese Japan.93Z
[3] LC MONETARY=Japanese Japan.932 LC NUMERIC=C
[5] LC TIME=Japanese Japan.93Z2

attached base packages:

[1] stats4 parallel stats graphics grDevices utils datasets
[9] base

other attached packages:
[1] {TxDb.Celegans.UCSC.ce6.ensGene 3.0.0|GenomicFeatures 1.18.7

[3] (BSgenome.Celegans.UCSC.cee 1.4.0 BSgenome 1.34.1
[5] rtracklayer 1.26.3 BiocInstaller 1.16.5
[7] Biostrings 2.34.1 XVector 0.6.0
[2] AnnotationDbi 1.28.2 Biobase 2.26.0
[11] GenomicRanges 1.18.4 GenomeInfoDb 1.2.4
[13] IRanges 2.0.1 S4Vectors 0.4.0
[15] BiocGenerics 0.12.1

loaded via a namespace (and not attached):

4

Jul 30 2015
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methods
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sessioninfo (R 3.1.3)

R R Console

[1]

other attached packages:
TxDb.Celegans.UCSC.ce6.ensGene 3.0.0 GenomicFeatures 1.18.7
BSgenome.Celegans.UCSC.ce6 1.4.0 BSgenome 1.34.1
BiocInstaller 1.16.5

rtracklayer 1.26.3

R ver. 3.2.0

2015

Biostrings 2.34.1 XVector 0.6.0
AnnotationDbi 1.28.2 Biobase 2.26.0

GenomicRanges 1.18.4

GenomeInfoDb 1.2.4

IRanges 2.0.1 S4Vectors 0.4.0

BiocGenerics 0.12.1

loaded via a namespace (and not attached):

[ |

1

[1] baseedenc 0.1-Z BatchJobs 1.6 BBmisc 1.9
[4] BiocParallel 1.0.3 biomaRt 2.22.0 bitops 1.0-6
[7] brew 1.0-6 lcheckmate 1.6.1] codetools 0.2-11
[10] crayon 1.3.0 DBI 0.3.1 digest 0.6.8
[13] fail 1.2 foreach 1.4.2 GenomicAlignments 1.2.2
[16] iterators 1.0.7 magrittr 1.5 memoise 0.2.1
[19] [RCurl 1.95-4.7| Rsamtools 1.18.3 RSQLite 1.0.0
[22] sendmailR 1.2-1 stringi 0.4-1 stringr 1.0.0
[25] testthat 0.10.0 tools 3.1.3 | XML 3.98-1. 3|
[28] zlibbioc 1.12.0
> date()
[1] "Fri Jul 24 21:21:59 2015"
> |
4| ]
Jul 30 2015
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R ver. 3.1.3R ver. 3.2.C

Bioconductor TxDb.Celegans.UCSC.ce6.ensGene3.0.0 3.1.2
Bioconductor BSgenome.Celegans.UCSC.ce6 1.4.0 1.4.0
CRAN XML 3.98-1.3
CRAN RCurl 1.95-4.7 1.95-4.6

CRAN checkmate 1.6.1 -
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" BN BSgenome ver. 1.4.0
- TxDb .3.1.2 (R . 3.2.0 .
sessionInfo (R 3.2.0)s00rver a2k

> sessionInfol() I
E. version 3.2.0

Platform: x86 64-wed4-mingw32/xed (64-bit)

Running under: Windows 7 x64 (build 7601) Service Pack 1

R RCo =R (EER(ES
' | 3
15-04-1¢6)

locale:

[1] LC COLLATE=Japanese Japan.93Z LC CTYPE=Japanese Japan.93Z2
[3] LC MONETARY=Japanese Japan.932 LC NUMERIC=C
[5] LC TIME=Japanese Japan.932

attached base packages:
[1] stats4 parallel stats graphics grDevices utils datasets methods
[9] base

other attached packages:

[1] {TxDb.Celegans.UCSC.ce6.ensGene 3.1.2 BSgenome.Celegans.UCSC.ce6 1.4.0]
[3] BSgenome.Hsaplens.UCSC.hgl9 1.4.0 BSgenome 1.36.0
[5] rtracklayer 1.28.3 Biostrings 2.36.1
[7] XVector 0.8.0 RCurl 1.95-4.¢6
[9] bitops 1.0-6 TxDb.Hsaplens.UCSC.hgl9%.knownGene 3.1.2
[11] GenomicFeatures 1.20.1 AnnotationDbi 1.30.1
[13] Biobase 2.28.0 GenomicRanges 1.20.3
[15] GenomeInfoDb 1.4.0 IRanges 2Z.2.1
[17]

S4vectors 0.6.0 BiocGenerics 0.14.0 ‘

loaded via a namespace (and not attached): M

Jul 30 2015 ’



" XML RCcui
sessioninfo (R 3.2.0) | ™™

R R Console R ver. 3.2.0
|other attached packages:
[1] TxDb.Celegans.UCSC.ce6.ensGene 3.1.2 BSgenome.Celegans.UCSC.ce6 1.4.0 |
[3] BSgenome.Hsaplens.UCSC.hglS 1.4.0 BSgenome 1.36.0
[5] rtracklayer 1.28.3 Biostrings 2.36
[7] XVector 0.8.0 [RCurl 1.95-4.6
[9] bitops 1.0-6 TxDb.Hsapiens.U .hgl9.knownGene 3.1.2
[11] GenomicFeatures 1.20.1 AnnotationDbi 1.30.1
[13] Biobase 2.28.0 GenomicRanges 1.20.3
[15] GenomeInfoDb 1.4.0 IRanges 2Z2.2.1
[17] S4Vectors 0.6.0 BiocGenerics 0.14.0

loaded via a namespace (and not attached):

[1] zlibbioc 1.14.0 GenomicAlignments 1.4.1 BiocParallel 1.2.1
[4] tools 3.2.0 DBI 0.3.1 lambda.r 1.1.7
[7] futile.logger 1.4.1 futile.options 1.0.0 biomaRt 2.24.

[10] RSQLite 1.0.0 Rsamtools 1.20.2 XML 3.98-1.1}|

Jul 30 2015
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" S (2015 7 24 )

CRAN R ver. 3.2.0

R ver. 3.1.3R ver. 3.2.C

Bioconductor TxDb.Celegans.UCSC.ce6.ensGene3.0.0 3.1.2
Bioconductor BSgenome.Celegans.UCSC.ce6 1.4.0 1.4.0

CRAN XML 3.98-1. 3.98-1.1
CRAN RCurl 1.95-4. ‘ 1.95-4.6
CRAN checkmate -
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CRAN

(checkmate)

R ver. 3.1.3R ver. 3.2.C

Bioconductor TxDb.Celegans.UCSC.ce6.ensGene3.0.0 3.1.2

Bioconductor BSgenome.Celegans.UCSC.ce6 1.4.0 1.4.0
CRAN XML 3.98-1.?‘ 3.98-1.1
CRAN RCurl 1.95-4.

1.95-4.
CRAN checkmate 1.6.1 -
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] J + AH0 | —h% | BUOIARIS | J0E — 5 —EoPl | BSgenomel TxDbiS

R R Console

R ver. 3.1.3

BSgenome.Celegans.UCSC.ce6

D

| > out f <- "hoge3.fasta" FENTPAILBEISELTS
param bsgenome <- "BSgenome.Celegans.UCSC.ce6"#/Tulr —SE515S
param txdb <- "TxDb.Celegans.UCSC.ce6.ensGene"#/Tuly —E5155
param upstream <- 500 R SHEES LR IEERLYS
param downstream <- 20 FeEmHIG S FRDIEERLSIS

FALEE (FEELZ T —Uhoa U 1h Bk genomeB LU txdbic S

VIWOW W W W W

It

library(param bsgenome, character.only=T)#fgELEZ/ vy -3
EaREhi)Twr -3 BSgenome E0-FHTT
EREhi)twr -3 rtracklayer E0-RFPTY

5

=
.

