2015.07.31hR | 2% s AUSBAE!Y FDhoge T+ /LA %
TRy TZaE—LTELTLEELY,

[ = =] |—é§§—]\
.. | Il » hoge » o ’ ||
22 - » =2 ‘L_J 9

yobi
X 20150729_kadota.pdf
X 20150730_kadota.pdf
|| annotation.txt
.| annotation2.txt

CSN\VAFUEER e

| Lactobacillus_casei_12a.GC...

= i O CO n d u Cto r d) *IJ % 5£ | Lactobacillus_casei_12a.GC...

| list.bxt
| list_sub2.txt
RREKRF-RFREFEDNEFHRER e —

el

FIVINAAVITARTAVRABERRTOTSL | i
Fﬁ H %: (7:')\ ET- :—3 C) SRR616268sub_1.fastq.gz

B suppTablel.xls

kadota@iu.a.u-tokyo.ac.jp ‘ . J

http://www.iu.a.u-tokyo.ac.jp/~kadota/ RAVERE
[FBAB LD
AIM...
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R R Console

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

Copyright (C) 2015 The R Foundation for Statistical Computing

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

R [T, BESYI2IFTHD. [RECBERILITY.
— BRI CiEA . BRIChEBERTANTEET,
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,

"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

eq’

No documentation for ‘alphabetFrequency’ in specified packages ands

you could try ‘??alphabetFrequency’
> |

4 T

REFNERICT?BEH A 1 EFTHIAAT
H [ FREZERLIEDITIR—UDE
N IZIS—HAHELIERBHYET,

in specified packages and libraries:

=5 E=8 = g

m
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N (Dl ??alphabetFrequency | £ TH AT KD
0 o [CENDONTNSDTIT>TH D IRFER
/ \“J/T —/ REOYHIITR—SRRTEINIDT,

R R Coneole QFNSIFNEBBRDECAZEI VY,

|} ?subseq

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

> |

< |

Search Results

0\

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 1n a BAM file on a region of
interest

ShortRead::QualityScore-class Quality scores for short reads and their alignments
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] _ Z 3£ | alphabetFrequencyBd#[EBiostrings&LVND/ \w4r—
o O UL EIN TS E D= EEHA AR 773K
/ \‘yb- y / ZE. BABA IR ED/NvTr—U bt

letterFrequency {Biostrings} € SNTLDELDHIZAYWMEELREIFIAT 5,

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)




" JE
INYT—2

A0 | —hR
s A —8R
A8
A0 —f
s A HA | 8
A0 —%
AR
A0 | —hR
A —8
A8
R

multi-FASTAZ 71 )L Z5i 1A A T R 15 ##
M TEDHDIE. DBiostringsX°@)seqinr’i &
DIEREHFETR/ AV —2DEMNTTY,

=D {iEOis H?"& (13“1 mod1f1ed 2013/09/12)
4 H ; 2015/04/06) NEW
: 15 (last modified 2014/03/10)
#sRACH (translate P& EEH(EE%) | Biostrings (last mochﬁed 2015/03/09)
SR BCH (translate P AR 15(05F) | seqinr(Charif 2005) (last modified 2015/03/09)
1B #H(complement 7 {2 (last mod: 6/14)
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(mrianrs}b'*zmct 5T, "Standard", "SGCO". "Vertebrate Mit
(27 -TF O )DE R | TERRL Iz 27

E}_E_%ﬁfﬁ'r’Pf'ﬂft:P rownnlemeant HRTE (g 1fied 201 30681 A%

B A0 | —#% | BAREE P (translate) 2 BUER(FLEE) | Biostrings

2]

3{Biostrings/ % ;’J’ LR T I BEALYFEFIAAA T 2 BEECY SRR T & 1Y e E L o BRI oD
O M Bz O—} (zenetic code)ld. Standard Genetic Code?=Z 3T T A5 24 £ HREN L - Angls

fndrial", "SGC175 XAV EBEELSTE,
TR AET L ORISR/ e

1. FASTAJER 771 ) (samplel.fasta)D 355 :

in_f <- "samplel _-'5:'—_5" Cinr) T — 2% BT 18 BLBDRI# 55
“hogel.fasta” AFIERIST HBEI0T 550 FAES

# AR T — U

#ANT T A IDEFEAIAR
fasta <- readDNAStringSet|) FASTAER 77 (sam

multi-FASTAT 373 1 sing,

library(seginr)

#2777 A ILDFEA I

multi-FASTATIZ7%30 single-FAST | 2700 | —fit | BHIFREE N (tuAnslate)ZHEF () | seqinr(Charif 2005)

AAT7 2 /ERECHIICERERT 2w e Rl ET . R THIERAD
MhLET , BER T aF 3 7 2 B TER T R O

LT, translatefi#ED A 747 4L T ambiguous=T+ &, BHRTZ 200 |27 5ESFRY FERL
_ g - TN ET(EF R FIRHIEER). fapplyREEes F. & 72U RS L7 IR 15EEE) S sapplyE#s H
library(Biostrings) Lava et (AL 13l B EsETLEY .

27 -TF 4L OO ERE| FERALIED D7 (I E BN T HET LD JICEEEIL LITE O~

Lfasta)D B S
FASTAFER 7T .

# N 77 A NBEEEL Tin_fICHEA
#2771 IBEIEBEL Tout_fICHEH

#) 5w T — DA AR

hoge <- read.fasta(in_f, segtype="DNA")#in f TIEE L 7= 7 7 1 I DA AR

#EALTAREITTH
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LR\
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R R Console

Biostrings& LN/ N —S Flibrary B #%E ALV TS
AL T EIZED T, alphabetFrequency @ K574

BiostringsMigit T S ZFIATESNDTY
Tl ZE8IZTibrary(Biostrings) 1&2E|E{TL T. 2

o o

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

ROl —UE TR FY 1 ‘BlocGenerics’

B B IXAERREINGZNENSTEZBIOVHESETLVE
9, ERICITIBIDHATRILKXRTY , [7alp |=TH T
MNoTabF—#RILHEL TN A THTITIEZEBFI A,

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

Descripti

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. It
can also tabulate letters "in common".

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

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

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

Usage

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

4 T
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" S RAGR I/ $7 2 OB
O IN\Y O\ N \
R 2|: 1$ t / \ “J 7 :/ 0) F;g 1/% I‘\%i;:ro/s\oft:Ej(éiLjZ Fl\%lvr ]

. [Cytoscapel &l TS5 4]
DEILTEDEVNSERETKLY,

m N\VIOAVEBALEETOIRETIX, TESIEMNELNTVET,
BE (X, Office VA ILREIRY NG EEXAVRA—ILLTHIALEY,

B LinuxZA 2 AR—ILLI=1EITDIREETIE, TEAZEMNELNTULNET,
BEIX, TVEV T RERETOT I LEAVAM—=ILLTHIALEY,

B RRAZAVARM—ILLTZFZITDARRETIEL, TEAIEMN RN TULVET,
NGSHEZEITIRIE/ NNV T —D (F=ESA4TF3))EAA—I)LLTHRIALET,
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" T 2015F7A220 B
CRAN&Bioconductor
s RETHIARGEG/ \vTr— D2 KYRI M) (BTEE)
CRAN (The Comprehensive R Archive Network): 6,878/ \:w/r—
Bioconductor: 1,024/ \w/r—

CRANEM#/ Sy r—T (%

EmHFEECRILGS

B CHIASN S, NGSHE
#r(&. E¥IZBioconductor
RENVT—DFFA,

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

« 1EE] | ROCHE G | B8R | 8 SL{FF iBA0(legend) (last modified 2015/02/15) NEW

+ 1EE] | ROCHE S | [FRiE (last modifiad 201500 /07 WETY s

» {F | SplicingGraphs (last modified )~

o A FS 122 T (last modifi J 7$

s AT | L RIRES 2

C TS | T | BERERRIR | 2 * R

s TSy | L BERERET | 2 » BioconductperGentleman et al. Genome Biol | 2004
o A F S 7 2 Ly | small RNA | § « CRANE

o O modified 2012/03/29) . Rﬂ;ﬁr’-ik_{

» 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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" A ING DIETECH =B E AL
— -, NDEERN o | ABMENTULS, BREFHROFIRAE
HRIZ/N—230 79D B8, BESF 1B B/~
B ﬁfio) U U _Xg‘EFE_ AV TvI T HEREAD,

RA{A (http://www.r—project.org/) Useful R sue.
m 2015-06-18IZver. 3.2.1%1)!)—X L APYT b2 IR
a 2015-04-16]Zver. 3.2.0%1)1J—X A
m 2015-03-09(Zver. 3.1.3%)1)—X :
m 2014—10—31(:ver. 3.1.2%")1)—X “‘

g 2012 03-30[Zver. 2.15.0Z&1)1)—X

Bloconductor (http://bioconductor.org/)IFFEZ EIZ))—R
m 2015-04[Zver. 3.1%")1)— R (R ver. 3.2.1 CENEFEER). 1L/ v —%81: 1,024
m 2014-10[Zver. 3.0%")1)—R (R ver. 3.1.1 CEIEFEER). IR/ N\ —%8:934
s 2014-04(Zver. 2.14%")1)—R (R ver. 3.1.0TENEREER). 1R/ v —T%1:824
= 2013-10IZver. 2.13%")1J—X (R ver. 3.0 TEI{ERESR). IR/ N —T %k 750
m 2013-04IZver. 2.12%")1)—X (R ver. 3.0 CEIERER). IR/ vy —%0:672
m 2012-10[Zver. 2.11%")1)—R (R ver. 2.15.1 CTEN{EREER). 1B/ w5 —%1:608
m 2012-04[Zver. 2.10%")1)—R (R ver. 2.15.0CEN{ERESR). 1B/ w5 — %8553

m
Jul 30 2015 11



" Bioconductorl <BA T B #A Bi(Review), &/ LR

S| 5F /T—3> 34— %,Bioconductor

Bioconductor SIEENTEY. ZhDIZETEERLHY.

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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ZN5IXCRANMSIZ
Y ARV NV k5

[ o AAR = | RS =3 | BB R ET S 2T I T (#1GB )

INYT— MDA AR—IL

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

(RTVBEBLSIERT, (RT)VwAOOF7 L AT — SFHAPTHIRET 2007 - FSATILITD T — V%A
A —=ILF &Y ATT . R T =20 2R AR ) Td S CRANS Bioconductor o2 HENT L&) inT —37
BHOAE, —ERD 42—l CfEEL FEOT, AL ERMTA 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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] o AR [ R T = | BERIET S A7 L 77 (HGB) DT/ LIFHRD /S r— 8

o) O N (BSgenome---)[Bioconductorh it S
/ \“J"T ‘/@’f AR NTWET, SSTILE6/ S —S% A

DIOCLITE| UEGSE] , SUPPrEssUPdates=TRUE) _ - s PN
bioclLite("DESeq"”, suppressUpdates=TRUE) Ak )[/L-Cb\i—a_o @15“2-“:5‘]_‘%7?!:[‘73 (.
bioclite("DESeq2”, suppressUpdates=TRUE) T I9ADmm10ELNSI/N—30 D45 /LB
biocLite("DiffBind"”, suppressUpdates=TRUE) == By Ou ) ar
biocLite("doMC", suppresslUpdates=TRUE) glj'lﬁ*&’& ST/I\VT—U DA
Eioctiteg“ggigq", suppPEEEUEdEtES=T$HEEJ (BSgenome.I\/Imusculus.UCSC.mmlO)
ioclLite(™ eq”, suppresslpdates= — [ sl . . = BH %
bioclLite("edgeR", suppressUpdates=TRUE) "*H = L’gs—d-° blOCLItG&L‘jEﬂ;&’EFﬁL\—C

biocLite("GenomicAlignments”, suppressUpdates=TRUE) ng( % / \°\y/7'—:)§/r‘/x |~—)[,L,'C[,\§E'§'o

4. BioconductoriS g N TOhS 10— D 22—

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

source("http://bioconductor.org/biocLite.R")#& F U 7l
biocLite("BSgenome.Athaliana.TAIR.TAIR9", suppressUpdates=TRUE)#>-O0- ZFT 2 7.0 4
biocLite("BSgenome.Celegans.UCSC.ceb6", suppressUpdates=TRUE)#iEE T ./ &L
biocLite("BSgenome.Drerio.UCSC.danRer7", suppressUpdates=TRUE)#1¥ 75 24 wi a7 ./ 4
biocLite("BSgenome.Hsapiens.NCBI.GRCh38", suppressUpdates=TRUE)#t | ./ L1 (GRCh38)
biocLite("BSgenome.Hsapiens.UCSC.hgl9", suppressUpdates=TRUE)#& } 7./ L(hgl9)
biocLite("BSgenome.Mmusculus.UCSC.mm10", suppressUpdates=TRUE)#~= "7 2 7./ L(mm1@)

= =
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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

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
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Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

All Packages

Bioconductor version 3.0 (Release)

Autocomplete biocViews search:

I

|

I

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

£~ ¢ 1| Pl Bioconductor - BiocViews

FYRD—ORBICHRYFIT A,

~HALURIZCOLSHE@EICHEYET,

Developers I

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 v
iff i fizad Poissan

TOU =T

18




— EXMIZFZERMDATIVRITDECAZE

Bk&HFET HY, Biostrings’Tg ER[EI1TH/
T—DDHARERESIHO>TLNSEDH DS
JEEI%L{CM ’é?h\hf%(&é:b\’cu:')o

Software Bioconductor—omocvews o0 i~

Bioconductori

=21 B http://bioconductor.org/packages /release /Bioc\

Views.html#

Bioconductor ,. Ts W

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

[RNA-seql% &, V) —T—F#&
REDPOHOTELWEIZELET A,
BB EHFEFYSIEGBI2IMNOT
CIELDTHRIEPYEEFA,

Home » BiocViews

All Packages

Bioconductor version 3.0 (Release) Packages found under Software: /r/
Autocomplete biocViews search: Show entries Search table: :
L Package = Maintainer Title
. / 4 Tobias Verbeke, Willem Automated Affymetrix Array Analysis
Software (936) = Ligtenberg Umbrella Package
> A i 2 < . -
' .SSBYI.)OFHBIH (_299) Y e Tobias Verbeke, Willem Automated Affymetrix Array Analysis
BiologicalQuestion (261) a4Base Ligtenberg Base Package
e O (1 32) Tobias Verbeke, Will Automated Affymetrix Array Analysi
: e e obias Verbeke, Willem utomate metrix Array Analysis
K Rese.ar'chFleld (193) adClassit Ligtenberg Classification Package
I~ StatisticalMethod (261) - - . -
Technology (591) SaCore Tobias Verbeke, Willem Automated Affymetrix Array Analysis
ay Yo Ligtenberg Core Package
I~ WorkflowStep (477)
: Tobias Verbeke, Willem Automated Affymetrix Array Analysis
A tationData (895 34Pre c : . 2
me. _a npst ) adbreproc Ligtenberg Preprocessing Package
I~ ExperimentData (223)
SARPDOin Tobias Verbeke, Willem Automated Affymetrix Array Analysis
gansoorling Ligtenberg Reporting Package
Microarray QA and statistical data
AR - analysis for Applied Biosystems Genome
ABarray Yongming Andrew Sun Survey Microrarray (AB1700) gene
expression data.
ABSSeq: a new RNA-Seq analysis
method based on absolute expression v
ABSSeg Wentao Yan:
——— - : M o vt al 19
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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:

Developers

[biostrings 1&E¥TDET

CIZYRRT v TSNS,

About

Show entries Search table: |biostrings|
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

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/ \*y
’7'—90)’\0—:)l:37|'§035'§—o

Developers About

Workflows »

Common Bioconductor workflows
include:

= Oligonucleotide Arrays

= High-throughput Sequencing

= Counting Reads for Differential
Expression (parathyroideSE vignette)

= Annotation

= Annotating VVanants

* 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!

— = = ——— ——

— ===
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| Bioconductor@®Biostrings/ \'"w/r— D R—I T,

LEHETDIFHIZFEE], biocViewsDECATH
ABDXF—T—F2XLONEET(ZFEEDHTI) S
(FIZAB Y, X [X. DataRepresentationZz ')y

Bioconductori

=3 Pl http://bioconductor.org/packages /release /bioc/htmil/Blostrings.html -0 STU1ZN\
2= - ' DT HENTI DT DR JEEEH?F#*)#%)
Documentation
PaTRagtTsS To OUt l||ﬂlllllg Tots REaU O
: : : : posting quide 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#f€ classes defined in Biostrings 2
PDF R Script  Biostrings Quick Overvie
PDF R Script  Handling probe sequepfe information
\ PDF R Script  Multiple Alignme
[l PDF R Script Pairwise Seqy#nce Alignments
PDF Referen anual
Text NEW,
Details
| |
. s [Datalmport, DataRepresentation, Genetics, Infrastructure, SequenceMatching,
biocViews ERTTRE S
Sequencing, Software
Version 2.34.1
In
Bioconductor BioC 1.6 (R-2.1) or earlier
since
License Artistic-2.0
R (== 2.8.0), methods, BiocGenerics(>= 0.11.3), S4Vectors(>= 0.2.2), IRanges(>=
Depends R e
1.99.27), XVector{== 0.5.8)
Imports graphics, methods, stats, utils, BiocGenerics, IRanges, XVector, zlibbioc
BSgenome(>= 1.13.14), BSaenome.Celeqans.UCSC.ce2(>= 1.3.11),
Suggests BSgenome.Dmelanoagaster.UCSC.dm3(>= 1.3.11), BSgenome.Hsapiens.UCSC.hq18,
ag drosophila2probe, hqu35av2probe, 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.hgls,
GeneRegionScan, genomes, GenomicAlignments, GOTHIC, harbChlP, hiReadsProcessor, Vv
iPAC, JASPAR2014, kebabs, methVisual, minfi, MotifDb, motifRG, oligo, oneChannelGUI,
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~’ I http://bioconductor.org/packages /release /BiocViews. html=__ DataRepreser
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Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

All Packages

Bioconductor version 3.0 (Release)

Autocomplete biocViews search:

" Software (936)
I~ AssayDomain (299)
- BiologicalQuestion (261)

7 Infrastructure (187)
Datalmport (82)
DataRepresentation (34)
GUI (20)
ThirdPartyClient (S)

I~ ResearchField (193)

I~ StatisticalMethod (261)

I~ Technology (591)

I~ WorkflowStep (477)

I AnnotationData (895)

I~ ExperimentData (223)

Irstall Help

ages found under DataRepresentation:

Fhow entries

DataRepresentationMATI Y IZEEN DD (L34
INVT—DTHBEDNDTIND, TFBEDMNZEDY)
Ak, Biostringsld, DX 53 $8 (L Software, @ 5355
[EInfrastructure&EE>THEY ., ZDOTDERB DR
DataRepresentation|Z&Z EN TS EDH S,

Search:

Developers

Search table:

Package Maintainer Title
AasRDE Jirios Malsie Geqe Expression Atlas query and gene set
e enrichment package.
BaseSpaceR Adnan Alexa R SDK for BaseSpace RESTful API
An extension of the bigmemory package
bigmemoryExtras Peter M. Haverty with added safety, convenience, and a
factor class.

: : String objects representing biological
Biostnngs H-Pages sequences, and matching algorithms
BSgenome H. Pages Infrastructure for Biostrings-based genome
el +-£ag data packages

Analysis, exploration, manipulation, and
cummeRbund Loyal A. Goff visualization of Cufflinks high-throughput

sequencing data.
flowPlots 8 Aawking flowPlots: analysis plots and data class for
T — gated flow cytometry data

Import flowJo Workspaces into
flowWorlspace Greg Finak,Mike Jiang BioConductor and replicate flowlo gating

with flowCore
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I http://bioconductor.org/packages /re

DK EED Software, Q¥ D
Infrastructure &, fF1E£ 9%, Biostrings|&iG & EL

HMDT, @SequenceMatchmg?f)\&')%)O):Béc 4,

SDYYHLPXFIRBEZRE B LIRELTL

u OTOCOTTOUTUTOT DTOSUTigs . |

lease /bioc/html/Biostrings.html
| 3
Documentation
To view documentation for the version of this package installed in your system, start R and enter:
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
| PDF R Script  Multiple Alignments
" | PDF R Script  Pairwise Sequence Alignments
PDF Reference Manual
Text NEWS
Details
| |
. s Datalmport, DataRepresentation, Genetics, Infrastructure, SequenceMatching,
biocViews R S
Sequencing, Software
Version 2.34.1
| In
Bioconductor BioC 1.6 (R-2.1) or Rarlier
since
License Artistic-2.0
R (== 2.8.0), methods, BiocGenerics(>= 0.11.3), S4Vectors(>= 0.2.2), IRanges(>=
Depends R e
1.99.27), XVector{== 0.5.8)
Imports graphics, methods, stats, utils, BiocGenerics, IRanges, XVector, zlibbioc
BSgenome(>= 1.13.14), BSaenome.Celeqans.UCSC.ce2(>= 1.3.11),
Suggests BSgenome.Dmelanoagaster.UCSC.dm3(>= 1.3.11), BSgenome.Hsapiens.UCSC.hq18,
ag drosophila2probe, hqu35av2probe, 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.hgls,

GeneRegionScan, genomes, GenomicAlignments, GOTHIC, harbChlP, hiReadsProcessor,
\PAC, JASPAR2014, kebabs, methVisual, minfi, MotifDb, motifRG, oligo, oneChannelGUI,

Post guestions about Bloconductor
packages to our mailing lists. Read the A
posting guide before posting!

* bioconductor
= bioc-devel

24




(DSequenceMatchingl & ENB17/3vHr—
D—EHLMARTREIN TGN, (ROIEEE
FIRHT (X742 LVQCRISPREGED / Sy —
DHEXLTFEHRETHEIZR I F-. B/ A

Bioconductori
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Search:
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OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Developers

Home » BiocViews

All Packages

Bioconductor version 3.0 (Release) Packages found under SequenceMatching:
Autocomplete biocViews search: Show entries Search table:
L I Package * Maintainer Title
GenomeAnnotation (10) Bioktings Hi Paks String objects representing biclogical sequences,
GenomicVariation (6) A s . and giatchisig algortiimns
| LinkageDisequilitiiim (1) e 5 P Ir;f:::tr:scture for Biostrings-based genome data
MotifAnnotation (3) P g
MotifDiscovery (4) T i:;ahhosh?:.a[?;ua julie  This package classifies putative polyadenylation
- nUpdTS H - S 2 :

NetworkEnrichment (13) = Zhu g sites as true or false/internally oligodT primed.
NetworkInference (17) — s . —
SequenceMatching (17) cobindR Manuela Benary Enjgng Cic:—occunng motifs of transcription factor
SomaticMutation (4) g oS
VariantDetection (1) CRiSPRAcck Lihua Julie Zhu Design of target-specific guide RNAs in CRISPR-

b Infrastructure (187) - Cas9, genome-editing systems

I~ ResearchField (193) daglogo Jianhong Ou daglogo ‘

I~ StatisticalMethod (261) Integrating 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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OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Bigconductor 3.0 » Sofiware Packages » BSgenome

BSgenome

Infrastructure for Biostrings-based genome data packages

Bioconductor version: Release (3.0)
"l Infrastructure shared by all the Biostrings-based genome data packages
Author: Herve Pages

Maintainer: H. Pages <hpages at fhecrc.org>

Citation (from within R, enter citation("gsgenome”)):
Pages H. BSgenome: Infrastructure for Biostrings-based genome dats packsges. R package version
1.34.1.

