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The Arabidopsis Information Resource

The Arabidopsis Information Resource (TAIR) maintains a databa
biology data for the model higher plant Arabidopsis thaliana . Dats
the complete genome seguence along with gene structure, gene
metabolism, gene expression, DMNA and seed stocks, genome ma
markers, publications, and information about the Arabidopsis rese
function data is updated every two weeks from the latest publizhe:
community data submissions. Gene structures are updated 1-2 fin
computational and manual methods as well as community submis
genes. TAIR also provides extensive linkouts from our data pages
resources.

The Arabidopsis Biological Resource Center at The Ohio State Ur
preserves and distributes seed and DMA resources of Arahidopsis
Stock information and ordering for the ABRC are fully integrated ir
CARNEGIE TAIR is located at the Carnegie Institution for Scienc

SCIENCE
support from TAIR sponsors.

UUpdates on TAIR funding are available here.

TAIR - Home Page

Login/Register

Download

Download Overview
ABRC Documents
Genes

G0 and PO Annotations

Maps

Metabolic Pathways
Polymorphisms
Proteins

Protocols

Microarray D
Sequences
Software
User Requests
Bulk Data Retrieval
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ftp.arabidopsis.org

IH2ATO—Z—TCO FTP HAMERRT BT, A F—FL)| Z7OUFA) BEE) SK(0) FF(V) ~LITH)
FTP YA R <] & ) o AL T3, >Chr1 CHROMOSOME dumped from &DB: Jun/20/09 14:53; last updated: 2009-02-02 -

COCTARACCCTAAACOCTALACCCTARACCTCTGAATCCTTARTCOCTALATCCCTARAT

i = | (CTTTAAATCOTACAT COATGARTCCCTARATACCTAATTCCCTAML COCGARMA COGGTTT
1 Egﬁg_tﬁjj_%wﬁi?h S CTCTGGT TG TCATTGT GTATAT A TGATAMTTTTATCGTTTTTATGTAATTGCTTA
00/ 1073008 12:00.F 7 Zebyty G IR oD SChr? CHROMOSOME dumped from ADB: Jun/20/09 14:54; last updated: 2008-02-02
naiaaienit 1a:onem T AV B whole chromosomes. tat | NNNNNHNANNRNNRNRNNNNNNNNNNNNNNNNNNHNNNK N RNNNN NN NN NN
02ias a0l 12005 20,812,808 TAIRID Lhel o NN NN NN NN NN NN NN NN RN RN NN NN RN RN RN RN NN
0555/ 1500ea 18T TAIRT e NNNNNNNNNNNNNNNNNNNNNNNNNNNNRNN NN NN NN RN NN NN NN
e Al 9, TR BEE T e >Chrd CHROMOSOME dumped from ADE: Jun/20/08 14:64; last updated: 2008-02-02
02/99/2001 12 :0058] 2?:31?:D41 TLIRTO chro.fas HNHHHNHNNANHNH NN NN NN NN NN NN NN NN RN
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06/20/2008 12 :D04FF 193504 TATRG acconb T wndates e lat {vel NNNNNNNNHNNNNNNNNNNNNNNNNNNNNNNN N NN NN NN N AN NN NN
06/72/2008 12 :005FF 10,422 Yaird hssemblv zaps.gff HHNHHNHNHNNHNNNNHNE NN NN E NN NN

HNHHNHHNNHNHN NN NN NN NN NN NN NN NN

>ChrS CHROMOSOME dumped from ADB: Jun/20/08 14:54; last updated: 2009-02-02 | |
TATACCATGTACCOTCAACCTTASRACCCTARRACOTATACTATARATCTTTARAACCTA
TACTCTARACCATAGGGTTTGTGAGTTTGLATAAAGTGTCACGTATASGTGTTTCTALCA
TGATGAGTTTGCATAAGAGTCTCGACTATGTGTTTGTTCARAAGT GACGTAAGTGTTTAGA

147, 15
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[NNNHNNNNNNNN -
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LS e CHRONO i ;“L;S;_{f:';;:g?z?;;fwt‘fi] 1 description e ACGT Length %5 contents E
m%?mggg > out <- CG/ACGT*100 ' 2 Chrl CHROMOSOME 108060250 30263312 30427671 2h &7
TGTGAGTTTGOA ia.:lj;'jm[:%%ﬁa&tmtmé 3 Chrz CHROMOSOME  FO63739 19695728 19698289 3h B0
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3 ATIGO1010 gene:2200934  AT1G01010.1 has DNA binding GO:0003677 961 F  DNAorRMEA
4 |AT1G01010 locus:2200935  AT1GD1010  involved in  multicellular organismal develop GO:0007275 5590 P developmIss
Search Browse Tools Portals Download Submit New 5 |AT1G01010 locus:2200935  ATIG01010  has sequence-specific DNA binding tt G0:0003700 4449 F  transcriptilSs
6 AT1G01010 |ocus:2200935 AT1G01010 involved in  amino acid import G0:0043090 18041 P transport RCA
) 7 |ATI1G01010 locus:2200935 AT1G01010  involvedin  ER to Golgi vesicle-mediated tran GO:0006888 4768 P other celll RCA
Dﬂwn | 0a d D\few 18w 3 |AT1G01010 gene:2200934  ATIG01010.1 involvedin  regulation of transcription, DNA-1 GO:0006355 7461 P other metIEA
9 AT1G01010 gene:2200934 AT1G01010.1 involvedin  regulation of transcription, DNA-1 GO:0006355 7481 P other celllIEA
A BRE Doc u rTIEI'It,S 10 AT1G01010 locus:2200935 AT1G01010  involved in  ER to Golgi vesicle-mediated tran GO:0006888 4768 P transport RCA
- - - 11 AT1G01020 locus:2200940 AT1G01020  involvedin  sterol metabolic process G0:0016125 7324 P other met IMP
T h e Ara b |d [n] ps s I n fo I'm atl on R esglrce G Break 12 |AT1G01020 locus:2200940  AT1GD1020 Iucated in membrane 60:0016020 453C  other merlss
Enes 13 ackanisi
: S suf | :
The Arabidopsis Information Resource (TAIR) maintains a databa GO and PO Annotations 3 Fol e E{K% (EK%‘% ) t ' & 0) @ o
£ N

hiology data for the model higher plant Arabidopsis thaliana . Data Maps G 7‘_

the complete genome seguence along with gene structure, gene ¢ - Joi = \

metabolism, gene expression, DNA and seed stocks, genome ma Metabolic Pathways 1$J: '“ﬁEj—éo) 75 > & /U d‘Gene

markers, publications, and information about the Arabidopsis rese Polymorphisms TAIR Ontology ID7§§5?‘“ U % —CE)*L—CL \6
) i ) . =]

function data is updated every two weeks from the [atest publizhes — Plant|
community data submissions. Gene structures are updated 1-2 tin Froteins May 2 ~ L 1= A4
computational and manual methods as well as community submis Protocols }rd?erir 0) 75\ N 7:J~& 0) Iﬁ *&% = d-_l 77’(}1/
genes. TAIR also provides extensive linkouts from our data pages—— Jizable
resources. Microarray Data vionda
Sequences lata fild

The Arabidopsis Biological Resource Cepiec=ot Tha Ohin Odata lle

preserves and distributes seed and DNA| | 5B FhT oL k1~

Stock information and ordering for the AB

_ 04/30/2013 06245/ Filar _J l?ﬂl‘lE Matologyr

Carnecie  TAIR is located at the Carn| 08/10/2008 12 :004FR1 F L4+ OLD TAIR Ontol

ety Biology and funded by thd 04/30/2013 06 1235581 T« L2 ) Plant Ontology
08/28,/2006 12 :005®1] 7,609 tair?oo napping temporal-0R0Z10.txt

08/28/2006 12:00581 1,203 tairfoo napping tenporal.README .txt
1B T oL ks

07/01/2009 12 :0057i 3,496 ATH GO.README .txt
04/30/2013 06:2 497 Eg,Mj,?%% i G HELIM .t

0473072013 0B :2 45/ 42 TH GO GELIM.fxt.
09/09/2008 12 :005/] FileDR 0D
037102012 12 :00%F/i1 3,727 TAIR GO slim categories.tut
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AT1GO1020
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gene:2200934
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locus:2200935
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locus: 2200935
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AT1G01010.1 locatedin nucleus .GD:DDDSE34 537 C  nucleus ISM
AT1G01010.1 involvedin regulation of transcription, DNA-1 GO:0006355 7461 P transcripti IEA
AT1G01010.1 has DNA binding GO:0003677 961 F DMA or RMIEA
ATIGO1010 involvedin  multicellular organismal develop GO:0007275 5590 P developm IS5
ATIGO1010 has sequence-specific DNA binding tt GO:0003700 4449 F transcripti IS5
ATIGO1010 involvedin amino acid import G0:0043090 18041 P transport RCA
ATIGO1010  involvedin  ER to Golgi vesicle-mediated tran GO:0006888 4768 P other cell RCA
AT1G01010.1 involvedin regulation of transcription, DNA-1 GO:0006355 7461 P other met IEA
AT1G01010.1 involvedin regulation of transcription, DNA-1 GO:0006355 7461 P other celllIEA
AT1G01010  involvedin ER to Golgi vesicle-mediated tran GO:0006388 4768 P transport RCA
AT1G01020  involvedin sterol metabolic process G0:0016125 7324 P other met IMP
AT1G01020 locatedin membrane G0:0016020 453 C  other merlss
AT1G01020.1 locatedin mitochondrion G0:0005739 486 C  mitochoni ISM
ATIGO1020 involvedin sterol metabolic process G0:0016125 7324 P other metIMP
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genelistl.txt

A
1 genel
2 gene?
3 gened

annotation.txt

M B [
genename acoession  description
gene] hoga1 plasma_mem

gena? hogel2 hohinu
gened hoge0d agribio
gened hoge04 genesis
gened hogelo kamo
gensh hooeE netteha
gena’ hogel7 tehasaki
genet hoge08 biiru

10 gened hoge08 nihonshu
11 gene10 hoge10 agenal
12 ganell hoga11 hyaaaa

U S o R I N o B e

]
subcellular location
nuclear
membrans
endoplasmic
endoplasmic
membrans
hiumei
nuclear
nuclear
nuclear
membrans
endoplasmic

fan

hogel.txt
(=H hogel.txt
A B i ]
1 genel  hogell plasma mem  nuclear
2 genel! hogel] tebasalk nuclear
3 gened  hogelY nihonshu nuclear
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e 3
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EEEI
- BRI A TRV T2 F 07 Ml lamnotat ion dxt )AMEIFEE L L LT, UZ F D74 )lb{zenelist] txt)g
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BA N7 A ILE (BEID S SE YT 5 2 b
INHh7 (LB (F-0- FREDDRT D
H 77 £ LB AT

Hinf (TEaHA L BEID 7 7 4 LOEF 0
BAh T 7 4 ILIEBIO 77 L) BEHRA T
AN T 7 (IR 27 1) ExHiAA T
#7455 2 Fdata T & BB % -

fin f1TSAIPATIE D7 A
#T Flldat ady Sob i TRUE &
A F 7 bouthiTir s

WD (paran ) 5] B
AT A%
Flrw =
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1. BRI 2 ZEMY £ 2 F 27 )l (annotat fon- bt JPMEBIFBE T -2 LT

______ [ ‘_f‘:l"'l%

param <-

B2 7 A ILMERAIA

data <- read.table(in_f1, header=TRUE, sep="%¥t", guote="")

kevwords <- readlines(in _f2)

&

obj <- is.element (as.character(datal,param]), kevwords)
out <- datalobj,]

A H =
Bth =

=l =l

DA77 Al (genelistl bt ) POLHDHFTENLIT2FEELHLINWES
BANZ 7 AIBERDEIENMYTL 2 F 277 4 ILEIRE

WEF D= FG DU F27 1 ILI%EEE
ILEERE

Bin fA1TE2ATEAD 77 A LOEFIBOT - 2108 L TY —F LW EREE

BANZ7 A ILIEBID 7 7 A L) E A1 A Tdat al ZHGHA
BADNZ7 A0V 27 4L )%ERAIAA Theyvords| Z1EH

B Zoi o 0 bdata®iTHL & Pl E Fom

Bin_fITERAIMATE D 7 JLPD (paran) F B D ILFH D FILPOFERD D Ibkeyvud
BT Pdat adr Sobi HATRUE & 72 T D & F WL L 728 F % out |ZHGH

A Z2 2 0 Fout@iTi S Sl EFom

write.tablefout, out f, sep="¥t”, append=F, guotezF, row.names=Fiftout MPH Fout FTETFEL L7 7 I8 THRE.

hogel.txt
(=R hogel.txt
A B i ]
1 gzenel hogzell plasma mem nuclear
o2 genel! hogel] tebasaki nuclear
7 gened  hozelY9 nihonshu nuclear

TRy T ElZThoge IELNSRABID TAILE D&Y . T4 )LF HZannotation.txt

[AEPR ] THREBITI—FDNENTOWDIGE (. TT—F/\YK [75E THREKL

------ C_ET -——-=-
annotation.txt genelistl.txt
o) B [ ] A
1 menename accession description  subcellular location 1 |genel
2 genel o1 plasma_mem nuclear 2 mena’
3 gene? hoge2 hahinu membrans 4 gened
4 gened hooe0d agrihic endoplasmic
E gensd hoge0d genesis endoplasmic
G gensh hogelh kamo membrans
7 Zensh hogelf netteba humei
8 mensd hooe7 tebasaki nuclear
5 gened hogels biiru nuclear
10 gensb hoge08 nihonshu nuclear
11 genell hoge10) agene] membrane
12 gens=l hoge1 1 PEEEE] endoplasmic
. N el & 2
Egenelistl txthNFET D, ELVDRIIETY
Jun 6 2013
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Ay
Microsoft DFﬁc@ —

(A] Microsoft Access 2010

[&] Microsoft Excel 2010 <@

(N] Microsoft OneNote 2010
[P| Microsoft PowerPoint 2010

(B] Microsoft Publisher 2010 I

(W] Microsoft Word 2010
.. Microsoft Office 2010 W/ —)l.
Microsoft Silverlight

, NTT DOCOoOMO

OMESWING

HIIZES

m
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RO

[ RGui (64-bit)
(D7l | & BE zZoft

EEHEIUER

Swdr—= 4D ED AT

R O— ROV —AFERFHAF..
FLWVALSUT

AT ~EEEC ...

27 IDET...

DR AH...

T4 LI UDEE...

{ERAR—AMFEHA...
Enfl...
71 IVERF...

FEE XA —ADEE. ..
®T

tion for Statistical Computing

7 LA —EEE

VEET v LAFIDEE
Gl

e ) 1
ﬁ1 i A — e

TALOMN)DERE

@NDEZAIT
AFNEh

{EET 1 LOMDEE

M Ol —5—

&, O—7L T4 25 (4]2

> &0 SD Card (E:)

C¥zers¥kadota¥ Desktop¥hoge

X

= | Default
4. kadota

oo 280 GB
&St 453 GB

> . AppData

‘help.start () ' THTMLASOH (D

g () EARNTNERER T LET .

$éﬁq

Jun 6 2013
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> . Roaming

Pl —(F) O—All T+A8 (G

F ,UEEFE@ /

| 4 FRLAE
sy BRICAD
. g FO20-F
4 g TAO T

m

LA —(F hoee

| BLOTHLE-OPERRN || OK

| .ho-ge@

| [ el |

| BRLL TS —DPERN | ok ( 7) oAzl
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rgetwd()J EHTHIAA THESR

Jun 6 2013

Rraieeon) I S -
IELIl BE BE 2ot Jlvsyr—= 942 FED 0 ~LT
HEERRRIRIE

R R Console =)

Platform: x%ﬁ_ﬁ&—pc—minngEfxﬁ& (64-bit)

ri. BEEVIFDIFPTEN [RCHEFRLI TT,
—EOHFHCIEAE. BRCCNEBERTSCHITEET.
BLfn O EFEIRCRELT F. '1icense () "HAME ' Licence () "k ALTAES

R D BRE LD EETIOVIONTT,

s (d 'contributors () " AHLTUEEL.

Fiz. rRYOROD ST —UE BT AT A0 ERCOOTE
‘eitation() "F ALTCZEL,

‘dema () ' E AT NETEENGCEATERT .

'help () "EENEL T TN RET .
'help.start () '"THIMLIZOH L2 TN HENGET .
rg ) e ARHTHERFIETLET,

> getwd()
[1] "C:/Users/kadota/Desktop/hoge”
> |

4 | m

m

1

17



. _
EXKIZOER
o A0S | — | FEOF D —FEEUHE Y
ST TF AT 740 )L Tannotation b FL i), COPHE senelist] ot L3 A Z 7L PO EIESTiITEHHE T o5

LET,
Linusx (UMD grep <A F @ 257300 TT, per

RRGL;i{m-bit}
T = TFaL S OEESE | TR | I7L &2 BEE  zoft Jlevsr—2 993 E9 A7
HSEEIBERIEIE

E’](D SIRMYUTFHI T 7 A )l (annotat ion.