‘checkmate’ cLVHEEIO T —SFHNEHA
I5-: Jiwh =3 ‘rtracklayer’ ®0-RTEFHALTLE

Error in loadNamespace(i, c(lib.loc, .libPaths()), versionCheck =

5

> tmp <- 1s(paste("package™, param bsgenome, sep=":"))#I8ELEL/ITS
LI'FIZIZ- as.environment (pos)

tE3RUARC "package:BSgenome.Celegans.UCSC.cee" &LIIEHES
> genome <- eval (parse (text=tmp)) $ X FItmpERA IO S
LIFETZ— eval (parse(text = tmp)) :

S1# "expr' @OFHEPCIS-HREILEZ (BAZ 'eval' T3S

>
> library(param txdb, character.only=T) #EELE/TWr—2DEHMS
ExR=hi/fvr -3 GenomicFeatures EO-PFHTY

[ |

Error in loadNamespace(i, c(lib.loc, .libPaths()), versionCheck = §

1 | 1]

Jul 30 2015

-

k

71



AR (f8ELZ ol -2 A 1o £k genomeB LU txdplc

W g ot BcIENE | JOE - 5 At | BSeenomer TxDb S
R 3 1 3 BSgenome.Celegans.UCSC.ceb6
Ver I rtracklayer
IR R Console rtracklayer
s out £ <- "hoge3.fasta" #Hhorv s rtracklayer checkmate
> param bsgenome <- "BSgenome.Celegans.UCSC.cee"#/{uh checkmate
> param txdb <- "TxDb.Celegans.UCSC.ce6.ensGene"#/ v/
> param upstream <- 500 I ERIGo L ckeckmate
> param downstream <- 20 #EREHAES T
>
>
>

EaREhi)Twr -3 BSgenome E0-FHTT
EREnz/ vy -3 rtracklayer E0-PTT

library(param bsgenome, character.only=T)H#

e E LI S =DM ERS

Error in loadNamespace(i, c(lib.loc,

.11bPat

()), versionCheck = §

‘checkmate’ cLVHEEIO T —SFHNEHA
I5-: Jiwh =3 ‘rtracklayer’ &®0-RTEFHFALTLE

> tmp <- 15 (paste("package™, param bsgenome,

LI'FIZIZ- as.environment (pos)
t85=AMC "package:BSgenome.Celegans.UCSC

> genome <- eval (parse(text=tmp))
LIFETZ- eval (parse(text = tmp))
SI# 'expr' @FHBERECIZ-HEREILE

>
> library(param txdb, character.only=T)
ERaN i/ v -3 GenomicFeatures ®O0-FTT
Error in loadNamespace(i, c(lib.loc,

4 | I

Jul 30 2015

HEELI T — D EH S

ep=":")) #18ELI/S

.ceg" CAIIERERS
$ | tmpERA VIO S

(% teval' CITBS

[m

.1ibPaths ()), versionCheck = 5

-

k
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= rtracklayerver. 1.28.3  checkmate

e Bsgenome TxDb

R ver. 3.1.3R ver. 3.2.(

Bioconductor TxDb.Celegans.UCSC.ce6.ensGene3.0.0 3.1.2
CRAN RCurl 1.95-4.7 1.95-4.6

Bioconductor BSgenome.Celegans.UCSC.ceb 1.4.0 1.4.0

Bioconductor  rtracklayer 1.26.3 1.28.3‘
CRAN XML 3.98-1.3 3.98-1.1

CRAN checkmate 1.6.1 -
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"
R
BSgenome TxDb

R ver. 3.1.3R ver. 3.2.(

Bioconductor TxDb.Celegans.UCSC.ce6.ensGene3.0.0 3.1.2
CRAN RCurl 1.95-4.7 1.95-4.6

Bioconductor BSgenome.Celegans.UCSC.ceb 1.4.0 1.4.0

Bioconductor  rtracklayer 1.26.3 1.28.3
CRAN XML 3.98-1.3 3.98-1.1

CRAN checkmate 1.6.1 -
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" R
Bioconductor
R
ver. 3.1.2 (
2015 8 )
R (http://www.r - project.ord) Bioconductor
A 201506-18 ver.3.2.1 ver. 3.0
A 20150416 ver.3.2.0 | 2015 4
Bioconductor ver.
A 20150309 ver.3.1.3 31
A 2014 10-31 ver.3.1.2
A 2012 03-30 ver.2.15.0
Bioconductor (http://bioconductor.ord)
A 201504 ver.3.1 (R ver.3.2.1 ) 1,024
A 201410 ver.3.0 (Rver.3.1.1 ) 934 ‘
A 201404 ver. 2.14 (R ver. 3.1.0 ) 824
A 201310 ver.2.13 (R ver.3.0 ) 750
A 201304 ver.2.12 (R ver.3.0 ) 672
A 201210 ver.2.11 (R ver.2.15.1 608
A 201204 ver.2.10 (R ver.2.15.0 553
A

Jul 30 2015
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Contents
A
A CRAN Bioconductor
A
A Bioconductor (BSgenomé
A
A (sessioninfo )
A R ( )
A FASTA GFF3
A
A FASTQ (Linux R )
A Linux FastQQ R (ShortRead Overrepresented sequences
A Linux FastQQ R (QuasR Per base sequence content
FastQC -- nogroup
A FastQC ( -- nogroup ) KmerContent

A R
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L] J' Ao+0 | —#= | BoFIERIG | Z0O€ —#—BC3 | GenomicFeatures(Lawrence 2013) multk FASTA

GFF3

k0 | —#% | Tips | 1A
k0 | —f% | BoERS | 7 LEBCT | i}it: EDB.'-*J“::- {last modified 2014/05/28)
k0 | —#% | BoFIHRSF |7/ LACH | BSzenome(last modified 2015/02/19) NEW
-0 | —#% | BLYERSF | 7 O0F — 52— B3 | 25 EDBS (last modified 2014/04/02)
« A0 | —#% | BoYERIS | 7 OE —H—B0F! | BSzenomed TxDb# o ( last modifie
« (0| —#% | Bo¥ERIF | 7 O0F — % — 807 | GenomicFeatures(Lawrence 2013)

(last modified 2013/09/26) 7

15/02/20) NEW
odified 2015/02/20)

o (0| —82 BIPRS00 T — L EDT | AEDBD S (last modified 20Q804/02)

. _1"__/|._ E_L_.EE-_LE_EE_LE]LE L=~ .= Al I STl | - Y O, O Ta T S Al PR PN, N iy [ 1a I S T 1

s g AorO | — | BBAIRE | 70E—4—5] | GenomicFeatures(Lawrence 2013) NEW
« A0

GenomicFeatures! b T— V% FICHLT 7O — & —B05| S ERME cafBE07) =iFa U AEmL T,

ST, b0 | — 38 | BESIERIS [ 4 A S (BSeenomen S YT HEE R AFEY S ad 1O INGS | 7 /T — 20 1B4RES
TranscriptDb | GenomicFeatures(L awrence "DH‘:TT"FEE_IFIE?ZLTIEHEC:HPT.DIJH? D ObE ANEL T, getPromoterSeqil v SRHEHEE FH
LT, BRSO ITED [ EicodtBE, Tav BB OB BEFIFIRISL T, FASTAES 771 THFFT 27w AERLT
WET. multi-FASTATERM T LB T4 L& GER RN 7 /5 — o 2 74 LD éhrs s O E — ABe5IE IET 2 ok 16 Tl
ThE

1t 7. FLEEET . fa(Lactobacillus casei 12)@ [ EHis00i8E, Fhiz o807 O0€— 42— EiFRSd 5185

|:—’"|" ¢l Ensembl (Flicek et al . Nucleic Acids Res 2014532823 TL 1% Lactobacillus caset 12A7 mult-FASTAR: 27 ./ LACH
Y8 F% )l (Lactobacillus casei 122 GCA 000309565.2.25 dna.chromosome. Chromosome fa)t” GFF3fz\D 7 /7 —1 32071
out £ | /l(Lactobacillus caser 12a.GCA 000309565.2.25.chromosome. Chromosome. gff3) E5a0A L ™U A TY .
Eg:g% _:m_f’l <- “_e:-.::5:;}}.5_:55&;_-.}5.%-%% EEEE:E.:_J .dna.chromc ,_ Chromosc ne. fa"# AN T ffJLﬁ
param3 in 2 <- "Lactobacillus casei_ 12a.GCA _8083895685.2.25. mo'S on omosome. gfF3"# A N7 71 IL5
param | |out_f <- “hoge7.fasta" #HH 77 41Lz»ﬁ"i‘? L»Tout ﬂn_ﬁ%-?‘ﬂ
param_| |param_upstream <- 588 #?ﬂﬁﬁﬁﬁ?ﬁﬁimmiﬁﬁﬁﬂﬂﬂ%?
I param_downstream <- 20 #iﬁﬁfﬁﬁ?ﬁﬁ—ﬁﬁ@Eﬁﬁﬂﬂiﬁl%?EE
W

Libean | 4 BBy —UE O — _

library(Rsamtools) #1500 T — LV DFEAIAP

library(Biostrings) #1757 — L DEL AR

library(GenomicFeatures) #1% v AT — LIDE AR AR

77
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2015 3 5-6

o J o R0 —f% | BoFIERIS | FOT—5— B85 | GenomicFeatures(Lawrence 2013)

HPCI
(2015.03.05)

R ver. 3.1.2

7. SLEERIT ./ La(Lactobacillus casei 12A)® [_EAi=0015E, Fii20i5 B0 7O — 2—Ec3PERiISd =

Ensembl [}'lir:ﬂk et 31 Nucleic Acids RE':- 2014?&5“‘5 ?IE‘fﬁET'LTL 1% Lactobacillus casei 1""—10:) multi EL‘LST&F’_WT A LBELF T

makeTmnscnpﬂ]bFromGFFFﬁﬁ%ﬁH#I ﬁﬁL L ‘l%useGenﬁsAsTransmmr =TI, Jﬁ#i#ﬁﬂ(pmkai} ntesjl CREINESIEEN =18

EFIDESIHEELET . T 74 LHIAFTT .

a.chromosome. L_1runu5q1_.fu”#,?\j'_l?J PIES

in 1 <- "Lactobacillus ¢
in 2 <- “_Ec:uba:illw5_-
out ¥ <- "hoge7.fasta"
param_upstream <- 580
param_downstream <- 28