Installation

To install this package, start R and enter:

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

Documentation

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

4 ) L ER B 7 Ny —UBSgenomeld . DR ERRIIZ
Biostrings/\w4 —L ZFIAL TS ENHM D,

Developers About

Workflows »

Common Bioconductor workflows
include:

Oligonucleotide Arrays
High-throughput Seguencin

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
expression

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!

=
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ges/release /bioc/html/BSgenome.html

Documentation

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

browseVighettes("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

Text NEWS

Details

s#htation, Genetics, Infrastructure, SNP, SeqguenceMatching,

biocViews
Version
In
Bioconductor
since
License
Depends 1.99.1), GenomelnfoDb(>= 1.1.4), GenomicRanges(>= 1.17.15), Biostrings(>= 2.33.3),
ver(>= 1.25.8)
methods, stats, BiocGenerics, S4Vectors, IRanges, XVector, GenomelnfoDb,
Imports = 2
GenomicRanges, Biostrings, Rsamtools, rtracklaver
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, hguS5av2probe,
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, BSaenome.Btaurus.UCSC.bosTau3.masked,
BSgenome.Btaurus. UCSC.bosTaud, BSqgenome.Btaurus. UCSC.bosTaud.masked,
BSgenome.Btaurus.UCSC.bosTaus, BSgenome.Btaurus. UCSC.bosTau6.masked,

) LEBE B /Ny r—BSgenomeDHB LD ET
DI(FS512F5F), Depends(UKF)DEZAI(C
Biostrings DN FEIET A EMHH D, BSgenome
INVT—DFFAL-WEEIZIE. FHING
DIREFFEFRDH D/ NVT—TBHDAV A=
METLTWARLENHL, HEFIEEYIZ
INVT—2DA A= )LELTLNIE
BSgenomeZ BB <FIHTESILIT TH 5.
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JE—
Bioconductor#i} &R

BSgenomeZ zB/E<F|HTE 5 H
[%. library(BSgenome)Hh @AM ED
M THIET, R GuiDFT R B EmZIEE,

IR RGui (64-bit)

B

Il RE HE zof Pk 974 Sv BNV )

EREEEE

IRwir—=

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 F&<DEMECLIAHERIOVIN-TY,

#.<F 'contributors () ' EAALTUEE.
Fe R P R T —FE BT S | A 2EEORTICS
'citation () ' EALTIREN.

m

"demo () ' c APTNETEERBICHTEET.

"help ()" con@EA2 21~ TN HET.
'help.start()' T HTML JoofClar )l ThHaphES
"g() ' AT R BRETLIT.

(LRI —J&ENED —H AR - A5 ERLET ]
> |

4 (L}

Jul 30 2015
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Bioconductor#i} &R

i

R RGuUI (64-bit) :

Jril. R/E BHE Zoff Hw&—* DA FT ~LT
EEEREEEE

IR R Console

|

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet™

Platform: x86 64-wed-mingw32/x64 (64-bit)

R I BHEVYIFDIFTEN IEEiCB8ELITY.
—TFOFHCIEALE. BRIChEBE R T2 0N TESS
B BcEL T, "1icense () " H30(L 'licencs

R FZ{OEMECLAERIOVIONTT,

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

"demo () ' cARNTNETEEHDLCHTELT.
"help () ' cFnEALSA AL THETT.

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

[LARIICt —JEne) -0 A - A& EIRLET]

> library (BSgenome)

4 I

Copyright (C) 2014 The R Foundation for Statistis

Jul 30 2015

library(BSgenome) D EfTHaER PIZT
S—Ayt—IU N TULVEITILOK

"R R Console =R

s

> library(BSgenome)

E|RENE) W -3 BiocGenerics HO-FHHTT
ERENE T -3 parallel EO0-poTT
RNy —LEFIIZEY : ‘BiocGenerics’

The 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

(L k



library(XXX)Z& 402 71=EE (2 XXX\ —U R ERTH

" A
: o Fi9 S DependsPlmports|Y ART VTSN TIVD
BlOCOndUCtOr*ﬂE | 18— S R A—R L TN B (G 4R ATLA).

ey T > library (BSgenome)
2l ¢ i /bi duct Kages/release /bioc/html/BSgenome.piml v . ~n . .
i |l hetp://bioconductor.org/packag s b SN P ° mwaniftwr—J BiocGenerics HO-FHTY <
Documentation ERENE) W -3 parallel EO-POTE €—

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

RIS —EHFIAEY . ‘BiocGenerics’
browseVighettes("BSgenome™) The

following objects are masked from ‘package:paralles

clusterApply, clusterApplyLB, clustercCall,

PDF R Script  Efficient genome searching wy iostrings and the BSgenome data packages clusterEvalQ, clusterExport, clusterMap,
PDF R Script How to forge a BSgenom package parApply, parcapply, parlLapply, parLapplyLB,
PDF Reference Manual parRapply, parSapplyr parSapplyLB
Text NEWS
| 2 : - : ! . [ il
N Details The following object 15 masked from ‘package:stats’:
biscviaws A notation, DajfRepfesentation, Genetics, Infrastructure, SNP, SequenceMatching, xtabs
Software
Version .34, . .
| The following objects are masked from ‘package:base’:
n
Bioconductor Bio(/1.9 (K-2.4)
since anybDuplicated, append, as.data.frame,
License Artisfc-2.0 as.vector, cbind, colnames, do.call,
== 2,8.0), meth_ods, BiocGenerics(>= 0.1.2), S4Vectors(>= 0.0.7), IRanges(>= duplicated, eval, evalq, Filter, Find, get,
Depends .99.1), GenomelnfoDb(>= 1.1.4), GenomicRanges(>= 1.17.15), Biostrings(>= 2.3: . .
rtracklaver(>= 1.25.8) E N intersect, 1s.unsorted, lapply, Map, mapply,
s methods, stats, BiocGenerics, S4Vectors, IRanges, XVector, GenomelnfoDb, match, mQEtr order, PaSte; PmaX; PmaX . 1nt, E
p GenomicRanges, Biostrings, Rsamtools, rtracklaver pmin, pI'E'LlH . iﬂt, POSitiOH, rank, rbind,
Bioclnstaller, BSgenome.Celegans.UCSC.ce2(>=1.3.11), = : Reduce, rep.int, rownames, sapply, setdiff,
s echs BSgenome.Hsapiens.UCSC.hg19(>= 1.3. 11), BSgenome.Hsapiens.UCSC.hg19.maske . . .
ugg BSgenome.Rnorveqgicus. UC‘:C m5, SNPlocs.Hsapiens.dbSNP.20100427, hqu95av2pro SOIt, tabler tapplY: union, unlquer unlist
Biobase, RUnit
iYS‘e_"‘ : EREhiz)Twr -3 IRanges E0-FHTY €—
equirements - o . R
UR‘i : ERENE/ S -3 GenomicRanges ®[-F 7T €—
_ : — p— = ERENE W - GenomeInfoDb ®O-FHTT €—
BSgenome.Alvrata.JGI.v1, BSaenome.Amellifera.BeeBase.assembly4, . Tu . . }
BSgenome.Ameilifera.UCSC.apiMei2, BSgenome.Amellifera.UCSC.apiMel2.masked, EaREN I T = Biostrings FO-roTd €
BSgenome.Athaliana. TAIR.04232008, BSgenome.Athaliana . TAIR.TAIRS, FERENEwr =3 ¥Vector ¥0-RPFTT €—
BSgenome.Btaurus.UCSC.bosTau3, BSaenome.Btaurus.UCSC.bosTau3.masked, > |
BSgenome.Btaurus.UCSC.bosTau4d, ESgenome.Btaurus UCSC.bosTaud.masked, —

1

BSgenome.Btaurus.UCSC.bosTaus, BSgenome.Btaurus. UCSC.bosTau6.masked,

i 1] 3




Bioconductor#i} &R

R R Console

%’3—

—lFHFETFA TT7—AytE—

Elibrary(BSgenome)ZxX0>TH A

UMHT

L\fd~(7hli¢#kml»'§'éz\gliﬁ>Uit”ho

L= |l B S

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

xtabs

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

anyDuplicated, append,

as.vector, cbind,
duplicated, eval,

FEREnizZ) v -3 IRanges

FERENL 9 -3 GenomicRange

as.data.frame,

colnames, do.call,

evalqg, Filter, Find, get
intersect, 1s.unsorted, lapply, Map, ma
match, mget order, paste, pmax, prmax
pmin, pmin.int, Position, rank, rbi
Reduce, rep.int, rownames,

sort, table, tapply, union,

B 0—f g
Ot PTT

FE RN vl -3 GenomeInfopb FO-R4TT

ERENZ v -3 Biostri
EREn v -3 Xvec
> library (BSgenome)
> |

4
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= 2 5E1ZBSgenome HNNEREIIZFIFAL TLYS
Biostrings/\'wA— D O—RZ#{ToTHLE.
Bmconductor#ﬂﬁ’ i N ey g i

LY |

(R Roui (6519 HTWEWZESZ R TENIEREELZL,
I RE BEE Zoft JSlvsy—2 D142 FD AT

EEEEEREE

RER Consol R R Consale oo
R version 3.1.2 {2014—16—31}| i
Copyright (C) 2014 The R Fou clusterExport, clusterMap, parApply, parCapply, parlLapply,

platform: x86 64-w64-mingw3? parLapplylB, parRapply, parSapply, parSapplyLB

R . BEh YIRS ITTRN. [5oe s s The following object 1s masked from ‘package:stats’:
—EDEFEMHICIEZ . BBLChE BBcHh

BRSO EBICELTE. " 1icense ( xtabs

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

_ Y i} anyDuplicated, append, as.data.frame, as.vector, cbind,
%E&E;éi;iE?@Jgjjﬁi?ﬁg?E?Lﬁ colnamea, do.cal}, duplicated, eval, evalq, Filter, Find,
get, 1ntersect, 1s.unsorted, lapply, Map, mapply, match,
tdemo () ' EAFENEFEERB mget,lorder, paﬁte{ pmax, pmax.int,lpmin, pmin.int,
Thelp () ' SEREAYSAVALTH H: POSLtlon, rank, rkind, Reduce, rgp.lnt,lrownamesf sapply,
'help.start()' T HTML J574 setdiff, sort, table, tapply, unlion, unigque, unlist

L 1 ' v
A0 CATIE R ZRTLET. | st 9 TRanges EO—EHTT
(IRICE —JENED —h AR -2 (EIRL; S o/ =2 Xvector EH-FHTT
> library (BSgenome)
EREhi)twr -3} GenomicRanges EO-FHTT
EREh ) ey -3 GenomeInfoDb EO-FHTT
> ﬁibrary{BSgenome}
>

=
4

m

> library (Biostrings)|
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1 Bioconductoriff i — 4/ LB2 5/ w4 —(BSgenome)
O ENT/ LR/ NV T — DfET
m JOF—43—E2FIE 5 (sessionInfo. /A—3> DY)
O RINYT—U(F I LET/T—av\yr—o DO HR)
O FASTARSK D74 ILEGFR3FEZHK T 7L
O 7—53D#
m FASTQO7 74 )LD ZIEAEMT(Linux&ERZFRMBIIZTE )
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

O Linux (FastQC)&ER (QuasR) TEZ SR K A : Per base sequence contentIB B,
FastQCIZ——nogroup&l\ DA T arhihbZEEH5,
0 FastQCDA T3> (FI4ILkE—nogroupdd V) DB LN KBKmer ContentIB H
DIERDELY > RTHREE
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O B3| ChlPoseq || i T ) LER 5| 1EHR (ZUCSCASEnsembl7i &

T2 | OYITHAMD LIS DK
BSgenomeF|FHDEE |wciunss. rotmmeeims

T TEECRET 1T = { (Pathway R | SeaGSEA(Wans 2014) (last modified 2014] 1L CLYDBSgenome THY1F. &AL T EHY

' Mﬂﬂﬁ—ﬁ o R =LA T (last modified 2014/12/19) Uk>Z L1 A[8E, ChIP-seqf/\w4r—
v B F4T | phyloseq(McMurdie 2013) (last modified 2014/05/29) oS
o BRI T O — LERET | | C T (last modified 2 MY | ChIP-seq | IZDUNT MEDIPS(iBSgenome’EﬂFﬁ o

R | ChIP-seq | |- 2L+ 7 (Ul modified 2015/02 P — %ﬁ{ RO

24 | ChIP-seq | DiffBind(Ass-Tnnes 2012) (lag| SR BFEHNF T &AL /=25 F T, SraTailor (Okietal, 20143, E#Ex F20145F12 H 5D MClose Up

gjﬁ ChIP-seq | ChPscqR(Eumbure 2013 é;; E8REI P T B AR CL ARREFNGU T (P EIRIREE
T 5 CERELICRERE AL T .

B%1f | ChIP-seq | chipseq (last modified Eﬂll.lllzmjilﬁl HELfeRE Y AT v ILEd

F&1i | ChIP-seq | PICS(Zhang 2011) (last modifid RFH:

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

* PeakSeqi%: Rozowsky et al.. Nat Biote{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., Biomnformatics. 2014
DSS:Feng et al.. Nucleic Acids Res.. 2014
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 34




IS e R FOE—5—ERHIIRETIEAEL,

BSgenome D4/ LEFIREDIFSTY !

« {0 —R | EED RSO ERHE B0 4 I HEE (FIE BVS (last modified 2012706/14)
o A0 | —R% | Tips | (2D 1!“85%’—“{?; w%ﬁr (last modified 2013/09,26

o R0 | —R% | Tips | 15 ] dified 2013/09/26)
« -0 | —f | BORIERIS ‘
+ 0| —he | BOP|ERIS |47 1ifiedZ015/02/18) NEW

« -0 | —f% | BoFIERTS 45t modified 2014/04/02)
« b0 —h% | BeY|ERIS | F0OF — 42— 807 | BSgenomet last modified 2014/04/25)
» -0 | —h% | BCPERIS | OE— 45— B0% | GenomicFeatures(Lawrence 2013)(1ast modified 2014/04/23)

AR 8 ESITE SR ek | — o —
kO VN BS N
s A0 | —B | BUFIERS | F S 1~h0| —#| EAEE | 7/ LEES] | BSgenome NEW
+ 0O | NGS | 17 727 5ok Do — ABSgenome) Vo T — U E RN TR 2 0 EMEO T LEFFEIST 20U RETLES, o877 (A
» {22k 0 | NGS | gPCRY> microarray’sd { byrata), 37 2208 F (A mellifera), M-/ 3¥ ZF (Athaliana), Vi (Btaurus) . #2H5(Celegans), X
(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
)33/ — (Paroglodytes) . Sk (Ranorvegicus), BFEFE(S.cerevisiae), FF/ 75+ (T gondu) £FITHE+
IR R RS TR A e U 2T, cetSea#i|3 BSgenomeT T 1 7 P [single sequences] &115
HIWITYRF P FENT L Bchr 35O ESTHIEL TV ET . Lichis T, HEIFT7 247 2412 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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BSgenome

14200 | —f | BN E | 7/ LS | BSgenome NEW

BSgenome! VT —3 LT R e 70 £ a0 Y L LECFE RIS T & =W AE Tl

lyrata), 2737 22048 F (A mellifera). 3O ZF ZF (A thaliana), 73/ (Bta
(C familiaris), F-/03-373/37 11 T (D melanogaster), 75703 a(D
(G.aculeatus). 7 &394 1 (G.gallus). -} (Hsapiens). 777l
2133 — (P troglodytes) . Tt (Rnorvegicus) . BEFBFEH(S cerevisj
P EIED F O RETHR A2 D i T, getSeq#IIBSe
SR TP dENT hvEchr S 20 0EETHEL T

J;I\ﬁ?i‘l - rChIl_I’BﬂdDIHJ N rChl'Uﬂ_I’andDﬁlJ L Vak o' %'fﬂﬁl :HE:JE L R R Console
[D27A I —TF LD D EE | TI7 1 IERFL T L DRI
1. FIFH TS W RIC A R L — IV BAO g 2L 7»7 [26] "BSgenome.
[57] "BSgenome.
LB T =% O —F [58] "BSgenome.
library(BSgenome) #1450 T =300 [59] "BSgenome.
445 (RIRTRECy T—VEY R L7 v P55 V2 -, [60] "BSgenome.
available.genomes() #_ D1 T- [€l] "BSgenome
B (V2 b LEADEWEE YR | Ty F) 021 BSgenone.
installed.genomes() #4 2 —) [63] "BSgenome.
[64] "BSgenome.
#ERIEE Oty 7 —VB TRV D2 hproviderversi g5 "BSgenocme.
#FAYAE=) 66 "BSgenome .
[67] "BSgenome.
[68] "BSgenome.
[62] "BSgenocome.
[70] "BSgenome.
[/1] "BSgenome.
>

Jul 30 2015

. 2T
€). #5E (Celg

o). ASE(E.C

2RE SOOI —FF3EXR, R ver. 3.1.3
(Bioconductor ver. 3.0) CH|FHRIGE/ZEY)
BONT—2RF)ANT YT, TH{ES
HEMDMNBD, RD/IN—3 0 FH LN
NV —D #0175, BIAIER ver.
3.2.0 (Bioconductor ver. 3.1)TIX77{&,

.Rnorvegicus

‘mulatta), 777 2 (Mmusculus) . F
. FFUTS I (T gondu) #ZEICTEY
me 7/ b D [single sequences] #1175
T Lichi= T, #E 1372 249 /403 Tchrl]

(= & S

-~

Ptroglodytes
Ptroglodytes

.UCSC.panTro2"
.UCSC.panTroZ.masked"
Ptroglodytes.UCSC.panTro3"
Ptroglodytes.UCSC.panTro3.masked"
Rnorvegicus.UCSC.rnd"

.UCSC.rnd .masked"
Rnorvegicus.UCSC.rn5"
Rnorvegicus.UCSC.rn5.masked"”
Scerevisiae.UCSC.sacCerl”
Scerevisiae.UCSC.sacCer2"
Scerevisliae.UCSC.sacCer3"
Sscrofa.UCSC.susScr3”
Sscrofa.UCSC.susScr3.masked"”
Tgondii.ToxoDB.7.0"
Tguttata.UCSC.taeGutl”
Tguttata.UCSC.taeGutl.masked"”

1 m




R R Console = FROER/ LlE4/3—230(hglT, 18, 19,
> available.genomes () R rRoonsold GRCh38)ZFI AR EE, 2013512 (Z1)1)—RXEh
[1] "BSgenome.RAlyrata.JGI.v1" - . __*°
[2] "BSgenome.lmellifera.BeeBase.asse [29] " L@uﬂ—?ilibjli(LQE\’Qh38)QR/‘J\LJ’TWui&)*”ﬁﬁ__rﬁbo
[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 1 8
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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). 7/ 22058 F (A mellifera), 20O FF X7 (A thaliana). 7 i/ (B fAun]
(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
14— (Ptroglodytes) . Sk (Ronorvegicus). HEFEFE(S cerevisiae) /2

ERESDI—FZIER, 1O EEIN D, EE
[CAVRAR—ILEADED (F(CDPCIRIETIE)T
INVT—DTHBHENDHMNS, BEETIXENT
J L DEFHR(BSgenome.Hsapiens.NCBI.GRCh38)
ZEOETH. DD A>THEWMEE L. @%
Hinstalled.genomesO TR b 5fthdD/\vr—|Z

BEEMA TEITLTZSW,

A EIED RO RE TH A2 i 7. getSeqf#| 3 BSgenomer/F S Ik
iU 7P denT dchr M 20D FETHHEL T ET ., L
LI CTehrl random] 4% [chrUn random |78 & 6 EH CBRB- T 2 5

P77 4L O VD EETI27 I w2 T 1L ORI
- FIH T84T eSS RIC A2 2 — IV BAHO £ HEE) 2 7o LI B S:

oo T PR IF 7D 247 Ll Tehrl
‘—."E%L’_E_'(Tiglu l"o

LRI LR O~

oD [ single sequences) &1, 15

OBl T — %O F R Consol =]
library(BSgenome) #) % TN DET A R Nsoe EIEJ
s (F|ETEE T — U E A b7 T 4 w2 f— 1A [68] "BSgenome.Sscrofa.UCSC.susScr3.masked”
available.genomes() #_ 0w 7 =B [69] "BSgenome.Tgondii.ToxoDB.7.0"

EE (o — L ERDETEE U T ) [70] "E.Sgenome.Tguttata.UCSC.taeGutl .
installed.genomes() s 2= [71] "BSgenome.Tguttata.UCSC.taeGutl.masked

#HEMIE O T—VF T IZWb W a D providerf2version

1
#4 2 F— I8 [1]

> installed.genomes ()

#1205
.Athaliana.TAIR.TAIRS"
Celegans.UCSC.ce2"
Celegans.UCSC.ceg"
Drerio.UCSC.danRer7"

"BSgenome .Hsaplens .NCBI.GRCh38"
"BSgenome.Hsapiens.UCSC.hgld"

"BSgenome .Mmusculus.UCSC.mml10"

"BSgenome
"BSgenome.
"BSgenome.
"BSgenome.

I I

Jul 30 2015

38




Contents
m I\VT—D
0 CRANéE&EBioconductor
O RN —DARAM—ILFIEDH S5
0 Bioconductor¥t#l — 4/ LER2F/\w4r—(BSgenome)
0 ENT/ LESR NV —D DT
m JOF—43—E2FIE 5 (sessionInfo. /A—3> DY)
O RINYT—U(F I LET/T—av\yr—o DO HR)
O FASTARSK D74 ILEGFR3FEZHK T 7L
O 7—53D#
m FASTQO7 74 )LD ZIEAEMT(Linux&ERZFRMBIIZTE )
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

O Linux (FastQC)&ER (QuasR) TEZ SR K A : Per base sequence contentIB B,
FastQCIZ——nogroup&l\ DA T arhihbZEEH5,
0 FastQCDA T3> (FI4ILkE—nogroupdd V) DB LN KBKmer ContentIB H
DIERDELY > RTHREE
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BSgenome

4200 | —f | BEOEEE | 7/ LA | BSgenome NEW

BSgenome! VT — U F LT fF 2 78 DT LECFIPE RS & 4=\ e T &
lyrata), 2137 22005 F (A mellifera). 20+ 2+ 2+ (A thaliana). 73 (B taurus)

(C familiaris), F-103373/37 11 T (D melanogaster), ¥ 75713 2 (Drerio).

DFIREI, 2013F 122 )—RENi=ErT / L
=HTHR(GRCh38)MDR/ N\ w4 —% A H1 . multi-

FASTAD7AIILEH HELTHES. EETAL YR
JIXEZTHEIWAEKRITTRIMYyT EDhoge.
OB, $933GBNIT7AILHERENS,

L RUTTHR RN T4 THMNGENT!