A _I.."'._Z:-::_” RRCH‘ISDIE

|Platfnm: xBE_E-&—pc—ruing'wEE,fxE& ({ed4-bit)

RiF, BEEVIFDITTHED, =2 EFIITT,
—EOHEHCHERE, BRHCCNEBERIAZATESRT, Al
EEE%{#{D E;rfﬁ:.m[:: F:‘Eﬂl_;t [Et\ "licensel() "EEAT  Ticeneeii e AL TS

aE— Ctrl+C
R M BERECLARRETOVIORTT . _

S£(,C[3 'contributors () 'EATILTCEL 0 e
FE. rRERD Sl —UE LR TE T AR AN FDIFR—A

'citation() '& AFILTAEEM P —&S—ZA Ctrl+X

"demo () ' AT HETEES LN TES D1 2 FOOEE Ctrl+L
"nelp ()TN ET LI AT EET .
'nelp.start () ' THIMLI SO (C L&) 2TER
g e ANTHERERTLET,

Sep= #t7

B | HruHrl’r las.character(datal,param]l), k

m

write.tabletout, out_f, sep="¥t", append=F, guo

------------- v JlwIrich Ctri+wW
> getwd() > SN &
[:LlliIr "C:/Users/kadota/Desktop/ hogosy ®_J§O):7/I\E¥€:E_L—C‘
. (@R Console[EE £ TR—X}
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" M
% ,?i- %:E % | E1THIDhoge T+ LS

Jrl. BE BE oM Jlvsyr—T 992 F2 0 ~LT
@IIEEIIEI B@|c| @ |2 =E . SqJSUCEN -

i Zl BTz
R R Console EI =
| | genelistl.bxt 2012/03/28 16:41
> in f2 «<- "genelistl.txt" ) . y
> out £ <- "hogel.txt" || annotation.bxt 2012/03/28 16:41
> param <- 1
>
> #7740 D ELH 1AM
> data <- read.table(in fl, header=TRUE, Fep="%t", guote="")
> keywords «- readlines(in_ f2)
> dim(data)
[1] 11 4 S
[ e [V Al 4 N
; E1TE Dhoge T+ /L4
> A
> obj <- is.element (as.character(datal[,param]), kevwords) T "o ,‘-nﬂ v ﬂ
> out <- dataf[obki,] ) _ :
> dim(cut) . » hoge v | 44 M hogetta=E
~ - CREES 5
» write.takble(out, out £, sep="‘t", append=F, gquote=F, row.namesz=F) = 5 i
> - B2y SAISUEM~Y > =~ 0 @
> = = o - =
| E] hogel.txt o O £ SEES I

[ | A B 0 ]

) . : .| hogel.txt
1 genename accession description  subcellular_location genelist1. bt
2 genel bio g plasma_rmem nuclear = 5
. || annotation.txt
3 mene’ hogeO7 tebasaki huclesr
4 |oened hioge09 hihonshu huclesr

= = — —

Jun 6 2013



& hitp://wvwwiu.a.u-tokyo.ac.ip/ ~kadota /r_seq.html L-E20C | 1 Plant Global Education ...| (& (RTHSEEFIEN (... A
(ROMEHEIMBH (EIZRMLS— 2P —DT—4) (last modified 2013/05/24, since 2010)
What's new?

R/ ST —UTCODERFARIFIN99TT. s HeHICRESN ANASTIEM IO —ULEE SO b FRSEE T — 75
JTII. Rlver 301)ETCOlver 11 99— ACEEET S FIECTY . RO\ -3 BIF (32103 TEI AR IRIZEI B
FTTD . o ROA A= ILERENEEITUICHE [CICC ver, 1199001 2F— ILEEN T T THENLTEEL ), Windows
OEFROF#II- 2 ILAAI S STY, Z7t. 38 (3hogezipd L OEME T 71 )LEERRL TiF5113 hoge" EL1 DT
ﬂbf?ébﬁ*%%g/gzﬁéj[%éﬂ\?HIJT;%‘C?ET—%?TL\?:*@'@T:@E?ﬁ?ﬁ??ﬂb%? DUA—FERREE Do THINTUES

i

RS Es A27H, THS 482D N UREOEEES n%a (BFHalEHRB EEmD) T Fd., EAELN
OO ALZEOEET T, FLUFIZEEETHEL V’é‘?f’::ﬁ< T2, (2013/05 /23 NEW
R30I D= 2ZN T U= D TN ICE B LEL Iz, (2013/05,/17NEW

(02 (ast modified 2012,/03,/29)
CRODA L A — L FRE (last modified 2013;05117’) NEW

T — 4 (last modifed 0N192 /01 /09

tnasrs | SO =N THRLABIZ DT dERER:
inzsoa INes| O
. 4oboE50s0 | NGs

R B e B —
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M —URT RSB DT dEREA:
A A

param <-

B2 7 A I DEta A
data <- read.tablelin_f1,

kevwords <- readLines(in_f2)

&

header=TRUE, sep="%¥t"

. I:Iul:lte:.r.r.r.r:l

ohj <- is.element (as.character(datal,paraml]), kevwords)
out <- datalobi,]

BA N2 7 A IEBEBAD 2 FENYTFE 2R 271
BA D27 A INEBEF—D—F¥DUR 27 1))
B 77 A ILEZEE
Bin_f1T8&ALEHED 27 o )LOE¥ BDF— 2|1
BARN 77 A IABEID 77 o ) EERAIAA TidatalZ
BANZ27ANAUA 77 A )ESRAAA Theyvwor
B Fio 2 bdataDiTE X F &/ T

Bin_f1ITERA&IAA T 7 0 ILPD (paran ) | B X
#T‘Ifﬁlldat a;":ﬂ *::unhj AATRUE & 75 ST & = e L i H

Lo e b 1 Tl b e e ——

write.

— = |
m_‘D'LDD:I*-hJCﬁ(.J'I-b-I'_AJI\}—‘

EFEREIFIIIETEF—T—

o

tlasma_mem
hahinu
agrikio
ZeNESS
kamo

nette ba
tebasaki
hiiru
nihonshu
agene]

A B
oenename  accession description
e el hio ge i
oenes? hoge02
oened hio ge 3
e ned hio ge 04
oenes hoge05
oeneb hoge 06
gerne’ hioge ¥
gened hoge0d
oened hoge 05
genel hiogei 0
genel hoge11

ivamaa

FMRERT BGE

subcellular_location
nuclear
memhbrane
endoplasmic
endoplasmic
memhbrane
humei
nuclear
nuclear
nuclear

e mkbrane
endo plasmic

= = .
M_LDE—DDJ"“—JG&"LJ‘ILMM

AFH THF—T—FERELEWEEZIE? (27

A B C O

genename accession description  subcellular location

oenel ho e plasma_mem auclear

gere? bioge 02 b i e mhbrane

gened bioge 03 agribio e ndoplasmic

oened ho me 04 oenesis e ndo plasmic

genes bio ge 05 karmo e mhbrane

oeneb hio me 06 nette e hiurme|

oene? hioge 07 telasaki huclear

e ned bioge 08 biiru nuclear

oened hoge09 nibonshu nuclear

gerel 0 bioge1 0 agene] e mbrane

aernet boget 1 ivaaas e ndo plasmic

Jun 6 2013
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" S
AE B

=

15 - list.txt

2. ERUMEmRAELTEL.ROVY—/ILE@ ETIER

Z7-TILF) |EE) SH(0) F

in f1 <= Tannotation-txt”
in_f2 <- "genelistl.txt”
out f <- “hogel.txt™
param <- 1

B2 7 o I FE & 0A 2
data <- read.tahlelin_f1,

kevwords <- readlines(in_f
dim({data)

&

ohi <- is.element{as.chara
out <- datalobj,]
dimlout)

write.table(out, out f, se

BRIDF—T—RJRAEZTIT7MILEERL.

Jun 6 2013

J71I{F) BE(E)
nuclear
memnbrane
| runl.txt - AFE =
J7-TILF) \EE) SI(0) F|R(V) ~ILT(H)
in f1 <- "annotation.txt”
in f2 <= "list.tut”
out _f <- “hogel.tut”
param <- i
B2 7 4 I EE A9
data <- read.table(in_f1, header=TRUE, zep="%¥t", gquote="")
kevwords <- readlines(in_f2)
dimidata)
g
ohji <- is.element(as.character(datal,param]), kevwords)
out <- datalohj,]
dimfout)
write.tablefout, out f, sep="%¥t", append=F, gquote=F, row.names=
—EDNEEFIEZFERLIIRYV) T ZE—DDIT7AILEL TR
79 AH_ExPEND, listtxtT7AILIEREFIZ. "membrane” &
ol BT EAN BB EANEVSAEHLTALD) B



" o e
HYUNBELEIX]

[R R Console ZH =lpl=e

*» in_fl <- "annotation.txt" || genelistl.txt 2012/03/28 16:41
> in_£2 <- "genelistl.txt” | annotation.bxt 2012/03/28 16:41
> out £ <- "hogel.txt"

> param <- 1

>

> $TI7JUDEEF AT

> data <- read.table(in fl, header=TRUE, sep=")\t",

LIFIEIS- £file(file, "rt") : RO 3EERCENTEZEA
BADERE:  ESAvE I
In file{file, "rt") :
J7{]ll; 'annotation.txt' FEKCEATEFHA: No such file or directorS$

> keywords <- readLines (in £2) A HT7rs

LIFiETs- file{cﬂn; "r"y o IR CENTEFHA i

IBNDTESE - St =

In file{cmn, "ry o:

TPy "genelistl.txt"' EFFEKIFATEZHAL: No such file or directory

> dim(data) IS
NULL

= N ﬁ%T‘DOFIJG)EE%lL.\ —CL\%)
>

» ob] <- is.element (as.character (datal,param]), keywords) $in £1TECS

HTFICI2— datal, param] :
"closure' BDF I IOREEERS LA TTRETFR0F T

m

> out <- datal[obi,] #iT8l|datas
I2— FF1Ok tebir HENFEA
> dim(out) .7 W

I7— FF1Db Tout” HEROFHA

> write.table(out, out £, sep="\t", append=F, gqucte=F, row.names=F)fcutfPH3
TFICIS— is.data.frame(x) : A1 "out' AENZFHA

=

> getwd()

[1] "C:/Users/kadota/Documents"

Jun 6 2013 < | I} | P 23




'_—
HYUMNBEEIR2

R R Console

> getwd()

[1] "C:/Users/kadota/Desktop/hoge"
> in fl <- "annotation.txt"

» in f2 <- "genelistl.t=xt"

> out £ <- "hogel.txt"®

> param <- 1

=

> $TP LRI

> data <- read.table(in fl, header=TRUE, sep="\t", guote="")
> keywords <- readLines(in_ f£2)

LIFIETIS- file(con, "r") : Jp0iauzRCEATEIFHA
BAERE:  ESAwr—in
In file{con, "r") :
Il "genelistl.txt' FEHEECHATEFHA: No such file or directory
> dim (data)
[1] 11 4
=
> $EE
> ob] <- i=z.element ({a=s.character (datal,param]), keywords)
EIFICIS— match(el, set, 0L) : FAXV1Ak "keywords' Hi@ENZEHA
> out <- datal[ob],]
LIFIEIS— ' [.data.frame’ (data, obj, ) : FIIIIR 'obj® HFENEtA
> dim{out)

I3 FID1OR tour' HEODFTA

> write.table(out, out £, sep="\t", append=F, guote=F, row.names=F)foutDPH¥Fos

ITFICIS— is.data.frame(x) : AFV1OF "out' AiE0FEHA

=

E[li Zm

| | annotation.txt

AN IPAIS
AP
haba gl Pl — i

l»

#in_ £1TEH -

AN IPAIS
AN IPAIS

L. v Pl

$in £1TFCHS

m

#T8ldatalhin g

IS

a MBIEANIZAILAERT AL IR RICTFELLLY- -

Jun 6 2013

24



H L) 75*‘*57‘*=X3

RGui 5“ i@“g - F WFOW&EXCEI

E— | —

SREEN

JrL BE BE zTof  Jlvsb—3  D1YED ALT  Vignettes | F—b | BA| A3 |85 | 7= |68 |25 (20l [ v @ o & =
== ||g _AIEIE F7 G F | v
A B [ ] E F :
R R Console 1 genenatne accession description subcellular_location L
2 gene bio g2 1 plasma_met nuclear E
> in fi <- "annotation.txtd 3 gena? hoge07  tebasaki  nuclear
> in £2 «<- "list.txt" M p .
) ) oened hio 209 nihonshu  nuclear
> out_f <- "hogel.t=zt"
> param <- 4 5
. i .
> 771 LD FEd i ) runi.bxt - AEE - -t
> data <- read.table(in fl1, header=TREUE, sep="t", guote="")
> keywords <- IF_"ELCiLiI‘.F_‘S_I:iI‘. £2) j?'”l“{F} EE{E} Eﬁ[{)} E‘TW} Nl"j{H}
> dim{data)
[1] 11 4
>
> FEE
> obj <- i=s.element (a=z.character(datal[,param]), keywords)
> out <- datal[obj,] -
> dim(out) __ : -ITT] I'u'qrier':TF!LlE, sep= ¥t7, guote=
[11 7 4 {~ readlineslin_fZ]
> write.table(out, out Ff, gep="%t", append=F, gquote=F, row.namss=|["=
LI TFIcI9— file(file, ifelse(append, "a", "w"))
ﬁgﬁl‘g %’éﬂ*’} E@%‘t ?{'ﬁt ii‘tﬁh’ i ” : l[:{I:T”E (as.characteridatal,paran]), keywords)
In file(file, ifels=e(append, "a", "w")) :
|:-'T""‘f..|L' ‘hogel.txt' FREZEATEZHA: Permission denied , out T, sep="%¥1", append=F, guote=F, row.
>
A — E
4| . | HBAFEDI7AILEAER L,:E,(D’&EIJOD 045, TELY ; I
E 4 <
TWBT=0EE Dwrite table BN ECATIS—MH S
Jun 6 2013 25



&U MNE7EI R4

EETED bR W

:r?»r;L,{F} EE{E} %ﬁ(ﬂ} ﬁ.ﬂv} LT (H)

| S—

I h'qder:THUE, sep="¥1", guotez"")

»
»

>

>

z is.element (as.character{datal,param]), kevwords)

5 d :|+ a [l-l I:-li ,]

z write.tahlelout, out f, sep="¥t”, append=F, quote=F, row.

> -
H| < P
>

> Keywords <- readlLines(in %1TX7|)7 I\é t_-d_élg;*j'\s E_'fﬁo) o)thafaﬂ

> dim(data) > -

151 e ZaFtH 9 IR ConsoleBIE L TRX—XKLI=1=6. &

> RY R —

s 1 EE 0)37‘/"75\55'?1'3*1.'79&\ (H jJ77’()lx7b\_¢_E‘Z$1’L7&L\)

> obj «- i=z.element (a=s.character (datal,param] ), Kevwords S iy O R T Dacalm) Y J0) =

> out <- datalaobi,] #fTﬁlldatafJ"th fJ"TRUEtHéfTﬂJE}*&?EEHjLJT ‘ﬁ*%’&n*

> dim(out) A T O oun T B #iF /o

[1] 7 4

> write.table (out, out f, sep="\t", append=F, gquote=F, row.names=F)fout P HFout TIEELE I77 AT FF. | E|
' i | LAY
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o AEOHZ3 | —iE | FEOF I N sUiTeit

gﬁ[ig;litﬂl’}?#lh??ﬂw}a nnotation i FaL (2400 COPhG senelist] D L2705 AR T 74 )L PO 55
TLET,

Linus (UMD D grep O~/ F D E20705MTT , perdD vl 2@ K207 38T,

[Z7A) ] — T L PHIOZEE TR 7L B ThH LT L ISR LI 2O~

1. BRAD 2 ZEMNYUTFH 2 F 27 A Il lannotat ion.txt JPOEIREHEZSF - LT, VA L7 Al lgenelistl bt JPOBDE LT

------ Z s —————-

in f1 <=~ ” BAN 77 7IBBRIOS FEMNMUY TS F 277 1 ILIEEE
in f# <= " i BAN 27 AINBIEF—D—FHEOUI R 7 I)EEE
out f < 7 i 1 e R O | Pk

param <- Bin_ f1T8&ATHBID 27 1 ILOE[AEO T — 223 L T 4

B2 7 - IDER A2

data <- read.table(in_f1, header=TRUE, sep="¥t", gquote="") BA N 77 A (BEID 27 4 I 1EERAIAA Tdat al Z38 0

kevwords <- readLines(in_f2) BAAZ7 AI0UA F 27 ) EERa1AA Thevwords|CE5H
B Zof 2 2 FdataDiTEHI S FMIF R/

S

obj <- is.element(as.character(datal,param]), kewvwords) Bin f1ITE&AATE T 7 4 ILBd (paran) BB D ILFH] -2 |

out <- datalobj,] HiTH|datafr Soh SATRUE 2 73 2170 AL L 22 3 Fout |Z

B i 7 Fout iTE & REF F#
write.tablefout, out f, sep:*”, append=F, quatezF, raw.names=F ot M P H Fout FTIEFEL -7 7 LB TFRTE.