C#dh ?.J {JL,%IJE—

P I'\..l
l._lll._ll

.dn
chromosome . Chir
E7F L Tout -Fln_ﬁ!-%m
#ICERAN S _HR O IEEEDT|#F ST

#IL B G O T LD R EELTI#E #EE

Jul 30 2015

> FIPAILCIRTE

> writeXstringsSet (fasta, file=out f,

> |

mosome.gff3"# A7 7 71 ILREET

€| m

format="fasta",

BBy - VRO R consce =SS
library(Rsamtools) #1400 T — 10 |> $ A E (ER5IERIS) I
library(Biostrings) #1507 —2 D 5 fasta < getSeq(FaFile(in f1), hoge)  #fEELitEBEDIEEEFIES
library(GenomicFeatures) #50 T—3 D 5 pames (fasta) <- names (hoge) #description{&REBNILTS
L ) > fasta #TESLTAETTY
#HAIE( 7 /T — 3 LB EES A DNAStringSet instance of length 2680
txdb <- makeTranscriptDbFromGFF(in f2, #TranscriptD width seqg names
format="gff3", useGenesAsTranscripts=T)# [1] 520 CTTGAARAGCCTTGAAA...ATTTACGATCACCCG gene:LCA12A 0618
#EsE L T A [2] 520 GAACTGATAATGTGCG...ARCRAATCGRAAATCAC gene:LCA12A:CI619
‘ . ) [3] 520 GITTCACGATCAATCG...ACTGGATCACTTGGT gene:LCAL2A 0620
#RITAFE (RN L L B D EE AR #R RIS ) ‘ [4] 520 CCACAGCATTGGCTGT...GGACAAGARAGAAAC gene:LCA12A 0621
gn <- sort(genes(txdb)) #B{E D EE [5] 520 ACTGATCATTATGACC...TGATCGCCAAGAAAG gene:LCA12A 0622
hoge <- promoters(gn, upstream=param_upstream,#}57F e e e B
downstream=param_downstream)#¥57E L /o5 [2676] 520 AAGTGACCGTTGCTTA...TGCATCTATCACTGC gene:LCA1ZA 0612
#iE5: L T A7C [2677] 520 ACACAGAAACTTTATG...AACCTTTCAAGGCAG gene:LCAIZ2A 0613
obj <- (ranges(hoge)@start »>= 8) #Z:1FEME72d [2678] 520 TGCGCAAGTCATATCG...AAATCGTCAAATCAA gene:LCA12A 0614
< [2679] 520 CGRATTTCCTGTGATT...TGCGCGTTTCGGCGG gene:LCA12A 0615
[2680] 520 GCGCCAATTCACGCTC...AACCARACGGACTTT gene:LCA12A 0616
>

width=50)#fasts

«
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] J- A+ 0 | —f% | BoFIEYF | 7 OE—%—Be3 | GenomicFeatures(Lawrence 2013) (2015 3 :Rver. 312 GFF3

makeTranscriptDbFromGFF

7. FLEZEYT ./ L(Lactobacillus casei 120)M[_EAiS008 R, FhizoiE 7O+ useGenesAsTran Scripts
Ensembl (Flicek et al . Nucleic Acids Res. 2014 o8N TL 1% Lactobacillu ( F)
(Lactobacillus casei 12a GCA 000309565.2 25 chromosome Chromosome off3)ler s T

(Lactobacillus casei 12a GCA 000309565.2 25 dna chromosome Chromosome fa) & Foas A8 154 ?':T'E'ﬁ'
makeTranscriptDbFromGFF R =1 T8F S AL+ T v S useGenesAsTranscripts=TI 3. [R124 ¥(prokaryotes)| L FTEN A& 8EEn = 18
EFIDEEIIEELET . T 24 HIFTT .,

in_f1 <- “"Lactobacillus_casei_ 12a.GCA 9@83@9565.2.25.dna.chromosome.Chromosome.fa"# A 127 7 {Jb%%?h
in_f2 <- “_c-::ﬂ_hba_ill Is_casei_ 12a.GCA @00309565.2.25.chromosome.Chromosome.gff3"# A\ N7 7 1 ILBEFET
out_f <- “"hoge7.fasta" #L N7 A IBETS Ebf@ut_ﬂn—?ﬁ-m

param_upstream <- 508 #Er BN O RO IR EELRIH T IETE

param_downstream <- 20 #8- B0 O T D IR EELRIE FIETE

#FHEBIG T —E0O—

library(Rsamtools) #1547 — LD AP

library(Biostrings) #1040 T — LD A AR

library(GenomicFeatures) #1040 T — LD A AR

#A[AIE( 7 S T — J*%HEH}

txdb <- makeTranscriptDbFromGFF(in 2, #TranscriptDb= Zi/x 2 | FHRF L Ttxdbl 3 A
format="gff3", useGenesAsTranscripts=T)#TranscriptDbs 7/ 2 | FER{F L T txdbl ZFE A
EEE L T AT T

#RLAIE (HE L L iR FE AR R 2R RIS )
gn <- sort(genes(txdb)) #1B L0 EEEE TS
hoge <- promoters(gn, upstream=param_upstream,#}57E L /-#5HDEEEHRE T VS
downstream=param_downstream)#{57F _ 730 [H D EIEFE * RIS
#Es L T AT TE

W
obj <- (ranges(hoge)@start >= @) e micd i & S EFE L IS F Fobj | SR EED e LY D L
< >
Jul 30 2015
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] J- A+ 0 | —f% | BoFIEYF | 7 OE—%—Be3 | GenomicFeatures(Lawrence 2013) 2015 7 3 R ver. 3.2.0

in 1 <- "Lactobacillus casei 12a.GC
in 2 <- "Lactobacillus casei 12a.GCA_

out ¥ <- "hoge7.fasta"

param_upstream <- 588
param_downstream <- 208

BBy - VRO
library(Rsamtools)
library(Biostrings)
library(GenomicFeatures)

#FINI( 7 S F— g CEREEINS) )
txdb <- makeTranscriptDbFromGFF(in_f2, #TranscriptDb 73/ 2 F % EU8 L Ttxdbl| ZFE 0
format="gff3", useGenesAsTranscripts=T)#TranscriptDb= 7'z 7 } ZEVi§ L [txdbl S0

)

a.chromosome . Chromosome. fa"#A 17 7 1)L

E .2.25_chromosome . Chromosome . gf f3"# N2 7 1 -5
#1177 A IBEREEL Tout_fICTEiA
# B RAM S A I ELERIE & 15
#87. B RS O TR D IR EL AR E R 15

LA LA
P B2

#1007 — VOFEABH
#Mw?-ﬂmﬁﬁﬁﬁ
#1547 — LNDEE A AR

#EEL TAREITTT

#HTIER (B 1L\ 840 FEEIE s E) IR R Console =N =R

gn <- sort{genes(txdh))

hoge <- promoters(gn, upstr

s s (75— tEEE S

-~

downstream=param > txdb <- makeTranscriptDbFromGFF (in f2, #TranscriptDbAJ3rlh&ES

obj <- (ranges(hoge)@start
<

Jul 30 2015

format="gff3", useGenesAsTranscripts=T)#TranscriptDb#$§
Prepare the 'metadata' data frame ... metadata: OK
Warning messages:

1: 'makeTranscriptDbFromGFF' 1s deprecated.

See help ("Deprecated”)

Use "makeTxDbFromGFF' instead.

12: 'useGenesAsTranscripts' is ignored and deprecated)

3: In matchCircularity(seglevels(gr), circ seqs) : K
None of the strings in your circ seqs argument match your segnames. %‘

> txdb #ESELTHLIOTY

TxDb object:

1| 1] [ 3
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makelranscriptDbFromGFF

makerxDbFromGFF

IR R Console useGenesAsTranscripts
| > #AILIE (7T —2av BERE BLE)

> txdb <- makeTranscriptDbFromGFF(in f2, #TranscriptDb3

+ format="gff3", useGenesAsTranscripts=T) #T}

Prepare the 'metadata' data frame ... metadata: OK Rver. 3.2.0

Warning messages: .

i1: "makeTranscriptDbFromGFF' 1s deprecated.|

EUse 'makeTxDbFromGFE' instead.

See help("Deprecated")

21

'useGenesAsTranscripts' is ignored and deprecated|

3:

>

In matchCircularity(seqlevels(gr), cilrc seds)
None of the strings in your circ seds argument match your segnames.
txdb FEESELTAENTY

TxDb object:

Db type: TXDb

Supporting package: GenomicFeatures

Data source: Lactobacillus casel 12a.GCA 000305565.2.25.chromosome.Chromosome.qgff3
Organism: NA

miRBase build ID: NA

Genome: NA

transcript nrow: 2799

exon nrow: 2800

cds nrow: 2Ze8l

Db created by: GenomicFeatures package from Bioconductor
Creation time: 2015-07-25 15:30:24 +0%00 (Sat, 25 Jul 2015)
GenomicFeatures version at creation time: 1.20.1

ESQLite version at creation time: 1.0.0

DESCHEMAVERSION: 1.1

Wolde S Sk Sk e e e SR ok 3E 3E SE e Sk

m
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[ J' Ao+0 | —#= | BoFIERIG | Z0O€ —#—BC3 | GenomicFeatures(Lawrence 2013) 2015 7 25 R ver.