(G.aculeatus). 2433074 1 (Geallus). I} (Hsapiens). 7377 )1 (Mmulatta)
IR — (P.tmglod}ms} . Fwk (Rnorvegicus). HEFEFE(S cerevisiae), ¥/ 757 (Toondin XS s
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 |

pma Py )

77 A (Mmusculus) . F

Ll ST chrl rand
27l ]-TF 4L-9

L FIFITTAYS A pMEER (T OIAE (9 o
$ Ty — | OUEF <- _:— fasta"
library(BSgenome) param <- "BSg

B mie S 3 e
b o | I e =

#£%F (FIFH0IRE% LB T — O —F

available.genomes| |library(param, character.only=T)

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™

#1277 1 IABERRE L Tout fICFEEN

GRCh38™#) 5w T — VB EIEE

#param TT5E L 7o/ 5w T — D EEAA A+

#H2E (4 22— | #FTIE(paramTHEEL /o)l T =20 OA FU 2 9 L& F genomel JH—)

installed.genomes

tmp <- ls(paste(“"package™, param, sep="

#RIIE Oy T —Y) genome <- eval(parse(text=tmp))

# A
fasta <- getSeqg(genome)
names(fasta) <- segnames(genome)

#7271 IICIRE

<

#param TIEEL I XFH e Z9 . O F BERIFL

"Y)#param TIEE L fo) b T— U THI|RATIRES T TS O B ER

#K%@Jtmp%ﬁﬂ'?zl 9 &L Tgenome | THEFA( ) o T — LA P21
#HEEEL T ARITTE

#7 LI EACY ﬁ%ﬁ’fi‘#ﬂiﬂjb foigR * fastal CH&EN
#description(BsEr B0l Tlva

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

>
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BSgenome

DB AT7AILORRIL. fastar T IR
IS TLVS, BN NIEfastadA T oIk
DFBERDBIFOINEERBEETDONAPT LY,

0. 1222 — I AADE | ("BSgenome Hsapiens NCBLGRChIS™MD Y AECHPE multi-FASTAZ 71 LT

2013 F 12 A0 ) — 2 Z N7z Genome Reference Consortium GRCh38Td . R ver. 3.1.0&Bioconductor ver, 214 _HD FIET
E{TOEETd .

out_f <- "hoge9.fasta" #1277 1 II-BFEFEL Tout £ITHE

param <- “BSgenome.Hsapiens.NCBI.GRCh38"#)%\ T — 3/ B&IEE

#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

Ay

file=out f, format="fasta",

—Wigs:

(= & S

S

WidtS

L DNAStringSet instance of length 455

# width
fasta <- getSeq(genome) [1] 248956422
names(fasta) <- segnames(genome) [2] 242193529
[3] 198295559
#2 7 A VI fRfF _ [4] 190214555
writeXStringSet(fasta, file=out f, f¢ [5] 181538259
< (4511 200773
[452] 170148
[453] 215732
[454] 170537
[455] 177381

> |

Jul 30 2015

Seq names

NNNNNNNNN. . . NNNNNNNNN 1

NNNNNNNNN. . . NNNNNNNNN 2
NNNNNNNNN. . . NNNNNNNNN 3

NNNNNNNNN. . . NNNNNNNNN 4

NNNNNNNNN. . . NNNNNNNNN 5
TCTACTCTC...GGGGAATTC HSCHR1SKIR FHOE B...
TTTCTTTCT...GGGGAATTC HSCHRISKIR FH13 A...
TGTGGTGAG. . .GGGGAATTC HSCHRISKIR FH13 B...
TCTACTCTC...GGGGAATTC HSCHRISKIR FH1S A...
GATCTATCT...GGGGAATTC HSCHRISKIR RP5> B ...

I
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BSgenome

D1 ~22F 2 BIAD AT -LMES,
FERABSDHMNKRELGSHFEERIE
NELG>TWAERN—BBEATT 1,

0. (2 RF — I AADOEF ("BSzenome Hsapiens NCELCRChIZMOT . LALYEmulti- FASTAZ 7 I THRELICLARS:
2013F 12 1T — A& N7z Genome Reference Consortium GRCh38T7 & . R ver. 3.1.0&Bioconductor ver. 2. 14LJAD IJIET
EITOJREC T .

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

#FLBIL T —EO—F

library(param, character.only=T 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 names

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

42




BT s DX, Y, BEUSFILRYFRIILE OB, QEFID
B S W URDHERILHITERR, XOMoHM>TULV =T TIESH
genome UE Ao REIE L TEH HIES ., 2MEEIIELOTL,

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

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

#FLBIL T —EO—F

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

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

XY, BEUIraVRYTFEINETCOH T VbE
hogelOfastaTIRTFELI-WMEE . DL XN+ —%
RIEINRL T, I7MILITRFT HF=HDaTUE
ZHL. QLEQDKETREDELER T HILLLY,

2013F 12 A2 — 2 F 17z Genome Reference Consortium GRCh38Td . R ver. 3.1.0- Bioconductor ver. 2. A T FRig ()
EITO[RECY
out_f <- “"hoge9.fasta #1277 M II-BFEFEL Tout £ICH
param <- "BSgenome.Hsapie CBI.GRCh38"#/%« T — B IETF
#UE) Sy T — VO F
library(param, character.only=T) oo TmREEEL e e T EE e
[R R console Lo =]
#RAIE (param TISEL fo /S T — 7D | i
[21] 46708253 NNNNNNNNNN. .. ) 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. h 2
~ [3] 198295559 NNNNNNNNNN. .. 3
#2771 VI fRiF [4] 190214555 NNNNNNNNNN. .. 4
writeXStringSet(fasta, file=out f, f¢ [5] 181538259 NNNNNNNNNN NNNNNNNNN 5
< [21] 46709983 NNNNNNNNNN./L . NNNNNNNNN 21
[22] 50818468 NNNNNNNNNN /. .NNNNNNNNN 22
[23] 15€040855 NNNNNNNNNN/ ..NNNNNNNNN X
[24] 57227415 . . . NNNNNNNNN Y
[25] 16569 GATCACAGHT...ATCACGATG MT
> writeXStringSet ( faSta| file=out f, format="fasta", widt$s

4
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BSgenome

QLRFE AL TER, E1TRIChoged fastakUEHEBEF
T7A4IL T A XD INE L hoge 10 fastapMER SN TNAZ &

MR TESLIET , RUTTF AT 42 THRMNEWNT!

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 <- "BS5

ug U5

#FLBIL T —EO—F

#1277 1 ILB%E
GRCh38"#) %« T— 3/ E%I5F

TFEL Tout £l

library(param, character.only=T) REE@H;&:*E@I T S e o
#RAIE (param TISEL fo /S T — 7D | i
[22] 50818468 NNNNNNNNNN...NNNNNNNNN 22
tmp <- ls(paste("package", param, se; > fasta[l:Z25]
genome <- eval(parse(text=tmp)) A DNAStringSet instance of length 25
width seq names
NNNNNNNNNN. . . NNNNNNNNN
4 [1] 248956422 1
fasta <- getSeq(genome) [2] 242193529 NNNNNNNNNN...NNNNNNNNN 2
names(fasta) <- segnames(genome) [3] 198235559 NNNNNNNNNN...NNNNNNNNN 3
~ [4] 190214555 NNNNNNNNNN...NNNNNNNNN 4
#2 7 A VI fRfF [5] 181538259 NNNNNNNNNN...NNNNNNNNN 5
writeXStringSet(fasta, file=out f, f¢
[21] 46709983 NNNNNNNNNN. ..NNNNNNNNN 21
< [22] 50818468 NNNNNNNNNN...NNNNNNNNN 22
[23] 156040855 NNNNNNNNNN...NNNNNNNNN X
[24] 57227415 NNNNNNNNNN...NNNNNNNNN Y
[25] 16569 GATCACAGGT...ATCACGATG MT
> writeXStringSet (fasta[l:25], file="hogell.fasta"™, forma$
g % %
4 I I
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[ J_ TR | —H% | BLSIENS | 7 LBCS | BSzenome||| e

DFIE10, Q<G ABHYET, P54
TLWNTYT . RULTTXRAMNI T AR THMELT

BSgenome

14200 | —f | BN E | 7/ LS | BSgenome NEW

4o v VT CA sallifaent 2ol 2 F A thnlineat L I

wome! VT — U ERLT S EWED T LECAFE ST AU EETLET .. 2w AT T (A
AP tanameet FEBE alamanet -k

10. 122 F— L BADE} ("BSgen

ome. Hsapiens NCELGRCh3S"DF A LRI multi- FASTAD 74 W THRELIWLIES:

- —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# & &
VIS SEHETT
e
izt | out_f <- "hogel®.fasta" # LN 77 T ILEBEISE L Tout_fICiEERN -
LIFNC| | param <- "BSgenome.Hsapiens.NCBI.GRCh38"#/% w7 — U E#I5F
[77| |param_range <- 1:25 # 4 L Fo L EE E $ETE
ATy - R R Console =
library(param, character.only=T) | width seq names i
#15E
11b] | #BTMIE (paranTIEEL f 1w 7 —ith [1] 248956422 NNNNNNNNNNN. . .NNNNNNNNNN 1
[2] 242193529 NNNNNNNNNNN...NNNNNNNNNN 2
##9 |tmp <- 1s(paste("package”, param, [3] 198295559 NNNNNNNNNNN...NNNNNNNNNN 3
avay |genome <- eval(parse(text=tmp)) | .7 190214555 NNNNNNNNNNN...NNNNNNNNNN 4
#3 [5] 181538259 NNNNNNNNNNN...NNNNNNNNNN 5
ins| |#%F
fasta <- getSeq{genome)
#iE names(fasta) <- segnames(genome) [21] 46709983 21
[22] 50818468 NNNNNNNNNNN...NNNNNNNNNN 22
#HEMIF( T LB D) [23] 156040895 NNNNNNNNNNN...NNNNNNNNNN X
obj <- param_range [24] 57227415 NNNNNNNNNNN...NNNNNNNNNN Y
fasta <- fasta[ob] e
asta <- fastalob]] [25] 16569 GATCACAGGTC...CATCACGATG MT
>
< > #I7AIICIRTF
> writeXStringSet (fasta, file=out f, format="fasta", width=$§
> |
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 .

5IgE9, 26 B LIFEDES L. ENT /LD —EFTIEH S
1FOD . FEENYHTONIZEBANEFTO>TLVELED
=B TT, A5 ) LB ETENT J LIZRY TSN
J—RDHEIRLN=LMESIZIX., FIFERREL 2B HIZ Y
EVIBED)I7LUORELTRWSAONBAERNET,

out £ <- "
param <- "BS5

#FLBIL T —EO—F

library(param, character.only=T)

#BTAIE (param TIEEL fo) S —2/ PO |

). fasta” #1277 1 I-EBFBEL Tout_FICHEIH
Hsapiens.NCBI.GRCh38"#/% « T — 8% 5F

BT T T 1 ol s B I N T SN .

R R Console

(= & S

S

> #Ir1ILICIRTE

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

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

genome <- eval(parse(text=tmp)) > fasta
L DNAStringSet instance of length 455
A width seqg names
fasta <- getSeg{genome) [1] 248956422 NNNNNNNNN...NNNNNNNNN 1
names(fasta) <- segnames(genome) [2] 242193529 NNNNNNNNN...NNNNNNNNN 2
[3] 198295559 NNNNNNNNN...NNNNNNNNN 3
#2771 VI fRiF _ [4] 190214555 NNNNNNNNN...NNNNNNNNN 4
writeXStringSet(fasta, file=out f, f¢ [5] 181538259 NNNNNNNNN...NNNNNNNNN 5
< [451] 200773 TCTACTCTC...GGGGAATTC HSCHRI1SKIR FHOE B...
[452] 170148 TTTCTTTCT...GGGGAATTC HSCHRI1SKIR FH13 A...
[453] 215732 TGTGGTGAG...GGGGAATTC HSCHRI1SKIR FH13 B...
[454] 170537 TCTACTCTC...GGGGAATTC HSCHRISKIR FH1> A...
[4|55] 177381 GATCTATCT...GGGGAATTC HSCHRI1SKIR RPF5> B ...
=
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- o
Contents
m I\VT—D
0 CRANéE&EBioconductor
O RN —DA A= ILFIEDH SIS
0 Bioconductor¥t#l — 4/ LER2F/\w4r—(BSgenome)
O ENT/ LR/ NV T — DfET
m JOF— A —B2 B 15 (sessionlnfo. 73— M5&LY)
O RINVTr—D(7 J LET /T—2a0\wir—O D6 RD
O FASTARSK D74 ILEGFR3FEZHK T 7L
O 7—53D#
m FASTQO7 74 )LD ZIEAEMT(Linux&ERZFRMBIIZTE )
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

O Linux (FastQC)&ER (QuasR) TEZ SR K A : Per base sequence contentIB B,
FastQCIZ—nogroup&l\ DA T avhiphbZEF5E5,
0 FastQCDA T3> (FI4ILkE—nogroupdd V) DB LN KBKmer ContentIB H
DIERDELY > RTHREE
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0 J RO | —B | BSIENE  JOT = A B | Bsgenomer Taobne || DT/ LBRHIEQT /T—aviE@mbhibh i,

JOE—4

o A F0O | —#% | Tips | HL5E
o (0| —f#= | BoYERIF |7 LBCT | i}ﬂ: :D3.'-t'“:: {last modified 2014/05/28)
« b0 | —#% | BoFIERSF |5 LBCY] | BSzenome( last modified 2015/02/19) NEW
o b0 —#% | BOPIERIS | 0T — 2805 | 25 HEDBDS (last modifer014/04/02)
o (R0 | —8%  Bo¥ERIS | 7 OE — S —B0Y | BSzenomel TxDbi 5

« b0 —f% | BoFIERS | 70T — 42— B05 | GenomicFeatures(LawreNe 2013){last modified 2015/02/20)

o Ab0O | —#2 | BORIENS | F S22 0 Fh — LECDT | 25 DBAYS (last modified 2014/04/02)
o b0 | — R LECRIERIE (LS AL — L EREI | hiomaR# Tineinele 70001 last madified 2015/07/901 WE

+ FO NG
v (0| NG

Jul 30 2015

(last m0d1f'1ed 2013/09/28)

modified 2015/02/20) NEW

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 ) #
d &7 AT =gl e T =21 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,

@E ﬁlj Hy EEDEBOEIZMYHE T ZENTEFT,
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J o AF0O | —#% | BCYERS | 7O0F — S —B07 | BSzenomed TxDbi =

BIRE1 EXTALIUMIIFESTEHELELAD

JO%FE

—3

EARITTRIMYT EDhoge, BB FH5
mERI000IEEZFREFLI-W0MGE

BCHIER S

1. B} (hgl9)yD IS

’J"z'i-w. A ;’J’ /(B’Sgenome Hsapiens. LCSC hElS'flt LT.’:._?%J_J../IT‘—‘

out ¥ <- “hogel.fasta"

param_txdb <- "TxDb.Hsa

param_upstream <- 1280

SRR EL 100ty 7 — P OF Fi 1 4 | IR R Console

library(param_bsgenome,

tmp <- ls(paste(“package”, param bsger > fasta <- getSeq(ge

param_bsgenome <- "BSgenome.

character.only

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

library(param_txdb,

character.only=T)

tmp <- ls(paste(“"package", param_txdb,
txdb <- eval(parse(text=tmp))

#5E

gn <- sort{genes(txdb))
hoge <- flank{gn,
fasta <- getSeq(genome,

#2771 CIRTF
writeXStringSet(fasta,
{

width=param_upstrean

hoge)

file=out f, for

Jul 30 2015

width| [FEEF R IZFE S, |':|:'|jJ77”f)lx’E
B TEIFESTWNEEASERZ B,

/J\;ﬁ' =4

HEESE ST A

HZ2F7 A I-EEEEL Tout_fIZHEA

'..ZEZ.";-. e AT — _/3%75':]“ J:E\B'Sgencmezlz“@ﬁr,f L™

knownGene™#!3 v+ T — /B & 15 (TxDEEIE“ﬂ?TJT 5
#;}ZEFHQ&ﬁJ:x}IL@iEEEEEIH%*
=l e =]
e, hoge) #tEELIZEEEID S
> fasta #IESHLTAIZIS
A DNAString instance of length 23056
width|seqg names

[1] 1000 |ACACATGCTA. . .TTTCGTTAA 100287102

[2] 1000 |GCTATTATCA. . .LAATAACTCT 79501

[3] 1000 | GAATTAGGCT . . .AAGGCGGEGEE 43837

[4] 1000 | CGGGEGAGCCC. . .CTTGGGCCA 1458398

[5] 1000 CGGCGGGGCT. . .AGCGGCGGEGE 339451
[23052] 1000 | GGETGAGCCAL. . .ATCTCAGCC 283788
[23053] | 1000 |AGCCCTCCAC...CTCTCCRAC 100507412
[23054] 1000 | CGGGGCCCAG. . .CCTGGCTGC 728410
[23055] | 1000 |CGGGGCCCAG. . .CCTGGCTGC 100653046
[2305€] | 1000 |CAGGCTGAGC. ..CTCACCGCG 100288687
>
> #I7LCIRTF
> iw'rite}iStringSet{fasta, file=out f, format="fasta", wid$ |*
>

4 1L 3
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W g ot BcIENE | JOE - 5 At | BSeenomer TxDb S
JOF—A2—Bg 5|15
N1~

3. BE(cet)D RS

{BIRE3, $¥R B [EBSgenome&ETxDbD A M

RBESINTVET, TOH2OD /v —D%

< BRlcA > Rb—ILLTHITFIE. EFR500~
TR20EEDEHDEHZEGETES,

A AL e T — 24 (BSoenome Celegans UCSC ced) & 0T BT AT =325 ey —27

(TxDb.Celegans UCSC ce6 ensGene) & fimr a0 T BB i 00t BEiris TR 08 BEF T HiHEFFIR IS

FRPATT,

out_f <- "hoge3.fasta" #ﬁj'_l?‘J A NEFIBEL Tout_fITTEIN 4

param_bsgenome <- "BSgenome.Celefans.UC( "I AT — f%’fﬂ E (BSgenomes/dl 47/ 5

param_txdb <- "T Celeggn ceb.ensGene™#! T T — 1R HHE E(TxDEFHD T ./ T 3

e e A TOT L= ERERL 5 L T b R e

param_downstream <- 20 IR R Console = EoR| ==
SHIR(HETFL 1208y T = POF Fi f|:> fasta <- getSeqg(geadme, hoge) #EELZEHDS
library(param_bsgenome, character.only > fasta #TESALTAIETS

tmp <- ls(paste(“package”, param_bsger

genome <- eval(parse(text=tmp)) A DNAString

width|seq
library(param_txdb, character.only=T) [1]
tmp <- ls(paste("package", param_txdhb, [2]
txdb <- eval(parse(text=tmp)) (3] 50| nencennrT
#EE [4]
gn <- sort(genes(txdb)) [5]

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

fasta <- getSeq(genome, hoge) [27924

[27925

[27927
[27928
>

$ 7L CIRT7
|

Jul 30 2015 1 1l

520 | TTGCGCGTAA. .
520 | GCAGATRATT. .

520 | TTACCTCCAG. ..
520|CTTCATTCCC. .
] 520 | GGGTGTTACA. .
] 520 |ATATCTGCAG. .
< [27926] 520 | GTAGTATTTT. .
]
]

520 | TTTATATTAT. .
520|GATTRAATATT. ..

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

instance of length 27928

names
.CCGCGTCAC YT4CSA.Z
LACGATGGAA YT74CSA.1
CGAGACARA Y4BGlC.12
CCCGATCCC Y48G1cC.4
.GCAGCAGCA Y4B8G1lC.Z2

LATAARAALAG MTCE.Z2S
LATAATTCAG MTCE.30
.TTATATTAA MTCE.3Z2
.TGTTTARAT MTCE.33
TTAATAARRA MTCE.36

format="fasta"™, wids

m




" S
Tips: sessioninfo
Rrongg

> sessionInfo( }!

E. version 3.2.0 15-04-1¢)

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

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

B DRETREZHS, T7—AHTESIZE
HIEWMGE X, sessioninfoQERITHERE A—
VR DARXXPIZEEH L THITERDS, B
B, QREAED/N—23(ZDIFE . 3.2.0)
O, I\ —UNEHIAFENTLNSD, HBHLY
(X —SDIN—230FFIvod B,

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

other attached packages:
[1] TxDb.Celegans.UCSC.ceét.ensGene 3.1.2

[3] BSgenome.Hsaplens.UCSC.hgl9 1.4.0
[5] rtracklayer 1.28.3

[7] XVector 0.8.0

[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

graphics grDevices utils

datasets methods

BSgenome.Celegans.UCSC.ce6_1.4.0
BSgenome 1.36.0

Biostrings 2.36.1

RCurl 1.95-4.¢6
TxDb.Hsaplens.UCSC.hgl9%.knownGene 3.1.2
AnnotationDbi 1.30.1

GenomicRanges 1.20.3

IRanges 2Z.2.1

BiocGenerics 0.14.0

m

52



" 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

NIE. SFETAE—F2—ERFIZRIGFTELE
DRIRE ., DHIE1DERH. sapiens)7AE—4—
LS ZEELILE L. OFIE3DHEH(C.
elegans) 7 AOF—42—ECH|Z#RELI-EEIT5E
AATZINYT—D PRIRENTNSD B HM S,

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

iTxDb.Hsapiens.UCSC.hgl9.knownGene 3.1.2

AnnotationDbi 1.30.1
GenomicRanges 1.20.3
IRanges 2Z.2.1
BiocGenerics 0.14.0
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o AAR = | RS =3 | BB R ET S 2T I T (#1GB )

INYT— MDA AR—IL

[MEBERIINETSATILI71DHEE
AVA=ILFIEBYIZA A F—IL
Li=ErD ZLIES5FELLV- TNV,

A A=
A=
AL b=
A A=

RAFF | 1B8ERR | MacH (last modified 2015/03/22
Ry —3 | 1312 £ T (20GBLEL_E 1) (last modified
Ry T =3 | BB R RTS A7 IL 27 (#IGB?)