—————— ZoET -

Al

[ CCFET —— 1D—2 EDZETIZIFIRTY T i
TOARVEZEHRICET IO IELIRVERAHYFY
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" A Sememen e 2%
- A B D O
EI:—EI ‘l 1 gZernename accession description subcellular location

JL l 2 menet o ge 01 plasma_mem  nuclear
_ a  mened bio g2 02 b i tre rbrane

—————— s ————— 4 | gene3 hoge03  agrikic endoplasmic

in f1 <- o - £ gened hio ge 04 Jenesis e ndo plasmic

: _fE - r r 6 mensh bio e 05 kamo e mbrane

I _ . o 7 geneh hio ge 5 nette s humei

I:ILJt_f - 8 Zene’ hoged7 tehasaki nuclear

BAaranm & = 5 gened hio ge 05 biiru nuclear

10 geneb hio ge 05 nihonshu nuclear
11 |genel hoge10 agenel me mhbrane

#j e -‘f,ll.-*ﬂ::' _.IL%I"J._IE:I" v@ @ 12 geneli hoge11 WEEEE, endoplasmic

data <- read.tahle(in f1], |header=TRUE|, |sep="%¥1"], quote="")

kevwords <- readlines(in_f2) ©)

@DinfITHEELI=77MILEFHRAAD
H 5 QFEHA AL IT7AILDRADITIEANYT —EBHTT
. . 7 LD XL (XM27]T
ohj <- is.element ias.character @HZ'“ e J:)”K_T_ft “?J Iy

aut <- datalobj.]

write.tableiout, out _f, sep="¥t", append=F, quote=F, row.names=F)
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" I
{T%data

| R RGui (64-bit)

(=] annotation. txt

%

> |

4

1 genel hoge(l
2 gene’ hoge(2
3 gened hoge(3
4 gened hoge(4
S genes hoge(5
6 geneg hogelb
7 gene’T hoged7
8 gened hoge(8
g genel hoge(8
10 geneld hogel(
11 genell hogell

L

hohinua
agribio
gene=sis
kamo
netteba
tebasaki
biiru
nihonshu
agenel
ivaaaa

JrTI. RBE BE oM tvbsy—T 942 FT 0 ~LT
EECBREEE

R R Console

} -

> #2271 D EA 1T

> data <- read.table({in fl, header=TRUE, sep="%t", o
=

> data

M_..D':.DEEI*-JCITI'LH-E-I'_AJM—“

gEnename accession description
plasma_mem

A B
e ned [gup=i=10)
gened bio g2 02
gened bio e 05
gened bio g2 04
gened bio e 05
geneh hio ge 5
genef hioge O
gened hio ge 05
gened hio ge 05
genel hoge10
genel hoge11

C

b b
sgribio
e Nesis
karmo
nette ba
te basaki
biiru
nihonshu
agenel
iWasEs

D

subcellular_location

nuclear

e mbrane
endoplasmic
endoplasmic
e mbrane
hiumei
nuclear
nuclear
nuclear

me mhbrane
endoplasmic

genename accession description subcellular location
rlasma mem

nuclear
membrane
endoplasmic
endoplasmic
memnbrane
humei
nuclear
nuclear
nuclear
memnbrane
endoplasmic

]\jl77'f)l/0)':
ADTWNSZ EDD

DJL

S ZIEL
7

<
%

-
i~
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in f1 <- “ar
in f2 ¢~ 7
out f <- 7

param <-

B2 7 AN DERAIAPA | =
data <- read.table(i rﬁ'\ﬂm
kevwords <- readlLine

B

ohi <- is.element (as

out <- datalobj,.]

write.tahlelout, out

______ (] annotation.txt =
- >%
A B D ]
- 1 gZernename accession description subcellular location
r £ menel [gup=i=10) plasma_mem  nuclear
d  gened bio g2 02 b b e mbrane
F — " .
R RGUI (64-bit) 4 oened bio e 05 agrlt:m:ul enco plasm!c:
5 mened bio g2 04 e Nesis endoplasmic
JEL RE HE 6 geneb hoge0b kamo me mbrane
. ! menef bio g2 06 nette ba humei
2| @O
B | a genef hioge O tebasaki nuclear
| 5 gened hio ge 05 biiru nuclear
R R Console 10 geneb hio ge 05 nihonshu nuclear
- data 11 genelld hogel1 O agene] me mbrane
genename accessiol 12 ZEnel] hoge11 iWasEs endoplasmic
1 genel hoge0l plasma mem nuclear
2 gene’d hoged2 hohinn memnbrane
3 gened hoged3 agribio endoplasmic
4 gene4d hoge(4 oS = s s
o genes hoge05 Tj /17 I\datao)'f_f*?&tgljéﬂli-l 1 t4o
°  emmef nece0i | webpageFR DR IRELED (L, [
7 gene’ hogeOT _ ~ Lo o S ~
8 gened hoge08 L’bb@(f%l,\b\:l Vyl\Jf:b\bo
a genes hogeds nihon=shu nuclear
10 geneld hogeld agenesl memnbrane
11 genell hogell ivaaaa endoplasmic

Jun 6 2013
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[1] 11 4
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TTHDERANDT 7R

r e (] annotation.bxt
RGui (64-bit
Buicu 420 S = - A B C D
JrL &wE HE Eof Jlvi—T O ¥ED AT 1 |zerename accession description subcellular location
Ei’:"é'aﬂﬂ ||g||0 | WS 2 genel hio ge O plasma_mem nuclear
5 3 |gene? ho ge 0?2 hio hinu e mkrane
[R R Console 4 ganed hioge0a aoribio endoplasmic
10 genelo hoge10 agenel memt 5 |zened hoge04 e NESIS endoplasmic
. 1 6 geneb hio ge 0 karmo e mkrane
11 genell hogell lyaaaa endopla
. T |zeneb guf==105] netteba FiLme |
> dim(data) ,
(1] 11 4 p— g |gene’ hoge 07 tebasaki Huclear
> data[6,4] data[ﬁ . ?l]] H3 |gened hio ge 05 biiru nuclear
[l]aha ! 10 gened ho ge05 hihonshu Huclear
Hmel . . 11 zenell hoge1 0 agene] e mbrane
Levels: endoplasmlc humel membrane nuclear . .
> data[2, ] 12 geneli hoge1 1 ivasaa endoplasmic
dlbd r
genename accession description subcellular location
2 gene?z hoge(02 hohinu membrane — =
> datal,2] TS L= ke —
[1] hoge0l hoge02 hoge03 hoge04 hoge05 hogel6 hoge07 in_f1 «<-
[B] hoge(08 hoge(% hogell hogell in f9 ¢- o -
11 Levels: hoge(l hogeOZ hoge(l3 hoge(O4 hogel5 ... hogell — r .
> datal[,param] I:ILJt_f <=
[1] genel geneZ gene3 gened gened genet gene’ param <-

[B] gene8 gene® genell genell
11 Levels: genel genell genell geneZ genel ... gened
> |

m

param[Z[Z1&LNVSEUE
MDEASN TN =D

Jun 6 2013

31



DY FE=hof-CEEHIH0N

------ Z i
in f1 <=7

in f2 ¢ 7

out f <- 7

param <-

B2 7 1) DERA1AR
data <- read.taklef
kevwords <- readlin

i 8

ohi <- is.element (a
out <- datalohbi,]

write.tahlelout, ou

Jun 6 2013

[1] TEUE FATSE FATLSE FALSE FATLSE FATLSE TRUE FATLSE

genename accession description subcellular location

[ R Console

> ob]

> data

1 genel
2 gene2
3 genes3
4 genes4
= genes3
& genesg
7 gene’
8 genei
S gene5
10 genell

11 genell
> ob]

g

4

enelistl.tx

A
1 genel
2 gena’
3 gened

A

=8| EOR 5

TEUE FATSE FATLSE

hogell plasma mem nuclear
hoge02 hohinu membrane
hoge03 agribio endoplasmic
hoge04 genesis endoplasmic
hoge05 kamo memborane
hogelé& netteba hume 1
hoge07 tebasaki nuclear
hDgEDE ) T S

hoge03  ni SRTRIEA AL objE LN TTRUE®D

hogel0

hogell BRI HITEHMELTLVS

[1] TEUE FATSE FATLSE FALSE FATLSE FATLSE TRUE FATLSE

> datalob], ]

genename acceszslion description subcellular location

1 genel
7 gene’
S geneS
>

4

hogell plasma mem nuclear
hoge07 teba=zakl nuclear
hoge09 nihonshu nuclear

TEUE FATSE FATLSE

-~

m

32



m @ http://cse.naro.affrc.go.jp/takezawa/r @ ~ €& X |W]%‘ & R-Tips

e —h Al BY

HEERIT U — 7k R DIRSEE ver 5

R (IHEEHEEE s 5 I

=S

L EETR-Tips [ B3R AHENNERNET

TIIZvb 73— (08 (

[cBRFE o, HEha=sf m@ http://cse.naro.affrc.go.jp/takezawa/r 0 ~ ¢& X ‘L@ (R‘E)ﬁ!ﬂﬁlﬁiﬁ...| & R-Tips

MEENTETOT, #E
L A E T ETER
T SO T

IR B2 AZHLOTER 51350
21480 XZELOFHE 251580
21680 BaONIHIL 21780

2512801 MULL, NA, NaN, InfDI2fE

21080 {T3IDTERR
22180 iTRloiEtE
0131 ROTwbFvT+ oaEh AR
sB0oEn MBYGEHH 5R25En T —REIE T —SEEs
sEoaEn AT HRERA
BE07En ~LIEHD @ [ JOy
2B00En [T —HOE]
0780 PASERS
250080 ZEihint
3150 EMOTER

ZSnnEn B NANT

o fT3- Bl U

a~UhILE a

22208
oo
B4
25264

=

Fo8
2830

a2
204

Jun 6 2013

ERNOTIER

T W | S et

m@ http://cse.naro.affrc.go.jp/takezawa/r 0 ~ & X fﬂ% iRT @I% {2 R-Source X A it

@ XTI ERADT IR

ALt EE TR | FIE, EERICIIZTEMEIEIZ A, 2, - EEERENTLE. RITFTIEINIRL <
COLWTBRICT7 AT A EFr—ER LTS,

a=A TigE
[d K BEEOERTINUHT. BEEELLT 05T 28, &2 0 Tmohok
: JLERLCERID I Lh RS,
wlkl < a kEEHOERY o LEE.

[EEERA ML) L <O ERTEHTHRYET.
(BB L] R T2 EREEOERTRR
<GRIBIE 2 L] TRUE CERISHGUICEFERULET.
MESEEN SR CERMLIIERERUET.
<[FRING ] BEF UL EESEL TEFEIVET (hames EIEDYTNTLEIEE).

LI (R8T Y

¥ 4-cll, 2,8, 4, 8)
x[3] s EREOERERYET

[113

m
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" S %

RN genelistl.txt
MIEEAND L Z AR ’[‘*
n 11 e 1 |gene
R R Console 2 genel
— _ Jd |zeneb
______ — .-'t'." 2 T = _
in f1 <=~ rr > keywords $keywordshH BF FT
. rr rr [1] "genel" "genel" "geneS"
in_f? <- > length (keywords) #keywords~ O ILOEZNF =T
o rr [1] 3
out _f < > keywords[3] $3EFBOEREFRT
param <- [1] "gene9"
> keywords[4] #AEFEBDEZRG ... B0
== - [1] NA
B 7 A menjhﬂl—h%. > keywords == "gene7" $"gene 7"V FEOUERHRE FT
data <- read.tablelin f1, heal (1] Faise TRUE rFaLsE
kevwords <- readlines(in f2) > obJ <- keywords == "gene7" #L5iERE0b]ICIZH)
- > keywords [ob7] #ob I TRUECG AEFRDHEFTT
[1] "genel"
> |
ﬂm% Ll L1
ohi <-|is.element {as.character(datal,param]), kevwords)

out <- datalobi,]

write.tablefout, out f, sep="%¥t", append=F, gquote=F, row.names=F]

Jun 6 2013

34



e

1 genel

RIEENIL L EER gl

[ R Console 2 genei
3 gened

> hoge <- c("gene7", "gened")#DDEFJHLEE~NIHILhogek {FRY

> hoge #hogel P BF FTo BT AT

[1] "genel" "geneS"

> keywords == hoge #FALSE TRUE TRUEICG&CCHFHRFLES. ..

[1] FALSE FALSE FALSE

EEAvtr -

In keywords == hoge :

oAU ESS RN TV DO ESOERICE >TOE A
> is.element (keywords, hoge) #keywordsTDEEZIEShogell EEhahTh
[1] FALSE TRUE TRUE

> |
B o=, B DEETSE
BECHNBRELT T RIZHT

4 I

o

obhi <- is.element (as.character(datal.param]), kevwords)
out <- datalabj,]

write.tablefout, out f, sep="%¥t", append=F, quote=F, row.names=F)

Jun 6 Zuzs
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" A
Contents
m RTY /LT
T/T—23rI774IL(1THIR ) Hh oD IFEHm S
s FHRFEBR-TITOAFDOHEE, /\v ot grepEiBA RTHRE
multi-fastaZ 74 JL o DFH#H
s —EDRSULEDEDEHME, VT4V CEDGCEEETE,
m RT(EE) b ROV T — LT
FE BRI EER (YU TILALLE., 32T LR EE)
)—k<vEYT — BUEIE (WO T—2DERF)
FINEENAEAT
s BEFEDOR/\Y—2 M55 M (unbiased DE: O, biased DE: X )
s TCCN\YTr—ZAVWTHRBLEER (BRHY . FRGL)
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H o (/AR 230 | NGS | P D ILIEO multi-fasta 770 JLIVS NEOTEE QBB RS

multi- fasta77'f )l/75‘b®'| i H

ARG A | iR [I55E [BFEZ I3 (last modified 2012/05/28)
- AROSEa | —hE i lﬂjufﬁ BEES (|ast modified 2012/05/28)
- AROSET I | T | TR Ecﬂ}ﬁ%%.,fgﬁimr D1R4E F (last modified 2012/05/28)
- ARORE T | NGS T — 20115 (last modified zmumﬂg
- AMOFE T3 | NGS | NGST —FEF(SRALL) (last medified 2011/01/14).
- AROSEA |NGS | <vE Y | basic aligner (BRI o U OO0 5 Ja) (last modified 2012,/09/11)
- AROHE I | NGS | ReE s | splice—aware aligner (spliced readt= w7 Z a[gE7 3500 ) (last modified 2012/08
- AOHEIA |NGS | e S | (short) read @ AT T C DL T (last modified 2011,/08/03)
A ROSE T | NGS | RvE Y | (short) read D HIZTLC DL T (last modified 2010,/12,/08)
- AROSEZYI | NGS | TvE S EESTL ~ULOES D Jcontiz (ast medified 2010/12,/06)
CAROS A | NGS | ZrULAEED IR (st modified 2011/10/31)
- AROE G | NGS | T TILT O 2 L2 D0 T (last modified 2011/07/26)
- AEORE T | NGS | P TILTO0 5 LT L) (last medified 2012/08/01)
- A OE T | NGS | PETILTO0 S LEEE) (last modified 2012,/08/30])
t medified 2012/04/03)

- AEORE T | NGS | P T ILEO multi-fasta 7 AL IS NGO LS D EE B BRiS

- AEOSE T | NGS | BRIV —IL (RA) (ast medified 2010/7/8)

: fr,sm?iua; NGS | o[iR{ 0 —JL (R (last modified 2010/7,/8)

- A OHETT | NGEE gPCR microarray’de & @ EHET (last medified 2010/12/16)

- 7LD FFNAG | T THT | FASTOR T, (last modified 2013,/01/16)

- ??fr,lw‘:s:ﬁ&}ﬁaf < ZHI | FASTARZTL (ast modified 2010/6,/18)

- 7O FAG | TR | llumina@# sen txt (st modified 2010/6/3)
ﬂbﬂ}fﬂjﬂ% < 78] | Humina®* gsen e (last modified 2012/08/086)
1L DERIHAG | T v T | BowtielE T Uast medified 2013/01/16)

RTmulti-fastad 7ML ZxFHAHIAATEEIZHEITTEET
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o -1/

9 (FaER
AFOR /37 [ NGS [ F 27 2 ) B mult—tasta 7 7T LIS NG IE OECR Taske]

T"'E’l/jl,'lzilj )j"f’iaﬁiﬁ'bf?«%%h%multi—fasta??:ﬂlz%ﬁﬁc?}ﬂﬁu_@\ Total |eng:tP‘fTban.,rtzJ
TrPUFEFLET, o CIIL T O DR Rl TS )
1 A0S0 | —fe | 23 LIS AR [F D4 FETL TSI multi-fasta
2 130MBFE E D RefSeq i human mRMNAD multi-fasta 77 x{)IL, b rrmfasts

AL =L ?h'JmiEJ‘ﬁmﬂL%ﬁT‘an F TN £

L A EE

‘;'»ﬂb(F)Aﬁﬁ(E) 2870) =) ~LIH)

<32 | NGS | ?‘El{ﬂb?ﬁtﬁmullti—.fasta?"?#ﬂbﬁ"%NED?FJE'G’}%ZF'E%E%HE%EC

1. hosed.f90 7 £ DR Reu (ool i
__ hll l-uli'-i — FF-Il BE HE F Dt
ju{]‘ - "hogel Jtxt”™ = .