3.1.2 #

o 40| —f | BuFI BRI | 7. LBCF | BSzenome(last modified 2015/04/22) ver. 3.2.0
A0 —f | BUFIERS | T OE—&—B03 | 2EDBAYS (last modified 2014/04/07)
« A0 | —f% | BoPIERIS | FOE—H—BCP | BSzenomed TxDb# = (last modifie
» (R0 | —f% | BUFIERIS | FOF—5—B0% | GenomicFeatures(Lawrence 2013)
o A0 | —#% | BLFERTR (S22 T — LB | L4 DED "‘5 (last modified 2080./05/09)
» __1"':/,:'_\_E| 1 B RARINHANGE 1] —=~ =3 M1 L mAE | .
cqaukdl AbO | —f | EHIRE | 7’|:|"E—‘5f—E§|] | GenomicFeatures(Lawrence 2013) NEW

+ k0
. {;FEGEnomicl:eanne:J‘: W T —UEEICHNTOE— 2 — B3| (S ERRE COT AL FiFE U AETLES .

o AR g —‘ﬂﬁ ﬁﬂﬂﬁ?fﬁI’*J"J.-'f-nﬁﬁ'](BSgenmeﬁ‘b)T? E—IHE’E’J’ ,f"i-v.t “f/H:I NGS | 7 /T —i3 Iﬁ:’:EHEf?

e b St R h L= + I [ Lo
? }_Lﬁﬂ’}' qullacmbﬂﬂllus casei 123‘](]) [J:.uur[ll]iEE, T2 IﬁE]ﬂJjD:E — ﬁﬂﬁ“"&ﬂﬂfﬂﬂ'%iﬁ
O Ensembl (Flicek et al . Nucleic Acids Res 2014 =12 HI 0. TL & Lactobacillus caser 12A0 mulh—FASTAﬁEE'-ﬁ’J‘ L ELE

Chra. ChrS_ Chr; 77 Il (Lactobacillus caser 12a.GCA 000309565.2.25.dna chromosome. Chromosome fa)&” GFF3fE =D 7 /T —2 3. 27
gmgmgﬁgéqmﬁ J(Lactobacillus casei 12a GCA 000309565.2 25 chromosome Chromosome off3) # 55A0A T8 45U 5T,

0

FerD 7 /7 —3

in f1 <- "Lactobacillus casei 12a.GCA ::"”EE-’:’E.}_‘.iE.:-*a.-:I' romosome .Chromosome. fa"#A N7 7 *fa'h
LEM("BSgenod |in f2 <- "Lactobacillus casei 12a.GCA @@0389565.2.25.chromosome.Chromosome.gff3"#A 07 7 1 Il 4
e R out_f <- "hoge7.fasta" #5727 *fJLf-'ﬁ;E’? FE L Tout -Fln_ﬁ?‘ﬂ

param_upstream <- 580 #rERN S FROEEESIH T IETE

param_downstream <- 20 #ﬁﬁﬁf'ﬁﬂ?ﬁﬁfﬁﬁ@iﬁﬂﬁﬂﬂiﬁ%?EE

EEEE T VRO F

library({Rsamtools) #15 o T — U DFE A 1A

library(Biostrings) #15 o T — U DFE A 1A

library(GenomicFeatures) #15 o T — U DFE A 1A

$RIAEE (7 /T — g CIERERNS)

#txdb <- makeTranscriptDbFromGFF(in f2,#Transcript i Ok wENF L Ttxdbl SHE5H

# format="gff3", useGenesAsTranscripts=T) nscriptDb= 72/ = 2 + RIS L T txdbl ST5 5

txdb <- makeTxDbFromGFF(in_f2, format="gff3")#TransNiptDba F< 'z 2 F FELfEL Ttxdbl 355
WL TARRITTE
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R ver. 3.2.0

R R Console

| > #EILIE (P77 -1 1BREES)

ESBECE S

> #txdb <- makeTranscriptDbFromGFF (in f2, #TranscriptDbAd 75

> #

Prepare the 'metadata' data frame
Warning message: R R Console
In matchCircularity (seqlevels (¢

None of the strings in your ¢ > fasta #HE ST
>~ txdb ‘ A DNAStringSet instance of length 2726
TxDb object: width seq
# Db type: TxDb [1] 520 CTTGARAGCCTTGA...TTTACGATCACCCG
# Supporting package: GenomicFe [2] 520 GAACTGATAATGTG...ACAATCGAAATCAC
# Data source: Lactobacillus c: [3] 520 GTTTCACGATCAAT...CTGGATCACTTGGT
# Organism: NA B [4] 520 CCACAGCATTGGCT...GACAAGARAGARAC
# miRBase build ID: NA [5] 520 ACTGATCATTATGA...GATCGCCRAAGAALG
# Genome: NA .o cee e
# transcript nrow: 2799 [2722] 520 AAGTGACCGTTGCT...GCATCTATCACTGC
# exon nrow: 2800 [2723] 520 ACACAGAAACTTTA...ACCTTTCRAAGGCAG
B [2724] 520 TGCGCAAGTCATAT...AATCGTCAAATCAA
Ml " [2725] 520 CGAATTTCCTGTGA...GCGCGTTTCGGCGG
[2726] 520 GCGCCRAATTCACGC...ACCARACGGACTTT

=

> #IP1IACIRTE

> writeXStringSet (fasta,

> |

format="gff3", useGenesAsTranscripts=T)#Transs
> txdb <- makeTxDbFromGFF (in f2, format="gff3")#Transcripts
. metadata:

OK

makeTranscriptDbFromGFF
useGenesAsTranscripts

file=out f, format="fasta", width$‘F

1

Jul 30 2015

I

E=H[EoR (=
LTBRETS

names S
LCA12A 0618
LCAl2A 0615
LCAl1ZA 0620
LCA12A 0621
LCAlZA 0622

LCA12A 0612
LCA12A 0613
LCA12A 0614
LCA12A 0615
LCA12A 0616

-

3
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Rver 312

T s s =T R R I =TT

Lo LKL

in_f1 <- "
1n_f2 < "
out_f <- " 2
param_upstream <- 50¢
param_downstream <- 20

.L__ I\_-\_J—

—y—

P
24 . blA

#L B Ly T —UEO-F
library(Rsamtools) |
library(Biostrings)
library(GenomicFeatures)

#RIAIE(F /T — i a S IEEEE)

#txdb <- makeTranscriptDbFromGFF(in f
# format="gff3", useGenesAsT
txdb <- makeTxDbFromGFF(in_f2, format

#HTAIE (8F L LRtk EEAR TR 2R NS )

gn <- sort(genes(txdb))

hoge <- promoters(gn, upstream=param_
downstream=param_downstre

<

Jul 30 2015

R ver. 3.1.2 GenomicFeaturewver.
1.18.7) makeTxDbFromGFF
makeTxDbFromGFH
sl aen
~ BN Ty 1 LBEHEEL Tout =T N
#TERAM S RO EEEHIH T
AT & T RO RS e
IR R Console El[

The following object 15 masked from ‘package:GenomeInfoDb’ :

species
ESAwtr -3
1: Jwhr—3 ‘GenomicFeatures’ [{)N—%3> 3.1.3 @ R OFTS
2:  Jiwhr—% “AnnotationDbi’ F)V-%3 3.1.3 @ R DTFTES
>
> #AILIE (VU7 23 RHRE ERE)
> #txdb <- makeTranscriptDbFromGFF (in f2, #TranscriptDba3izhs
> # format="gff3", useGenesAsTranscripts=T)#Transcript
> txdb <- makeTxDbFromGFF (in f2, format="gff3")#TranscriptDbA’
I5-: ¥ "makeTxDbFromGFE" &BOalchTEIHATLE
> txdb #IESEL ORI TT
I5-: AF21D- 'txdb' HEDIEA

> package.version ("GenomicFeatures™)
[1] "1.18.7"

> packageVersion ("GenomicFeatures™)
[1] *1.18.77

> |

4| 1]
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Rver 313

T s s =T R R I =TT

Lo LKL

in_f1 <- "
1n_f2 < "
out_f <- " 2
param_upstream <- 50¢
param_downstream <- 20

Z2a.GCA
—y—

P
24 . blA

#L B Ly T —UEO-F
library(Rsamtools) |
library(Biostrings)
library(GenomicFeatures)

#RIAIE(F /T — i a S IEEEE)
#txdb <- makeTranscriptDbFromGFF(in f
# format="gff3", useGenesAsT

txdb <- makeTxDbFromGFF(in_f2, format

#HTAIE (8F L LRtk EEAR TR 2R NS )

gn <- sort(genes(txdb))

hoge <- promoters(gn, upstream=param_
downstream=param_downstre

<

Jul 30 2015

R ver. 3.1.3( GenomicFeaturewver.
1.18.7) makeTxDbFromGFF
makeTxDbFromGFH
sl aen
~ i d o p 1 B EEEL Tout =T N
#HT TR S HROIEEE| M T
A5 A & T IR R ATBI% % 15
R R Console =
AR Tl —SiEI0REY : ‘AnnotationDbi’

The followling object 15 masked from ‘package:GenomelInfoDb’:

species

>
> #BMLEE (P T 1A 1BiRE BUS)