5/05/25)
modified 2015/07/24) 42

RS r =3 | B RIS AT IO 7 G108

=M 2+) (last modified 20

i A T WA =2k - B B = i cnd A =

Vilact snndifiad 200N 0525

A b=
A A=
(AP ¥ 7E)E
« (A% FEN
. AL F

AV AL—=IL | R —2

TiEE

. (BT AOO07 AT — 2EHAPTHET S T =2 FSATFTILIFO0 Ly —3F

| RESMRTSRAT L IT7(FGB?!) NEW

%«L&b—ma‘%iﬁu ATE ., R — J@“?‘E'J"IJJF'JT%%CRA\EBM ondu:m tw: EHENTL

Bl T —VBEDEE, —8RD A Ak =
SAFE T A< safe) L vy — T fdiEL
(_ _)m limma Y18 72 f1i8- T CRA
BAL F L7,

1. R&=HE RS

2. CRANI S IRHEN TS T —

TR o — ) B b T ar
138 5O AEPTS TS A -7

#(RT)VIBEACTI BT TEISHIA
install.packages("PoissonSe
install.packages("samr")
install.packages("seqinr™)

#FETYF S 0OF |4 T — 4 FFHA

lecthE( "TCC™ suppPESSUpdatES TRUE) :

biocLite(" TxDb Celegans.UCSC.ceb.ensGeng™,
biocLite("{TxDb.Hsapiens.UCSC.hgl9. knownGeng™
bioclite("TxDb.Hsapiens.UCSC.hg38. knownGene™,
bioclite("TxDb.Mmusculus .UCSC.mm1@. knownGene™,
bioclite("TxDb.Rnorvegicus.UCSC.rn5. refiGene™,
#bioclite("yeastRNASeq"”, suppresslUpdates=TRUE)

)4 B0 LA T — 5 B T I
wicssUpdates=TRUE)
ppressUpdates=TRUE)
pappresslpdates=TRUE)
suppressUpdates=TRUE)
suppressUpdates=TRUE)

#(RT) w1907 L+ F— 2 FFT THH
bioclite("affy", suppressUpdates=TRUE)
bioclite("agiln". subpressUUndates=TRUE)

4. Bioconductor?rSiEftEN TS T — 2 BD A A — )

A ALEDR T =T, =D EENE T, BB TFF AT 4 Y F
O AL TEZE, LETET L ) T — U EEIRRL T BB (FEEL

source( "http://biocconductor.org/bio a R™)#HFE LT
biocLite("BSgenome.Athaliana.TAIR.T , suppressUpdates=TRUE)#-0- R+ A +7 ./

biocLite("BSgenome.Celegans.UCSC.ceb!", ppressUpdates=TRUE)#i8=E 7 ./ L
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)# <~ 24/ L(mm1@)
Jul 30 2015 < >
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FEHS R RICEE o TLEES

£ 7N

JRSRIGY o RA &
r—J 2T INIT—A R ver. 3.1.3 R ver. 3.2.0
Bioconductor TxDb.Celegans.UCSC.ce6.ensGene 3.1.2
Bioconductor BSgenome.Celegans.UCSC.ceb 1.4.0
CRAN XML
CRAN RCurl 1.95-4.6

CRAN checkmate -
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B g (fD | BCIENE | JOE 5 B2 | BSeenomes TaDbh 5 DFIRE3ZFIE DR ver. 3.1.3TO-f-

p— =R, DXMLBEUG Sl —
R ver. 3.1.3CCI¥71- iy

R R Console La-E] ]

out f <- "hoge3.fasta" FETPALEETSELTOS

param bsgenome <- "BSgenome.Celegans.UCSC.ce6"liMyr - E58ES
param txdb <- "TxDb.Celegans.UCSC.ce6.ensGenc "l -3 E518ES
param upstream <- 500 iU ENG . wabR STl
param downstream <- 20 Fen BRI S FRDIEERLSIS

$HIEE (F5E L) Ty —SihA i 1h & genomeb LT txdblC S

library (param bsgenome, character.only=T)#8ELE/Twyr —JDERS
ERINE/ T -3 BSgenome EO-FTT
ERENE v -3 rtracklayer E0-PFTT
Error 1in loadNamespace(] <- 1[ 11, c(lib.loc, .libPaths()), versis

VXML CUDBRID ST Uik ENT 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

WM W OW W ON N Y

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

m

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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DOXMLINYT— DA A— )L XMLB{RIE

CRANANDIRHEEN TULVHAHY, CRAN/ S —2
XM L O) /r‘/x I\ )l/ FFJ0)ins’:;TI.pEackagesF;EI%I’G[\;j:fd:Q Bi/O\Cf)nduct/or

IR R Console FA MbiocLite I THLCRAN/ N — MDXMLE

> source ("http://bioconductor.org/biocLite.R"){ A AR—JLB]BETHHELVDITipsZE IR T

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)
FHz URL
downloaded 4.1 MB

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

C:\Users\kadotaxﬁppﬂataxLocal\Temp\RtmpERS49M\downloaded_p$
> |

4 L k

Jul 30 2015
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RCurI0)4/7\I~ JL

DRCur/ N\ —o DA A—)L,
RCurlt, CRANMSIREEESN TULVS AN,
biocLiteBEE#I TA 2 A—JL A EE,

R R Console == R

> 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 tmpEFLS4eM\r:l»::n;mlmader:l_pi-",u|_|

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

4| i 3
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@DRCurl/ Sy —S DA AR—)L,

RCurl£, CRANM SR SN TULVS AN,
Rcurld)/r/x I\ )l/ blocl:JIilteFaglxﬁf’fk.)/EZl‘ )l/_.[ﬁ\l:.o

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:RUsers\kadota&ﬂppﬂata&Local\Temp&RtmpEREdemhdownloaded_p$
> |

1.

4 | 1} 3
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W g ot BcIENE | JOE - 5 At | BSeenomer TxDb S ERGLL. BEMBEIZIEXR, LML

< A Y 4 L Argli & = O /7__3075\7_‘
R ver. 313(%9'5%5 E?;\w;;;;%nﬂa;jru%\&gzjam;h\\go

R R Console LB ]

| > 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

$HIEE (F5E L) Ty —SihA i 1h & genomeb LT txdblC S
library (param bsgenome, character.only=T)#8ELE/Twyr —JDERS
ERINE/ T -3 BSgenome EO-FTT
ERENE/ v -3 rtracklayer E0-PFHTY
Error in loadNamespace(i, c(lib.loc,
‘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)) :
2IF 'expr' DFHEPCIZ-HEEILE (BAF 'eval' [CHTES

WoONOW W NN Y

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

ibPaths()), versionCheck = §

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

4 1L
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L] T (MDcheckmate/ Ny — DA A—)L,
N checkmatet,CRANM L IgfftSN TLVS
checkmate@® 'f/Z F—)L A8, biocLiteBA%ITA > A R— L AT Ak,
R R Console = EeR
|:=- fasta <- getSeqg(genome, hoge) #EELEBHOEERDIES ]

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¥V1hk 'fastgl HiH0NES
> 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\AppData\Local\Temp\RtmpERS54eM\downloaded ps5
> |

4 | I 3
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] J Ah0 | —#% | Bi3IERIS | 7 0 — 52— B3l | BSgenomel TxDbin S ,._.\_L*’JJ‘/J& EF1§IJ%E3§:|E’/\°O
R ver 3 1 B—Gﬁ /Z ylsgﬁﬁ BE/\r—OA—RIZEI
R R Console E@
|} out f <- "hoge3.fasta" FHDIPAIBETEELTS
> param bsgenome <- "BSgenome.Celegans.UCSC.ce6"#/Tuly —E&185
> param txdb <- "TxDb.Celegans.UCSC.ce6.ensGene"#/Tuly —JE&185
> param upstream <- 500 RS IS LMD IS EELSS cg)
> param downstream <- 20 e ERis s TimDIEEECYS
=
> $BIIIE (FEELE) Sy S M4 TUTh it I R Consok =
> library(param bsgenome, -:hara-:'|} fasta #FESILTAETS
Eokanio vy -2 BSgenome EO-FHTT  p pNAstringSet instance of length 27928
E$é‘ﬂﬁ:,"?*jﬂj*—i? rtra{:klayer E’D“_Hq width seq names S
> tmp <- 1s(paste("package”, par [1] 520 TTGCGCGTARRATAT...TCTTGCCGCGTCAC Y74C9A.2
> genome <- eval (parse (text=tmp) [2] 520 GCAGATAATTGAGGA...TCGARACGATGGAA Y74CO9A.1
> [3] 520 AGAGGAATTTCACCG...TGCGACGAGACAAA Y48G1C.12
> library(param txdb, character. [4] 520 TTACCTCCAGTGATT...ARATTCCCGATCCC Y48G1C.4
ERENZ) i -2 GenomicFeatures &I [5] 520 CTTCATTCCCACACT...TGGAAGCAGCAGCA Y48GIC.2
> tmp <- 1s(paste("package", par. L. L.
> txdb <- eval (parse(text=tmp)) | [27924] 520 GGGTGTTACACTATG...TTAGTATAAAAAAG MTCE.29
> [27925] 520 ATATCTGCAGTATTT...TTAGTATAATTCAG MTCE.30
> #4% [27926] 520 GTAGTATTTTTCCRA...ATAGTTTATATTAA MTCE.32
> gn <- sort(genes (txdb)) [27927] 520 TTTATATTATTACGG...TTACTTGTTTARAT MTCE.33
> hoge <- promoters(gn, upstream [27928] 520 GATTAATATTTTTTG...TTAGTTTAATAAAA MTCE.36
+ downstream=param doi -
> fasta <- getSeq(genome, hoge) | - #771ILCI{RTF
> fasta > iw'riteXStringSet{fasta, file=out f, format="fasta", wid$
1 = L4

e

1 | 1]
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IR BAAA 47T D2 ERN) F 2S5 LR — 9T 1) | NGS/ A T SR 2015 @7’:7’5@ ‘TE’E' 'G‘d‘w

NGS v A A R 01 ETHR22B-8 A6 11 BT =L £9 . FEIRY SEEe A% DI

AT AL TARTAIAAMBEN) F 2T LRBR—ITY) | o
NGSN XA fEm£2015 NEW M/% AAA
|
W\

th, FiRB(8H26H. 27H. 28H)HEMd & X7 ThvFEF,

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

Jul 30 2015

]

A Ak = [T T L FA 2T Ta S FIB CiEs T2015F4 H48 LI 42 — I iTo T
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

libraryBEEFE B\ R T —UOO—F DI, BN T — VAV R CREEY 215 —Av - 1E
ZEhdm AR, SR T — U AR CA A =T B HE R T A

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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= B R ver. 3.1.3TH. . O—KRENTLVE/\y

sessioninfo (R 3_1_3) r—SBONA—JaVERITEE!

E%chmgill' E=n(EEE T2
| = sessianlnf-ﬁ{}‘g i
15-03-09)

R version 3.1.3
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 methods
[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
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" I HIZD~@0/ $y/7—S1%, @2015
- FTR24BIZA4 2 A—JLLT=IEMY
SESSIOn I nfo (R 3 . 1 . 3) THY. B DR ver. 3.2.0E1THR K

IR R Console UELRICARA—ILLI=E D TH S,

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

[3] BSgenome.Celegans.UCSC.ce6 1.4.0 BSgenome 1.34.1
[5] rtracklayer 1.Z26.3 BiocInstaller_l.lE.S
[7] Biostrings 2.34.1 XVector 0.6.0
[9] 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):

[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"

m

> |

4 T k
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" ESES: E3CIE

£ 7N

JRSRIGY o RA &
r—J 2T INIT—A R ver. 3.1.3 R ver. 3.2.0
Bioconductor TxDb.Celegans.UCSC.ce6.ensGene 3.00 3.1.2
Bioconductor BSgenome.Celegans.UCSC.ceb 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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00000 BSgenome/ w4 —(Ever. 1.40TRHEL, LAL
- TxDbs w4 — (4. ver. 3.1.2 (R ver. 3.2.0)&ver.
sessIonInfo (R 3.2.0) 500 R e 310w &0t 52 e,

> 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 =N EER (>
' LY
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] Sd4Vectors 0.6.0 BiocGenerics 0.14.0

m

loaded via a namespace (and not attached):
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" JE OXML. & &LT@RCurlh/3—32,
- checkmate/\vr—o (&, FEDEEIF
sessionInfo (R 3.2.0) |gepan. sracetnrsncnss.

IR R Console R ver. 320 TIEHEESN TGRS,
|other attached packages: I
[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}|

W
4 [m
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" A OFRA <RI (20155 7R 24B) 1 A—)LLT=

R RZzLHE

CRANIRHL/ Sy —T 5 IN—23 0 FEE DR ver. 3.2.0
DEDIZLERTREWVD T, FENIEFIREGEDI=5,

YRR\
r—I8 5T

RA(E

INYIT—
V7= % R ver. 3.1.3 Rver. 3.2.0

Bioconductor TxDb.Celegans.UCSC.ce6.ensGene 3.00 3.1.2

Bioconductor BSgenome
CRAN XML
CRAN RCurl
CRAN checkmate

.Celegans.UCSC.ceb 1.4.0 1.4.0

3.98-1.3 3.98-1.1
1.95—4.7‘ 1.95-4.6
1.6.1 -
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R RZzLHE

NEDHEERIS ., 2DDERMNESTHIND, D
CRANIZH#t/ Sws—T & RRIEAD /N—2 a3V 1B
B BITRFRMNAVAN—ILEN S, QRAED
N—30 N EMSEBBEEINGELN VT —U

5 &1 H(checkmate)
JIRO RGNy : RZAA
S iE M — INTT—

r—#E ) V7% R ver. 3.1.3 R ver. 3.2.0
Bioconductor TxDb.Celegans.UCSC.ce6.ensGene 3.00 3.1.2
Bioconductor BSgenome.Celegans.UCSC.ceb 1.4.0 1.4.0

CRAN XML 3.98-1.3 3.98-1.1

CRAN RCurl
CRAN checkmate

1.95-4.7

1.6.1

¢

1.95—4.6‘
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W g ot BcIENE | JOE - 5 At | BSeenomer TxDb S C—T.E2—EIR ver. 31.3THIELIL
R 3 1 3 —G; ﬁ HIS “'jz FEEDIS—Avt—C%FEHRT . D
Ve r . . . E B 1E . BSgenome.Celegans.UCSC.ceb

R R Console / f“/"T—:)O) D_P%Bﬁo

| > 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

library (param bsgenome, character.only=T)#8ELE/ Ty —SMERS
EaREhi)Twr -3 BSgenome E0-FHTT
EREhi)twr -3 rtracklayer E0-RFPTY

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

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

> 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 = §

4 1L
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] mgemmet'fmhﬂ‘% Iﬂmﬁ\’5~ U_Fa)éiaflfiﬁg'd_%)o @

R Ver 3 1 Bt‘:ﬁ*gkﬁi BSgenome.Celegans.UCSC.ce6lXIERRY

- J. L. [ZrtracklayerZ# AL TV DT85,

R R Console rtracklayert A—RL&S3ELTLVS, LAL.
|:> out £ <- "hoge3.fasta" #H TP EE @rtracklayerliW’EBE"](Zcheckmate’éﬂ
> param bsgenome <- "BSgenome.Celegans.UCSC.cee"#/{uh ALTLA C@T’&)checkmate%D—PL
> param txdb <- "TxDb.Celegans.UCSC.ce6.ensGene"#/{vh ° o < - < S
> param upstream <- 500 I ERIGo L FoELT=AY CkeCkmate?\ﬂE/r'/Zl\_)[’
> param downstream <- 20 SRS T D= ITT-=. }_‘L\’3®75‘$®EE3E0
>
> #ATEE (FEFELE) twhr =3 Yrh -k genomeb ST Exdplc $
> library(param bsgenome, character.only=T) it iz/{ur —SiDERS

ERINE/ T -3 BSgenome EO-FTT
ERENE v -3 rtracklayer E0-PFHTT
Error in loadNamespace(i, c(lib.loc, .libPat
‘checkmate’ ELVHREEIO/Tur —JEEDTIHA
I5-: Jiwh =3 ‘rtracklayer’ &®0-RTEFHFALTLE
> tmp <- 15 (paste("package™, param bsgenome,
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)) :
2IF 'expr' DFHEPCIZ-HEEILE (BAF 'eval' [CHTES

()), versionCheck = §

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

>

> library(param txdb, character.only=T) #EELE/TWr—2DEHMS
ERaN i/ v -3 GenomicFeatures ®O0-FTT

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

m

4 1L k
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[ _ B rtracklayer ver. 1.28.3Tldcheckmate
A INVT—DHRERIIZE TR LTE S T=D =55,
Z{ﬁ E‘g 1%% E &) é & «w oy ARG B, f2&Z Bsgenome&TxDbMD/N\—3
UDREAADEITARETH-1=ELTH, AED

HIZRAWD/N\YT— D=3, FniC
EEITDRITHERDENLHYSD,

YRRy TS RAR
T—MT) T2 A R ver. 3.1.3 Rver. 3.20
Bioconductor TxDb.Celegans.UCSC.ceb.ensGene  3.0.0 3.1.2
CRAN RCurl 1.99-4.7 1.995-4.6
Bioconductor BSg:enome.CeIegans.UCSC.ce6 1.4.0 1.4.0
Bioconductor rtracklayer 1.26.3 1.28.3 ‘
CRAN XML 3.98-13  3.98-1.1

CRAN checkmate 1.6.1 -
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N I B OREOEN L (REEH TS TERES

TS A

b

A

DT)KIZLEELY, S PIZEREH T HDIEREKREETE
51N — (ZNDIBEBSgenomeETxDb) DA D EA,

YRRy TS RAR
T—UMT) INVT—2R R ver. 3.1.3 R ver. 3.2.0
Bioconductor TxDb.Celegans.UCSC.ceb.ensGene  3.0.0 3.1.2
CRAN RCurl 1.95-4.7 1.95-4.6
Bioconductor BSg:enome.CeIegans.UCSC.ce6 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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S
RZIWIKOD/ \—avVIEEE

WEFED) ) —RIEE

RAAK (http://www.r—project.org/)
m 2015-06-18[Zver. 3.2.1ZF1)1)—X
m 2015-04-16[Zver. 3.2.0%")1)—X
m 2015-03-09(Zver. 3.1.3%)1)—X
m 2014—10—31 [Zver. 3.1.2%1)1)—X

g 2012 03-30[Zver. 2.15.0Z&1)1)—X

REREKD/N—arhbhobhnld.
Bioconductorig{ft/ N\ r—o M/
—a bR EE S, HlAIE. DR
ver. 3.1.2TlX. EDEAZI T THI
ZIE2015F8B) I\ —V DAY
Ab—ILZ1TEDHY. Bioconductor
ver. S0 CIRE SN TS/ N\ —D
DIN—232 E755, iIRLT201554
BIZ2A S 7=Bioconductor ver.
SITRESN TS /N\YFr—Ihv A
VA= ILENSHEIFTELY,

Bloconductor (http://bioconductor.org/)IFFEZ EIZ))—R
m 2015-04[Zver. 3.1%")1)— R (R ver. 3.2.1 CENEFEER). 1L/ v —%81: 1,024

m 2014-10[Zver. 3.0%1)!)—X (R ver. 311 TENMERER) . IR/ N\ v —T %1934 ‘

m 2014-04IZver. 2.14%')))—R (R ver. 3.1.0CTENMEFER). 12/ N5 —T%8:824
= 2013-10IZver. 2.13%")1J—X (R ver. 3.0 TEI{ERESR). IR/ N —T %k 750

m 2013-04IZver. 2.12%")1)—X (R ver. 3.0 CEIERER). IR/ vy —%0:672

m 2012-10[Zver. 2.11%")1)—R (R ver. 2.15.1 CTEN{EREER). 1B/ w5 —%1:608
m 2012-04[Zver. 2.10%")1)—R (R ver. 2.15.0CEN{ERESR). 1B/ w5 — %8553
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O ENT/ LR/ NV T — DfET
m JOTE—4— BE ) HX 15 (sessioninfo. /A— 3> M3ELY)
O RINVTr—D(7 J LET /T—2a0n\wr—O D6 R
1 FASTAIR X D74 IILEGFR3FZE K 771 )L
O 7—53D#
m FASTQI7A /LD EEAEIT(Linux ERZFEFHBIIZIER)
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

O Linux (FastQC)&ER (QuasR) TEZ SR K A : Per base sequence contentIB B,
FastQCIZ——nogroup&l\ DA T arhihbZEEH5,
0 FastQCDA T3> (FI4ILkE—nogroupdd V) DB LN KBKmer ContentIB H
DIERDELY > RTHREE
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o J » R0 —#% | BOFIERIS  FOE—2— 805 Gencrmicl-'eatmw:s{LawmlL"f 2013)

b0 | —#2 | Tips | 123
{.+0 | —#% | GO ERiS ’T;"hﬁﬂﬂ | 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)
A +0 | —#% | B0 ERiS | 70T —2—B0%| | BSzenome TxDb# = ( last modifie
b0 | —#= | BLFENS | 7 0F — 52— B3| | GenomicFeatures(Lawrence 2013)
A0 | —#= | BCFIERIS |52 OUF — LECH | 22 DBAS (last modified 2

_1"__/|._ E_L_.EE-_E_EE_LE]LE L=, AL FI Tl | N o TP e PR, PR T Yo T Al PO O, [ O B T % Il s S T

Ak
- +0

multi—-FASTARS D4 / LEESI D7 A

@E ﬁl J Hy JLEGFRIERTGE D—HRIET /T —
AVITTFAILDEHNIE, TNEFIAT

(last mod1f'1ed 2013/0926) AZELTES, QBB INEBED T

OF—42—BR5REERLET .

15/02/20) NEW
odified 2015/02/20)
804/02)

Ao00 | —i | BBHIWE | 7OE—4—FH] | GenomicFeatures(Lawrence 2013) NEW

GenomucFeatures) VT — LV FICHNTZOE —& — 803 (32 ERME SR SELF) ZiFa U Aeml 9.

ST, b0 | — 38 | BESIERIS [ 4 A S (BSeenomen S YT HEE R AFEY S ad 1O INGS | 7 /T — 20 1B4RES
TranscriptDb Genorrm:F-:amrfs,(Lawrence Eﬂlﬁﬁff’FEETﬁuderansalptDbﬁ? D ObE ANEL T, getPromoterSeqil v SRHEHEE FH
LT, BRSO ITED [ EicodtBE, Tav BB OB BEFIFIRISL T, FASTAES 771 THFFT 27w AERLT

LET, mu1t1-FAST—"Lf|TJ_"C®’3"JhEE§|]?J{JthFFBF_@?JT e T IO ST OE—SEC3E ERIST S HE L

TIvE

1.+ (@) 7. FLEEEYT ./ fa(Lactobacillus casei 12)@ [ Eis00i8E, Fhiz o807 O0€— 42— EiAFRSd 5185

|:—’"|" ¢l Ensembl (Flicek et al . Nucleic Acids Res 2014532823 TL 1% Lactobacillus caset 12A7 mult-FASTAR: 27 ./ LACH
YO 51 )l(Lactobacillus casei 12a.GCA 000309565 2 25 dna chromosome Chromosome fa) GFF3E TN 7 /7 —i/ 3 77 o

out £ | /l(Lactobacillus caser 12a.GCA 000309565.2.25.chromosome. Chromosome. gff3) E5a0A L ™U A TY .

param_| ; . . . e o - -

param2| |in_fl <- “"Lactobacillus_casei 12a.GCA 900309565.2.25.dna. chromosome . Chromosome
param3 in 2 ¢<- "Lactobacillus casei_12a.GCA_808389565.2.25.chromosome .Chromosome. E“.
param | |out_f <- "hoge7.fasta" #&.3‘]?; {JLJ%’E‘ Eb'ﬁ'out ﬂn_ﬁ%-?'ﬂ
param_| |param_upstream <- 588 #r T S R OIERETIE FIEE

LT param_downstream <- 20 #iﬁﬁf‘ﬁ?ﬁ#?ﬁﬁﬂﬁiﬁﬁﬁﬂﬁllﬁl%?EE

Hheas g p @ty y —UEO— F

library(Rsamtools) #1% v AT — LIDE AR AR
library(Biostrings) #1050 T — D DEL A AR
library(GenomicFeatures) #)4 o AT — VDEE AP

AT “fJL

#J\J"_I?-‘ £ 1.8
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J o R0 —f% | BoFIERIS | FOT—5— B85 | GenomicFeatures(Lawrence 2013)

201543 H5-6 H DHPCI/\> XA &

JOF—4

AC A B 15

EESBENDRAS1K(2015.03.05)T9 , =
D EZIEIR ver. 3.1.2THFLLVH T,

7. FLEERIY ./ La(Lactobacillus casei 12A4)® [ EHis00i8HE, Fhizoig B 1070 2— oS d
Ensembl (Flicek et al_ Nucleic Acids Res._ 20145 12EE N T 1% Lactobacillus casei 1240 mult-FASTAT T . LBCSIZ 741

(=

makeTranscriptDbFromGFFR#E =1 785 C FHL v T 1 SuseGenesAsTranscripts=TI| 3. [R5 $¥(prokaryotes)| S /SN AT 8E ¥ = 18

EFIDESIHEELET . T 74 LHIAFTT .