' =25 ) [m]@] o] (@] [4

R Console

CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG -

>

>contig_1 ! ‘ -
CGGACAGCTCCTCGGCATCCGGAT |

>contig 2
GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT
GTC ! ‘ ! !

>contig 3
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
GTATGAGGTCGGGCA ‘

>contig 4

L3

f. format="fasta™)

write.table (tmp, out_ T, gep="%t",

> #GCE B (60 content) STENEZA

> count <- alphabetFreguency (reads) #B,Cr5r$
> 0F <- rowSums (count[,2:3]) C,GME
> ACGT <- rowSums (count[,1:4]) #R,u,a,E
> GC_content <- sum(CG)/sum(RCGT) - —Hz
>

> #&:‘jlﬂ[ﬁ*%’&&tmm%

> tmp <- NULL

> tmp <- rbind(tmp, c("Total length (bp)", Total length)]

> tmp <- rbinditmp, c("Number of contigs", Number of contigs))

> tmp <- rbind(tmp, c("Average length", Average length))

> tmp <- rbind(tmp, c("Median length", Median length))

> tmp <- rbinditmp, c("Max length", Max length))

> tmp <- rbinditmp, c("Min length", Min length))

> tmp «- rbhind(tmp, c("HS0", N50))

> tmp <- rbinditmp, c("GC content", GC_content))

>

>

>

=+

append=F, gquote=F, row.namez=F)Ftmpl s

» i content))

A

[—

Jun 6 2013
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[ o AFORT30 | NGS | PEY DB multi-fasta 77 LS NS0 EE OERITHRE AG

+ l/ \ 2 E}] ID Length
o N ‘ -
ng 7: = ity contig 1 24
AOFORTT 37 [NGS | 77 ZIED mult-Tasta 7 71 JL VNS0 4E VB TRk I contig 2 103
T"'E’l/?:",ll/ilzl S LEEFLTESNS multi—fasta??:”b%gﬁc_"}ﬂ&_@\ Total length®average length?dd S FBIEEREN S {77 CDntig_3 65
OPUEEFLET, Co Ol TR Pl TiTOET -
1 T AOHE 203 | —fig | 25 LIRS 4 FEFTL TSI multi-fasta 7 71 )L {hozed f2) contig 4 49
2 130MB$5,§@R@f€eq@human mRN&@muIti—fasta??-i)L» b rrafasts .
[Z7AIL] = 5oL OIS | T 77 LRI T L PR [C%gﬁﬂlbL}l—F%:t”\io
1. hoged.fa? 7 - . DES:
A — |87 A 85|70 @ o @ =
hoged.fo - X EM . F14 - K | M
I7UF) BEE) BRO0) BR(V) ALT(H) | 5
: A B |&
| >contig 1 -
H| CGGACAGCTCCTCGGCATCCGGAT 1 Total length (bp) 241
Wl >contig 2 : |
5| GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG 2 Number of contigs 4]
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT |- s Average length 60.25| |
E:; GTC - #oorted lengthl (G MEdiEll"I |Ength 5? I
4 >contig_ 3 L% - 7 Total lens |
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT 5 Max length 103 |
GTATGAGGTCGGGCA s Min length 24 i
>contig 4 " [ N50 69
CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG . [Hkii L
: ' sz GC content 0577~

M A > M| hoget 8] (4 m]
(O M 100% (=)
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NS0

=&
n TEUTILHAENTZTHELL DTS D
*RIEED—D
‘L a7 Mo EBLTULY>TTotal_length D lLoneth
D50%IZELIZEEDIALTATDES contie | |24
contig 3 69
contig 4 49

contig_2 (103 bp)

contig_3 (65 bp)

contig_4 (49 bp)

Total length / 2 (120.5 bp)

contig_1 (24 bp)

Jun 6 2013

Total length (241 bp)
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N

S 5%

4%#&#451%1!@ (D—ER)

1. hoged.fa ? ﬂﬂ’)bﬂ)feﬁ“ﬂ“

______ J'::I —_——————

inf < "h ] ulti-fastafi@dM AN 7 7 A L ETER

out £ <- BE 77 1B EEE

BB i —2i Yan—

| ibrary (Biostrings) Bas - A — LA MER &

reads <- readDN&Stringset (in f, format="fasta™) Bin fTIEFEL T2 77 4 ILFFASTARZ, T ERA 1A
Total_length <~ sun(uidth(reads [ R console oo

Number _of contigs <- length(res
tvarage_length <- mean(width(re | » reads

HEdIaﬂ—length - medlanEW|dth(r B DHNAStringSet instance of length 4

s

Max length <- max{widthi{reads)) T ] ] .
Mir_lenzth <- min(width(reads)) width sed names %
[1] 29 COGACAGCTCCTICGEGCATCCGEGEAT CDntlg_l
[2] 103 GICTGCCTCAAGCECCCCAAG . . . GAGACCCAGCACACCCTGTC CDntig_E
[3] 6L TETAGGAGALGEEFCEETATCA,. . . TAATTGTATGAGETCEEECR CDntig_S
[4] 49 CETECTEATTCCACACLAGCAG. . .GACCTCTACCTATGAACATS CDntig_&
>

> width (reads)

(1] 24 103 65 49 widthBE# & E 2 (LB &
S FHzmMYHELELOT=

> sum{width (reads=s))
[1] 241
=

1

4 I F

Jun 6 2013 41



N

" %

15 ¥ FNE (O —&R)

IR R Console [ |- | (]
~

>

> reads=s[1]

& DHAStringSet instance of length 1
width =edq names
[1] 24 CGGACAGCTCCTCGGCATCCGGAT contig 1
>

-

> reads[2]
& DHAStringSet instance of length 1

width =edq names
[1] 103 GICTGCCICAAGCGCCCCAAGTGGG. . . GGCAGAGACCCAGCACACCCTGIC contig 2 ID Length
> contig 1 24
> width (reads) >= 50 contig_2 103
1] FALSE TRUE TRUE FALSE -
:E : contig 3 65
» reads[width (reads) »= 50] contig 4 49
A DHAStringSet instance of length 2
width s=seqg names
[1] 103 GICTGCCTCAAGCGCCCCAAGTGGG. . . GGCAGAGACCCAGCACACCCTGIC contig 2
(2] 65 TGTAGGAGARAGGGCGGTATCAGCGT. . . TTACTAATTGTATGAGGTCGGGCA contig 3 |E|
> | \ u
> ., = N S ~ —
. 50 bpAl EDaAT4T hniib :
Iy rDOHEENTESEST!
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» A LRI BowtieZTh Uast modified 2013/01,/16)
- ZrAILDERGAG | T v 1R | BAMAZTL (ast modified 2010/7/13)

- 27D g A | v iR | GEFIE T, (ast modified 2010,/8/9)

- FrOLEERIAG | 7w iR | S0APH T (last medified 2011,/07,/20)
- AT F 2w 7 | NGE—fIZ DL T (last medified 2012/08/02)

s

- AT F T Ji7| NG S(—R=) |ur’u-: (0 uick Read Quality Control) (ast modified 2012/02,/20)
3 H (last modified 2012/07/13)
H (last medified 2012/07/13)

- IR —hE fastc:?'?ﬂLﬁ\bﬂcmﬂ}&wbméiﬁl Lot

C ARG | iR | fasta DAL ACGTR HNVETED ol )y

- ZARIAT | — iR | multi—fasta 771 iﬂdescnﬂon T e 2 (last modgfied 2012,/07/13)
2R | —83 | multi—sta 2 T LRSS ACGT IO M I T i ) |

s ARG | — R | multi—fasta 7 7L LSRR LT CBOR R MRS maodifie

C LRI | =R | multi—fsta 2 P LT AL e Tk ZHHE Uast mod W 2012/07/17)
- AR NGS(mlF{Nle???’?‘— P20 (EAT VAl 5) (ast modified 2010,/5/27)

- LR multi—fasta 771 J.Hviatg

B I

2 )LR2 7 | i

CCTIRLIF O oEfREE L T ET
1. T hOF5vay | —fg | 208 LIGIEERNS F R ha &

1. hoged.faZ? 7 A JLOFS:

- CCJ’J“;; -
in_f «<-

out f <= 7

param <-

B i =i ¥ 00— F
librarv(Biostrings)

reads <- readDNAStringSet (in f, format="fasta™)
reads <- reads[width{reads) >= param]

writeXStringiet (reads, filezout f, format="fasta™)

multi-fastafl2 WD 7 7L FoT [ o LT EEOESROEBOOMEET oW AT TLET.

o A30MBFEE D RefSeqrhurman mRNAT multi-fasta > 71 JL-(h rra.fasta)
[Z7A )] = [T GRUOEE | T2 7 )L AR TR o T L PR ZRS S L ok~

last medified 2012,/07/13)
d 2012,/04/03)

W

OO R

=Tl Tt o multi-fasta 7 71 ) L hozed f2)

Hulti-fastafesum A N7 7 1)L F18E
BE N7+ ILE%EE
HC 5 EDRIEHF15TE

B T — DE AL

Bin f TIEEL 72 7 7 -+ I =FAsTA RSN, Tt IA
BSEIT D reads A 2/ 2 FERT

Boaram TIEE L. ?’..EE?'IEHJ:@E ﬂilﬂl‘lé'ﬂEEtl:'. | T res
BSWFED reads A 7z 7 FEFEL
Hout _fTIEE L7272 A’Jb%'ﬂ'readstlﬁ‘:iﬁ?;:c

-—-—-  CCET -

LifzLhv&E1E

HELEIRUTOLOZEHE

[<=1&TnIEkLN
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AT
A
A

A AROFE S50 | NGS | 7T =3 EEREV R Biohiart and biomaRt) (last modified 2011/08/26)
AbOHE G | =k | TELT T —FEE
AOSE S | —E ?J?ﬁ&ﬂ%iﬂ@]’&f¢ﬁﬁ(las modified 2012 /04020 MEW
A OS5 3 | —h7 | EE?IJHE
A O Sas | —hR | 15
A 53 | —fte | %HDHEFE

)

(last modified 2010/
e - B BT [ ERiE (
(translate)&EUE (o modified 201 u“mfz?}\

LT (ast modified 2012/03/29) MNEW

modified 2012,/04/03) MNEW

kO = s W 2 T T R e

17013, 1288 B AGTGACGGTCT T 3 —DOIEEALY i descriptionf T kadota” W7 d S FAST AT 771 ) L {sample] fasta)
2N OBEEHL. Bt B BL N FAST AT 7 7L

AT, LG}E%EE%JG}EEG}E’E BESL,
( NoHAT SRR E

2 T3, RefSeqtMrhuman mRMNAT multi- fastaﬁ,ﬂm??fmb (h rnafaste DV FCdh -Io LT (T RefSeq 1D (7I]:
2 DELS I IRE T T E

HEB O (]: v ek

IANFAT7A)L:samplel fasta

_f_r EE_ 5 THEEAR E 7. BB accessionE 2N *Eﬂﬁé%ﬂigﬁmw}_ﬂ}f@“ o518
“f Ei%?ﬁ rend{iE | fa IS ) A7 A (ist subl pafEERdmAz BT BEY skadota E=atad.

CC'E_'[J St BBl R FAST AT 777l (7 L5 JTiI#1E74| AGTGACGGTICTT
4T3, 3. tﬂb;t%iﬁ%??*’”b(multl fasta 77Tl thoged fa. VAT 71 )1 list]

[Z7A )] = 17 L PHIOEE | TR oA L EB T HET L 7R ) (2528 H A T74 )L tmpl fasta
1. lel fasta 77 DB E:
"_Mbj - it i -fast afat) >kadota

in_f <- ulti-fastaftzzud 2
out_f <- - e h w5 %aieE | TGACGGT
param <- cli, 4] e L 7 LEEE g S
BpZis =g Fw0—F

library(Biostrings) B 47— LAMET AAR
reads <- readDNAStringSet (in f, format="fasta™) Bin FTIEFE LT 27 - L EFAETAHean T S 1A
out <- subseqireads, param[1], param[2]) ﬂharam'ﬁ'?"ib?ﬁ_ﬂ 5 FLoMEL R DAC Y=Y L T out | ZHE5H
writeXStringset (out, filezout f, format="fasta”, width=80) HoutM BB Fout FTHEELT- 77 1 LB TIRE
e ZZET oee-

44
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BUEE w7 —Jg E%O-F
library (Biostrings)

NN T |~ LSO RS (st modifed 2012/ B
ig .

1. sanmle%_fa_sta?TffJbG) e
R S - ARNT74 )L :samplel.fasta
HESEN 4 i

' AGTGACGGTICTT

reads <- readDNAStringSet (in_f, format="fasta”) HAHT74 )L tmpl.fasta
out <- subseq(reads, param[1], paran[2]) L
writeXStringSet (out, filezout_f, format="fasta”, width=80) skadota
------ cCoFT | 7 oreads TGACGGT
A DHNAStringSet instance of length 1
width =seq names
[1] 12 AGTGACGGTCIT kadota
> out
A DHAStringSet instance of length 1
width =eqg names
[1] T TGACGGET kadota
> param
:Ell]:afai___ subseqfE #IL1EE ARSI, start, end ]
1] 3 ELVOEKTHEILDT
> param[Z2]
[1] S
> subseq(read=s, 3, 9)
A DHAStringSet instance of length 1
width =eqg names
[1] 7T TGACGGT kadota
> |
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N

" Z

B DEREIZDINT

%

E R {:ﬂﬂEﬂlE | — ” = XVector-class {[Ranges} R Documentation
XVector objects
>
> ?subseq Description |
> I The XVector virtual class is a general container for storing an "external vector”. It inherits from the Vector, which has
a very rich interface.
1 The following classes derive directly from the XVector class:
sub=eqg (x4, =start=10)
subseq (x4, =start=-10}
subseq (x4, =start=-20, end=-10)
subseq (x4, starc=10, width=5}
subseqg(x4, end=10, width=5} 3
subseqg (x4, end=10, width=0)
X3[length(x3):1]
X3[length(x3):1, drop=FALSE]
[Package IRanges version 1.12.6 Index] I
-EBE I TEAEZRELEZVIIAR—UMEK
R=UDTDIFIZ, (REDZE)FERAFNEH SN TS
EREABIMOBBDT=07ILZELDOMEHEA T, BN TEHL
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| _ o AROES T | —7 | %Ewﬁm@aﬁl@%

I AHNT7AIL:samplel fasta
> reads >kadota
A DNAStringSet instance of length 1 AGCTT
width =eqg names
[1] 12 AGTGACGGTCTT kadota
> zubseq(reads, =start=3, end=39)
4 DMAStringSet instance of length 1 tH A7 A )L :tmp1 fasta
width =eq names skadota
[1] T TGACGGT kadota TGACGGT
> subs=seq(reads, =start=3, width=19)

A DHNAStringSet instance of length 1

width =eq names
[1] 9 TGACGGICT kadota
» subseq(reads, start=3, width=11)
LITFIicT oS- .Call2 ("solve user SEW", refwidths, start, endg
golving row 1l: 'allow.nonnarrowing' is FALSE and the =so

> subseq({reads, start=3, width=10)
A DNAStringSet instance of length 1
width =eqgq names
[1] 10 TGACGGICTT kadota

> | T-aF7I)ILDOFERBIEFWNOMRLT. RTYTT7YT
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| _ o AROES T | —7 | %Ewﬁm@aﬁl@%

4. hoged.faZ? T‘ﬁﬂ’ﬂ)bf‘#ﬂi.ﬂ:‘.b&wrﬁﬁ% DA 270 Clist subZ.txt) T5 3 HEE:
—————— SIS -
in f1 < 7 ~ Hnulti-fastaf:zsi 27 7 4 )= 18FE
in f2 < ° - HUZ F 27 A4 )®16E
out f <- 7 ” BEHh 77 IEBEEE
”hga”’mif e . ey N S
reads <- rq 5. _ L TSR 1A P
list _ohj <A 27T BEE) SRO) FRN AT g list sub2.txt
>contig 1 = —
aut <- HULI | CGGACAGCTCCTCGGCATCCGGAT contigd| 1[10| fL—=2+I
fDrl:i irl 1 >Contig 2 .
o _ contig?2| 3] 8 -
ES% 2_ GTICTGCCTICAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG | ?iﬁﬁﬁéﬁ
! ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT |
write.X5tri | GTC B TRTE
>contig 3
------ TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
GTATGAGGTCGGGCA
>contig 4 = |
ICGTGCTGATTICCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG .|

H 774 )L . tmp4.fasta

>contig 4

CGTGCTGATT
>contig 2

CTGCCT
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" A
Contents
m RTY /LT
T/T—23rI774IL(1THIR ) Hh oD IFEHm S
s FHRFEBR-TITOAFDOHEE, /\v ot grepEiBA RTHRE
multi-fastaZ 74 JLH 5 D 1F i H
» —EORSUEDLDZHE, AV TAIZEDOGCEERE.
m RT(LEER) MU RV TR —LBEHT
FE BRI EER (YU TILALLE., 32T LR EE)
)—F<vEYY — BUEIL (AT —2DEIF)
FINEENAEAT
s BEFEDOR/\Y—2 M55 M (unbiased DE: O, biased DE: X )
s TCCN\YTr—ZAVWTHRBLEER (BRHY . FRGL)

Jun 6 2013 49



- _ o BEFT | —f% | GCESE (GC contents)

GCEZ=

- BAEE | BRI TILE])
- BAEE | BRI TILE])
- BAEE | [EFRIHCT L TILE])

- BIAEE | [ERRIHCO L TILED | /e

- BIIALEE | [ERRIEC L TILE)
- BIAAEE | [EFRHCT T ILE])

- HIOLEE | IR L DILED | 43
- BIEE | [ERR{FCES) ‘ RPKMIEFR] I:E_ MIEF
RPKME R E e

- AR | [ERRECRS

—EEA
—EEA
—_Eifel A

Anders and HuberDUAHNFER{F Anders 2010) (last modified 2013,/01

0 Sun submitted) (last modified

DEGES/ ThTIEER{FIThT: Kadota 2012) (last mod ified
TrhAALE ER Fl Robinson 2010) (last modified 2013/03 /1

E3d4pl) | DEGES/edoeRIF 3R
fEfadnl)

Bt

£ | Unf.