> #txdb <- makeTranscriptDbFromGFF (in f2, #TranscriptDba}iizhs

> ¥ format="gff3", useGenesAsTranscripts=T)#Transcript
> txdb <- makeTxDbFromGFF (in f2, format="gff3")#TranscriptDb#”
I5-: ¥ "makeTxDbFromGFF" #® BOFalefiTEs#hATLE

> txdb #HERLTAZHTY

I2-: AZXUHE rtxdb' HEDTHA

> package.version("GenomicFeatures")
[1] "1.18.7"

> packageVersion ("GenomicFeatures")
[1] *1.18.77

> |

1| 1]
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A

11
R ver. 3.2.0
(http://www.r - project.ord)
201506-18 ver.3.2.1
2015 04-16 ver.3.2.0
20150309 ver.3.1.3
2014 10-31 ver.3.1.2
2012 03-30 ver. 2.15.0
Bioconductor (http://bioconductor.ord)

201504 wver.3.1 (R ver.3.2.1 1,024
201410 ver.3.0 (Rver.3.1.1 934
201404 ver. 2.14 (R ver. 3.1.0 824
201310 ver.2.13 (R ver.3.0 750
201304 ver.2.12 (R ver.3.0 672
201210 ver.2.11 (R ver.2.15.1 608
201204 ver.2.10 (R ver.2.15.0 553

> > > > > > >
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Contents
A
A CRAN Bioconductor
A
A Bioconductor (BSgenomé
A
A (sessioninfo )
A R ( )
A FASTA GFF3
A
A FASTQ (Linux R )
A Linux FastQQ R (ShortRead Overrepresented sequences
A Linux FastQQ R (QuasR Per base sequence content
FastQC -- nogroup
A FastQC ( -- nogroup ) KmerContent

A R
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[ J_ ToRD | —88 | BCSIENS | 7 OE — 51— BoSl | Genon
makeTXDbFromGFF (GFF3 )
TxDb

7. FLEEEY ./ fa(Lactobacillus casei 12A)M [ Fii50038E, TFHi20

Ensembl (Flicek et al . Nucleic Acids Res 20145 32HEN T

BoBI 27 -1 Jl-(Lactobacillus caser 12a GCA 000309565225 dnac

o927 I(Lactobacillus caser 12a.GCA 000309565.2.25 R RCGnsﬂI; T T ' E'@
in f1 <- "Lactobacillus casei 12a.GCA 28838956 l . -
i&}2<_"_ﬁzﬁgf;;izﬁii:23;551553;;|} txdb <- makeTxDbFromGFF (in f2, format="gff3")#TransS$
out_f <- “hoge7.fasta” #1777 Prepare the 'metadata' data frame ... metadata: OK
param_upstream <- 580 #5L Bl Warning message:
param_downstream <- 20 #5L E : : :

In matchCircularity(seqglevels(gr), cilrc_ seqs)

LB T -V EQD—F None of the strings in your circ seqs argument matcs
library(Rsamtools) -~ txdb $IESALTADS
library(Biostrings) '

TxDb object:

library(GenomicFeatures)

Db type: TxDb
HAAE(Y S T - g VIREERS) . supporting package: GenomicFeatures
:DMh<'"miﬂ?m?fmpqu”mGnqlmjzﬁﬂhch Data source: Lactobacillus casei 12a.GCA 000309565.5
ormat="gff3", useGenesAsTranscript , — — —
txdb <- makeTxDbFromGFF(in_f2, format="gff3")# ¥ Organism: NA
#hEas L miRBase build ID: NA

Genome: NA

transcript nrow: 27899

exon nrow: 2800

cds nrow: 2681

Db created by: GenomicFeatures package from Biocond$

#ATAIE (BY L L A EERE R RIS )
gn <- sort(genes(txdb)) #8150
hoge <- promoters(gn, upstream=param upstream,
downstream=param_downstream)#i5FE L7
#HEGD L
<

Creation time: 2015-07-25 17:25:09 +0900 (sat, 25 J%
GenomlicFeatures wversion at creation time: 1.20.1
ESQLite wversion at creation time: 1.0.0
DBSCHEMAVERSION: 1.1

e E E E E E E E

A

Jul 30 2015
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R R Console oo =

|} makeTxDbFromEEFF
> |

4

Jul 30 2015

b

-

makeTxDbFromGFF {GenomicFeatures} R Documentation

Make a TxDb object from annotations
available as a GFF3 or GTF file

Description

The makeTxDbFromGFF function allows the user to make a TxDb
object from transcript annotations available as a GFF3 or GTF file.

Usage

makeTxDbFromGFF (file,
format=c("gff3", "gtf"),
exonRankAttributeName=NA,
gffGeneIdAttributeName=NA,
chrominfo=NA,
dataSource=NA,
organism=NA,
circ seqgs=DEFAULT CIRC SEQS,
miRBaseBuild=NA,
useGenesAsTranscripts=FALSE,
gffTxName="mENA",
species=NA)

89




L] J TohD | —B% | BCSIENE 0% — 24— BCS th_lomic

R R Console oo =

|} makeTZzDbFromGEE
> |

4
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-~

-

GenomicFeatures
GFF3 GTF
GTF gtf
makeTxDbFromGFF {GenomicFeatures} R Documentation

-

Make a TxDb object from annotations
available as a GFF3 or GTF file

-

Description

The makeTxDbFromGFF function allows the user to make a TxDb
object from transcript annotations available as a GFF3 or GTF file.

Usage

makeTxDbFromGFF (file,
format=c("gff3", "gtf"),
exonRankAttributeName=NA
gffGeneIdAttributeName=NA,
chrominfo=NA,
dataSource=NA,
organism=NA,
circ seqgs=DEFAULT CIRC SEQS,
miRBaseBuild=NA,
useGenesAsTranscripts=FALSE,
gffTxName="mENA",
species=NA)
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L] J b D | —B | BCBIEYE DO — S BCSI | GenomicFeatus

makeTxDbFromGFF 1s a convenience function ths
file to the makeTxDbFromGRanges function.

Value

A TxDb object. ‘

html makeTXxDbFromGFF
TxDb
R
TxDb GRanges
GRangesA TxDb
makeTxDbFromGRanges

UCSC BioMart
TxDb

Author (s)
M. Carlson and H. Pages

See Also

* makeTxDbFromGRanges, Which makeTxzDbFromGFF 1s based on, for
making a TxDDb object from a GRanges object.

* The import function in the rtracklayer package (also used by

makeTxDbFromGFF internally).

* makeTxDbFromUCSC and makeTxDbFromBiomart for convenient ways to

make a TxDb object from UCSC or BioMart online resources.

Jul 30 2015
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" I
library(help=

IR R Console = =] |

> library (help=GenomicFeatures)
> ]
| [R /w5 —= ‘GenomicFeatures’ @ FFE1 >

4

Jiwhr =3} ‘GenomicFeatures' 0153

E R /tws—3 ‘GenomicFeatures’ D RF1 A

package: DEFAULT CIRC SEQS

Title:

FeatureDb-class

TxDb-class

asBED, TxDb-method
Versio extractTranscriptSeqs
Author extractUpstreamSeqs

features
getPromoterSeqg
1d2name

1 makeFeatureDbFromUCSC

makeTxDb

Jul 30 2015

) ® )

character wvector: strings that are usually
circular chromosomes

FeatureDb objects

TxDb objects

Coerce to file format structures

Extract transcript sequences from chromosomes
Extract sequences upstream of a set of genes or
transcripts

Extract simple features from a FeatureDb object
Get gene promoter sequences

Map internal ids to external names for a gilven
feature type

Making a FeatureDb object from annotations
avallable at the UCSC Genome Browser

Making a TxDb object from user supplied
annotations

[, |
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[ ﬂ_ X0 | —A% | BCOIANE | 0 OE — 59— BE5| | GenomicFeames(Lawrence 2013) Bioconductor(ver. 3.1)
GenomicFeatures

5%

o 0| —#% | BoFERIF |7 LEBCF | BSgenomellast modified 2015/04/22)

» b0 —f2 | BUFIERS | FOE—2—B0F | 22 HEDBAS (last modified 2014/04/07)
» A0 | —f#% | BoP|ERF | 70T — 52— Bc% | BSzenomed TxDbi 5 ( last modifie
» (R0 | —f% | BUFIERIS | FOF—5—B0% | GenomicFeatures(Lawrence 2013)
o AR O | —f#% | BORIERR | F S O T — LEDE | A3 DED ‘5(1a5tm0diﬂed2 5/05/09)

- __f";/;l__ AL RARIHEDGE 1] —-~ 2 M| L mAE |

. 4’:/|~|:I A00| —fi | BEHEE | jD:E—‘?—EF] | GenomicFeatures(Lawrence 2013) NEW

o k0
{;FEGﬁnomicFeanne:ﬁ;’T VEFEICHATFOE—2—805 (5 ST EALy) Figeww FETmLET .

|~|:| —‘ﬂﬁ|ﬁﬂﬂﬁ?fﬁ|"3",«"i—nﬁﬂ§|][359enon1e.ﬁ“::-)f? FEOIREEY /bl (O NGS ?J*—ixa‘/ﬂ'l‘ﬁi?%l\

R e

Trans

== e o m— b = — L 1] = = e H B4
oodB B

3. ¥D4E vl
5=
j:khi# CiEri B] O CO n d U C to r Install Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

genome(@sq
s r ./
1.EF("B5{ Home » Bioconductor 3.1 » Software Packages » GenomicFeatures
e Documentation =
GenomickFeatures Bioconductor

* Package vignettes and manuals.
» Workflows for learning and use.
platforms 'all § downloads top 5% | posts 32/ 2/ 3/ 8 | in Bioc | 5.5 years * Course and conference material.