L]l
A=

in f1 <- "Lactobacillus casei 12a.GC
in 2 <- "Lactobacillus casei 12a.GC
out f <- "hoge7.fasta

param_upstream <-
param_downstream <- 28

LB T —UEO-F

T aEH T L

DSOme 5"#)\3’]?T{Jb%%?h
chr ome.Chromosome.gff3"# A N7 71 ILBZIET
TIEEL Tout FICHEIN
#Hr B S EROIEEECNE FI5TE
#Hr B S T IEEECNE T 15T

IR R Console

£l A L

L

o) -]

-~

library(Rsamtools) #1507 — D |> $ AT (BRBIENIS)
library(Biostrings) #1900 T =D 5 fasta <- getSeq(FaFile(in f1), hoge)  #i8ELr8EDEEEFIES
library(GenomicFeatures) #/%y T—3M 5 names(fasta) <— names (hoge) #description{&REBNILTS
o ) > 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 CTTGAAAGCCTTGAAA...ATTTACGATCACCCG gene:LCA12A 0618
#lEan L T AT [2] 520 GAACTGATAATGTGCG...AACAATCGAAATCAC gene:LCA12A 0619
‘ . ) [3] 520 GITTCACGATCAATCG...ACTGGATCACTTGGT gene:LCAL2A 0620
#ATIIF (8F L L RO FEARIE SRR ) ‘ [4] 520 CCACAGCATTGGCTGT...GGACAAGAAAGARAC gene:LCAl2A 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
>
> #IPALICIRTF
> rritexstringSet{fasta, file=out f, format="fasta", width=50)#fasts |z
>
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o J' -0 | —#% | BoFIERIS | 7OF — 52— B3| | GenomicFeatures(Lawrence 2013)
JOF—4—FR 51 H 1S
X1=F

BROT/T—

7. FLEEEIY ./ Ls(Lactobacillus casei 120 [_EFi=00i8 &, Faizola O 7OE
Ensembl (Flicek et al . Nucleic Acids Res. 2014 o8N TL 1% Lactobacillu

L BF(20159E3A; R ver. 3.1.2)[&. GFF3
AV ITTAILERHIAH
B (Z(DmakeTranscriptDbFromGFFRE 24 .
H E UV @useGenesAsTranscripts74 7
*/3/(777J-)LHJ:F)€'$|]FH LTl =,

F | L

(Lactobacillus casei 12a GCA 0003095652 25 chromosome Chromosome off3 ) arr—r—es
(Lactobacillus casei 12a GCA 000309565.2 25 dna chromosome Chromosome fa) & Foas A8 154 ?':T'E'ﬁ'
makeTranscriptDbFromGFF FE =1 785 C FL v T v S useGenesAsTransenpts=TI 3. R4 $¥(prokaryotes)| S /S NS85 =18

EFIDIEEICEE

FELET., TAHIHIEFTE .

in f1 <- "Lactobacillus casei 17
in 2 <- "Lactobacillus casei 17
out ¥ <- "hoge/.fasta"

param_upstream <- 500
param_downstream <- 20

LR S T —VEO-F
library(Rsamtools)
library(Biostrings)
library(GenomicFeatures)

#A[AIE( 7 S T — J*%HEH}

txdb <- makeTranscriptDbFromGFF(in 2, #TranscriptDb= Zi/x 2 | FHRF L Ttxdbl 3 A
useGenesAsTranscripts=T)#TranscriptDb= 7/ £ 7 | #ERiF L T txdbl Z# A

format="gff3",

#HAIE (87 L L LD EEAEE RN )
gn <- sort(genes(txdb))
hoge <- promoters(gn,

obj <- (ranges(hoge)@start »= @)
<

upstream=param_upstream, #f57F L 7o#iHD EREE * BVF
downstream=param_downstream)#}57E L /- #EHEID EEEE*ER S

-
DO I 0. L. L0
-

(Lol L o

A OC CC - -

=y g

C .:ﬁkﬁ?J*ﬂh%%?ﬁ
.g-’-’i"#)&;‘] 7 ILBEET

'
R = P o
L =
T —

A OC CC - e

o L L

e e {u-gu%m
B ERANS S LT (D IGEATH#H E T
HiE BT o T (48 S DS % 5

#1547 — D OEAIAH
#1507 — VDL A AR
#) 5w T — LD A AR

LT AT T

#BEOEEFHE TN

gL T AT TS W
R R o A E 2 E HE L FEiE R Fobj I SR (EEESe L Y R S
2
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J « 00| —#% | BoFIERIS O —2— 805 Gﬂnﬂinicl-'eatln'-:s{Lawrent:E 2013)

7EI:E -

2015 7HA3HIZR ver. 320 TCEE
PEAERTHEZEE Ay E—T AT

Bc

51 B 15

in 1 <- "Lactobacillus _B88389565.2.25.dna. chromosome . Chromos C';.:E”#)\j—_le"fJLA

in 2 <- “Lactobacill s _ca e___;=. E.; @@@3089565.2.25. chromosome Chromosome . gff3"# NN 27 7 1 L5

out f <- "hoge7.fasta #1h2F {JL»%’E’? Eb'ﬁ_out flc H%Pﬂ

param_upstream <- 588 #rERE S OB FIEE

param_downstream <- 20 #?ﬁﬁFﬁﬁ?ﬁﬁTﬁﬁ@iﬁgﬁﬂﬂﬁ%%ﬁ

#LBED T —UEO—F

library(Rsamtools) #1407 — D DEL A AP

library(Biostrings) #1407 — D DET A AP

library(GenomicFeatures) #)3  T— D DFE A AR

#RIMIP( 7 7T — 3 CIERERRS)

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

#Ese L TRLITTT

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

gn <- sort{genes(txdh)) . .. .
hoge <- promoters(gn, upgtr‘-| > #HIALEE (FUT7 -3 iR BE)

downstream=param > txdb <- makeTranscriptDbFromGFF(in f2,

format="gff3",

bj <- h tart
obj <- (ranges(hoge)@star Prepare the 'metadata' data frame

<

Warning messages:

(o] & |wes]

-~

#TranscriptDbd U IhRES

useGenesAsTranscripts=T) #TranscriptDbA $

metadata: OK

1: 'makeTranscriptDbFromGFF'
Use "makeTxDbFromGFE' instead.

15 deprecated.

See help ("Deprecated”)

12: 'useGenesAsTranscripts'

is ignored and deprecated|

3:

> txdb
TxDb object:

FR T

Jul 30 2015

In matchCircularity(seglevels(gr),
None of the strings in your circ seqs argument match your segnames.
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[ MnmmchammﬁLamw:nc-e 2013) %%)“‘J 't'_ o 0) I:FI E’ ®
70 D :E _9 @E ﬁlj Hy A= makeTranscriptDbFromGFFRE £k X HIl
1? &% F E 12, makeTxDbFromGFFE#1%
IR R Console EAB &, @QuseGenesAsTranscriptsA
s bR (77 - BRI T3 vE 52 THERTHL. COF

i txdb <- mek‘iTreni:fiEEQEFremGEE{inﬁfi, #Trer}eirig?g? yajgﬁg:é)ﬁ[”}%%mf:“(}:o ELyof=
ormat="g , useGenesAsTranscripts=T) #T1 - <
Prepare the 'metadata' data frame ... metadata: OK '~ ':' o Rver. 3.2 Ofli 0)&;7_)@)'(

Warning messages:

51:

RI EINDFELGEAIADTIILNS,

"makeTranscriptDbFromGFF' 15 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 o R0 —f% | BoFIERIS | FOT—5— B85 | GenomicFeatures(Lawrence 2013)

JO%FE

3

AC A B 15

2015578 25HIRTE ., BR ver.
SI12TIEEEELI-O—F& (D
OAAVRTIRT)ELDD. @R

.......

o=
Chr4, Ch.ri Chr]}j
genome @ seqinf
FerD 7 /7 —3
1. EF("BSgzenoy
BEAT AN ver

o 0| —#% | BoFERIF |7 LEBCF | BSgenomellast modified 2015/04/22) 3 >
» b0 —f2 | BUFIERS | FOE—2—B0F | 22 HEDBAS (last modified 2014/04/07) Vef_ﬁ 2. OTE)M/EEE”'L"'ﬁ}}O):I 2
« A0 | —#% | BoP|ERF | 70T — 45— Bc% | BSzenomed TxDbi = ( last modifiegial 5/02/20 75 T 1)L I‘&Eé;—)' L/-CL\%)O
» (R0 | —f% | BUFIERIS | FOF—5—B0% | GenomicFeatures(Lawrence 2013) odified

o A0 | —#% | BLFIERIE S22 T — LEDY] | A DEOS (last modified 2080./05/09)

. "fi/l"[‘l AL RAGIHADGE 1] —~ =3 M| L mAn | O, I A2 Vg

e kgl AbhO | —fi | RSN |7’I:|-'E—‘5f—EF|] | GenomicFeatures(Lawrence 2013) NEW

v (b

. },;t[&nﬂimcﬁaﬂneﬂ‘: w7 =L IR T OE— 4 —EoY| S EFE caEaCs ) Figae U ATl ET .

o AR O | —#% | BRI | 7/ 4 BeSI (BSzenomer SYTHSE 0] AFT b & A F0O INGS | 7 /T — i3l fEHERIS

T,

S ILEE ) L actobacillus casdt 120D] -0 B E. Fii20BEIO IO T b BFIEINIET BB E:

Ensembl (Flicek et al - Nucleic Acids Res 20148232 EHIN 7Ly & Lactobacillus caser 1240 multi-FASTAT: T/ ./ LACY
7 J.(Lactobacillus caser 12a.GCA 000309565.2.2

[ L

5 dna chromosome Chromosome fa)d GFF3=0D F /7 —2 32271

5 chromosome Chromosome off3) FiEA0A o450 T .

J:(Lactobacillus caser 12a.GCA 000309565.2.2
in f1 <- "Lactobacillus casei 12a.GCA ¢
in f2 <- "Lactobacillus casei 12a.GCA ¢
out ¥ <- "hoge7.fasta"

param_upstream <- 500
param_downstream <- 20

EEEE T VRO F
library(Rsamtools)
library(Biostrings)
library(GenomicFeatures)

#ATAIE( 7 T — g o EERE NS

R — —=

"#A DT T «HA
PEO389565.2.25. hromosome. _;’—'- #)\j‘_l?‘ A 4
#ﬁ]‘]?‘; *fJLf-'ﬁ;E’? Ebfout -Fln_ﬁ?‘ﬂ
#CERE S RO EEEISE T ST

#or BRGSO IR EADY# E #EE

[ [y m e
UL L SUR L o i L Lo .0 = L L = L = o e . Bl 10
T

AROINC T —= —

#1477~ DFEHAH
#3507 — xﬁamﬂﬁﬂ
#1547 — DDA AR

#txdb <- makeTranscriptDbFromGFF(in f2,#Transcripti
# format="gff3", useGenesAsTranscripts=T)
txdb <- makeTxDbFromGFF(in_f2, format="gff3")#Trans

iz O b wEF L Ttxdbl CHEHA
nscriptDbe 724 = 0 | FE{F L T tadbl 15 i
iptDb# Z/x 9 F FERIFL Ttxdbl CHEM

#HESA L T AT T
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o J o R0 —f% | BoFIERIS | FOT—5— B85 | GenomicFeatures(Lawrence 2013)

R ver. 3.2.0C=E1T

R R Console

| > #EILIE (P77 -1 1BREES)

= eE DE

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

makeTranscriptDbFromGFF B £k

OuseGenesAsTranscripts4 73

VEFOSTLVELDT. DFNFR
ElTHTLWVEW I EADHLMI S,

> # format="gff3", useGenesAsTranscripts=T)#Transs
> txdb <- makeTxDbFromGFF (in f2, format="gff3")#Transcripts
Prepare the 'metadata' data frame . metadata: OK
Warning message: R R Console [ |3
In matchCircularity (seqlevels (¢ . -
None of the strings in your ¢ > fasta HESBLTAIENTS
>~ txdb A DNAStringSet instance of length 2726
TxDb object: ‘ width seq names
# Db type: TxDb [1] 520 CTTGAAAGCCTTGA...TTTACGATCACCCG LCA12A 0618
# Suppgrtj_ng pa{:]{age: GenomlicFe [2] 520 GAACTGATAATGTG...ACAATCGAAATCAC LCElEﬂ_DElg
# Data source: Lactobacillus c: [3] 220 GTTTCACGATCAAT...CTGGATCACTTGGT LCAI1ZA 0620
# Organism: NA - [4] 520 CCACAGCATTGGCT...GACAAGARAGARAC LCAI12A 0621
# miRBase build ID: NA [5] 520 ACTGATCATTATGA...GATCGCCAAGARAG LCA12A 0622
# Genome: NA . cae e
# transcript nrow: 2799 [2722] 520 BAGTGACCGTTGCT...GCATCTATCACTGC LCAI12A 0612
£ exon nrow: 2800 [2723] 520 ACACAGARACTTTA...ACCTTTCRAAGGCAG LCA12A 0613
B [2724] 520 TGCGCRAGTCATAT...AATCGTCAAATCARA LCAI1ZA 0Ocld
1 il [2725] 220 CGAATTTCCTGTGA...GCGCGTTTCGGCGG LCAlzZA 0615
[2726] 220 GCGCCRATTCACGC...ACCARACGGACTTT LCAI1ZA Ocle

=

> #IP1IACIRTE

> writeXStringSet (fasta,

> |

file=out f,

format=

4
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J o R0 —f% | BoFIERIS | AT —5— B3 | GenomicFeatures(Lawrenc

R ver. 3.1.2(IE#[Z [ GenomicFeatures ver.

R ver. 3 1 2(%’_

1.18.7) K BF (& . F1=-makeTxDbFromGFFRE%AY
EHEXNTULVELD T, DmakeTxDbFromGFF

in_f1 <- "
1n_f2 < "
out_f <- "
param_upstream <- 508
param_downstream <- 22

—— =T ——

#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

e e Te b

O

k1l Sl L.l

'%ﬁ%ﬁﬁﬁégtbféﬁuwuémﬂmu

e e Te b
MAQCEL 3 I ~khomeunee o

O

T eth oy j mga FL Tout fITHEH
HET B S ER IR A e
P & TR (S R R TH E 1

IR R Console

=l

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

species
ESAwtr -3
1: Jiwh -3 ‘GenomicFeatures’ F)i-%¥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

> |

FR T
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] J TR0 | —B ECOIENE JOE— 47— Bl | GenomicFeanres(Lawrend], R ver. 3.1.3(IE f#[Z X GenomicFeatures ver.
R 3 1 3 == /— 1.18.7) 8% (X, Ff-makeTxDbFromGFF %A
Ver C 5& FEINTLVELD T, @makeTxDbFromGFF

In f1 < “actobaciTlus casei 122 608 0003095652 25 cva v FERE L DIH BT LAV TR \DIE S =Y B,
in_ - _5:i::5:;__,3_:5551___5.;5- PeB309565.2.25. chromos SE—

out_f <- "hoge7.fasta" Ak, ffJLJ%’E’T Eb Tout fln_if%?'lij

param_upstream <- 508 #r SR O EROIEERITIE e T

param_downstream <- 20 #ﬁﬁﬁﬁﬁ?ﬁﬁ—ﬁﬁﬂﬁiﬁﬂtﬁﬂﬂiﬁ%?EE

#LBEE T —UEO-F IR R Console =g
library(Rsamtools) |

library(Biostrings) )

library(GenomicFeatures) ARl =LA E T ‘AnnotationDbif

#RIAIE(F /T — i a S IEEEE) : : : \ . r .
#txdb <- makeTranscriptDbFromGFF(in £ The following object 1s masked from ‘package:GenomeInfoDb’ :
# format="gff3", useGenesAsT ,

txdb <- makeTxDbFromGFF(in_f2, format Specles

#ATALIE (BF L L R0 FEAR IR #RERIS )
gn <- sort(genes(txdb))
hoge <- promoters(gn, upstream=param_

#HILIE (777 -3 ERE B
$txdb <- makeTranscriptDbFromGFF (in f2, #TranscriptDbA3Ih s

W W W W

downstream=param_downstre # format="gff3", useGenesAsTranscripts=T)#Transcript
B txdb <- makeTxDbFromGFF (in f2, format="gff3")#TranscriptDb#”
< I5-: RB# "makeTxDbFromGFE" & BOFa chTEFEATLE
> txdb FESELTHLOTY

IZ5-: AFE1H 'txdb' HEDFHA

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

> packageVersion ("GenomicFeatures")
(11 *1.18.7"

> |

FR m

Jul 30 2015 85



l

m AFEDY)—REE
RAR{K (http://www.r—project.org/)

2015-06-18[Zver. 3.2.1%&1)1J—X
2015-04-16IZver. 3.2.0% ")) —X

2015-03-09[Zver. 3.1.3%1)1J—X
2014—10—31 [Zver. 3.1.2%&1)1)—X

2012 03-30[Zver. 2.15.0Z&1)1)—X

INT DIEEXHT-HHBENEALE

— S oS O | ABMENTING, BEROFIAZ
HARIZ/N—2320 79T | suw. emoamsainacs

[CIN—230 7y TExEpAERDT-
EklE. R ver. 320l EA(ET,

Bloconductor (http://bioconductor.org/)IFFEZ EIZ))—R

Jul 30 2015

2015-04[Zver. 3.1%1)1J—X (R ver. 3.2 1 CTEMEFEER) IRt/ N\ —%8:1,024

2014-101Zver. 3.0%")!)—R (R ver. 3.1.1 CTEIEREER). 12t/ v —T0 %1934

2014-041Zver. 2.14%')')—X (R ver.
2013-10IZver. 2.13%')1)—X (R ver.
2013-041Zver. 2.12%')1)—X (R ver.
2012-10IZver. 2.11%Z')1)—X (R ver.
2012-041Zver. 2.10%')1)—X (R ver.

3.1.0CENMEMERR). IR/ \wr—%8:824
SOTENMEREED). IR/ Ny/r—I%1:750
SOTEIMERER). IR/ Ny —I81:672
2151 TENMERERD). IR/ Ny —%81:608
2150 CENMERERD). IR/ N/ r—%0:553
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Contents
m I\VT—D
0 CRANéE&EBioconductor
O RN —DARAM—ILFIEDH S5
0 Bioconductor¥t#l — 4/ LER2F/\w4r—(BSgenome)
O ENT/ LER/ ST — DRI
m JOF—43—E2FIE 5 (sessionInfo. /A—3> DY)
O RINYT—U(F I LET/T—av\yr—o DO HR)
O FASTARSK D74 ILEGFR3FEZHK T 7L
0 T30
m FASTQO7 74 )LD ZIEAEMT(Linux&ERZFRMBIIZTE )
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

O Linux (FastQC)&ER (QuasR) TEZ SR K A : Per base sequence contentIB B,
FastQCIZ——nogroup&l\ DA T arhihbZEEH5,
0 FastQCDA T3> (FI4ILkE—nogroupdd V) DB LN KBKmer ContentIB H
DIERDELY > RTHREE
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L] J ToRD | —88 | BCSIENS | 7 OE — 51— BoSl | Genon

7. ELEE{T / Ia(Lactobacillus casei 124D [J:J'JII.:-‘ D0Ig R 20
Ensembl (Flicek et al . Nucleic Acids Res 20145 32HEN T

BB 27 1 J-(Lactobacillus cazei 123 GCA 000309565225 dnac

EIZLDE TR = REBITT HAE.O

make TxDbFromGFFE8#k (. (GFF3fsX D)7 /T—2 3>
T7AIERAAATZEDEQTXDbELSI R DA T
FELTHRIMLTOWET  EELZDX. iDLV P EDERET
[T75K. B AL A&)TL\%)’D(iL\;&%EEEE\?—%)-—&

2922 F Jl/(Lactobacillus caser 12a.GCA 0003095652254

#FLBIL T O F
library(Rsamtools) #15w
library(Biostrings) #4n
library(GenomicFeatures) #1iw

| >

HATAIR( 7 T — i 3 1B E ERR)
#txdb <- makeTranscriptDbFromGFF(in_f2,#Transc
# format="gff3", useGenesAsTranscript
txdb <- makeTxDbFromGFF(in_ 2, format="gff3")#

#HEaD L

#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
<

e E E E E E E E

A

Jul 30 2015

R R Console. <@ B
in f1 <- "Lactobacillus casei 12a.GCA 88838956 . i
i&?zz-‘:;:::;;;;g:nsa:_s 3;:;<¢~—-|} txdb <- makeTxDbFromGFF (in f2, format="gff3")#TransS$
out_f <- "hoge7.fasta" #Si?% Prepare the 'metadata' data frame ... metadata: OK
param_upstream <- 580 HIL B 5 : .

param_downstream <- 28 #5L E Warning message:

In matchCircularity(seglevels(gr), circ_seqs)

None of the strings in your circ seqs argument matcs
txdb #IESILTSS

TxDb object:

Db type: TxDb

Supporting package: GenomicFeatures

Data source: Lactobacillus casel 12a.GCA 000309565.5
Organism: NA

miRBase build ID: NA

Genome: NA

transcript nrow: 27899

exon nrow: 2800

cds nrow: 2681

Db created by: GenomicFeatures package from Biocond$
Creation time: 2015-07-25 17:25:09 +0900 (sat, 25 J%
GenomicFeatures version at creation time: 1.20.1
ESQLite wversion at creation time: 1.0.0
DBSCHEMAVERSION: 1.1

m

L I




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

7—HD

R R Console [l |

-~

|} MmakeTxDbFromGEF

> | [

-

4 I

Jul 30 2015

[7B5%¢ 5 I CRLNAhtmI¥ =2
TZILHRIZRIZET HEEE DY,

makeTxDbFromGFF {GenomicFeatures}

Description

Usage

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

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

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)

R Documentation

89




L] J TohD | —# | BCSIEE JOE — 5— B3 | Genomic
—\"
T—3NEHE!