ES i) 'E'u

B4 | —fi% | GCS & (GC contents)
PICZ T3, multi-fas et 7 7ML E SR AT O T F T EMGCEE (GO contentsJEH AT &5 W A%TL
;;‘CIJLATG} DEMRECELTITOET

Jun 6 2013

BERT | —f _"T’rfff‘“':’“—"@'”fj\ 1. [ OF Sy | —fg | 505 L7 =-;Hé I?e_“r 4 FEITL TS s multi-fas ta 771 L hoged fa)
- BT | —he :E”f:”f:*“':ﬂ‘::@'”fj\._ 2. T o7 )L TR | 7w TH | EAST B n A T80 readsh ol I B et fasta 771 L
) ﬁ?ﬁ - 7oA AE AL, 'rrdescrmtmr‘d l13l13'13;':-"'<‘r’ﬂ‘:W JrﬂCGTG} e | iEﬁ'JEJ r% GCEE T 771ILIZ ﬁﬁaéﬁl’j%%ﬁ Tbi@_
- R 2= 20T 07 (last molily oo ClahGA 2 B D BE [CaT R ACO TR T BL T E o0, BLGCS EF B 1oL
g QCEE (00 compents) (s BT L T B 4 T2 B ONSC & S ohT BOAILE Ay B Lo MBS ((1aC B BEE B § ZHEP0)
- BEER Seguence lozos (Schneider| ToG / ACGTH 00% 1 CG fwidth reads 100 (2R T L2 &L,
. %iﬁ —ﬂ fmu%%g: Eﬁg Local Distr
©BEAT | —aE | L Relative Ad——- —I= | |¢ryar g -1 = = e . '~
LB | NG RNA e | 200 | Tankmic A = [T SR OIS | TR - I rEL e T L PR IR L L ol
' %EE NGg(RNﬂx—squ %ﬂ}% T hnged.felj_%afjbﬂji%%:
. + —_ H H —_————— = " ‘I':) —_————
B | NOSIRNA ooy | T | B n s < 72 BA2IAA TP 07 ( VEEIRL T
- R | NGSRMA-sen) | TOH | B0 1" - 7 E
- BB | NGSRMNA—seq) | TR D Ny )4 — % O— F
library (Biostrings) ﬁaglj &O)GC E-I-%L/T:L\tg
BMF17 7 A I DEEA 1A -
reads <- readDNAStringSet (in f, format="fasta™) Bin fTYEEL - 77 1 MR AiAA

WoE8 (GC content )5TEED 22 &

count <- alphahetFrequency(reads) B, 0,6, T, OB EFEEALIChD LR
GG <~ rowdums (count [,2:37) He, G ERCF STEL 7 061 HE

BCGT <- rowSums (count [,1:4]) Ha, G, G, TDREEESTE L T ACGTI 1630

out <- CGARCGT=100 HEGCE B R 5T E L T out | #8350

B HRAICER T EHTINE

tmp <~ chind (rames (reads), CG, ACGT, width(reads), out) B2 7 (LI A L Ao b ERR 28R L T tnn | ZHE A
colnanes(tmp) <- ci-description”, “GG7, “AOGT7, “Length”, A0 contents” )#ﬁll%rﬁﬁﬁb}zfm%n
write.tahle(tmp, nut _fy sep="¥t", append=F, quote=F, row.nanes=F, col.nanes=T)Htnpd 5 &% out ATEELLET 7 A

el & e
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'_-A_

li

o B2ET | —fi% | GCESE (GO contents)

GC =3 EB rogerss - e N
_ I7UF) BWE(E) BFO) BR(V) ~LI(H)
R R Console || >contig_ 1
) . CGGACAGCTCCTCGGCATCCGGAT
> in f <- "hoge4.fa" ¥ =
> out f <- "hogel.txt" # >cont1g_2
> GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
> 00l RO - ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT |
> library(Biostrings) # GTC 3
> a
> $ AP D EH B >contig 3
> reads <- readDNAStringSet(in f, format="fasta") #| TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
> ) GTATGAGGTCGGGCA
> #GCE B (GC content) STENFCA >contig 4 |
7 count < alphabetfrequency(reads) | CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG .
> CF <- rowSums (count[,2:3]) # . :
» ACGT «<- rowSums (count[,l1:4]) e —
> out <- CG/RACGT*100 163 Bs
. N ~_
> # B HACHEREZENTLE |
* tmp «<- chindnames|(reads), CG, ACGT, width(reads), out) #19 Izl_]hogel.txt = = 521
> colnames (tmp) <- c("description”, "CG", "ACGT", "Length", "3GC_contg —
> write.table (tmp, out T, 2ep=""t", append=F, guote=F, row.names=F, cg A B = D E -
> | 1 description CG ACGT Length %GC_contents E
- ' 2 contig 1 16 24 24 66.67
_ - . R N 3 contig 2 65 103 103 63.11
(RZARTD)VAARXFAFDCGCEERTFEIE. | |4 contig 3 33 65 65 50.77
hvd | VAN = -+ = .
27MIVRAE D ZE R B LTEITLI-ETTY s contig 4 25 49 49 51.02 -
H 4 M| hogel %0 e m | b [1].::

Jun 6 2013

51



" . BiT | 42 | GOAE (GC core)

CA = rogeate- 20 I oot
G E E J7IUF) REKE) BRO) BR(V) ~LI(H) —
i —— >contig 1 .
P T y| CGGACAGCTCCTCGGCATCCGGAT
éﬂt_ fo-" " §l >contig 2
- GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
B EE AL S A7 — % = ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT |
library (Biostrings) Hl GTC "
— >contig_3
f‘é;é';?{_? Iﬂ; iﬁiﬁﬁhﬁe Llin f. fornat="fasta") | TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
-’ B GTATGAGGTCGGGCA
GrE8 (GG content 15 - >contig 4
count <- alphabetFrequencyireads) ﬂ‘CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG L
GG <- rowSums (count [,Z:5]) R ' '
ACGT <- rowSums (count [,1:4]) R Console o[- (]
out <- CGAACGT+100 | "
=
B NRAICHE T T4 . > reads
tip <~ chind{hames ':[;Eﬂdﬁjg '3'3: ﬂDGI: ';'i'dt-rh':reﬂdf L DNLStringSet instance of length 4
colnamesitnp) <- c{"description”™, "CG", "ACGT™, width seq N
ite. =¥, append=F, quod . T
write.table(tme, out_f, sep . . [1] 24 CGGACAGCTCCTCGGCATCCGGAT contig 1
o S [2] 103 GTCTGCCTCAAGCGC. ..CCRGCACACCCTGTC contig 2
== [3] 65 TGTAGGAGRAGGGCG...GTATGAGGTCGGGCA contig 3
[4] 49 CGTGCTGATTCCACA...CTACCTATGAACATG contig 4
alphabetFrequencyBE%8 || - S
Y — = - = -+
Eﬁ%?é&iﬁ%;t@ [1,] 4 9 7 40 000000000000
e 4B~ [2,] 20 334 31 18/0 0 0 0 0 0 000000 O
tﬂf,ﬁ*ﬁﬁf;h‘ﬁbhiT 3,] 16 13 20 16(0 0 0 0 0 0O 0D 00 O O O O
T I [4,] 14 15 10 100 0 0 0 0 0 0 0 0 0 0 0 © il
75 M’ R’ W’ J‘j: i > PalphabetFregquency |E|
> | S
' 1 [ »
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" L 071 48 ccaE (oo B
A
GCEE

letterFrequency {Biostrings} R Documentation A

|II.IJ‘|]]

Calculate the frequency of letters in a biclogical

R R Console |- ] sequence, or the consensus matrix of a set of sequences
~

> PalphabetFregquency

starting httpd help server ... done |

>

Description

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

-

Usage

alphabetFreguency (X, as.prob=FALSE, ...}
hazCnlyBaseletters (x)

I‘Arguments

alphabetFrequencyB MY
ESLSHNHERZERTD
MEFfZEY =L E (X
Value| D & AZERT EKLY

® An XString, X5StringSet, X5tringViews or MaskedX String object for

Details

alphabetFrequency. letterFreguency. and letterFrequencyInSlidingView are generic

finctinne dafinad 1o the Binctringe nacrl-ags

Value

alphabetFrequency returns an integer vector when x 1s an XString or MaskedX5tring object.
When = 13 an X5StringSet or XStringViews object, then it returns an integer matrix with length
ix) rows where the i-th row contains the frequencies for x[[1]]. If = 15 a DNA or RNA nput,
then the returned vector 1s named with the letters in the alphabet. If the ras=0n1vy argument 1s
TRUE, then the returned vector has only 5 elements: 4 elements corresponding to the 4 nucleotides
+ the 'other’ element.
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" . BRI | —42 | GOAE (GC core)

GCE= R R consore Sloles
— > alphabetFrequency (reads) i
Value 2 C G THEWSYEVHDEHN - +
1,1 4 & 7 4|00 000 O0CO0QCO0OCOCOCO0OOOQ
) . o [2,] 20 34 31 180 0 0O D 0 0O D 0 OO O O O
alphabetFreqguency feturns an integer vector when x 1s an XString or 13,1 16 13 20 16|0 0 0 00 0000 Q0 QO
MaskedXString object. When x 15 an XStringSet or X5tringViews object, [4,] 14 15 10 10/0 0D 0 0 D 0 0 0 0 0 0 0 0
then 1t returns an integer matrix with length (x) rows where the i-th row % alphabetFrequency (reads, baselnly = TRUE)
contains the frequencies for x[[i]]. If x 15 a DNA or RNA input, then the L C G T other
returned vector 1s named with the letters in the alphabet. If the nas=0oniy (1,1 ¢ 35 7 4 o
aroument 15 TRUE, then the returned vector has only 5 elements: 4 elements [2,] 20 34 31 18 9
corresponding to the 4 nucleotides — the 'other’ element. (3,1 16 13 20 16 0
= (4,] 14 15 10 10 0 |E|
> | =
M(A/C), R(A/G), W(A/T), : '

S(C/G), -+, N(A/C/G/T) /
ELVOFEEIER?ZD
'C“%%%*L%CL‘TJ?‘"?; argument (JRIL ZE# or 5IE) &I,
tHjJ‘f‘*%O)ﬂ/TEc‘:’é? EI D

AT ar, BB EICRLGS
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"

G

CH

. BRI | —82 | GOSE (G0 cotb )

IR R Console E=RECR
Usage
> alphabetFrequency (reads, baselnly = TRUE)
alphabetFrequency (X, as.prob=FALSE, ...) A C G T other
hazCnlvyBazeletters (x] (1] e 8 7 4| o
unigqueletters (x) [2,] 20 34 31 18 0
[3,] 16 13 20 16 0
[4,] 14 15 10 10 0
ﬂrgments > alphabetFrequency(reads, as.prob = TRUE)
o C/ = TMEWSYHEVHDEHN - +
X An:g{strmg: X_StrmgseL XSII’].IIEEHER [1,] |0.1866667 I:I.S'?E-Q,m 0.2916667 O0.1666667|0 0 O 0O 0O 0O OO0 O 00 OO
- . _ . [2,] 0.1941748 O 00971 0.3009709 0,1747573 000 0O 0O 0O QOO QOO OO
Db_]ect for alphabetFreguency, lett - B - -
_ _ [3,] 0.24815 0.2000000 0.30765923 0.2481532 0 0O O O O OO O Q0O OO0OO
unigueletters. [4,] O. 7143 0.3061224 0.2040816 0.2040816 0 0 0 0 0 0 0O 0O 0O O O O O
) > alpkbetFrequency (reads, as.probk = TRUE, baselnly = TRUE)
DNA or ENA mput for hasonlyBase a o e T other
[1,] O0.l1leee667 0.3750000 0.291le66e7 O0.leace6e7 a
An X5tring object for 1ettex [2,] 0.1941748 0.3300971 0.3009709 0.1747573 0
[3,] 0.2461538 0.2000000 0.3076923 0.2461538 0
A character vector, oran XStringSetq [4,] 0.2857143 0.3061224 0.2040816 0.2040816 0
for consensu trix = —
) hoged.fa - XEH&
_ S7OUF) WEE) BRO) BR(V) ~LI(H)
A Sensus matrix (as returned by consensusMatrix), or an scontig 1 5
stringSet or XStringViews object for conzensussString. [CGGACAGCTCCTCGGCATCCGGAT]
&83.pTob If TRUE then probabulities are reported, otherwise counts (the || >contig 2
default ). GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT i
GTC
8t HH IS8 E (probability) | | >contig 3
— —_ L - TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
'“_d—é — t:E) E-I- HETT o GTATGAGGTCGGGCA
>contig 4
CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG .
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" . BRI | —42 | GOAE (GC core)

—— b . %
irl_f {_ ”” ~ . 2 o S T T T I ol e ol o S 0, 1l e ey o L1 —4od
out _f <- [ R Console = Bl =
PR 7 — U O > count 3
| ihrary(Biostrings) N ) _
A2lc El TMHMEWSYEVHDEN - +
#Aé‘j?r«-ﬂlﬁﬁfﬂ{mﬂsw ¢ format="fasta”) [1,] 4|92 7| 4 000000000O0O0CO0OQ
reads <- rea ringdet (in_f, format="fasta (2,1 20/34 31|12 0 0 0 00000000 O @
&8 (G0 cnntent)%‘fﬁ@&{i% ]| [3,] 16|13 20|1e OO OO ODO0OO0OODO0OOODCO0OO
count <- alphabetFrequency(reads
(GG <- rowSums (count [L2:37)] H"J ;& 1> 10jlo0oo0oo0co0o000O0O0O0ODODOQO
ACGT <- rowSums (count [L1:4]) > dim{count)
out <- CG/AGGT*100 [1] 4 17
HBEHBEICREEZ L HTE > count[,2:3]
tmp <- chind(names (reads), CG, &0GT, width(reads), out) c G
colnamesitnp) <- c{"description™, "CG", "ACGT™, “Length (1,19 7
write.tablel(tmp, out_f, sep="¥t", append=F, guote=zF, ro g
2,1 |32 31
o S CET - [3,] 13 20
— (4,1 |15 10
F:‘/T,fO:&G)CtGG)HjIE > rowdums (count[,2:3])
4= = 1] 1a &5 33 25 =
SEDH L. TITOFIZEET . : 3
- 4B - N > -
ﬁ—d—é;&f'fﬁcéutb\f%é
4 F
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. BRI | —82 | GOSE (G0 cotb )

" A
A =
GCE =
= Cohn -
inf <~ ”
out f <=7

BBy —uim Od—
lihrary (Biostrings)

BANZT 7 I DEEA AR . .
reads <- readDMAStringSet (in f, format="fasta™)

s (G0 content JETED & 2 &
count <- alphahetFrequency(reads)
GG <- rowSums (count [,2:3]7)

ACGT <- rowSums (count [.1:4])

out <- CE/RCGET+100

B hARICEREZ L hT g
tmp <- chind(names (reads), G, &0GT, width(reads), out)

colnamesitmp) <- c{"description™, "GGY, "RCGTY, "Length™, "%&GC_contents™)HAEFEF5 T4
write.table(tmp, out f, sep="¥t", append=F, gquotezF, row.names=F, col.names=T it np P HFout FTIEE L7 7 I E THFRT-

CCET

[ R Console o[- ||
i

> CG

1] 16 &5 33 25

> ACGET

(1] 24 103 &5 49

g F o w

> T .rLl\_-S-r

[1] O.6666667 0.6310680 0.5076923 0.5102041

> CG/RACGT*100
[1] [66.66667 63.10680 50.76923 51.02041
> BTGC
ﬁﬁ_= FILIOR raTect AibNEHA m
. i

1

i | L} F

HAT7AILDRHONYE —1T —
[FEDESIZLTROTNSEDH ?