Videos.

m commits 15.17 test coverage 70% = Community resources and tutorials.

R / CRAN packages and documentation

Tools for making and manipulating transcript centric annotations

Bioconductor version: Release (3.1)

A set of tools and methods for making and mampulatlng transcnpt centru: annotations. Wlth these tools

e M ] - 1 o bl 1 £ nl . o - i [ eet -
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] J TohD | —# |BCSIEGE JOE—5— 808 | Gd

Author; M, Carlson, H. Pages, F. &boyoun, 5. Falcon, M.

Maintainer: Bioconductor Package Maintainer =maintaing

Citation (from within R, enter citation("GenomicFeatures")):

Lawrence M, Huber W, Pagés H, Aboyoun P, Carlson M, Gentleman R, Morgan M and Carey ¥ (2013)].

"Software for Computing and Annotating Genomic Ranges.” Plo3s Computational Biology, 9.
http://dx.doi.org/10.1371/journal.pcbi. 1003118, http:/'www.ploscompbiol.org/articlefinfo% 3Adoi%

2F10.1371%2Fournal.pchi. 1003118

Installation

To install this package, start R and enter:

sourcel "http: //bioconductor.org/biocLite.R")
biocLite("GenomicFeatures™)

Documentation

To view documentation for the version of this package installed in your system, start R and enter:

IR R console

(=] O |wS)

rs

browsevignettes("GenomicFeatures") > browseVignettes ("GenomicFeatures")

starting httpd help server ...

> |
F Script  Making and Utilizing TxDb Objects ‘
Reference Manual
MEWS

JUT' 35U ZU1O

done
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0 J b0 | —§ | BESIAE | 7 0E —#— B3l | GenomicFeatures L. casel 12A
500
20
7. SLEEREY ./ La(Lactobacillus casei 12D [_FHis00318 &, FAi2018H D70
Ensembl (Flicek et al._ Nucleic Acids Res. 20145 125417V 1% Lactobad]
BESIZ 7 ) (Lactobacillus casei 122 GCA 000309565225 dna. chmmmﬂme
2922 F Jl/(Lactobacillus caser 12a.GCA 0003095652254 IR R Console thb
in f1 <- “_.5::=:-:_=.:"_'_5.5_-:.53&'__'23.’--;;_333335:-| , ,
in 2 <- "Lactobacillus casei 12a.GCA_e@@30956, > LXdb <- makeTxDbFromGFF (in_f2, format="gff3")#Transs
out_f <- “hoge7.fasta #1777 Prepare the 'metadata' data frame metadata: OK
param_upstream <- 580 #5L Bl Warning message:
param_downstream <- 20 #5L E : : :
In matchCircularity(seqglevels(gr), cilrc_ seqs)
LB T -V EQD—F None of the strings in your circ seqs argument matcs
library(Rsamtools) #1597 - txdb $IESALTBS
library(Biostrings) #)w T . . '
library(GenomicFeatures) #1500 AT TxDb object:
# Db type: TxXDb
HAAE(Y S T - g VIREERS) . # Supporting package: GenomicFeatures
:tx'dh < ma:ﬁewa”ffr'lptEmemGFF(m—ﬂ’#Tmr}5': # Data source: Lactobacillus casei 12a.GCA 000309565.5
ormat="gff3", useGenesAsTranscript , — — —
txdb <- makeTxDbFromGFF(in_f2, format="gff3")# ¥ Organism: NA
#E:2 7 # miRBase build ID: NA
FRTAFE (GR L\ R EI0D FE TG 4RANGS) f Genome: NA _
gn <- sort(genes(txdb)) #gizZ¢ ¥ transcript nrow: 2799
hoge <- promoters(gn, upstream=param upstream, # 2exXon nrow: 2800
downstream=param_downstream)#5FE L7 £ cds nrow: 2681
L =7 - _ ) .
< AR # Db created by: GenomicFeatures package from Biocond$
# Creation time: 2015-07-25 17:25:09 +0%00 (sat, 25 J%
# GenomicFeatures version at creation time: 1.20.1
# RSQLite wversion at creation time: 1.0.0
# DBSCHEMAVERSION: 1.1
> |
1 | 1 [ F
Jul 30 2015
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#RIAIE( 7 ./ T — i 3 IR EIS)
#txdb <- makeTranscriptDbFromGFF{in_f2,#TranscriptDbd J
# format="gff3", useGenesAsTranscripts=T)#Tran
txdb <- makeTxDbFromGFF(in_f2, format="gff3")#Transcrip

\ #EL T AT
HETALER (A% L L SO EEE G 4R ENIS )

gn <- sort(genes(txdb)) #B 10 G IR

hoge <- promoters{gn, upstream=param upstream,#{5FEL /=
downstream=param_downstream)#57E L 7 SEEID EE
#EsE L T AT

TxDb ( txdb)
( 500 20
) FaFildin_f1)
hoge
FASTA
H26
input file

?

obj <- (ranges{hoge)@start >= @) #FEMF w0 2 RE L ST Tobj | TR A BEEDe LY B
hoge <- hoge[obij] #obj D TRUE & 73 £ E DA L 7oiE Fhogel C18#A
‘. #MEELTARETTT

#EE(BLAIENS)

fasta <- getSeq(FaFile(in 1), hoge) #i57E L /-EEEIDIEERCY|F:E "« WS
names(fasta) <- names(hoge) #description(&3Ex1800L TLv%
#ESDL TAREITTE

#2771 IICRTE

writeXStringSet(fasta, file=out f, format="fasta", width=58)#fastal PHETHEEL =7 7 1 I-ETHFEF
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— - bD | —B% | BOIEE JOE— 5B promoters
hoge
txdb

#AIIE (7 /T — 3 3 1ESREENS) ? promoters
#txdb <- makeTranscriptDbFromGFF{in |
# format="gff3", useGeneshs TxDb (
txdb <- makeTxDbFromGFF(in_f2, formi 2014 10 Bioconductor ver. 3.0 ) 2015 4

Bioconductor ver. 3.1 GenomicFeatures
#ATAEE (G L | B D IE3RENIF ) promoters TxDb
gn <- sort(genes e
hoge <- promoters{gn, upstream=param_upstream,#}5:F _ /-30HD 2 153k 15

downstream=param_downstream)#{5F _ f-#5[HID EEEE IR IF
2 RN b )

obj <- (ranges{hoge)@start >= @) #FEMF w0 2 RE L ST Tobj | TR A BEEDe LY B
hoge <- hoge[obij] #obj D TRUE & 73 £ E DA L 7oiE Fhogel C18#A

#EZ L T AIEITTHE

#4F(ACFIERR)

fasta <- getSeq(FaFile(in 1), hoge) #i57E L /-EEEIDIEERCY|F:E "« WS

names(fasta) <- names(hoge) #description(&3Ex1800L TLv%
#ESDL TAREITTE

#2771 ILICHRT
writeXStringSet(fasta, file=out f, format="fasta", width=58)#fastal PHETHEEL =7 7 1 I-ETHFEF
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0 J XD | —B% | BCOIANE | 0 OE — 59— BE) ?promoters R ver. 3.2.0 promoters
3 (IRangesGenomicFeatures
and GenomicRanggs
R R Console [ = || = |3 GenomicRanges promoters
| i TxDb
> ?promoters :
> | GenomicFeatures promoters
TxDb 2015 7 26 ()

Help on topic 'promoters’ was found in the following packages:

Intra range transformations of a Ranges, Views, Rangeslist or MaskCollection ohiect
(in package [Ranges in library 2/ Usgs /kadota/Documents/ R win—library/3.2)
Extract senomic features from an ohject

» (in package GenomicFeatures in lib -/ Users/ kadota/Documents/ R/ win—librarg/3 2

Intra range transformations of a GRanges or GRangeslist obhject
(in package GenomicRanges in library C/ Users/ kadota/ Documents /R win—library /3 2)
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promoters TxDb
2015 7 26 (

Help on topic 'promoters’

Intra range transformations of a Ranges, Views, Bangeslist, or MaskTollection ohiect

)

was found in the following packages:

(in package [Ranges in library G/ Usdls /kadota/Documents/ R win—librarny/3.2)
Extract senomic features from an ohject

(in package Genom

icFeatures in lib -/ Users/ kadota/Documents/ R/ win—librarg/3 2

Intra rmnge transformatio

ns of a GRanges or GRangeslist ohject

(in package Genom

transcripts {GenomicFeatures} E. Documentation

Jul 30 2015

Extract genomic features from an object

Description '

Generic functions to extract genomic features from an object. This page documents the methods for TxDb objects only.
Usage

transcripts (X, ...}
#% 54 method for signature "TxDb"
transcripts (x, vals=NULL, columns=c("tx_id", "tx name"))