-

Dt (L GenomicFeatures/ N\ r—U ML TULVARES
#., QGFF3 KX LN ZGTFRERLHEAAD D LI, B
GTFEERX 774 IL DB E [Eformat="gtf " EE(TIXLZFS

IR R console e ] makeTxDbFromGFF {GenomicFeatures} R Documentation
| > ?makeTXDbFromGFF ‘ ]
> | Make a TxDb object from annotations

= available as a GFF3 or GTF file

4 ¥

Usage

Jul 30 2015

Description

S =

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

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)

20




[ J' Ak 0 | —#% | BoFIEE | 7O0F — 42— B3 | GenomicFeatur
—\"
-4

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

Value

A TxDb object. ‘

Author (s)

html¥ =27 JLD T &RIZF2E, Dmake TxDbFromGFF
BA#ETHRELTHEONSAEDIETXDbELS K D
Iz Ob, Q¥BLAARLETT /T—avElRER
N9 B IELTxDbT= 1+ TlE 7K, GRanges&ELVH 2K
1L FEET 5, GRanges > TxDb~ADRI LT AL

make TxDbFromGRangesBE#{ TRIRETHH_ LM Hh
%, 7/T—aViEHiRIL. AUCSCA@BioMarthY
BRAEDN, ZIh5FEHREMEL TTxDbA T x
IheFAH=ODBEMEFET S ENTN D, CAK
B CREABDO R CF A DIEZE LT TLN,

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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library(help= /\//7'—/%)

IR R console

L= | =

> library (help=GenomicFeatures)

> |

4

Jul 30 2015

[R /w5 —= ‘GenomicFeatures’ @ FFE1 >

S =3

package: DEFAULT CIRC SEQS

Title:
FeatureDb-class

TxDb-class

asBED, TxDb-method
extractTranscriptSeqgs
extractUpstreamSeqs

Versio
Author

features
getPromoterSeqg
idZ2name

1 makeFeatureDbFromUCSC

makeTxDb

OFEELI=/ Ny r—C TR AT
RETBEMZMB TEEIT. QT D

[F2BET L. QT ERTIEE

ECSIBHT CRRALTULVELR L 74

‘GenomicFeatures’

R /w4 —= ‘GenomicFeatures’ MEF1 4>

B HEIENLMYET,

[:jlﬂ!iihb'

=

D 1E#k

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

oo sl

m
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] ﬂ' 42+ 0 | —f% | BFI S ?”EI:E‘—'?_EE?%, micFeatures(Lawrence 2013) @BiOCOhdUCtOF (ver. 31)J:-t50)
D GenomicFeaturesD kYT R—L QF ™

/ \O“J /7- V*EEEE >O—RIIbY T THAZELRHMB

« b0 —f% | BoFIERSF |7/ LsBC5) | BSeenome( last modified 2015/04/22)

» A0 | —f% | BLFERTF | 70T — 45— B | 25 HEDBAYS (last modified 2014/04/03)
» {0 —#% | BoFERIF | FOE—2— B0 | BSzenomed TxDbi < ( last modifie
» (R0 | —f% | BUFIERIS | FOF—5—B0% | GenomicFeatures(Lawrence 2013)
o A0 —#2 | BOFIENR kS22 00T — LECT | 25 DBA S (last modified 2090705/09)
- __f";/;l__ E]_I__.EI.-LLIEE:'F”HUﬁE L=~ =2 Ml1—il L manll | i . LT -

.« b EI Ab0 | —f | BBHIIE | 7OE—4%—&5) | GenomicFeatures(Lawrence 2013) NEW

+ b
*1’;|~  GenomicFeatures! $ 7 — L% FICHL T 7 OE— 2 — B3| (BB O BACID EiF2 U RETLET .

R e

Trans

w0 | —f% | BESIARIS | 7'/ L BL5] (BSeenomel SYTHEE Al BT Y /b {/H O INGS | 7 /7 — 25 1E3RERIS |
oodB B

o~ B secarch: |
3. ¥ D% i
j;j{hi*?;ﬁ? ] O CO n d U C to r Install Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

.., .
. . "c o, .

genome(@sq
s r ./
1L EF("BS{ Home » Bioconductor 3.1 » Software Packages » GenomicFeatures
e Documentation =
Gen OmIC Featu reS Bioconductor

* Package vignettes and manuals.
» Workflows for learning and use.

platforms 'all | downloads top 5% J posts 32/ 2/ 3/ 8 ] in Bioc | 5.5 years * Course and conference matenial.
* 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 manipulating transcript centric annotations. With these tools

bl ] .l 1 o bl : 1 i £ nl. 'S o - i = -
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INVIT—D LR

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

Maintainer: Bioconductor Package Maintainer =maintaing

PDLTDIFSIZHEE), DRZER/RXIIZE-SBYSIAH, @7\ —
CDAVAN=ILiE, QIS T —D DR X ANI=aTIL
Tl L) Z20—HIILRE TR %, QE KRG PYAE, @
DF F(FOERLEA. RYbT—ohO—HILHDEND
Hb. ©F AR~ T7ILIZCCTEROND,

Citation (from within R, enter

|H

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/10.1371Journal.pchi. 1003118, http:/fwww.

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:

browseVignettes{"GenomicFeatures")

Making and Utilizing TxDb Objects
Reference Manual
MEWS

R Script

(=] O |wS)

rs

IR R console

> browseVignettes ("GenomicFeatures")
starting httpd help server done
> |

F ;

JUT' 35U ZU1O

924



J' A0 | —#% | BCFIEYiE | Z70F — 45— B3 | GenomicFeatures(

BLBRIE L. casel 12A% DY/ LEEH|ET /T—

EE’J’&E&‘%L\

T7AIVEFRAIAAT, EEGEFD LEFRS0015H,
BLUTHR20EE»DIEEFEFZHHELTTA

7. FLEERIYT ./ Ls(Lactobacillus casei 1240 [_EAL=0018 B Fhi2 035 BM 2

2014 gHE N TL & Lactobag
BESIZ 7 ) (Lactobacillus casei 122 GCA 000309565225 dna. chmmmﬂme

Ensembl (Flicek et al.. Nucleic Acids Res.,

E—S—fEHT (T 5=ODANT—3EEE
ERERTTIT 28R 7/ T7—

2922 F Jl/(Lactobacillus caser 12a.GCA 0003095652254

in f1 <- "Lactobacillus casei 12a.GCA 28838956
in 2 ¢- "Lactobacillus casei 12a.GCA 28838956
out_f <- "hoge7.fasta" #1707

param_upstream <- 500 #En 5
param_downstream <- 28 #En 5
LB T -V O F

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

HATAIR( 7 T — i 3 1B E ERR)

#txdb <- makeTranscriptDbFromGFF(in_f2,#Transc

# format="gff3", useGenesAsTranscript

txdb <- makeTxDbFromGFF(in_ 2, format="gff3")#
#HEaD L

#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
<
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A A TixdbA T DT OMIAEHLI=ECAFE T,

R R Console

V=

%) L=l
VH/??’()[/%:UL

|} txdb <- makeTxDbFromGFF (in f2, format="gff3")#Transs
Prepare the 'metadata' data frame . metadata: CK
Warning message:
In matchCircularity(seglevels(gr), circ_seqs)

None of the strings in your circ seqs argument matcs

> txdb FRESIL TS S
TxDb object:

# Db type: TxXDb

# Supporting package: GenomicFeatures

# Data source: Lactobacillus casel 12a.GCA 000309565.5
# Organism: NA

# miRBase build ID: NA

# Genome: NA

# transcript nrow: 2799

# exon nrow: 2800

# cds nrow: 2681

# 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

> |

4 L k

s

m
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J 4+ 0 | —#% | BoFIEYF | 7 OE—%—BC3 | GenomicFeatures(Lawrenc

5}2 UDa—F=#in

FEIAIE( 7 /T — 3 B NG )
#txdb <- makeTranscPiptDbFPDmGFF(in_fEJ#TFanscPipchJT:
# format="gff3", useGenesAsTranscripts=T)#Tran
txdb <- makeTxDbFromGFF(in_f2, format="gff3")#Transcrip
#l sl T & TSI T

#RDEE (&N L L pRi D FERE IR RANIS ) S
gn <- sort(genes(txdb)) #B 10 G IR
hoge <- promoters(gn, upstream=param_upstream, #5E L 7z

duwn-_-'.tPeam=param_dﬂwn5tr‘eam]#? L;T._?IEDF_

OTxDbA TPz HMNA T Uk txdb)Z H F
mELT, BRLLVBE(EFRS001EE . Fik20i8
R)IEFHREWE . @4 / LEHIFERFaFile(in_f1)
ERRLUNEIE [F#RhogeZx A N EL TIEEBEL S %
5. QFASTAR K 771 IL CHRTF. —cOH 1=
UiE. H26 FE EZE A BMAE D EIEFHE
Fof=RDEHTA Dinput fileD I T A EERT =
ERELTWVA RS HEE, FIZTOE—F—
BFLREIFN--T. FDODANTFAILEESOS
THESD? 1NN EFIEEEDEE T DiFia,

obj <- (ranges{hoge)@start »= @)
hoge <- hoge[obj]

#4F (ACTIENIF)

fasta <- getSeq(FaFile(in f1), hoge)
names(fasta) <- names(hoge)

#HETE

#2771 IICRTE

writeXStringSet(fasta, file=out f, format="fasta", width=58)#fastal PHETIEEL 7=

f#%ﬁna“ﬁ A EHFEL ISER Fobj | SR IA(EEM e LY B4
#c-l:-j #STRUE & 74 HZ2 F DAL L 7o #5 Fhogel Z1EHA
#EDIL TARETTY

L 7= S D 18 ELAC 5| 12k = BN
#description(&3Ex1800L TLv%
#HEDL T AT TE

77 A IETEREF
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o J_«r,z|~|:||—ﬂﬁ BCSIANS  ZOE—4—F
—\

FHIJLEE{_*’JT i3 ,fl‘?ﬁﬁ%ﬂﬂfm )

#txdb <- makeTranscriptDbFromGFF{in |
# format="gff3", useGeneshs
txdb <- makeTxDbFromGFF(in_f2, formj

DOE BRI EEREFE R Zpromoters& LN DB R Z WV CER B BHIA M
JZ/)ILE-F/JILODEE@%HX L,T_‘f‘*%’éhogel *ﬁ%ﬂbféhf’%')ﬁs
LWEMYFET i, ZLTHEQD EZATixdbZF{E->TL VA

LDHIEWNSRINIRE N H S TLED, EHH [EpromotersBEEIAY
ARELTTXDbA Tz PERFELTLNVELMS T (BZE5BL

201410 A 1)1)— X MDBioconductor ver. 3.0E TIX1EfE), 201544
B 1J1)— X MBioconductor ver. 3.1 Tl&. GenomicFeatures/ \'y

#ﬁﬁi&ﬂ-{ﬁxtb(“ﬁﬁiﬁ TIHRANIT) ’7'—‘/f)\b?m1 é’h'CL\%)promotersEsE] X TXDbI % I iF Ao
gn <- sort{genes T et ey
hoge <- promoters(gn, up5tr*eam=par‘am_up5tr*eam #15 EL;I"._E".'IJ}*_-,-
downstream=param_downstream)# EL;TL?.@F*E%#E%HEH
TEae o L &iclT g

obj <- (ranges{hoge)@start »= @)
hoge <- hoge[obj]

#4 & (BOFIERIS )
fasta <- getSeq(FaFile(in f1), hoge)
names(fasta) <- names{hoge)

#2771 I NC{RTE

writeXStringSet(fasta, file=out f, format="fasta", width=58)#fas

$EEFER-TH Y A FHEL FEFR Fobi I CHIA(EES A LW B
#obj D TRUE & 73 B DA L 7oi5F Fhoge | 124
#EEIL THEITTT

§F L oSG 18 BAC Y| 53R = IWiF
#description(&3Ex1800L TLv%
#lESE L T HIZITTH

talPEFIFEL 277 IS THRF
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W oro e e one—s-ad (D %promoters |, FIE MR ver. 3.2.01R1F Tl promoters&LYS

_\\_9 0) ’ IJ RICABIDEEH3I DD/ Vw4 —(IRanges, GenomicFeatures,
T o and GenomicRanges) SIS TWNATENHLMN D, D
IR R console [ = || & |3l GenomicRanges/ S\ —U MRS TLYBpromotersBE %L
|3:- spromoters (@l AHNELTTXDA T OO REZ (HF TGN EN LMD, LHL.
> | B GenomicFeatures/ Vw4 r—U MW EI N TULVSpromotersH

x L. TxDbZEA IEL TN EAY 201557 526 BIZHIBAUE)

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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o J' -0 | —#% | BoPIEYIS | 7 0OF —2—B0%| | GenomicFeatures(Lawrence 201]
—\"

o R _/5( D FY

o el

(3)GenomicFeatures/ \'w —U M igH S
N TLVBpromotersBi#iid. @TxDbZE A B
EL TSI EMN201547H26 BIZHIBAUR),

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

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

(in package [Ranges in library G/ Usghs /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 mnge transformations of a GRanges or GRangeslist ohject

(iﬂ package Genom) transcripts {GenomicFeatures}

Description

Usage

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

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")

# 54 method for signature "TxDb'

Jul 30 2015

Extract genomic features from an object

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

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

promoters (X, upstream=2000, downstreamn=200, ..

B. Documentation

~@-

"tx_name") )
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J o Ao-0 | —#% | BECFIERIF | 7 OF — 42— B3| | GenomicFeatures(Lawrence 20

o O

@15RE8IZ, @TxDbA T

JO%FE

g

AC A B 15

DO ANEL
TpromotersF M Z XTI 50— ZEM, 1
2LED%

TIEBEDEWY(legacy)ELTHEL T

Z0OF— 49— B0% | BSgenomed TxDbi s (last modifie
“OF— 45— B0% | GenomicFeatures(Lawrence 2013)
FZoROUFE— L EDF | ﬂiHEDBJ"J“:u (last m-:-d1f1ed 2

L=~ .= M1 JE;‘FHIF‘-

L3121, (ROIEEERIIBRTEAENT S
T%“’C %libé%@i}ﬂ’ﬁﬁﬁwtiiﬁbﬁ

i Ta & R I

o Aob0O | —f% | BOYIERIS
» b0 | —8 | BoPIERIS
» (R0 —# | BUFIERIS
v A oh it | BT ED S
o« b0
s Aok

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

a0 el Tl e =] Pl LTl

[N _ N T 1N ]

(=L A=

OIS A Ty
Chrd, Chr3, ChrM
genomefi sequo

ﬁ:’_":@J_"JT 3

1. £l ("BSgenom
BEAT A ver i

Jul 30 2015

8. FLESBIY ./ Ja(Lactobacillus casei 12A)(M [J:m.___nnfﬁg ‘F,ﬁ.‘_ ﬁﬁ]ﬂjj‘ﬂ{ 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 <- "
in_f2 <- "
out £ <- " as
param_ upﬁtream <- 186
param_downstream <- ©

L I I B =

LT L I I B

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

#RMIB( 7/ T — i3 LIEET IS

#txdb <- makeTranscriptDbFromGFF{in f2,#TranscriptDb=f 3/ 2 | % H{§ L Ttxdbl| ZHEHH
useGenesAsTranscripts=T)#TranscriptDb7 7+ = 2 F ZHR{§ L T txdblZ
txdb <- makeTxDbFromGFF(in_f2, format="gff3")#TranscriptDba ZF</z 9 + FEIEL Ttxdbl Z#55H

# format="gff3",

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

<

upstream=param_upstream,#{57F L Fo#0H D BRI RE NS
downstream=param_downstream)#f55E | /- S EID EIE[E R =B 1S

#)\3‘]?‘
ﬁ}\jj?

L

#.‘:I:.'J".I?‘J ’fJLf%%? L.J'E'r::lut -Fln_ﬁi-?‘ﬂ
#@EEF?FE]P,#xJ:HILmiEEEEﬁ”ﬁ%?
#HrERE o Tl OIS EALT# TEE

#)5 T— f@;mtﬁ:ﬁtﬁ
#14 T — f@m..%&cﬁ
#1507 — DL AR

#EEDLL T &IZITTH

#EE O ERIFHTIF

#EE L TAEITTY

00




"
sEE_l

B RRERENNYT—DIN—23 7 yvTEES
KERBRLGEERLRLGEIREIZH LD DD, BEEWVNTUEL/ A\ Ir—IU%{@R

[CA2RAF—ILLTWMFIE R E
F—FEMICTEEZELDIE. LnuxTIAYSLDAVAR—ILNTEBILLEE
¥k« library XXX)DEPH T IFHEWNEKDIZT BT L,

F5RAE11AIC

—/_

17

|41 &0 Z (last modified 2015/03/31)

EEEY EE ETS. A5 (last modified 2015/07/07) NEW

1BED H E05+ (last modified 2015/07/08) NEW

AR b=

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

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

RAE{F | BFThE | WinF (last modified 2015/03/22)##4#E
R {4 | BT AR | MacHH (last modified 2015/04/22)H 13
RA{E | 1BERE | WinFH (last modified 2015/03/22
RA{E | 18E R | MacH (last modified 2015/03/22
Ry —34 | 1EI1F 2T (20GB L)_E71) (last modifie
R/ ST —3F | B MRF S A7 I D7 (#1GB )
R ST —3 | B R RIS AT I Frm A =i
R SwT =3 | SRR EIGB?) (last modified 2015/05/25)
R inT —34 | {EE (last medified 2015/06/10)

15/05/25)

modified 2015/0724)4E NEW

(last modified 2015/06/16)

~8~
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o J o R0 —f% | BoFIERIS | FOT—5— B85 | GenomicFeatures(Lawrence 2013)
[ — |

8 REFRTHOFR =G n BERDIS—[RRZEBAIXER DS

EEL!

DR ver. 3.1.20 &= [EmakeTranscriptDbFromGFFRAE TR K IE T EA, T5—
MNHDIREITEBLIZ(2015.07.07DFT TV INAA KRERRHERE) . LHML. DR ver.

3.2.1 TmakeTxDbFromGFFRA$I CIE R EIET A ENH MY, FDRF R T

7. FLEERY / L(Lactobacillus casei 12A0)® [ Fiis00i8 &, FH20IBEIOIOE— 2 ESENIST 558!

Ensembl (Flicek et al_ Nucleic Acids Res._ 20145 321 TL 1% Lactobacillus casei 12A0 mult-FASTAT Y ./ L
BESIZ 7 7 ) (Lactobacillus casei 122 GCA 0003095652 25 dna chromo same.Clucmoaom&.fa}t_GFFEﬁ'ﬁimj FAT—
9727 J(Lactobacillus casei 12a GCA 000309565.2 25 chromosome Chromosome off) F5nar At 400 5T,

in_f1 <- "Lactobacillus_casei_12a.GCA_888389565 ; .25 .dna. chromosome .-Q hromosc "#AN T J
in_f2? <- "Lactobacillus casei 12a.GCA PB@309565.2.25. = 0 ._z:" ﬂ}\j'_l?‘
out_f <- "hoge7.fasta" #LN27F “fJIzJE’E’? Lz'ﬁ'out -Fln_?fﬁsf'ﬂ

param_upstream <- 580 #?};EEFEJ?“5J:xJ|L@15EEE§|]$ﬂ’&?

param_downstream <- 28 #?ﬁﬁ?ﬁ?ﬁﬁ—ﬁﬁ@iﬁﬁﬁﬂﬂﬁl%?ﬁﬁ
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
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8

=

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

n BoN-EREZESFHIZZFITANSGL | RRARGAETHRIEE L,
E(ET7OTSLD/INT T, GFF3RK T7MILDFHH A KL TULN =T,
AT=-WEAFELELHBEH5, U=V IrDFAIFECEETHS,

7. FLEEEIT / fa(Lactobacillus casei 12A)D[ 50038 E, Fai 0B E|OJ0E—2—EHERISY 5154:

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 @

in 2 <- "Lactobacillus casei 12a.GCA 8¢

out_f <- ge/.fasta

param_upstream <- 580 #55

param_downstream <- 28 #51

LB T -V O F

library(Rsamtools) #15

library(Biostrings) #15

library(GenomicFeatures) #15

#AIAIR( 7 T — i g IR EING)

#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
#HE
<
Jul 30 2015

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: 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

m

VoS Sk oSE e S S Sk Sk SE SE e S S o
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103



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

txdbA Tz ORDTT—2IE. DD

RZ N &R EEH

GFF3774 )L, QFBEEL. casei 12AMD
B FHEEEYROL., 2,799@E LG5>

7. $LEBREIY / a(Lactobacillus casei 12)D [ FRis0018E, FHA0ERIOIOE— & Eﬂﬁllf&ﬂﬂiﬂ TWA, cnHAIELLVDERREET B,

Ensembl (Flicek et al.. Nucleic Acids Res.. 201475 i8HE3 N T % Lactobacillus casel 12A0 mulf-FASTATR IV, 7 &

BESIZ 7 o M- (Lactobacillus casei 122 GCA 000309565225 dna chromosome Chromosome fa)d” GFFIERID F AT —

1,327 ) (Lactobacillus casei 12a GCA 000309565.2.25 chromosome Chromosome off3) % foas A 1) B TH .

in f1 <- "Lactobacillus casei
in 2 ¢- “Lactobacillus casei
out ¥ <- "hoge7/.fasta"
param_upstream <- 580
param_downstream <- 28

osome .3 iy
89565.2 .25 . chromosome . Chromosome . gf 3" A

# 0 JF 1 IAEEE L Tout_fIofEif

#IL B o _E O B EACY R F 8T

#L BN o T D B EACYE F 8

OO o0 L. 0NAd . C Omosome . L

EUBI LT - VRO |R R Console f=]le )
library(Rsamtools) #)4 . i
library(Biostrings) #)4 > tzdb .
library(GenomicFeatures) #14 TxDb object:
- o # Db type: TxDb
#RIANIE( 7 T — g UIEREFENR) : . -
#txdb <- makeTranscriptDbFromGFF(in_f2,#Tr # Supporting package: 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
#RTS0IE (A7 L |V EI0D EE TR 4REVIS) # Genome: NA
gn <- sort(genes(txdb)) #8 # transcript nrow: 2799
hoge <- promoters(gn, upstream=param_upstr # exon nrow: 2800
dawnf.tPeam=parﬂam_d0wn5theamj:§'§ g CdS_HIDW: 2681
< # Db created by: GenomicFeatures package from Bioconduct$
# Creation time: 2015-07-26 11:26:55 +09%900 (Sun, 26 Jul S
# GenomicFeatures version at creation time: 1.20.1
# RSQLite wversion at creation time: 1.0.0
# DBSCHEMAVERSION: 1.1 =
> |
= m = b
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m GenomicFeatures(Lawrence 2013) (95” E @)”ID:gene”&L\5jC—FTT§|J§’§‘
_ &= CAERRTHBENDDTIE, £
R’E U= =551 SBEDLOTRIET 3.