Jun 6 2013

(EH] hogel.txt = B 2=
A B C D E E
W e>ldescription CG ACGT Length %GC_contents |=
2 contig_1 16 24 24 66.67 |
3 contig_2 65 103 103 63.11
4 contig_3 33 65 65 50.77
5 contig_4 25 49 49 51.02 |+
M4+ M| hogel %1 4 m | A0EE
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. BRI | —82 | GOSE (G0 cotb )

" A
oy — 1
GCE =
—— _Citn
in_f <- -
out f <=7 "

BBy —uim Od—
lihrary (Biostrings)

BANZT 7 I DEEA AR . .
reads <- readDMAStringSet (in f, format="fasta™)

s (G0 content JETED & 2 &
count <- alphahetFrequency(reads)
GG <- rowSums (count [,2:3]7)

ACGT <- rowSums (count [.1:4])

out <- CE/RCGET+100

BEHRICiEREF LSBT

tmp <- chind(names (reads), CG, ACGT, width(reads), out)
colnames(tnp) <- c{"description™, "CG", "ACGT™, “Length™
write.table(tmp, out_f, sep="¥t", append=F, quotezF, row
CCET

R R Consale o s
> reads

L DNAStringSet instance of length 4

width =eq names

[1] 24 CGGACAGCT...ATCCGGAT contig 1
[2] 103 GTCTGCCTC. . .ACCCTGTC contig 2
[3] 65 TGTAGGAGA...GTCGGGCA contig 3
[4] 45 CGTGCTGAT...TGRAACATG contig 4

> names (reads)
[1]
> LG
[1] 1& &5 33 25

» chind(names (reads),

"contig 1" "contig 2" "contig 3" "contig 4"

Pl el
L =

RILERMNOLEAHAINTNILE L%
51| (column) /5 [A] Ta & (bind)

Jun 6 2013

Ci=z
[1,] ["contig 1™ "1é&"
[2,] |"contig 2" "&5"
[3,] ["contig 3" "33"
[4,] |"contig 4™ "25" -
> | E
‘L @) hogel.txt = = =
A B C D E E

1 description CG ACGT Length %GC contents |=

2 |contig_1 16 24 24 66.67

3 |contig_2 65 103 103 63.11

4 |contig_3 33 65 65 50.77

5 |contig_4 25 49 49 51.02

M4 M| hogel ¥ NERIT b [1.:
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" o BB | —2 | QOB (GO ot
pay—1
GC = =
I [ l_.t'-"‘l:' T
inf <~ Mo AiiA FoLFASTA R 7 7 4 LB EIFEL Tin_fI-HEHH
out f <-° Bt HT7 7 TIEEEE

B Eia i T — 2 O— F

lihrary (Biostrings)

BAN T 7 o DERA 1A

reads <- readDMAStringSet (in f, format="fasta™)

B8 (G0 content )5HED & 2 3

count <- alphahetFrequency(reads)
GG <- rowSums (count [,2:3]7)
ACGT <- rowSums (count [.1:4])

out <- CG/RCGET100
fEHRICER=Z L HTINE

tmp <- chindinames (reads), CG, ADGT, width(reads), out)

B3 7 — ANER A

Hin fTIREL 77 IDER

ﬂﬁﬁe

B2 7 (L 1CB A L Ao B3R ERE L T e | 2353

WEFACHIZEICH T L b L TCHER Foount 2GR

cbindBE&E ARFIZ, HALT=LY
IEFIZARTNBEEITTY

Y oul

colnames(tmp) <= ci\description”™, "CGT, TACGT ] Length™, "HGC_contents™)HAIEFHRETS AT 5
write.table(tnp, oub\ f, sep="¥t", append=F, qugte=F, row.names=F, col.names=TMitmp P EFout fTIEE L7 7 4B TFET.
—————= CCET ————==
\
(E] hoge\.txt = B R !
VA B C \D E ;

1 description CG ACGT Length %GC contents |=

2 contig_1 16 24 24 66.67

3 contig_2 65 103 103 63.11

4 contig_3 33 65 65 50.77

5 contig_4 25 49 49 51.02

M 4 » M| hogel % M4 m 0B

Jun 6 2013
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" B i | —f8 | o2 (G0 B )
=
GCE=

fEHRICERE LT OTLD
tmp <- chind(names(reads), CG, ACGT, widthireads), out) = B2 7 1o g oh L 7ol IR 2 RS L T nn | CHE#
colhames(imp) <- c("description™, "CGY, "ACGT™, “Length™, "¥GC_contents PR EHRE=S5 2T 5
write.tahTeltmp, out_f, sep="¥t", append=F, quote=F, row.names=F, col.names=T)H#tnpDH FFout f TIEE L 727 7 LB TRT.
-- DLET -

R R Console | = e |

| (EH] hogel.txt = B 2=
> =
> #5008 (60 content) ETENECA A B c D E -
> count <- alphabetFrequency (reads) 1 description CG ACGT Length %GC_contents E
> CGF <— rowSums (count[,2:3]) .

> BACGET <— rowSums (count[,1l:4]) 2 Eﬂntlg_l 16 24 24 666?

C ouE T celReeTrIen 3 contig 2 65 103 103 63.11

> $BNRICHEREZEOTLS 4 contig_3 33 65 65 50.77

> tmp <- chindi{names(reads), CG, LCGT, widthi{reads), out) .

> tmp 5 contig_4 25 49 49 51.02 +

CG  BACGT out M4+ | hogel 72 a4 m ] a0

[1,] “c::nntig_l" "le™ "z4m™  "24" "gpo.bbbbbbbbEboeT"

[Z,] “c::nntig_.?" "ES"™ "103"™ "103"™ "g3.1067%6lleS5045"

[3,] "cantig_B" m3IIT "esS"™ "eI"™  "S50.7e52307652308"

[4,] “c::nntig_*l" magm omagnm  ow4qgn w51 _0204081e32653"

> colnames (tmp) <- o ("descripticon", "CG", "ACGT", "Length", "%GC contents") | |

> tmp

description CG ACGT Length %GC contents 1

[1,] "CDntig_l" "lg™ "zZ4m "24nm "EE.GLGEEEEEEEEET ﬁlj (GOIumn) 0)% ﬁ” (names) %

[Z2,] "CDntig_E" g3 "103"™ "103" "e3.10679611eS045" 3 Al 4 _a']:

[3’] "Cﬂﬂtig_,?)" ||33|| ||65|| ||65I| I|5D-76923D76923DEI| ﬁé ‘hﬂﬁbfm ﬁ LTL\$¢

[4|,] "contig 4" "235" "45" "4g9" "51.0204081632653" | |

=

-

1| 1] F
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"
I\ r—< (package) > T ?

Jun 6 2013

N

[ R Console

E wersion 2.15.2 (2012-10-26) ——- "Trick or Treat"”
Copyright (C) 2012 The R Foundation for Statistical Comp$

ISEN 3-%00051-07-0

Platform: xB& 64-wé4-mingw32/x64 (64-bit)

RiF. BEEYINIIFPTHD. [R2(CEFRIEITTY.

—FNEFIERE BRICNFHEEFI YA TEEYS
ALt OsFICRALTE. "1license () "HA(NE ' licence () ' $

RFEOEMECLSEETOVIONTY,
s 4id "contributors () "FADLTUEEL,

iz, RPRO, o =V HIRETs (AT SRROERICO0TS

"citation () "k ANLTUZEL
"demo () "EARNTNETEEHGIEATESF T,
"help () "FFNEF I ATHRET,
"help.start () "THTMLISOW (LS LT
T () TEANTNERERET LET.,

LIS —Ene D -0 FEIRLET ]

> Z7alphabetFrequency

No documentation for ‘alphabetFrequency’ 1in specified §
you could try *7?%7alphakbetFrequency’

>

Fl 1

|- E ]

ReEREEIL-IRRE T, 178854 1 &4T
HIAATUEREFSELI-VI IR—D
NEINTIZZS—IHBIELHYET
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R
I\ r—=< (package) > Tqa] ?

N

e

inf <-"h
out _f <-

BBy —uim Od—
lihrary (Biostrings)

BANT 7 A4 DEEa AR
reads <- readDNAStringSet (in_f, forma

s (G0 content JETED & 2 &
count <- alphahetFrequency(reads)
GG <- rowSums (count [,2:3]7)

ACGT <- rowSums (count [.1:4])

out <- CE/RCGET+100

B hAICERE =T E5hThE

tip < chind(names(reads), CG, AOGT,
colnamesi(tmp) <- c{"descript ion™, "0
write.tableltmp, out_f, sep="¥t", app

CCET

bt LS

rr

Jun 6 2013

R R Console

> ZalphabetFrequency
No documentation for ‘alphabetFrequency’ in specified 5

[Biostrings | ELND/ Ny r—T Zlibrary B #%
B TEMAAL Z&ITEKD T, Biostrings/ \vw
=D RIETHSEBBEOFRD—DOTHS
alphabetFrequencyB#Z | TCE=HATY,

you could try ‘??alphabetFrequency’
> library(Bicstrings)

ERENE ST = BioceGenerics FO-MOTY

SRS —ETNRE Y : ' ‘BiocGenerics’ '

The following object(s) are masked from ‘package:statss

The

xtahs

following object(=z) are masked from ‘package:ba=e’:

anyDuplicated, cbind, colnames, duplicated,
eval, Filter, Find, get, intersect, lapply,
Map, mapply, mget, order, paste, pmax,
pmax.int, pmin, pmin.int, Position, rbind,
Eeduce, rep.int, rownames, =zapply, s=setdiff,
table, tapply, union, unigue

ERENL 9T = IRanges EO-PPTT

> Z7alphabetFrequency

starting httpd help server ...

> |

4

done

I

m

T-555R Foount | C#EEM

& A
-2 7 - ILE TR
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BERT | —i% | GC=2 = (GG contents)

ZC Tl multi~fasteFN 7 7ML E SRS AA T T4 EMGCER (GO contents)ﬁ:ﬁjj@—é’iﬂ‘)?‘iij'big

c_(__C[;L_i—FCD ji'ﬁ] Etbfﬁhi_g"
1 kO as | —he | S ELr tﬁﬁé 5
o [FrA)MEidnid | v 7HI A AL TI20 readsb‘brd%)t
description) [C,GOEEL TACG TOEEH A ia;'JEJr%GC B % 771 L]
o T IHAC B B DR B [T A ACC TR Ta BL T E 90T,
EJ’E”\ILL/T_L BLI(IGCEER B+ T 2T i [CG/ACGT+100 F O

(774 = TF 4L AR EZE | TR 77 LA T HET L 7RIS
1. hoged.fa? w1 JLOBE:

DaFEEHFLTHONIE

______ et R
in_f <= " - Hem A AR Fo L FASTA
out _f <- 7 - i) Bl | P
BoEr o —uEO— .
l'ibrary (Biostrings) 5 A — HDET A
BAN 2 7 A I DEEA LA

reads <- readDNAStringSet (in_f, format="fasta™) fin fTEEL -7
HeCEE (GC content JSTED A2 3 N
count <- alphabetFrequency(reads) #4.0,0G,T, .. (B F
CG <- rowSums (eount [,2:3]) HOL, GO E ST E L
AOGT <- rowSums (count [,1:4]) B, 0,5, ThEEEF T
out <= CGACGT=100 WEEEEF5TEL T
BEHRICREZEEHTS

tmp <~ chind(names(reads), GG, ACGT, width(reads), out) B7 7 1oL
colnames(tme) <- c("description™, "0G™, "ACGT™, “Length™, "%5C_contents™ ) #F5E FERA
write.table(tmp, out_f, sep="¥t", append=F, quute F. row.names=F, col.names=T it npd]

—————— SoET

2. testl.fasta’ 7 M NDEBS

—————— T .

in_f <= " u e A Fo | FASTA
out _f <- 7 - iy Bl P
BoE A —EO—

library (Biostrings) fa5 - A — HDET A
BA N2 7 AN DERRA . .

reads <- readDN.'J.StrmgSet(in_f, format="fasta™) fin fTEEL -7

g8 (G content JE1ED X 2 2

count <- alphabetFrequency(reads) #,0,6,T, . MHET T
0G <- rowSumsfcount [L2:3]) o, G R E STELL
AOGT <- rowSums (count [,1:4]) B, 0,5, ThEEEF T
out <~ CGAGGT=100 WEEEEF5TELT

BEHRICREFEESHTNS

tnp < chind(ranes(reads), GG, AGGT, width{reads], out) il | Pl
colnanes(tmp) <- o description”, "CG", "ACGT", “Length”, "HGC_cont ent 57 4]
write.tableltmp, out_f, sep="¥t", append=F, guote=F, row.names=F, col.names=T|

—————— JIET -

EBioconducto ) BiostringsDweb™ —2/

Jun 6 2013

Bloconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Bioconductor 2 12 » Software Packages » Biostrings

’ Biostrings

String objects representing biclogical sequences, and matching algorithms

Bioconductor version: Release (2.12)

Memory efficient string containers, string matching algorithms, and other utilities, for fast manipulation of

large biological sequences or sets of sequences.
Autheor: H. Pages, P. Aboyoun, R. Gentleman, and 5. DebRoy
Maintainer: H. Pages <hpages at fhcrc.org>

To install this package, start R and enter:

Workflo

Comman
include:

Cligonu
High-th
Annotat

ariants
Flow Cy
Finding

source("http: //bioconductor.org/biocLite.R") / \o‘yb-_:)€1ﬁ %IJ ‘:
AVAN—ILT BI5E

biocLite("Biostrings")

SR

Tn cite this package in a publication, start R and enter:

citation("Biostrings")

Documentation

= bioc-dey

hel
]
T

h=l
ll
n

Bz -

F Script A short presentation of the basic classes defined in Biog 1§ L \ ﬁ @ﬁ =ML =E$ [i
R Script  Biostnings Quick Overview tF

PDF R Script  Handling probe sequence information PDFO) ! — 5€7| o 7
EDF B Script  Multiple Alignments — ) J (o]
PDF R Script  Pairwise Sequence Alignments
PDF Reference Manual
Text NEWS
Details
vatalmp ta res on, G ics, I ructure, SequenceMatchine
hiocVisws Datalmport, DataRepresentation, Genetics, Infrastructure quenceMatching

Seguencing, Software
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Biostrings Quick Overview Sz

©

Hervé Pages N ] _ _ _
Fred Hutchinson Cancer Research Center [able 2: Basic transformations of sequences.

Seattle, WA

Aprl 3, 2013 Function Dieseription
|alphabetFrequency | Tabulate the letters (all the letters in the alphabet for alphabet-
letterFraquancy Frequency, only the specified letters for letterFregquency) of a
Please note that most but not all the functionalitics provided by the Biostrings package are listed in sequence or set of sequences.
document . letterFrequencyInSlidingView | Specialized version of letterFrequency that tallies the requested
letter frequencies for a fixed-width view that is conceptually slid
Function Description along the input sequence.
lempgth Return the number of sequences in an object. consensusMatrix Computes the consensus matnx of a set of sequences.
names Return the names of the sequences in an object. dinucleotideFrequency Fast 2-mer, 3mer, and k-mer counting for DNA or RNAL
L Extract sequences from an ohject. trinuclectideFrequency
head, tail Extract the first or last sequences from an object. oligonucleotideFrequency
rav Reverse the order of the sequences in an object. muclectideFrequencyit Tallies the short sequences formed by extracting the nucleotides
c Put in a single ohject the sequences from 2 or more objects. found at s set of fixed positions from each sequence of a set of
width, nchar Return the sizes (1.e. number of letters) of all the sequences in + DNA or RNA sequences.
object.
== 1= Element-wize comparizon of the sequences in 2 objects.
match, fin¥ Analog to match and ¥in}, on character vectors. Table 3: Counting [ tabulating.
duplicated, unique Analog to duplicated and unique on character vectors.
sort, order Analog to sort and order on character vectors, except that tl
ordering of DINA or Amino Acid sequences doesn't depend on ¢ _ o
loeale, Function ].‘Jt\z—:t'r_tptmn
split, relist Analog to split and relist on character vectors, cxcept that gmatchFattern ;|.':i[ll:]._-|:-|:.:|1]1lt all the occurrences of a g'u'lt'n Imttcxr:n [t_\.-pi{-all}' short)
result is & DNAStringSetList or AAStringSetList object. countPattern in a reference sequence (typically long). Support mismatches and
indels.
|matchPattarn | Find/count all the cocurrences of a given pattern (tvpically short)
Table 1: Low-level manipulation of ONAStringSet or A AStringSet objects. voountPattern in & set of reference sequences. Support mismatches and indels.
matchFDict Find/count all the occurrences of a set of patterns in a reference
countPDict sequence.  (whichPDict only identifies which patterns in the set
Function Description whichPDict have at least one match. ) Support a small number of mismatches.
|zubseq] subseq<- Extract or replace subsequences in & set of sequences. vmatchPDict |Mote: vmatchPFDict not implemented yet.| Find/count all the
reverse Compute the reverse, complement, or reverse-complement, of a sycountPDict oceurrences of a set of patterns in a set of reference sequences.
complemant of DNA sequences. vwhichPDict {(whichPDict only identifies for each reference sequence which pat-
reverseConplement terns in the set have at least one mateh. ) Support a small number
translate Translate a set of DNA sequences into a set of Amino Acid = of mizmatches.
QUENCES, nairwizadldienmeant Snlve [Mesdleman-Wonsrh) global alignment, [(Smith-Waterman)
chartr 1 |— . . °.\ PN g —_— f‘ =-free) overlap alignment problems.
replacelettarht I BIOStrlngSJ / \‘Jb-_y EP 0) Fﬁ R&%{ﬁ L \ - &-u-é t . 1‘& rences of a Position Weight Matrix in a

0) g %EEEMEE%?O D 7\‘55‘\/ \\EEE (perl‘bruby) é nking patterns from sequences.

i & reference sequence Le. matches spect-

B TR LA T BRI DK ED S AEIRE T [ e mmn i

matchProbePair Find all the ampheons that mateh a pair of probes in a reference

Jun 6 2013 S UENOE,




" A
Contents
m RTY /LT
T/T—23rI774IL(1THIR ) Hh oD IFEHm S
s FHRFEBR-TITOAFDOHEE, /\v ot grepEiBA RTHRE
multi-fastaZ 74 JLH 5 D 1F i H
s —EDRSULEDEDEHME, VT4V CEDGCEEETE,
m RT(LE) SV ROUT b — LB
FE BRI EER (YU TILALLE., 32T LR EE)
)—F<vEYY — BUEIL (AT —2DEIF)
FINEENAEAT
s BEFEDOR/\Y—2 M55 M (unbiased DE: O, biased DE: X )
s TCCN\YTr—ZAVWTHRBLEER (BRHY . FRGL)
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" S
NSRRI Th—LLIE

m HAIREOHLHTIL W B)DHBYT / LOGEE
[ EEFL ) BET3  EET4 } '
BInFER T /L)

EDRBIKEDE DEEIZE DBEEFA
HEMTARDEE B ER) ARCEDS TR
£ (BEASMNDEESSAS...)
@
/ : : : :m AAAAAAA... AAAAAAA. .. CJAAAAAAA. .. \
o == /
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BREMER (SR Th—L)

BIEFLIRILEEIN TS (RELTLNS)
BIEFAE SO T IILNEESN THLY
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=" JE
fSURD) T h—LEITE
m HAREOHHAHTILW:-B)DHBDY5 /LODGE
[ EETFL BEF2 BET3 EETA } '

B FER(T /L)

EDFRBRLDEDEEICEDELEFH
HDOMFERN DB (Bl ER) BEICGESF
Z(BEZA2DNDEZA55Y...)