EXONS (X, aaal)
$#% 54 method for signature "TxDb'
exons (x, vals=HULL, columns="exon id")

cd=(®, ...}
#% 54 method for signature "TxDb"
cds (®x, wals=NULL, columns="cds id")

genes (X, ...l
#% 54 method for signature "IxDb"

nes (x, vals=NULL, columns="gene id", single.strand.genes.only=TRUE)

# 54 method for signature "TxDb'
promoters (X, upstream=2000, downatream=200, ...}
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o J o R0 —f% | BoFIERIS | FOF— 52— 805 | GenomicFeatures(Lawrence 20 8

TxDb

promoters
(legacy)

0% —4—B05 | BSzenomed TxDb# 5 (last modifie
0% — 45— 807 | GenomicFeatures(Lawrence 2013)

FZoA )T — LECE] | ﬂiHEDBJ"J“B (last modified 2

L=~ .= M1 LEIEN |

. (R )

A2h0 | —fi& | B E

CobO | —8E | BUSUENE
b0 | — 88 | BURIENS
b0 | — 88 | BUHIENS
. "f:/’l"[‘l A BAEIHDG 8
. b
b0

a0 el T = T = L LTl

#| 7o E—‘F—Eﬁ] | Genomi
GenomicFeatuggs! T — VU FICHA T 7O0E—49—B0 (L ERE S J'T'{ﬁﬁﬂﬁl}?'&fq%ﬁ‘?UE%Tb?I"ﬁ'o

[N _ N T 1N ]

(=L A=

.......

OIS A Ty
Chrd, Chr3, ChrM
genome(d seqinfo/]
FedDF /7=
1. EF ("BSgenom)|

BEAT A ver i

Jul 30 2015

8. FLESBIY ./ Ja(Lactobacillus casei 12A)D [_E&i10038 E —le. ITEE](DT}D:E 2—BoERISd 58S

TEEFEC[ELTE A, A7 020158481 — 2™ Bioconductor ver. 3. 1LIET. GenomicFeatures /w7 —378%
e e S promoters B TxDbA T /2 O ET O L FeA AL L & FEALI-D T, TNERMIE T ET .,

in f1 <- "lLactobacillus casei
in_f2 <- "Lactobacillus casei
out ¥ <- "hoge8 4;:—5"
param_upstream <- 18
param_downstream <- 3

#R Ty T — VO F
library(Rsamtools)
library(Biostrings)
library(GenomicFeatures)

#RMIB( 7/ T — i3 LIEET IS

T T e — =

#Aﬁ?
ﬁhﬁ?

iy . i
LICL AL AL Lo e S P i i} = L e L = - L L e

= T TS

LICL AL LR » L L 2. BT

P :rjp%'vﬂ =L Tout +|J:§%
BT B S LTI EE T AT
i T s

#1507 — VDM
#1500y 7 — VOFRA AR
#1507 — 2 DFRA IR

#txdb <- makeTranscriptDbFromGFF{in f2,#TranscriptDb=f 3/ 2 | % H{§ L Ttxdbl| ZHEHH

# format="gff3",

useGenesAsTranscripts=T)#TranscriptDb7 7+ = 2 F ZHR{§ L T txdblZ

txdb <- makeTxDbFromGFF(in_f2, format="gff3")#TranscriptDba ZF</z 9 + FEIEL Ttxdbl Z#55H

#FRIAIE (AR L | pRED IR TR FR NS )
#gn <- sort(genes(txdb))
hoge <- promoters(txdb,

#EEDLL T &IZITTH

#EE O ERIFHTIF

upstream=param_upstream,#{57F L Fo#0H D BRI RE NS

downstream=param_downstream)#f57E | /- $i[HID EIZEE * V{3

<

#EE L TAEITTY

00




Linux

library(XXX)

|41 &0 Z (last modified 2015/03/31)
EEEY EE ETS. A5 (last modified 2015/07/07) NEW

1EED £ 5 (last modified 2015/07/08) NEW

AR b=

=2l T (last modified 2015/04/04)

A=
A A=
A A=

v A ARl
v AA R

A A=
A A b=
A A=
A b=

RAE{F | BFThE | WinF (last modified 2015/03/22)##4#E
RA{F | BFThR | MacH (last modified 2015/04/22 4 42
RAEF | 1BFEM | WinH (last modified 2015/03/22
RAF{F | 18 | MacH (last modified 2015/03/22
Ry —34 | 1EI1F 2T (20GB L)_E71) (last modifie
R/ Vo7 =3 | B BT S 27 127 (BIGBY!) modified 2015/07/24)H#E NEW

R T —3F | B RIS AF I I (7 AU =i 24 (last modified 2015/06/16)
RSy =30 | AR R (EIGE?) (last modified 2015/05/25)

R inT —34 | {EE (last medified 2015/06/10)

15/05/25)
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A R

2

R ver. 3.1.2 makeTranscriptDbFromGFF
2015.07.07
3.2.1 makeTxDbFromGFF

7. FLEEEPY / Lu(Lactobacillus casei 12A0)® [ EAi=0018H, FHAi208H O 7OE—2—EHERITT 5154

Ensembl (Flicek et al_ Nucleic Acids Res._ 20145 321 TL 1% Lactobacillus casei 12A0 mult-FASTAT Y ./ L
BB 27 - J-(Lactobacillus caser 12a GCA 000309565 2 25 dna chromosome Chromosome fa)d” GFF3fsiD 7./ T —
1,972 7 Jl.(Lactobacillus casei 12a GCA 0003095652 25 chromosome Chromosome off3) 50 AL 450U AT,

in_f1 <- "Lactobacillus_casei --.3_ 25.dna.chromosome.Chromosome. fa"#A 27 F
in 2 <- “-.:c_ht‘_—‘u_ill 15 -:555; . Be b “.25.:1r mosome .Chromosome. gff3"# A N7 7 o
out_f <- "hoge7.fasta" #.‘:I:.'J".I?J A ILBHEE L»Tout_-Fln_?f%?ﬁPq

param_upstream <- 580 #?EEFEEJ?AQJZM@iﬁﬁﬁﬂﬂﬁl"&?ﬁﬁ

param_downstream <- 20 #iz B O T IR EALFH T IETE
FREE T —UEO—F

library(Rsamtools) #5007 — DRI

library(Biostrings) #5007 — DRI

library(GenomicFeatures) #1500 T — D DFE RIS

#E[NIR(F T —i g SEREFEVIS)

#txdb <- makeTranscriptDbFromGFF(in_¥2,#TranscriptDj fx Ok EF L T txdb| CHEEN

# format="gff3", useGenesAsTranscripts=T)#] criptDb# 734z 0 + FERIG L TtxdblZ#

txdb <- makeTxDbFromGFF(in 2, format="gff3")#TranscriftDb7 i 'z 2 F FEU{EL Ttxdbl 230
WAL T AT TT

#RTAIE (BY L LB FERE R RRERIS )
gn <- sort(genes(txdb)) #1BE 0 EEEHRTIF
hoge <- promoters(gn, upstream=param_upstream, #3587 L /8 FH D EE FE* IV
downstream=param_downstream)#i5F L F- $0[HD BEIEE R = HI15F
#WEEEL T AT TT

Jul 30 2015
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A

GFF3

7. SLEEEY ./ a(Lactobacillus casei 12D [_FHiS0018 &, FAi20BH O 7O — 2—EWERIST 2185

Ensembl (Flicek et al_ Nucleic Acids Res.. 20145 3821 T 1% Lactobacillus casei 12A0 mult-FASTAFZT . L
BESIZ 7 o M- (Lactobacillus casei 122 GCA 000309565 225 dna cheamnnasna Cheosnonomaa flle CEEIFE T 27 =

292 2F - Jl/(Lactobacillus caser 12a.GCA 0003095

in f1 <- "Lactobacillus casei 12a.GCA 8|
in 2 <- "Lactobacillus casei 12a.GCA Bk
out ¥ <- "hoge7/.fasta"

param_upstream <- 580 #55
param_downstream <- 28 #51
LB T -V O F

library(Rsamtools) #15
library(Biostrings) #15
library(GenomicFeatures) #15

HATAIR( 7 T — i 3 1B E ERR)
#txdb <- makeTranscriptDbFromGFF({in_+2,#Tr

# format="gff3", useGeneshAsTransc
txdb akeTxDbFromGFF{in_f2, format="gfi

#HE
#HIALIEY &N L L iR e FEAT R ¥R NS )

gn <- sort(genes(txdb)) #8
hoge <- promoters(gn, upstream=param_upstr
downstream=param_downstream)#i5

#TE

<

Jul 30 2015

=

VoS Sk oSE e S S Sk Sk SE SE e S S o

R Console

txdb

TxDb object:

Db type: TXDb

Supporting package: GenomlicFeatures
Data source: Lactobacillus casel 12a.GCA 0003059565.2.25%

Organism: NA

miRBase build ID: NA

Genome: NA

transcript nrow: 2799

exon nrow: 2800
cds nrow: 2681

Db created by: GenomicFeatures package from Bioconduct$

Creation time:
GenomicFeatures

RSQLite wversion at creation time:
DBESCHEMAVERSION :

2015-07-26 11:26:55 +0%00 (5un,
version at creation time:
1.0.0
1.1

A

1L

26 Jul $

1.20.1

m. |

1|
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R GFF3 L. casei 12A
(= ) 2,799