7. FLEEEIYT ./ L (Lactobacillus casei 124y [_EAL0018 B FHi2 08 H)O 7 O€— 2—WERIGd 5158:
Ensembl (Flicek et al.. Nucleic Acids Res. 2014 322N T 1% Lactobacillus caser 12AMN mult-FASTATF: T/ 4y
BESIZ 7 o ) (Lactobacillus casei 122 GCA 000309565225 .dna.:hmnmsome.Clu‘omoson'le.fa}r‘_’_(}FFEﬁ:ﬁi"i@ AT —
1,327 ) (Lactobacillus casei 12a GCA 000309565.2.25 chromosome Chromosome off3) % foas A 1) B TH .

in_f1 <- " "#ANTT

in_f2 <-[" u "BANT T A

out fco ” = TSI el PR AT AN AT

Par‘ﬂ”##gFF—ver’sion 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
Chromosome ena gene 3449 4564 - + 0 [D=gene:LCATZ2A O620assembly name=0GCA 000209565 24

#Elﬁﬁ(}hr@mosome 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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R%Jﬂaw—@-wu

EEL{TE

R o W e —J—F

txdbA Tz ORDTT —%2E. DDGFF3

TJ74I)L., ILEEHIL. casei 12ANE(EF (=
EREYIHOIE. 2,799@ ELEH->TLNVS, RT

B BFEFEBEEsEE | 2400 A) T O O8S LD A A —
o A0 =2 | S8 LICITE Y (last modified 2014/07/17)

@ ID=gene”"ZELITEHL@2,799@A = >1-

DT, RXKX=AH5EFIT B,

o A0 —f2 | [ EED I FIEITD l= {last mo 2014/07/17)
« A0 | EEOL -0 —FE ST L (BT odified 2014/04/11)
o AU | — 8| S A L7E BECTIF A B (last modified /06/16)
. _.1“_/ 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 8R@309565.2.25.chromosome.Chromosome.gff3"# AN 27 7 1 )L E
out_f <- “"hogeld.txt" #1777 "fJL«'—'El;ﬁ_F’ Eb'ﬁ'out _FICHE SN
param <- “ID=gene” #EER L T ICFR =i E
$ANT 7 A ILDEHRH R R Console =5 ol <
d - dLi in f # . . : i
ata ¢ readlines(in_f) #|:=- data <- readLlnes(in f) #in fTIES
> length (data) #4718
#HEE (VAL 77 AINLPOEZ—D—DICFLT [1] 11081
hoge <- sapply(param, grep, x=data) = -
hoge <- unigue(hoge) = . B
out <- data[hoge] 4 > $#E2E (VAR POEZF—D2—20CHLT. ES
# > hoge <- sapply(param, grep, x=data) #ARD5
#2771 ILITIRE > hoge <- unique (hoge) #18515hS
writelines(out, out_f) 4 > out <- datalhoge] #thogeT1g5
> length (out) #4015
< [1] 2799
=
> #7ILICIFRTF
> writeLines (out, out f) foutmhHS
> |
4 I F
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mmfﬁaﬂneﬂ];m‘xﬂmﬂ 20 LanX§%é$EEr_1§Kétl“i Lgrep:l'?
. = UREENET ODOmvaT IR, 774
LIHUXE% L \T @EIE1§IJ JILAMELD T, hoge.gff3[ZrenamelLTLY

iu@bielinux[~/Desktop/mac_share] %)Tf('f-t‘:-d-o @@‘C‘i\ @f*ﬁi L/T:KEJZ
iugbielinux[mac_share] pwd JlE—BLI-TRERTSE R TS ar,
/home/iu/Desktop/mac share
F iu@bielinux[mac share] 1s [ 3:08541& ]
=Qpriu@bielinux[mac_share] mv Lactobacillus casei 12a.GCA _000309565.2.25.ch
=/ romosome.Chromosome.gff3 hoge.gff3
% iu@bielinux[mac share] 1s [ 3:08541 ]

iu@bielinux[mac share] grep -c ID=gene hoge.gff3 [ 3:08541& ]

=

182799

= - ks
=

[ 3:0851& ]

iu@bielinux[mac share] I
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W?\MMICFEEMEHLEETEHCE @“V(is _ﬁbﬁl’\:&)@%ﬁﬁt?éj_jo:/at/o
. = —cvEHRAT HET, —HLBWTEHEZER TR,
LI”UXE% L \T @EIE1§IJ @Linuijc‘:ﬂﬂﬂ)ﬁI:ﬁIé:\:—U—F‘:Bﬁflil:

|u@b|ellnux[~/Dskto/mac_share] EFJE__[ BE . @Aé’_) (T4H5_&ET rChromosomeg
iu@bielinux[mac share] pwd ST TIEELI1TEEIZChromosome® =

{/home/iu/Desktop/mac share DTFEIEHIRTBRIELTES,

iu@bielinux[mac share] 1s R

iu@bielinux[mac share] mv Lactobacillus casei 12a.GCA 000309565.2.25.ch
romosome.Chromosome.gff3 hoge.gff3
iu@bielinux[mac share] 1s [ 3:19941& ]

iu@bielinux[mac share] grep -c ID=gene hoge.gff3 [ 3:1941& ]
2799
iu@bielinux[mac share] grep -cv ID=gene hoge.gff3 [ 3:194 18 ]
8282
iu@bielinux[mac_share] grep -c gene hoge.gff3 [ 3:1954 18 ]

D™D Om

m
3]

5598
Eiu@bielinux[mac_share] grep -c CDS hoge.gff3 ‘ [ 3:194 18 ]
2681
iu@bielinux[mac_share] grep -c exon hoge.gff3 [ 3:194 18 ]
2807
iu@bielinux[mac share] grep -c ~“Chromosome hoge.gff3 [ 3:205F 1 ]

1o @

iu@bielinux[mac_share] |}

| el

[ 3:20901%& ]

Jul 30 2015 108



|
-«

Contents

m I\VT—D
0 CRANéE&EBioconductor
O RNV —D A RAM—LFIBEOH IS
0 Bioconductor¥t#l — 4/ LER2F/\w4r—(BSgenome)
O ENT/ LIBHR/ ANV T —D DM

m JOF—A BE ) HX 15 (sessioninfo. /A— 3> M3ELY)
O RINVT—D7 JLET /T—230\wr—o D5 R)
O FASTARSK D74 ILEGFR3FEZHK T 7L
O 7—53D#

m FASTQU 74 )L D& &R (LinuxERZE B4R EIZIE A
1 Linux (FastQC)&R (ShortRead) TRIL : Overrepresented sequencesIB B

O Linux (FastQC)&ER (QuasR) TEZ SR K A : Per base sequence contentIB B,
FastQCIZ—nogroup& L\ DA T avMH b EEH 5,
0 FastQCDA T3> (FI4ILkE—nogroupdd V) DB LN KBKmer ContentIB H
DIERDELY > RTHREE

Jul 30 2015 109




= D774 HRDEHEFASTQ > FASTAR,
73 FastQCODLDOHNDIER EFLHEMZERTHE
FASTQ77/{ l/ﬂtl: *ﬁ ?;Sﬁlﬁﬁfﬁ)é :@Overrepresentez sequences.

» (b0 | NGS | g 127 | FASTQRER, | BiE modified 2015/06/24) Per base se | —K i
: : ) (:) uence content (dposition
v (kO | NGS | 55227 | FASTQTEE: | [ H (Nt modified 2015/06/18) 9 (1)—F Dpositio

v {b 0| NGS | S 2 | FASTQRE: | description{T00 32574 % (last mo| ‘= & 00 HH ERAESR) @Kmer Content,
o {0 NGS | 55+ AR | Hlumina®) * seq txt (last modified 2013/06/13)

v Aok O | NGS | §Ed 227 | Hlumina® * gseq.txt (last modified 2013/06/17)

o O PFLILTEFDER 1220 T (last modified 2014/06/09)

o A0 | 27D E# | BAM > BED (last rgfdified 2014/06/21)

v O | PFA IR E R | FASTQ —> FASTA @ modified 2015/06/15)

o A0 | PTEA RO E R | Genbank > FASTA Nast modified 2014/03/10)

o A0 | ZFAI DD ER | gseq = FASTA (last modified 2013/06/17)

v O | PRI RO | gseq = Ilumina FASTQ (last modified 2013/06/17)

o A0 | PTEA RO E R | gseq = Sanger FASTQ (last modified 2013/08/19)

o BLEE | OANT 430 O— M [12200 T (last modiflld 2015/06/25)

o BIALER | 9T 4 F 0D | QuasR(Gaidatzis 2015) modified 2015/06/15)

o BIALIE | 7)) F o F oD | arac (last modified 2014/0§17)

o BILEE | AT 4F w7 | PHREDZ O7 | D2 i (last modified 2013/06/18)

o BIALER | AT 4 F o0 | BLE 2f % (last modified 2015/06/22

« BUALER | D) F 4 F oD | Overrepresented sequences | ShortRead(Morgan 2009) modified 2015/07/21)
o BUALER | RV 20 | AR ABDEBRE | ShortRead(Morgan 2009) (last modified 2014/8§11)

o BELER | Rz | T A DA — B8P E(ETE) | QuasR(Gaidatzis 2015) (last modified 2015/06/ 26/ HE4E
o BUALEE | Uz | FAE TS —B0RI R (B | girafe(Toedling 2010) (last modified 2014/06/11)

o BIALER | U zLoT | FAE TS —B05| B E(ETE) | ShortRead(Morgan 2009) (last modified 2014/06/21)

o RIALEE | R 20 | P A TR BRI R E(IEH) | QuasR(Gaidatzis 2015 (last modified 2015/06/ 26 22
o BUALEE | Uz | FAE TS BRI E(SA) | ShortRead(Morgan 2009) (last modified 2014/06/18)

o BPEMEE | U4 | 3BTRS RS B HAT I TR (last modified 2015/06/29) NEW
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H J s BIHLER | 2A)TF 4 F oo | Overrepresented sequences | ShortRead(Morgan 200 CD%E Hj —d_ %) ﬁa 5'] % U Z "7“/ 70 o @ I“‘J 70 ‘j: r

= /= 44+ CCCCGGTATA:--- | ELVO501E E D EESIT
Fa.StQC% 1T %I:I % 14,383[B IR , Percentagel1.4383%, & Ep

@FastQC Report

Summary

@Basic Statistics

@Per hase seguence guality

@Per tile sequence guality

@Perse usnce guality scores

@Per base sequence content

Per sequence GC content

@Per base M content

@8e ushce | ength Distribution

@Seq uence Duplication Levels

@Ove rrepresented sequences

@ﬁdapter Content

@Kmer Content

Jul 30 2015

T100RY)—REZEDOTEY, AU FIL107

bpDSHEEFD50 bp THEML TS, BE
@Overrepresented sequences

GGLCTATTCACTGCGRCTGACCT TGCGGTCAGCACCCCTTCTTCOGAAGT - 11044 1.1044 Mo Hit
GTGCTTTTCACCTTTCCCTCACGGTACTGGTTCACTATCGLGTCACTAGGG 8592 0.8832000000000001  No Hit
CCCGGTATATTTTCGRCGCAGTGCCACTCGACTAGTGAGCTATTACGCAC 8474 0.8474 Mo Hit
GTCACTAGGGAGTATTTAGCCT TGLGAGATGGTCCTCCCGLATTCCGACG. 8188 0.8189 Mo Hit
GCCGGCATTCTCACTTCTAAGCGCTCCAGCCGTCCTCACGATCGACCTTC 8132 0.8132 Mo Hit
GTCCAGTCCTACARCCCCGAGAAGCAAGETTCTCGGTTTGLGCTETTCCC 6663 0.6663 Mo Hit
GTOGGETTTGCGGTACGLGTAGTTTATTTCTCACTAGRAGCTTTTCTTGEE 6411 0.6411 Mo Hit
GGTCACTTGGTTTCGRGTCTACATCTGCTTACTCATTCGCCCTGTTCAGS 5502 0.5502 Mo Hit
GCOGGCATTCTCACTTCTAAGCGCTCCAGCCGTCCTCACGATCAACCTTC 4845 0,48450000000000004  No Hit
CCCTCCATCGCTTASACAAAATARACTAGTGCAGGAATCTCARCCTGETT 4395 0.43349399399933930  No Hit
CCLGTATATTTTCGLOGCAGTGCCACTCGACTAGTGAGC TATTACGCACT 4385 0.4385 Mo Hit
CCOGCGTCTGCCGECGGCCAGCTATGTATTCACTGACAAGCAATACACTG 4368 0.4366 Mo Hit
CCACAGTTTCGGTATTATGCTTAGCCCCGGTATATTTTCGLOGCAGTGCC 4514 0.4314 Mo Hit
CTRGGCTGTTCCCCTTTCGACAATGGACCTTATCGCTCACTGTCTGACTC 4113 0.41130000000000005 Mo Hit
CCLCCGTACTCAGGATCCTGRACGLAGGGTTCGACGTTTCLGETTACAGEG 4081 0.4081 Mo Hit
CCLGCATTCTCACTTCTAAGCGCTCCAGCCGTCCTCACGATCGACCTTCA 3846 0.3846 Mo Hit
GTAGGTCACTTGGTTTCGLGTCTACATCTGCTTACTCATTCGCCCTGTTC 3823 0.3823 Mo Hit

result_without_nogroup.html 111



[ J s BHLER | AT 4 F o | Overrepresented sequences | ShortRead(Morgan 2009) SUbseq &table@ﬁ@{#ﬁfﬁ D%E%h§

BondplELTIRR, b -FDEE,
ShortReadE{T#5H8  |F#onedlclcin K

» HALIE

. A il ME |

© AIALER
© HIALIE S

B | DT T D | B

iEl~% (last modified 2015/06/22
BIALEE | 2F T 4 F £ | Overrepresented sequences | ShortRead(Morgan 2009)

HIALER | Rz ./{7‘ I'I'?'J %EE?'] F+2% | ShortRead(Morgan 2009) (last modified 2014

] e B s otrs e IO EY o s dafi o

T'JT«(%FI‘:J‘? | Overrepresented sequences | ShortRead
T — U BT — O ST 20 B IREEE 155 U I T £, FastQOD Over

1. gzipHE#
small RINA

in £ <-
out f <

#ET)
library|

#A 77
fastg <

4. gzip EHIFASTQIERA 77 1 JL(SRR616268sub_1.fastq.gz)D RS

FLEFERNA-seqT — ¥SRR6162680 FRD 1000 —F53(#173MB)TY . B I132T107bpTd . 3.4EFH]C
Hb‘fjﬂn FastQOI T 7 1Lk MEIE BRETIT < (b 3Ty 2 TR 2400 5 T b | f2 7

R R Console E@

REEALOE

out _f <- "hoged _ txt"
param <- c(1l, 58)

| > head (out) #UESILTATETS

\CCCCGGTATATTTTCGGCGCAGTGCCACTCGACTAGTGAGCTATTACGCA:

14383!

T T P s

library(ShortRead)

GGCCTATTCACTGCGGCTGACCTTGCGGTCAGCACCCCTTCTTCCGAAGT
11044

# N7 7 4O AR GTGCTTTTCACCTTTCCCTCACGGTACTGGTTCACTATCGGTCACTAGGG

fastq <- readFastq(ir

8892

fasta <- sread(fastq) CCCGGTATATTTTCGGCGCAGTGCCACTCGACTAGTGAGCTATTACGCAC

8474

SHTNIE (32 7o 850, GTCACTAGGGAGTATTTAGCCTTGGGAGATGGTCCTCCCGGATTCCGACE

fasta <- subseq(fast:

Jul 30 2015

8189
GCCGGCATTCTCACTTCTAAGCGCTCCAGCCGTCCTCACGATCGACCTTC
8132

#7AILCARTF

tmp <- cbind(names (out), out) #HERFLEDIEERS

write.table (tmp, out £, sep="\t", append=F, quote=F, rof |5
112
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N s BELEE (AT O EO= L [ICDT

FastQCEITHR

QFastQC Report

Summary

@Basic Statistics

@F’er base sequence quality

@F’er tile sequence gquality

@F’er sefuence quality scores

@Per base sequence content

- Persequence GC content

@Per bhase M content

@Seu uznce | ength Distrbution

@Se usnce Duplication Levels

@Overreprese tted sefusnces

@ﬁdamter Content
@Kmer Content

Jul 30 2015

100
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70

&0
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40

30

20

10

DR a3 CEDIEE D HIRFESR , FastQC (ver.

0.113)DTIAICAT I TCOETHE(LZ. RFIDI10

WBEFTIHERT LIS, TN URTEL ICHIERESZ

FHEL - HIRERZRR(L TSI EIZQuasREITHE

BILETAIETRIZR DL, QFAERIZEH!

@Per base sequence content

Sequence content across all bases

Fosition in read (bp)

W T
W
Yod
a3

1234567891213 18-19 24-25 30-31 38-37 42-43 48-49 54-55 80-61 88-67 72-73 78-79 B4-85 90-91 96-97 104-103%
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L] d o BIALER | OAUF 4 F v | QuasR(Gaidatzis 2D15]I

QuasRE{THEER

o (RO | PFAIETOER | gseq = Sanger FASTQ (last modified 2013/08/1%)
o BILER | 2AUF O O—Jl 1o 2T (last modi 015/06/25)

o RILEE | D) T 4 F oD | QuasR{Gadatzis 2015) modified 2015/06/15)

o BEAEE | OAUF 4 F w7 | arae (last modified 2014/ 17)

MDQuasR&ELND /Ny —U (& Quality ControlE
DEFTTHE T HE, FastQCODEH ZIRD K 5%
RIEDIT, QFIREAEITFER Dhoged pdfd) —ER
MNAET7AYET. FastQCOHDPer base sequence
contentEBLEHD , @D FEERHTER!

o LI | O9F) T F oo | PHREDZ 77 | 30 3 (last modified 2013/06/18)
+ HALIE
+ RALIE

AIRER | A7) T4F Y%7 | QuasR(Gaidatzis 2015)
+ AIALER |QuasRy fogr —UF LT QCLAR —F 27 1L B T 24000 BERLET . FastQCD RMID £ 574

Nucleotide frequency (%)
10 20 30 40 50

0

arack LML 2} 09t B ER T
(27 4. FASTQIER. 7 71 JL(SRR616268sub_1.fastg.oz)DIgS:
Ly 75 FLESEIRNA-seqT — #SRR616268D F#D 1000 —F 53 (#173MB)TH .
SRR037434 R . . — : -
SRS 221 |in f <- “"SRR616268sub 1.fastq.gz #AN T 7 A IEFEEL Tin_fICHEiH
L2010 | | oyt £ <- “hoged #5177 1 LBEHEE L Tout Floidm
in £ <-
out £ <4 |#LEIZIL T — %
= Library (Quask) _| 1(R1). SRR616268sub_1.fastq.gz
#0HFT)
librarv( |##3
qQCReport(in_f, [
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DFastQCD [F5DIEEHD IIEZE L<BkD S

& CELIFARE R D DOEHIELIZEDFE
FastQC vs. QuasR FOybLTWBDTIEELAERSIZES
Yo

T

40

30

20

10

1234567891213 18-19 24-25 30-31 36-37 42-43 48-49 54-55 60-61 66-67 72-73 78-79 84-85 90-91 96-97 104-105
Position in read {bp)

|

1(R1). SRR616268sub_1.fastq.gz ACG

- 7 .

Nucleotide frequency (%)
10 20 30 40 50
|

0
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m I\VT—D
0 CRANéE&EBioconductor
O RN —DA A= ILFIEDH SIS
0 Bioconductor¥t#l — 4/ LER2F/\w4r—(BSgenome)
O ENT/ LR/ NV T — DfET
m JOF—A BE ) HX 15 (sessioninfo. /A— 3> M3ELY)
O RINVTr—D(7 J LET /T—2a0n\wr—O D6 R
O FASTARSK D74 ILEGFR3FEZHK T 7L
O 7—53D#
m FASTQO7 74 )LD ZIEAEMT(Linux&ERZFRMBIIZTE )
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

1 Linux (FastQC)&R (QuasR) TE7%ZE S R E Z : Per base sequence contentIE H ,
FastQCIZ——nogroup&l\ DA T ar kb EEHE5,
0 FastQCDA T3> (FI4ILkE—nogroupdd V) DB LN KBKmer ContentIB H
DIERDELY > RTHREE
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Dfastqe2aY KD R =T ILERT. FOI=ATILER
Z Bk T. —nogroupA 7 aEALVNIEF 1k (grouping)
BTIEETLICRIRTELCEN N S=2A T, Dl grep -
A 5 nogroup |E/NL T TORIT T ER/NEDFHRERT

' [1UT40F 1% ]
iu@bielinux[iu] fastqc2 -h | grep -A 5 nogroup [10:465F 1% ]
- -nogroup Disable grouping of bases for reads >50bp. All reports will

show data for every base in the read. WARNING: Using this
option will cause fastqc to crash and burn if you use it on
really long reads, and your plots may end up a ridiculous size.
You have been warned!

iu@bielinux[iu] n [10:464 1% ]
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[ html | DS DFastQCLR—khtmllE, @FastQCZ&T 7+

/B ~

|: t C WA T3V TRITLEER, @Foni=htm T
a'S Q 71 LB %result_without_nogroup.html[ZZE &8,

40

30

20

10

1234567891213 18-19 24-25 30-31 36-37 42-43 48-49 54-55 60-61 66-67 72-73 78-79 84-85 90-91 96-97 104-105
Position in read {bp)

13 m @) 23:08 3%

| Jiu@bielinux[mac share] pwd [11:065 1% ]

@ /home/iu/Desktop/mac share

‘ iu@bielinux[mac share] ls -la SRR616268sub 1.fastq.gz [11:065 & ]

E -rwxrwxrwx 1 root root 74906576 78 13 17:06

@ iu@bielinux[mac share] fastqc2 -q SRR616268sub 1.fastq.gz [11:069 1 ]

% iu@bielinux[mac share] ls -la *.html [11:069 1% ]
-rwxrwxrwx 1 root root 365019 7H 26 23:06

E iu@bielinux[mac share] mv SRR616268sub 1 fastqc.html result without nogroup.html
iu@bielinux[mac share] date ‘ [11:075F & ]
20155 7H 26H HEER 23:07:50 JST
iu@bielinux[mac share] | [11:074 % ] I
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= _oup.html >%&E (DKmer Content®DIB B [XZALRELTL
1=, (2015.06.23MEEEHELSHEDO L)
FastQC

Summary Log2 Obs/Exp
70 [CGGGCCT |
@Basic Statistics &GAGCAC
@Per base seguence guali 50 GGAAGAG
@Per tile sequence guality sty
]
@Per sequence guality scores s |
@Per base seguence content
@ 1)) Per sequence GC content Sequence | Count Pvalue Obs/Exp Max | Max Qbs/Exp Position
40 i
@Per base N content
€D seoence Length Distribution | AGAGCAC 835 0.0 58.01711 8
30 [
€D seence Dunlication Levels i‘ GAGCACA 845 0.0 57.330517 9
€D 0verrenresented senuences GGAAGAG 880 0.0 54.476883 5
= AGAGCA 885 0.0 54.169106 7
AGTCCTA  1R70 0.0 b3, 3hhhY b
10
0 d‘__J.._—‘A‘—_M —= = S -l . — o —— A.__'__‘d

1234567891213 18-19 24-25 30-31 36-37 42-43 48-49 54-55 60-61 66-67 72-73 78-79 84-85 90-91 96-97
Position in read (bp}
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FastQC (ver. 0.11.3) (DT 74 JILFTEIT, @-

—nogroupZA 73> DETET, @F b T=html

714 )4 Zresult_with nogroup.htm!{ZZE 8
t = € 1043 %

[11:069 1 ]

Jiu@bielinux[mac share] pwd
/home/iu/Desktop/mac share

iu@bielinux[mac share] ls -la SRR616268sub 1.fastq.gz [11:06%1& ]
-rwxrwxrwx 1 root root 74906576 7H 13 17:06

iu@bielinux[mac share] fastqc2 -q SRR616268sub 1.fastq.gz [11:0691& ]
iu@bielinux[mac share] ls -la *.html - [11:065 & ]

i -rwxrwxrwx 1 root root 365019 7H 26 23:06

iu@bielinux[mac share] mv SRR616268sub 1 fastqc.html result without nogroup.html
iu@bielinux[mac share] date [11:07 % ]
2015 7H 26H HEEH 23:07:50 JST

iu@bielinux[mac share] fastqc2 -q --nogroup SRR616268sub 1.fastq.gz [11:07¢F§]

iu@bielinux[mac share] mv SRR616268sub 1 fastqc.html result with nogroup.html
iu@bielinux[mac share] ls -la result with* [10:439 8 ]
-rwxrwxrwx 1 root root 413246 7H 27 10:42 |