-~

\o

/ [ LT——JAAAAAAA... AAAAAAA... AAAAAAA. .. AAAAAAA. .. CCTIAAAAAAA. . \
JAAAAAAA. .. AAAAAAA... AAAAAAA... AAAAAAA... CCTIAAAAAAA. ..
JAAAAAAA... AAAAAAA. .. AAAAAAA... AAAAAAA... CIAAAAAAA. ..
JAAAAAAA... AAAAAAA. .. AAAAAAA... AAAAAAA... CIAAAAAAA. ..
JAAAAAAA... AAAAAAA. .. AAAAAAA... AAAAAAA... CIAAAAAAA. ..
[ 1 JAAAAAAA... AAAAAAA... AAAAAAA... CJAAAAAAA...
( —1 JAAAAAAA... AAAAAAA... AAAAAAA... CIAAAAAAA...
K AAAAAAA /

EEMER(FSU R D) Th—L)

B F2AERREBI S EL TR ITE
BIEFALAERBICISE L TRFETTE
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FNSURD)Th—LIEREFHIFE

n ERIHEN(TLDOE DRI T—L ALK S
WEFL BEF2 O BEFS BET4 NEfRFRRTI
T1 | T2
EIEF1| 8
s]s N-T B — y E1RF2
n ERIEHER (T2 OEDONS VAT T —L Egig :
BEF1  &EF2  EGTS AR B 1

\

-IA4oa7LA
-EBERKEIZEDCHE
-FRFREIZEDICHE
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00
JZ|3$$E NS RV T h— Aﬁ#*ﬁd)uw

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

BYOFASTQI7A)L | 7HIT1T=27 H

nnnnnnnn

s ____________________________ > 7’&‘/7)[/%1% (multi-fasta) Tﬁtrjl !:rnftii?zi)gs %
i I) 77 l/-/xﬁaglj 0)1lEJ-"jZ | 774}b75\15nq1ilﬂ§b|‘_9)b0) :I\venge I:ngth 748;
--------------------------------------- - Median length 784
I ESGEOERNGFHREZHE Max |engthgt 888
Min length 537
N50 886
* GC content 0.524
< t"s 7“ IvEV TR (BEDER) 77MILEAAELT,
~ EEWMC LD YT SN —REERY UL
= SSS BET1 | 40
== == BiEF2 | 6
== == :%fn%& 20
4 = EEr1 o ot fore L1
F—AER RREMBETFOURNT VT O, REE

AT
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= . B | 38~ LOERIEIEDLT
n —OICrSU RV T —LEREWLN-S>THE MO FERIT S,
NS AT T h—LER SIS

s 7/ LESIBRHDIGEE . CufflinksZEZXAVWTCEGRTFREHE (7/T—3aY)
s 7/ LEFIERMDIGZE . TrinityGEDSURI)Th—LEBAT7 LTS5 ET
BT (orisoform) CEDHRIBEHT

s RSEMGEZFALTHRE=RBHTES

s HABFEDHUTIILATOEGFHEORIREDK/NMEREEHYT-LY

s Length biast™®°GC& EbiastE DB FBIHENRA b

s EEFLRNILORKEE © isoformLRNIILDFHIFE D EELHT
LEES 9 B2 5 JILEITHRIRZEFH L TLV\SE{EF (or isoform) D [ETE

s TCC\Y—U (RE)EFIRALTHBELEHERR T (DEG) EHES

s Sequence depth®H > 7 )LEITHRITL TLVSE{EF 0D composition bias D #

EEMRAb
s (GOfEMT4E ) DEGHERZAWSZLD T RBMERICEEERIZT
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Tﬁ;h, HEYRlEE =

n HOBEDNDTUTILNTOEBREFREDFEFEDK/NEZRZEA

U=\ 5E&

(B2 51| & | Ebias: K ULMEE R IUsequenced b

[GCE=1H¥bias: AV MDD HMNGCCEERFHNTHD

n YT ILREILLE: (sample A vs. BiE) T, RIREEFEILF(

DEG)Zfi~R -G &

[sequence depthMIELN ] #8) —FAXEESD EE RIS EE). ..

AR DEL S TSRS R EE T OBE CLE
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n T Garber et al., Nat. Methods, 8: 469-477, 2011 |0)Fig. 3a

5 EEEELI-RREHT DA A~

genel: 3 exons (middle length), 14 reads mapped (low coverage)

gene2: 3 exons (middle length), 56 reads mapped (high coverage)
gene3: 2 exons (short length), 12 reads mapped (middle coverage)
gened4: 2 exons (long length), 31 reads mapped (middle coverage)

yTEnt)—r5%Hh H)—FADUNER HIEEDHES

REVRELGL)—FHDEZWNALNFERESL (gene 1 vs. 2)
TRWMMFIETYTEND BN LM REMIET SLEMNH S (gene 3 vs. 4)

—DDYUTIILVATEEY GEIEF)EDRBELNILOKNELERLE-WMEEZ1E
RIREZRET NETHD
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u _FRisso et al., BMC Bioinformatics, 12: 480, 2011 JDFig.1

GC bias®ZEH

- W Y1
m Y2
m Y4 —
:) = | Y7 "--:-.;-;‘:H__H EH___%R
M . —
T "{,-""“I
<+ /
® _
L
NE o
D = 1,
R € :
| GCEEMNZIVEBEFOLEIEEF LIS
5 TyTENFY—RAY UL, GCEEA
it hiIEEDBIEFICHRTOHEMERIZH S
2 .
4
17
| | I ] |
0.2 0.3 0.4 0.5 0.6
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= A « BILIE | ERUECY L TILPY) | GC biastBIE | full quantie (FOIE£B{k(Risso 2011)

GC biasf#iIE (EDASeq/\ws—)

gene counts

= = | B ‘1

mo
- Quantile 7

EFIE
GC biashMEFISh TSI EAHMS...

" v [ [ [ [ |

0.2 0.3 0.4 0.5 06

GC GC
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BYOFASTQI7A)L | 7HIT1T=27 H

nnnnnnnn

s ____________________________ > 7’&‘/7)[/%1% (multi-fasta) Tﬁtrjl !:rnftii?zi)gs %
i I) 77 l/-/xﬁaglj 0)1lEJ-"jZ | 774}b75\15nq1ilﬂ§b|‘_9)b0) :I\venge I:ngth 748;
--------------------------------------- - Median length 784
I ESGEOERNGFHREZHE Max |engthgt 888
Min length 537
N50 886
* GC content 0.524
< t"s 7“ IvEV TR (BEDER) 77MILEAAELT,
~ EEWMC LD YT SN —REERY UL
= SSS BET1 | 40
== == BiEF2 | 6
== == :%fn%& 20
4 = EEr1 o ot fore L1
F—AER RREMBETFOURNT VT O, REE

AT
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" A
Contents
m RTY /LT
T/T—23rI774IL(1THIR ) Hh oD IFEHm S
s FHEHETTOADOME, /vy abhgrepELI AR TH EE
multi-fastaZ 74 JLH 5 D 1F i H
s —EDRSULEDEDEHME, VT4V CEDGCEEETE,
m RT(LEER) MU RV TR —LBEHT
FE BRI EER (YU TILALLE., 32T LR EE)
)—k=<vE YT — BEE (DO MFT—2DOME)
FINEENAEAT
s BEFEDOR/\Y—2 M55 M (unbiased DE: O, biased DE: X )
s TCCN\YTr—ZAVWTHRBLEER (BRHY . FRGL)
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m VYT SNAAIDES

(REER) XFIRZR

m VI T HEIDONGS

RIEEESIT

— 3 "AGG”

T noges fa - xThe ﬁ w=h| )

I7ILF) #|EE) SR(0) |R(NV) ~ILT(H

>contig 1

s

42T 4% (or 45&81EF or 4B 1K)

A7 74 )L :hoge2.txt

start end

31
17

A
10
56

33
79

6
12
28

CGGACAGCTCCTCGGCATCCGGAT
>contig 2
GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG _
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT | | contig 2
GTC o : contig 2
>contig 3 conygj
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT contig 3
GTATGAGGTCGGGCA contig 3
>contig 4

iCGTGCTGATTCCACACAGCAGTAJ&ACGCGGACCTCTACCTATGAACATG i

————— _—

RTOSTHLED
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INZ—2yFY

o BIILEE | 75 percentilelE 501 FiEma [0 A F e il A=) (last modified 2011,/08/09)
o BILER | GAMIEER{F(Z heng 20110 (last modified 2011 /07 /25)

o FREA | —f% | 7oA A (T DA T EAFRD (ast modified 2010/6,/8)

o FREA | —f% | 7o A (T D 2 EAFR) (last modified 2010/6,/8)

o BBET | —0% | 7oA AU (T
o BRHT | —RE | ‘T.jﬁ"—lf?‘lf:flf’j
o BEHT | —f% | GCEE (GC conten
o FREE LB oo

LG FER) (ast modified 2010/6/8)

modified 2012/04/13) MNEW

(last modified 2010/7 /1)

e [ Tmbe Nl e 1000 Ulned i mel e B0 004 SOATY BIEYAL

o BRRF | —RR | T F Ll

o

o BB | | R F T

st h
T L
1. Dibydrot
Finger Mucl
2 1 HEL
3.2 &[E]L
. multi—fasg
. multi-fag
. multi—fasg
. multi—fasg

(a1

“—uJCl'.‘IU'I.h

4. mult i—fEIEtElE T Jhoged . faw A &L T,
el st i 1Y
in f <- "~ v
out f <= 7

param <-

BpFii iy —20O— F
librarv (Biostrings)

ﬂ,;'l"«\j-_l:" G ’f;llx"j:'n,ll.&ﬂ*l_ . o
seg <- readDMaStringSet(in_f, format="fasta™)

g

out <- wmatchPattern(patternzparam, subject=seq)
hoge <- chind[startEunlist(nut]l]l, end iunlist (out )))
colnames(hoge) <- cistart™, “end™)

rownamesihoge) <- names(unl |5tinut]|]'

tmp <- chind(rownames (hoge), hoge)
write.tableitmp, out f

CCET

,r

— s ("Rl FT
.'3.[33 T 'IJ‘— FT:E'E;ET‘I'ZJ%‘&'

. Sep="¥t", append=F, guote=F, row.names=F){tnpNpEFout f TIEFEL - 77

ﬂEJL%L%L?F._L‘IF.EETﬂﬁEEEﬂ) 27
BE NI 7 4B FIEE fli
HEEl~ P ARy B —

B8 T — LADER AIAR

BinfTIEEL -2 7 1 LDERAIA

Hoaram T8 L 720 P & 1008 - 3
B—Er3BiED (start, end) MU ETE
HT Flhoge | 2 %0

T Flhoge| 25T F{TA0 \
B 7 A ACHF L TcL‘n'I‘ﬁE?EJE%E
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4. multi-fastaZ 7 - Johozed.fafe A QX LT, "8G TH -0 — FIEEEIT RS . .
nn TS 7 L S o ‘ o BRET | —fE | iE—meF Ll
inf < "o i 5 2402 L FASTATERD 7 7 o )

out _f <- "hoze B D277 A LB FEE L Tout_f]

param <- BBl o ECHL S S — e FRREL T

BB ST = O—F e

library (Biostrings) B 27— LIDER AL

BARNZ 7 A - DERH AR

sy - I:Iead[lH.'J.StringﬂetEin_f, format="fasta™ Bin fTHEEL - 77 I3 tHAT7AIL: hoge2.txt
g start end

out <- wmatchPattern{pattern=param, subject=seq) Hoaran THEE L F-B05 & 1004 :

hoge <- chindistart (unlist{ouwt}), endfunlist{out)}) H—ZrEt D (start, end) D contig 2 31 33
colnames(hoge) <- c("start”, "end”) #7 Pllhozel S FIE E {400 contig 2 77 79

L
tnp | hoged.fa - AR

— EME? contig 3 4 6

wri T71ILF) |EE) SFF(0) F|RNV) ~ILT(H) L7 ccntig_.?: 10 12
-—| >contig_1 |- contig3 56 58
CGGACAGCTCCTCGGCATCCGGAT
>contig 2

GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCLT |- |

GTC

>contig 3

TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
STATGABETCGGOCA BHOF—T—FRRLARETY
>contig 4 .
CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG -

— S — i
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B. multi-fastaZ 7 4 Jbhoged. fa ) 27 L 22ARH] (7o Z7ENESED LT, 4= Fheiafiddata reads . | o )
;;‘;r{_ = — > St 4 L ffJLJ%T':":EEL- BRE | —f% | VAR — e F
inf2 <~ - i data reads.txt 77 =iEd
out _f < M | >seql Cout M AT 74 )L shoged txt
BTG ) o T — 2 L= F L in 2 in fl start end
lihrary (Biostrings) it >Seq2 T'I_'T t:r:;ntig_Z 56 o8
AN T 7 A L DEHIAS GGG | GGG contigz 23 25
seq <- readDMAStringSet{in_f1, format="fasta™) fi >Seq3 |- (T .
reads <- readDNAStringSet [Tn_f2, format="fasta”) il | ACT | miEA (GGG contig2 78 80
— >seqd GGG contig 2 79 B1
out <= c{”in_f2”, “in_f1”, “start”, “end”) 1§ ACAC\I L~ |G6G contigs 11 13
for(i in 1:Ien+gtﬂér+efad5]l]l{ it @mﬁﬁig GGG contig 2 61 63
b <- wnatchPatte = i ' = -
o on. R —— e 5| "0 ol 00
— p— - o] ACT contig 3 28 30
7 1IL(F) .ﬁE(Ej EH.(0) F|RNV) ~ILTF(H) FT;:QL ACT contiz3 44 48
; | >contig_1 1771 ACA contig ! 4 B
" CGGACAGCTCCTCGGCATCCGGAT ol ACA contigﬁ 38 40
-— >C0ﬂtig 2 AOCA cont!g_Z B! b3
- ACA contig? 94 96
GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG ACA contig3 32 34
ACACTCAGTCCGGCCGTCTGGTTGGECAGGGGCAGAGACCCAGCACACCCT _ | DDA contig:f-'l 12 15
GTC ACA contigzd 1bH 17
>contig 3 ACA contigd 45 4]
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
GTATGAGGTCGGGCA
>contig 4
i CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG -
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tH 3774 )L :hoge4.txt

HNERI7AMIVERBTE=DRAFZR | =

I in f2 in fl start end

— H 7 * 7 TTT contigz 26 28
hoged.fa - XE& g B E=2Ea8 GGG contig 2 23 25

SrOUF) REE) BRO) EFRV) ALTH) — — | data reads.txt GGG contig?2 78 80
>contig 1 — GGG contig 2 79 81
B >seql -
CGGACAGCTCCTCGGCATCCGGAT T'SrTq GGG contig 3 11 13
>contig 2 > GGG contig_S 61 63
= seqg2 .

GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG GGg ACT [contig2 53 99
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT || | >5eq3 ACT contig 3 28 30

| ¢ = ACT contig3 44 46
GTC =

>contig 3 §§e1;14 ACA contig 1 4 G
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT ACA ACA [contig2 38 40
GTATGAGGTCGGGCA igi CC‘”IE—E gl} Sg
>contig 4 conte
CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG - igi CD”E!g—i 132 13;
4 —_— : contig.