7. FLEEEPY ./ fa(Lactobacillus casei 120)® [_FAi 50018 8, FHi201 8 E 107 0OE— 2—BCHPER

Ensembl (Flicek et al.. Nucleic Acids Res.. 201475 i8HE3 N T % Lactobacillus casel 12A0 mulf-FASTATR IV, 7 &
BESIZ 7 o ) (Lactobacillus casei 122 GCA 000309565225 dna chromo sﬂmE.Cluamoaome.fa}t_GFF DT AT —
103727 J(Lactobacillus casei 12a GCA 000309565.2 25 chromosome Chromosome off3) F Feaa At U B Td .,

in_f1 <- "Lactobacillus casei_12a : chromosome . Chromo 5::1‘5.1“ Ay

in f2 <- “_.:C_Lt‘aﬁ_ill,..S_':ESEi_lZ:'I. CA 88838 hromosome . Chromosome . g3 A

out_f <- "hoge7.fasta" #ﬁ.TJ?J *fJLJ%?E’T LATout_-FIn_ﬁ%-ﬁ:Pq

param_upstream <- 580 #?ﬂﬁfﬁ?‘*ﬁim@iEEEE@JH’E’?EE

param_downstream <- 20 #L B G o TR D IR EALTH T IETE

#UEIDI T — VRO F |R R Console SRR
library(Rsamtools) #)4 > i
library(Biostrings) #)4 Lxdb . .

library(GenomicFeatures) #14 TxDb object:

- . Db type: TXDb
#RIANIE( 7 T — g UIEREFENR) : . -
#txdb <- makeTranscriptDbFromGFF(in_+2,#Tr Supporting I?a{:kage' G?nomlCFeatPIEE
# format="gff3", useGenesAsTransc Data source: Lactobacillus casel 12a.GCA 000309565.2.25%
txdb <- makeTxDbFromGFF(in_f2, format="gfi Organism: NA
#% # miRBase build ID: NA

Genome: NA

transcript nrow: 2799

exon nrow: 2800

cds nrow: 2681

Db created by: GenomicFeatures package from Bioconduct$

#RIAIE (AR L L iR D EEEIE 2R ERIS )

gn <- sort(genes(txdb)) #8

hoge <- promoters(gn, upstream=param_upstr
downstream=param_downstream)#i5

#TE

<

Creation time: 2015-07-26 11:2€:55 40900 (Sun, 2& Jul %
GenomicFeatures version at creation time: 1.20.1
RSQLite wversion at creation time: 1.0.0
DBSCHEMAVERSION: 1.1

VoS oSk oSE e S S Sk Sk SE SE e S S

A .m |

A

1L F
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7. FLEEEIYT ./ L (Lactobacillus casei 124y [_EAL0018 B FHi2 08 H)O 7 O€— 2—WERIGd 5158:
Ensembl (Flicek et al. Nucleic Acids Res. 20142 2 EHE N T 15 Lactobacillus caset 12A0 multi-FASTATERS ./ L
BESIZ 7 o ) (Lactobacillus casei 122 GCA 000309565225 .dna.:hmnmsome.Clu‘omoson'le.fa}r‘_’_(}FFEﬁ:ﬁi"i@ AT —
103727 J(Lactobacillus casei 12a GCA 000309565.2 25 chromosome Chromosome off3) F Feaa At U B Td .,

in_f1 <- " "#ANTT

in_f2 <- [ u AT T A

out fco ” = TSI el PR AT AN AT

paran#t=H—ersion 3

par‘an##sequence-r&gion Chromosome 1 29073892 '

# A Chromosome ena fene 1 1350 0 + . [D=gene L8128 061 Tassembly name=G0CA_ 000309565 .2k

ﬁg::@hmmosome ena gens 1523 2062 0+ . ID=gene:LCATZ2A 0618 assembly name=3GCA 0003209565 24

1librdChromosome ena gene 3240 24bz .+ 0 ID=gene:LCATZ2A 0619 assembly name=0GCA 00032095650 24

FWMChr’omosome ena gene 3449 4564 - + 0 [D=gene:LCATZ2A O620assembly name=0GCA 000209565 24

#txed Chromosome ena gene A817 6778 . + . ID=gene:LCA12A 0621 assembly name=GCA 000309565 .24

# Chromosome ena gZene G240 9461 . + . [D=gene:LCA12A 0622 assembly name=GCA 000309565 .24

L=l Chromosome ena fens 9566 10270 . — [D=gense:LCAT2A 0623 assembly name=0GCA 000309565 .21

. Chromosome ensembl G0 1 1300 . + 0O [D=CDSEKPI64E3 Parent=transcript EKFP36483.assembly 1

;E'J%Dhmmosome ensembl exon 1 1350 0 + . Name=EKF96483-1 Parent=transcript: EKP36483assembly]

hoge |[Chromosome ensembl CDS 1523 2062 .+ 0 ID=CDs:ERKPIG4AE4: Parent=transcript EKP96454 assembly 1
Chromosome ensembl  exon 1h23 2062 0+ 0 MName=EKP26484-1 Farent=transcript EKPY90454 assembly |

¢ |Chromosome ensembl CDS 3240 24bz .+ 0 ID=CDs ERPI64E0; Parent=transcript EKP96485assembly 1
Chromosome ensembl exon 3240 24572 .+ . MName=EKP36485-1 FParent=transcript EKP96455 . assembly|
Chromosome ensembl CDS 3445 4564 . + 0 [D=C0sEKPI64236: Parent=transcript. EKP96486 assembly 1
Chromosome ensembl exon 3449 4564 0 + . MName=EKP26486-1 Farent=transcript: EKPY0456 assembly|
Chromosome ensembl G0 A817 6778 .+ 0 ID=CDsEKPIS4AET Parent=transcript EKP9648 7 assembly 1
Chromosome ensembl exon A217 6778 . + . MName=EKP26487-1 Farent=transcript EKPY045 7 assembly|
Chromosome ensembl CDS GE40 9461 . + 0 ID=CD=:EKPIG4AEE; Parent=transcript EKP96458 assembly 1
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[ I O P EBCITE TR txdb GFF3
R L. casei 12A (=
) 2,799 R
 B# | BRI ABEFESESE | SO0V T a0 —IbeF OS5 LD A — —
o A0 =2 | S8 LICITE Y (last modified 2014/07/17) ID gene 2,199
o A0 —f2 | [ EED I FIEITD l= {last mo 2014/07/17)
o (b0 |~ EEDE D P ESTITA IR odified 2014/04/11)
v AR | =8| 54 a7 1g BARIE 5 B (last modified Ng/06/16)
o s e 18 BRI PE N Mt aunn oo 901 2900
. g 14. GFF3IERAO LT YL T 1+ 277 1) (Lactobacillus casei 12a.GCA 000300565.2.25.chromosome.Chromosome.gff3)
. Ak ICHL T, "ID=gene" B IR FID ZENAiTEHFELALIEWIGS:
o 7b0 | FLEFEY A (Lactobacillus caser 124D 7 A7 =330 271 I Td , 4%~ —2 1 C1ERY,
: 1?::5! in_f <- "Lactobacillus gasei_12a.GCA_BB8309565.2.25. chromosome.Chromosome.gff3"# A0 2 7 1 )&
out f <- “"hogeld.txt" #1027 F A IAEEEL Tout_fICHE i
param <- "ID=gene"” #ERR L o T EiEE
$ANT 7 A ILDEHRH R R console fell e s
d - dLi in f # . . : i
ata ¢ readlines(in_f) #|:=- data <- readLlnes(in f) #in fTIES
> length (data) #4718
#FEE(V AL 27ANPOBEEZE—-DT—DICHALT [1] 11081
hoge <- sapply(param, grep, x=data) = -
hoge <- unigue(hoge) = . B
out <- data[hoge] 4 > $#E2E (VAR POEZF—D2—20CHLT. ES
# > hoge <- sapply(param, grep, x=data) #ARD5
#2771 ILITIRE > hoge <- unique (hoge) #18515hS
writelines(out, out_f) 4 > out <- datalhoge] #thogeT1g5
> length (out) #4015
< [1] 2799
=
> #7ILICIFRTF
> writeLines (out, out f) foutdhgs
- | (]
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[ J' A0 | —4% | BCHIERIE | FOE — 42— BESl| | GenomicFeatures(Lawrence 20{ LINUX grep
Linux N

hoge.gff3 rename
-C

iu@bielinux[~/Desktop/mac_share]

| Jiu@bielinux[mac share] pwd

< 4/home/iu/Desktop/mac share
F iu@bielinux[mac share] 1s [ 3:08541& ]

i iu@bielinux[mac_share] mv Lactobacillus_casei 12a.GCA_000309565.2.25.ch
=/ romosome.Chromosome.gff3 hoge.gff3

é iu@bielinux[mac share] 1s [ 3:085 1% ]

=0
?. iu@bielinux[mac_share] grep -c ID=gene hoge.gff3 [ 3:085F1& ]

~.:.$ 2799 ‘

iu@bielinux[mac_share] |} [ 3:0851 ]
=
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-CV

LII’]UX Linux

Chromosome

Chromosome
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