-rwxrwxrwx 1 root root 365019 7H 26 23:06 | |
iu@bielinux[mac share] date [10:435 71 ]
2015 7H 27H BREH 10:43:19 JST

B=RAN i abielinux[mac_share] fastqc2 -v [10:43% &i ]

k>~ M FastQC v0.11.3
iu@bielinux[mac share] | [10:43% & ]
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a DFastQCT 7AILEDFER . @FastQC —nogroupA 7
I: t C I DEDFER, GroupingENAZL\D T, EESIRMNRLA
as Q BT BIFE EAEAERITED, @QuasRT 74 ILEDFEER

result_without_nogroup.html '

40
30
20

] 1
B S ——

1234567891213 18-19 24-25 30-31 36-37 42-43 48-49 54-55 60-61 66-67 72-73 78-79 84-85 90-91 96-97 104-105
50

result_with_nogroup.html

40

30

20

10

© 123456789 11 13 15 17 ;\; 8 o 1(R1) SRR616268sub_1fastqu ACG I'|: 85 87 89 o1 93 95 97 99 101 104 107
>
(&)
T -
= i
5 ST B 7 A N T LYY Wbl XY
— »
3 &- TN
8 o_ :
‘G ¥
=
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0 CRANéE&EBioconductor
O RN —DA A= ILFIEDH SIS
0 Bioconductor¥t#l — 4/ LER2F/\w4r—(BSgenome)
O ENT/ LR/ NV T — DfET
m JOF—A BE ) HX 15 (sessioninfo. /A— 3> M3ELY)
O RINYr—2( 7/ LET /T—2av\yir—2 Q6D
O FASTARSK D74 ILEGFR3FEZHK T 7L
O 7—53D#
m FASTQO7 74 )LD ZIEAEMT(Linux&ERZFRMBIIZTE )
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

O Linux (FastQC)&R (QuasR) TELZE SR EK A :Per base sequence contentIE H
FastQCIZ—nogroup&l\ DA T avhiphbZEF5E5,

1 FastQCDA T3> (T4 I)LkE—nogroup®dY))MD1ELMZ L DHKmer ContentIE B
DIERDELY > RTIEEE
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_ Kmer Content® I8 B Z L, 32 VM[E——nogroup
CactO" DEEDH I E, fGimELTIL. —nogroup

ZOH W EEDRRITI(FIBDRETIRI NG

| Obs/Exp Max | Max Obs /Exp Position
f Ml |coesoeT 235 0.0 71.00822 1 coEGeCT
1'| AGAGCAC  83h (0.0 ha. 01711 3 AGAGCAC
GAGCACA 845 0.0 B 3a0517 9 GAGCACH
LGGAAGAG  B8B0D 0.0 b4 476883 b GEANGAG
AAGAGCA  8Bh 0.0 B4 169106 i ARGAGCH
AGTCCTA 1570 0.0 h3.30hhY h
Rl
LA NN

result_ with_nogroup.html

Sequence | Count |  PValue | Obs/Exp Max | Max Obs/Exp Position
CTCGGAG 395 0.0 86.890045 101 CTCGGAG
CTACAAT 215 0.0 8451276 101 CTaCanT
AGETGGS 445 0.0 83.98286 100 AGGSTGGA
GATGAGT 960 0.0 82. 54421 101 EATGAGT
TCGGACC 235 0.0 81.66475 95 TCGEGACT
CCCTAGG 100 0.0 80.80012 95




W | M ceeacor 2
| AGAGCAC 835
11l |caccacs 845
GGAAGAG 880
BAGAGCA 885
AGTCCTA 1570

0.0 71.00822
0.0 h8. 01711
0.0 57.330517
0.0 4. 476883
0.0 54169106
0.0 53.35057

CGGGECCT
AGEAGTAC
GAGCACA
GEAAGAG
AAGAGTS

FRREAOREBELTIE. T4/
~(—nogroupA 73 & DITHLY)
f=&EKmer Contentf2 i REIER A
groupingd 5. ELVHBRELOMEL
NTEL, T2ZLSNIEEE RIS
M EGLIZEKAIERERLZY ., 37 BIIZER
EITREFRETA—OT 470
FIMNEFEELTOTEHEZENIZR DT
LN(ERFAARMNINIZ/NTSTZ),

iu@bielinux[iu] fastqc2 -v

JFastQC v0.11.3

iu@bielinux[iu] fastqc2 -h | grep -A 5 nogroup

é‘ --nogroup
=
s
R

;iu@bielinux[iu] n
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1y m) <€) 22:46 %
[10:465F 1% ]

[10:469 & ]

Disable grouping of bases for reads >50bp. All reports will

show data for every base in the read. WARNING: Using this

option will cause fastqc to crash and burn if you use it on
really long reads, and your plots may end up a ridiculous size.

You have been warned!

[10:464F 1% ]
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" A
PR RIS EE L Z IR SR
n JIOFPLURBIINHBIHEE (RVELD)

1. B (EEBEMZHDIRTYFHT)IRYED T ETLN, TyTEN=£ DD H TS
AXYFhBHoT= RO av DR mzEiked b, LLI BIIZERTYFDRY D HN
X, ZENIETSAY—/TFT3—EIBEREEELEVNSHEETE5S,

2. XK ZREEODIEEEZ—TFEHN) L

3. WREL:RYTEMNMLETEINEIIEFRS,

m )IJ7LORESIMNGEWNMGEES (TEVTIL)

1. E2Wr:paired—endT—2 D5 E &, single—endT—2 &L Tde novo assembled % &
HEAREETEUITINING(—EHDIVTAT hELBNSD)—F . paired—endT —
ATEITITHERRIZT T ILEINLLEDB,

2. R NBEDDMILLTIET VT IV, H1=WVEIEEBYIRL T, —FEHED
T—3% 175,

3. WREL: 72T ILABINICHEINSECAHHTLASUIT),
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| I
o ot | paired-end | 4T/ 4s | basic aligner([% ) | QuasR(Gaidatzis 2015)

QuasR(k!) L HI)

1(R1). SRR616268sub_1 fastq.gz

QuasRIZ<TYEV T 1 T=5B, FLEEEYS / LESIZ
TYEU Y LEFER DPDF 7LD —EE TR,
DIFEAETYTENTLVLY, 1005 —Kd,
9 H0.4% ($94,0001) —R)LMN YT ENTULVE
WIS, COEERINCQDEREFEED,

g A c‘g e
> | ! o
o | ! o) = |
§ < ‘Azl &
] 3 O
g S g :
; ; & —b\ o oY -N'»"v*ﬂ’ R M.{*‘-”S"
T & ! g
go- i 3 2-
oY - ©
> ! =
Z o - Z o —
B mapped B unmapped
1. SRRE16268sub 1 fastggz (RS total=2e+06 99 6%
| | | | | |
0 20 40 60 80 100
Percent of sequences
o £ 1(R1). SRR616268sub_1 fastq.gz __ Y 1 1(R2). SRR616268sub_2 fastq.gz
< 4 NV s
— 1 ~ < —
b4 o ] ! (7]
g ; 8 o<
o _ i —=
g. o | g. N
8 0 — : g L
= | =
o N 1 o _—.M~ ~ ~ T S— __—M
T | T | | | T | | |
20 40 60 80 100 20 40 60 80 100

Position in read (bp)

Position in read (bp)

126




S E S | paired-end | T L | basic aligner(f ) | QuasR(Gaidatzis 2015) NEFRENEDLYET . AMEYALHSTET

‘QuasR(kF') L&)

£ g | 1(R1). hoge4 fastq.gz acG nN| 2 B1(R2). hogesfastqgz ACG
> > X

2Q g9

g 8 o |

§ 8 A,va,"..\h Y, WL n"'\l\ e
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W mapped W unmapped

1. hoged fastq.gz  EEEGEN total=2e+06 65.4%
[ [ | [ [ |
0 20 40 60 80 100
Percent of sequences
% TJ1(R1). hoge4 fastq.gz _ 2 71 1(R2). hoge5.fastq.gz
= =
— N q —
. fib=d "I 8
(72}
g X o
5 § -
"0 :
o - - A—A A —j O —lr— e .
T T T T T T T T |
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A2 —FiF|BRECSH) | Qua
BMLERE | Rz | FE TR — Eﬂﬁllﬁ?‘-%{f‘ﬁﬂﬂ%h
BALEE R4 | IBEL
BIALEE | 7o)l 2 A IPI-[E{EDRZITJ’J 1B, v 18

(Gaidatzis 2015) (last modified 2
ead(Morgan 2009) (last modified
modified 2015/06/29) NEW

CIE A (last modified 2014/03/03

BIALEE | 2 4)L A4 | PHREDZ D7 A% {BL BLFI ()= Y& [E 2 (last modified 2014/08

HANIE | )
HIALEE | 2
HIALEE | 2
HIALEE | 2
HIALEE | 2
HIALEE | 7

Jul 30 2015

AIRE | =S | IREL-FRKmERBI=HRE NEW

3T fEERE T T LT SR RLET .
27 I -TT gL IO E R TR 2P AIVERENWTHST (LD VISR LIFead~,

1. multi-FAS

in_f <- "
out T <- "
param_trim 1

FLHETTI
library(Biod

#2177 A

fasta <- re:

#AEE

hooe ¢- wid

4. FASTQIERA, 771 )L (SRR616268sub _1.fastq.ez)D 55

FLESERNA-seqT — t’i‘SRRﬁlﬁzﬁE@??m}lﬂDEU F 3 (#173MB; 74,906,576 bytes)Td . paired-endD forward
BTd ., EFIZ2TI07bpTd . 3BID 7 bp5%EL U LT EOT. BHZF-IL PO ESI12100 bpl W ET .

in f <- "SRR616268sub 1.fastg.gz” #ANTTF A INAE Eb'ﬁ'ln _FICHEE B
out_f <- “"hoged.fastqg.gz" #EH 27 1 IBEHEEL Tout_FITHE5AH

param_trim <- 7 #3 ' FuED R AL T.:L‘JEE:@%?EE

FLEG T —VEO-F

library(Biostrings) #) % oy T — DA IAP

library(ShortRead) #1500 T — DG AR AP

#ANT 7 A ILDERA AR
fastq <- readFastqg(in_f) #in fTEETELE 2?71 IDFT A AR
#B07I 153E % T

#EE
hoge <- width(sread(fastq)) - param_trim# | ') LiEDend U EHER TS
hoge[hoge < 1] <- 1 #F U LECendHENIFAFDESICIILCL Thia

hogel <- DNAStringSet(sread(fastq), start=1, end=hoge)#sread(fastq)?o187E L f-3EE= Hd

hoge2 <- BStringSet{quality{quallty{fath}}, start=1, end= hcge}ﬂquallt;[quallty(Fastc
foactn ChrnrtRosAN haoal oo .l Hf[ﬂc+n1‘lﬂ':hnﬁ+ﬁ'ﬂ:r'|ﬂ.«l" [ e S o i B A B O o =1 =7 B
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R AN SRR DR LETOY—F 1§, Q@TEEEN LT HDT
. OFBER LN LU HEREAESN BT,

EIE*”‘i"ﬁd) JPA

4. FASTQERA 771 I (SRR616268sub 1.fastq.ez)D IS

FLEFFERNA-seq7 — ¥SRR6162680 2 #0 1007 ) —F 53(#173MB; 74.906,576 bytes)T'd . pawed-endD) forward

BT, BSI3E2T107bpTd .

in ¥ <- "SRRE61l626§sub 1.
out_f <- "hoged
param_trim <- /

—f ey g

FAAETT I e T — U
library(Biostrings)
library(ShortRead)

#A N7 T I DERA AR
fastq <- readFastqg(in_f)

width seq

#4FE [1] 107 AGCCCGACTTTCGTCCCTGCTC. .
hoge <- width(sread(fastq)) - [2] 107 GATCTGGGCTGTTCCCCTTTCG. .
hoge[hoge < 1] <- 1 [3] 107 CCGGTATATTTTCGGCGCAGTG. .
Ezgi f:: ggi?:;;ggﬁ;gg;i;gt [4] 107 CTTCGATACCGCCCAAGAACTT. .
[5] 107 CCCCGGTATATTTTCGGCGCAG. .

[999996] 107 CCCCGGTATATTTTCGGCGCAG. .

[999997] 107 TTCGGGTCTACATCTGCTTACT. . .

[999998] 107 CGTCCATCCCGGTCCTCTCGTA. .

[999999] 107 CTAGGGAGTATTTAGCCTTGGG. .

[1000000] 107 GCCTTGTCAATCAAGGTGAGCA. .

Jul 30 2015

FED T bpmEr ) AT ADT, BT POESIF100 bpl FaWET .
7.82" #A A7 A IEFE

FEL Tin fIZiE5H
#8077 1 ILBEEEL Tout fIIiE M
#3'FURD ) LL O EEHTIEE

wad L A T EE 2 D 2
R R Console

> fastqg <- readFastg(in f)
> sread(fastq)

L DNAStringSet instance of'length 1000000

> |

Fo o s

fin FTHEELETPAS
HERE B RS BT

. TTCTGAGGGAACCTTICTCTAAC
.CTGRATTCAGTAACCTCCGAAN
.GTTGTCTGTGCAACQATCTTAC
.GCCATCTGTGGCCATRAAAGACC
.TAGTTGTCTGTGCAEGGTCC&T

.TAGTTGTCTGTGCAEGGGTTAC

AACGTAACTCGCCGGGTGARAT

.CGTTCTGAACCCEGC@AAGAGT
.AGGGTTCGACGTTTCCTGGACA

.TCTTTTCACCTTGACAGCAGCT

....................

s

m
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o FIELEE RO

MiEHR. KA DIEE

NG TWNBDO NI B, £f-. QF
51K +100 bplZH-TLNBI EAHMN B,

#AN T T A I DFTAA A
fastq <- readFastq(in f) #in FTIEEL -7 7 - ILDFEA AR

#B05| 1R * "o
R E

hoge <- width{Eread{fastq}} ~ param_trim# [ LiE 0 endli &G 6
hoge[hoge < 1] <- #F1) LiEDend U ED1FED
hogel <- DNﬂStrlngSet(sread{+35tq}, start=1, end=hoge)#sread(fastlg)? ots

fastg <- ShorfBeadQ(hogel, hoge2, 1d{fastq}}#5hnrtﬁeadQéﬁL\j}?'j

hoge2 <- BStri gSet{quallty{quallty{fastq}}J start=1, end=hoge)#
i R R console - :

> sread (fastq)
#2 7 A I CiRTFE

writeFastg(fastq, out_f, compre width segq
< [1] 100 AGCCCGACTTTCGTCCCTGCTC. .
[2] 100 GATCTGGGCTGTTCCCCTTTCG. .
[3] 100 CCGGTATATTTTCGGCGCAGTG. .
[4] 100 CTTCGATACCGCCCAAGAACTT..
[5] 100 CCCCGGTATATTTTCGGCGCAG. .
[9995%¢6] 100 CCCCGGTATATTTTCGGCGCAG. .
[955557] 100 TTCGGGTCTACATCTGCTTACT..
[999988] 100 CGTCCATCCCGGTCCTCTCGTA. .
[995589] 100 CTAGGGAGTATTTAGCCTTGGG. .
[1000000] 100 GCCTTGTCAATCAAGGTGAGCA..
> | =@
4 L
Jul 30 2015

= Z|F1Cl TLvd
°E L 7 S [HF

uality(quality(fasta
F 7 DR EIERL

$BCYIBHRE =

A DNAStringSet instance of length 1000000

CCAACCATTCTGAGGGAACCTT
LAGTTTATCTGAATTCAGTAACC
LCATCCTAGTTGTCTGTGCAACG
CAAMGGTGCCATCTGTGGCCAT
LAACATCCTAGTTGTCTGTGCAA

LAACATCCTAGTTGTCTGTGCAA
. GCAAGCAAACGTAACTCGCCGG
. CTCACGACGTTCTGAACCCAGC
. TGGACGGAGGGTTCGACGTTTC
LGCATCCATCTTTTCACCTTGAC
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18 LA

ERLIX. OZDH-YDFISNMLENEE,

o RPALEE | RO LIS

— | CDTOYSLEY—FTEITM) L OB
TI pS . 15“ 91\ m I:: E’|‘§$ﬁ§hoge(:f%*§%ﬁ LTS, €L TKY
fasth <. readFaceatin f o oL 7 -+ I SRR

4E05 154 % T bplEFE T LOLMIEBEL TS, COHF-UD
BEHNADFLA ., L Bl bug fix],

hoge[hoge < 1] <- 1 Wﬁ@endfﬁﬁﬁ*lfﬁﬁ@iﬁ‘%lClEH.lCL»'E'L‘-%;

T
hoge <- width(sread(fastq)) - par‘am_tle#)‘*hffﬁmendfﬁﬁrﬁﬁ%ﬂm%
#

hogel <- DNAStringbet(sread(fastq), start=1y end=hoge)#sread(fastqg)? o¥5E L 7o i H* H
hoge2 <- BStringSet(quality(guality(fastq)), start=1, end= hﬂge}&quallt;[quallty(Fastc
fastg <- ShortReadQ(hogel, hoge2, id(fastq))#ShortReadQ& L2052 21 0 FE/ERL -
#8075 1536 = o
#qualitysE = F*T

#2741 ICERTF
writeFastq(fastqg, out_f, compress=T) #fastqDPHFIEELL-IT71ILETEHERT v

< >

R R console == R ==

|} length (hoge)
[1] 1000000
> hoge[l:10]
[ﬁ] 100 100 100 100 100 100 100 100 100 100
=
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0 Bioconductor¥t#l — 4/ LER2F/\w4r—(BSgenome)
O ENT/ LER/ ST — DRI
m JOF—43—E2FIE 5 (sessionInfo. /A—3> DY)
O RINYT—U(F I LET/T—av\yr—o DO HR)
O FASTARSK D74 ILEGFR3FEZHK T 7L
O 7—53D#
m FASTQO7 74 )LD ZIEAEMT(Linux&ERZFRMBIIZTE )
O Linux (FastQC)&R (ShortRead) TlE]L : Overrepresented sequencesIB H

O Linux (FastQC)&ER (QuasR) TEZ SR K A : Per base sequence contentIB B,
FastQCIZ——nogroup&l\ DA T arhihbZEEH5,
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DifaERDELY > RTHELE
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_ Kmer Content®IB H T. (1)Obs/Exp Max
CactN/" PITO774IILDREETFHIENKHY

1 N S I - A=
result_without_nogroup.ht =9 MRTHET HEMTEFT .
| Obs/Exp Max | Max Obs /Exp Position
U [cogsocT 235 0.0 71.00822 1 coGGeCT
1'| AGAGCAC 835 0.0 ha. 01711 8 AGAGCAC
GAGCACA 845 0.0 B 3a0517 9 GAGCACS
GLAAGAG 880 0.0 h4.476883 h GEAAGAG
AAGAGCA  88h 0.0 h4.169106 i AAGAGCS
AGTCCTA 1570 0.0 h3.3hhhY b
e s {\ — ——“*—"-——“L&

result_ with_nograq tml
Obs/Exp Max | Max Obs/Exp Position

CTCGGAG 295 0.0 86.890045 101 CTCGEGAS
CTACAAT 215 0.0 3451278 101 CTACAAT
AGGTGGE 445 0.0 83.98286 100 AGGTEGEA
GATGAGT 960 0.0 82.54421 101 GATGAGT
TCGGACC 235 0.0 81.66475 95  TCGEGACC
CCCTAGG 100 0.0 80.80512 95




JE FOUNATKEBREEDOREH T,

ROIEEENFH

LTLVvET , 2015.0707, 2015.06.30,

FastQC. ¥wE>S . 72T IL . Kmer
ContentDRTDRFELGEIZ DNV TEERE

~NGS. RNA-seq. ¥ /b F52ROUFH— b, EAR{L. FIRER. #iEH 2015.06.2373& THF—T—F&EE,
last modi
{ o | F0 D2 ﬁ?}l {last mod1f'1ed 20135, CI3 31
« EEEE dified 2015/07/07) NEW
What's nd 1ﬁﬁ@bil}b‘|’;" (1a:tm0d1ﬁed 2015 .DS] NEW
o A=) = o - N .
T 2 :
toex i 1 ﬁ::‘j Egzsem: DIEAN -V BB THESOTT . A% HEEEH O HFE bl g T 5 H
a1 B LTRSS ) 2 e
AR — R HE T, shTk. gt
o A2 J?E’f%%%ﬂ;gﬁ s PIRE_(GEESHEN . 790 A3 03 T OSBRI 09 S LD AEREEREE 2t
- [EEREL S R4, TR AE (R, 2015.07.07
WIE Sho st FIE: 3B FD 3 380 E0A. FastQC (ver. 0.11.3)D —-nogroup 71370 &~ Kmer Content!D T8 B £
BNEL, IR T HETEFEIS LU EET 2 - oD FE M, adapters pnmers[FE E00 FLEE Epaired-
. iR end RNA-seq7T — 2D 7ol 4, 7/ F—al B G A& X 7 AT -2 D7 I(GFF3PE R AL
SNGST] FEONT LRI ED]. RPEMD EFRFLEZ ., Bod &2 #O B, [RE W50 (Blekhman
Mz g etal, 20100 25N b7 — S FI L - S 1EEET. T ORI 70 IV ERTEA IADSZE, T F trut
B MBI RO T 9=, SIS ERTOERT U 0 A IR T ERF T 5RO
T8, TCC) T —2% B o R IR BRI S35 R RFIR., [5] — Bs] L& E S 28D IR 2T e RF 5
STl T, IRt T IO EEEIERE . BEEE{LD A FDROFE R 2O R @RU T, 73 A A
DVEEZ (HD A T{ERMO SV BRI TS oDy, 207(2x90 min)77.
» PIRZE_TFEZ S (2015.07.000R)), 7 J US4 A (04T IR FERFIOT S LD A FIEERE
B B2 s E R IS0, E e (Ee), 2015.06.30
PIF: i =02 380E07, NAD F 4R, paired-endD BV R LT, P H# I A— TS5 1w —
(adapters/primers)BCFD R FES. NDEE LU —F ETD 7 4)1-2) 00 B (QuasR) & TR
(ShortRead), 7227 Il 7 / L&, 207 — L H) . Rockhopper® Bl 7o LB BIRNA-seqT —#
Oy 'IEJ?‘J[x(smgle—end (SE)* pawred-end(PEYE ) . 7wt =90 B, BT — 21FRk& QuasRax FHlL»
fovut ot D7 L (SAMBAMYBED) . bowtie® Fll o 7wt L9 B0 A T a0 BES i
FOREF, DD AHEERIS. 7o 7 SN oA E RS ST E— H O - O T T . QuasR
% AL /- FLEREIRNA-seq paired-endT — 207wk 4 . QCLAR —F (DB ER - Mismatch basesA 2/2,97,
DEBESDT. P FIlbEvoul L TOREERLEADE A FiFS. 237 (2%90 min)7i.
s FIRE_BESH . 70N T D04 Tq D2 MEWMFE I O0 S LO AT IEEERE 2Tt d
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