- S o i ACA contigd 1D 17

ACA contigd 45 47
contig_1 contig_2 contig_3 contig_4
multi mapper (B8 {ERTIC<Ty TSNS —F) DERYHFLNE ?
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H _ o T ILTF =% (last modified 2013/01/23) NEW

FLENFTDNO T —2EFEN

m basic aligner®—2T#HHBowtieTAT S LEFIFALT. Y
7LV RERE (T /L or Mo RD)Th—L)D—ARED
H (RR2BEIAITYFERTHABLTO) — T 5 —K(
uniquely mapped reads or unique mapper) #xA >k

Marioni et al., Genome Res., 18:1509-1517, 2008

Bullard et al., BMC Bioinformatics, 11:94, 2010

Risso et al.,, BMC Bioinformatics, 12:480, 2011

ReCount (Frazee et al., BMC Bioinformatics, 12:449, 2011)
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tH 3774 )L :hoge4.txt

Unique mapper®d&I1Z9 v ... nf2infl start e
TTT contigz 26 28
hogedfa-2ER I re— [gim GGG contig2 23 25
774»(?&2_(5)— B(0) FB|R(V) ANLT(H) data reads_txt GGG contig 2 je B0
>contig 1 — GGG contig 2 79 81
— > .
CGGACAGCTCCTCGGCATCCGGAT T_sr(%_ql GGG contig3 11 13
>contig 2 > GGG contig 3 61 63
= seq2 .
GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG GGg ACT [contig2 53 99
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT | | | >50q3 ACT contig 3 28 30
| GTC — 3 ACT ACT contigd 44 46
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT ACA ACA [contig2 38 40
GTATGAGGTCGGGCA igi CD”I!-%-E gl} Sg
>contig 4 conte
CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG . igi CO”E!g—i 132 13;
’ —_— contig
- o o - ACA contigd 15 17
ACA contigd 45 47
contig_1 contig_2 contig_3 contig_4
contig 1| 1 contig 1| O
contig 2| 8 contig 2| 1
contig 3| 5 contig 3| O
contig 4| 3 contig 4| O
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RN | FS L AT = LB DT e T RO TS =y T e ) —FErE 0o U HEBEDER 7L
BIWAIE | Ensembl Gene EZT TR T 4 (last modified 2011/08/15)

BIMLIE | B 5 YBR[ EN B v JEN =M 02 T EEIESE (last modified 2012/09/11)
BIAIE | BB IED B TS IR EhE oo atEEn LR T2 S F 1S (last modified 201170
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NGS | Fimahm @ )Z 7 (ast modified 2012/08,/12)

RIS | 3

AIALEE | 1]

ML | 1F

N e T T (ast madified 20130 00 WELA

« BILIE [ Fo AT T —ARibINO <y T BO I 7LD e <y Jani ) —Fiw o/ BEDIE T, 7 71 JL)

Flo M multi-fastalE O 2w 7SS OIS BB 7 71 JL (51 b rra fasta®* hoged f2)1¢& Bowtie (Langmead et al,
00BN M= u A0S LE RO TESHIZ Y CICwy 7aNicha R T BEDIE 7 7ML ({H: SRRO02324 + hed.
sample 1 hed, sample 2 hed |DRSELET,

IR EMEIL T DEGIEITEC BRI T AL woa TCC Y edgeR T3¢ R Yoy — U 1B T2 (185 & (Z{u[{E!)
—thieFENIcEL DD T count matrid ] AIET R EFRHESLTOET, (@ - EZILBEDET 771
AT, BZ A )T — LB TS, [ Ctranseriptior 1B )00 5B ). S OEMSEH8 : start), &
B CLaZlB; end) (2 =i w a3l 1L DB RSTIVE T, T A N TE = T E o) —FEL (2L, 1B
FC GBI R (SRS TSRITT,

Lichi-=T, EFRCIIBEDH I 7ML ES s AA T HE G TR IGER T L OO RO AT EOBin T8
Aol BIRLI A E o TSI AT TR SR IZT, =207 blor ZDOMBEDE T 771 )L FE LI T
S ETAE (CIATRAGBED 77 LR IL—EEHIRLIL wBIn F I TFEL 2570 8, Tmulti-fastalFZTN 0 7w ZE oAl
EEES 77 )L JBEEFIC SR MAA T T OB T ) AU THAL TR - (T o Es i WO T T3 EILTAE

o

(7)) = 70l PR OIS | TERIFLI O DML E B TdhaT L PR RE LI e a2,

1. 7o ZENLBIOEH] Chozed.fa) ROIDOAETF TEEDREZ T 7 o - (sanple | bed) POERBMEDL T LB ¢

______ [ I_:":l\":' -t =

in_f1 <=~ i HEm it o LBEDHES 7 =
in f2 <~ " = FICHWY ;? 1 1%‘@0(&?[/*90
out _f <- 7 " BEH 27 A ILBEEEL ToUT _TTC T8

BpE S aa—fpFEO— o
library (ShortRead) Bt w7 — 2 ADER A 1A A

AN 7 AN DEEAIAR & LB AFROMS 7S &
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e BINEE | RS A5 1Dk — LERD =y RO e )L e e a1 o HEEDET L)

\ in_f1 start |end
77 )l/ 0) b L contig 2| 26| 28
contig 2| 23| 25
m ANT774)L1:sample_1.bed > fcontie 2178 50
. _ .. contig_.
BEDﬁ$T77’()I/ 15” E 0)1%#& @ﬂ;&-FﬁL\TJDT’fO ( ] contig_3| 11| 13
ZFID) DAV (HIREIZ) [FHRERFD=6HZFI A, contig 3| 61| 63
contig 2| 53| 55
m AA1T774)L2:hoged.fa contig_3| 28] 30
o — . : X tig 3| 44| 46
RYZITBL =TT L REES, multi-fastafiz =X 771 )L, zz:t:g T ¢
DescriptionfTMaV 745 % (ID) DIV TEEREFH hEE S contig_2| 38| 40
T:&'Dk*llﬁﬁ hogerta e T m——— e S cantig_z >1) 53
D7TIF) $EEE) SR(0) FRNV) ~ILTH) | CGHt!E_E 94| 96
»contig 1.._ ~| |contig 3| 32| 34
CGGACAGCTCCTCGGEATCCGGAT contig 4] 13 1>
»contig 2i-__ BRI contig_4| 15| 17
G?Efé&fféAAGfGCCECAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG I contig 4] 45| 47
ACACTCAGTCCGGCCGTCTGGT‘I‘GGCAGGGGCAGAGﬂCCCAGCACAC
GTC Hjjj77»r)l/ outputl.txt
contig 3----. >l contig 1| 1
TGTAGGAGAAGGGCGGTATCAGCGTECACT TACACGATCCGTTACTAL- -
GTATGAGGTCGGGCA 7o Scontig 2| 8
SCONtig oo [ "2|contig 3| 5
CGTGCTGATTCCACACAGCAGTAAACGCGGACCTf:‘T'ﬁf‘:?:‘ThTGAAm > contig_4| 3

Jun 6 2013

85




" A
Contents
m RTY /LB
T7/T7—2a 774 IL(ITHER) hoDIFEHRM T
s FHRFEBR-TITOAFDOHEE, /\v ot grepEiBA RTHRE
multi-fastaZ 7 JL 55 D (E k0 H
s —EDRSULDEDZEHME, O T4 CEDGCEERTE,
m RT(LEER) b ROV Th— LR
e BRI B E R (BT ILIALLE, 2 7 ILREEEER)
)—kvvEYY — BEE(BOUNT—2DEE)
FIEENREAT

s BEEFEDOR/ NV —TMDF5 5 (unbiased DE: O. biased DE: X))
s TCC\Y — AT HRBER (EE DY E27L0)
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m TCC (Sun etal., submitted)

s - JET [NGSRVeo) | SERNWIRET | M | AT

e O L9 4
LLEREEAT AR/ NV —2 (or RJV)TH)

DEGSeq (Wang et al., Bioinformatics, 26: 136-138, 2010)

edgeR (Robinson et al., Bioinformatics, 26: 139-140, 2010)

GPseq (Srivastava and Chen, Nucleic Acids Res., 38: €170, 2010)

baySeq (Hardcastle and Kelly, BMC Bioinformatics, 11: 422, 2010)

DESeq (Anders and Huber, Genome Biol., 11: R106, 2010)

NBPSeq (Di et al., SAGMB, 10: article24, 2011)

TPSM (Auer and Doerge, SAGMB, 10: article26, 2011)

BBSeq (Zhou et al., Bioinformatics, 27: 2672-2678, 2011)

NOISeq (Tarazona et al., Genome Res., 21: 2213-2223, 2011)

PoissonSeq (Li et al., Biostatistics, 13: 523-538, 2012)

SAMseq (Li and Tibshirani, Stat Methods Med Res., 2011 Nov 28)

BitSeq (Glaus et al., Bioinformatics, 28: 1721-1728, 2012)

DEXSeq (Anders et al., Genome Res., 22: 2008-2017, 2012)

ShrinkBayes (Van DE Wiel et al., Biostatistics, 14: 113-128, 2013)

sSe(q (Yu et al., Bioinformatics, 29: 1275-1282, 2013)
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_ Soneson and Delorenzi, BMC Bioinformatics, 14: 91, 2013

RFDLDT1-5 (+a) DEEGERIT. ..

edgeR (Robinson et al., Bioinformatics, 26: 139-140, 2010)
baySeq (Hardcastle and Kelly, BMC Bioinformatics, 11: 422, 2010)
DESeq (Anders and Huber, Genome Biol., 11: R106, 2010)
NBPSeq (Di et al., SAGMB, 10: article24, 2011)

TPSM (Auer and Doerge, SAGMB, 10: article26, 2011)

NOISeq (Tarazona et al., Genome Res., 21: 2213-2223, 2011)

SAMseq (Li and Tibshirani, Stat Methods Med Res., 2011 Nov 28)

ShrinkBayes (ShrinkSeq; Van DE Wiel et al., Biostatistics, 14: 113-128, 2013)
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@ C Sun et al., submitted

TCC: an R package for comparing tag count data with robust
normalization strategies

The R package, TCC provides users with a robust and accurate framework to perform differential
expression analysis of tag count data. Differential expression analysis of tag count data (such as RNA-
seq) from high-throughput sequencing technologies is a fundamental means of studying gene expression.
We recently developed a multi-step normalization method (ThT; Kadota et al., 2012) for two-group RNA-
seq data with replicates. The strategy is to remove data that are potential differentially expressed genes
(DEGs) before performing the data normalization. We demonstrated that the DEG elimination strategy
(called DEGES) for data normalization is essential for obtaining a well-ranked gene list in which true DEGs
are top-ranked and non-DEGs are bottom ranked. TCC provides integrated analysis pipelines with
improved data normalization steps, compared with other packages such as edgeR, DESeq, and baySeq,
by appropriately combining their functionalities.

Important note! (last modified: May 20, 2013)

While the older version (ver. 1.1.3) of this package i1s currently available at the CRAN repository, we are
now moving it from CRAN to Bioconductor. This webpage is temporal until the next release (perhaps, ver.
1.2.0) of TCC 1s availlable upon Bioconductor. The latest version available on this webpage 1s ver. 1.1.99.

s 3.C (Sun et al., submitted)
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AUCIE O LLEZ#E &R (edgeR vs. TCC)

3k1E vs. 3R 1E

1
2000 i-;

4000

edgeR TCC
unbiased DE 90.84% 90.83%

~~ ~

edgeR TCC

biased DE 82.96% 89.86%

TCC/\Y r—oHhMI2al—o3ay

e fET CHedgeRDMEREIET. B KXV
oo TCCHOTEBMEDESANERTEEYT
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o Sun et al., submitted

TCC’CO)ﬂzﬂFﬁ?JIIE(%E%EEU —ﬁFaElJ:I:Eﬁ)

» {R385—4(10,000 genes x 6 samples) . __ox# _ sms
2,000 DEGs (20%H'DEG) > { L
s Groupl (G1)TE% 1R : genel~1800 (90%) 3888 =

= Group2 (G2)TE 1 : genel1801~2000 (10%)

data_hypodata 3vs3.txt

Gl repl G1 rep2 G1 rep3 G2 repl G2 rep? G2 rep3

gene 1 36 56 144 2 1 0

gene_2 84 152 124 52 37 28

gene_3 592 840 8O0 151 257 200

gene 4 0 8 4 1 1 3
10000 | | | | | |

rep repd repd rep rep2 rep3
Group 1 Group 2

samples
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(RO EE T (FE (XK — Y — D7 —2%) (last modified 2013/05/23, since 2010)

What's new?

Sun et al., submitted

R/ Lo T —UTCCOERTAR(I1 .1 00T T, GHGEI[:_F';ﬂTEE‘h%NAISWEW?D—J\Jlx%l%guzlﬁh ERlosERE D — g

T3, River 3.010TCClver 110005 —2 (T35 T A5 FFET T . RO AF—ILEER

TR e [CTCCver, 1.1 850007

DR —ILEERT TS THLTIEEL Y (2013/05,/23)MEW

MG RMA—seg) | TOM | B0 185 i/ Zal — /a3 T — o Ei 8 Slrandom dispersion) (last modified 2011/10/31)
NGO S RMNA-seq) | TR —_ 18 ICE o Zal,—asT —Se ERR T Sltagwise dispersion) (ast modified 2012/10/18)
NGSRMNA-sen) | SEIEAT ] [ DL T (last medified 2013/05/21) NEW

NGSRMNA—sen) %@TEL%@ IE i ciE > Sal, —2/3./ 7 — e 1ER T Slficed dispersion)(last modified 2011,/10/31)

o
kN
fu: oo
Frd
i e o o e e o e e o
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o BEET | NGS(RMNA-seq) | HIREEMELT | Z&E | BEAHL | edgeR with iDEGES/ edgeR (Sun_submitted)

1.

Biological repl Tcates SAEMRL 7o 5

13(010,000 genes ><E samplest F%E%JIBUJ A5 R S 7 — 42 (data hvpodata Sws3.tut)

£ oL ws.

(G
gene_l—~gene_2000 % TYRDEG E%?J]G)]BDDHE?U*GIE?EH%EE 5% L D RI0EAGERE TEI IR )
gene_2001 ~~gena_10000 ai'f'f?':!‘-nnn DEGT#h & Z & HEEsn T .

“FOR

{—IIHF

C_ET

[R.rou (o500,

7 BE HAZAEE D12 FD

-.»'J_.-H';-.:-r
ar—(c)

BE DT =iE=
TATER

EARI(T)... R R Console
EIRI L

$#iDEGES/edgeRF B {kME{T
tce <- calcHNormFactors (tcc, norh
+ iteq
TCC: :INFO: Calculating normalizat]
TCC: :INFO: (iDEGES pipeline : tmm
TCC: :INFC: Done.

>

> #DEGHE D ZE{ T #5 A<D il T

> toc <—- eztimatelE (tcc, test.met)
TCC: :INFO: Identifying DE genes uj
TCC: : INFC: Done.
> reszult <- getBResult(tcc, sort=Fj

#HiE e RO L0EIFPILCEDN

tmp <- cbhind({rownames (tccfcount
write.table (tmp, out £, sep="\t

Bing T~ w

WON WY
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LI TR CAGIFETEFT RN EFT
# EMRILEBOT —ATH-2 plock iHE
plot (tcc, FDE=param FDR)

VON Y OV N Y Y N Y Y

GHEESH TIITT .

— HA 77 AIFEIEEL T in fCigd

J 7 1=

2

0

log, G2 - 109,51
-2

W
-5 -4

8

0 2 10 13

A =(10g;G2 +10g;G1) /2
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data hypodata 3vs3 IDEGESedgeR_DE.txt

p-value&Z DB L

ANT—43 - \
A
( \
rowname Gl repl G1_rep2 G1_rep3 G2 _repl G2 _rep2 G2_rep3 gene_id a.value m.value p.value g.value rank estimatedDEG
gene 1 36 26 144 2 1 0gene 1 3.1484 -6.262 1.72E-10 1.14E-07 15 1
gene_2 a4 152 124 32 37 28 gene_2  0.096% -1.5883 0.000006 0.00731 300 1
gene 3 292 840 800 151 237 200 gene 3 8.6019 -1.8415 2.91E-06 6.31E-0> 427 1
gene_4 0 a8 4 1 1 3 gene_ 4  1.3706 -1.2342 0.4809 1 4523 0
gene 5 32 32 0 1 1 0 gene 5 1.9168 -4.9662 0.003258 0.02098 1060 1
gene b 4 0 24 4 10 0 gene 6  2.7217 -0.9582 0.55429 1 5047 0
gene 7 344 240 236 i} 67 /1l gene 7 7.1252 -1.9029 1.52E-06 4.153E-05> 367 1
gene 8 1264 784 1060 212 183 179 gene 8  8.7979 -2.4011 5.79E-10 2.26E-07 25 1
gene_ 3 92 88 a4 21 22 33 gene_9  5.3612 -1.7621 0.00037 0.00437 341 1
gene 10 64 438 96 24 13 12 gene 10 5.0718 -2.0502 0.00064 0.00713 898 1
. I T

5 <l

ERREIEE M-A plotD AfE EMTE g-value

3 1

5 o ] (param_FDRTHE%E L1=)FDREE

- (<0.05)% =9 DEG, g-value <

@ 4 0.05MLDHLDIEE LD,
| | |
0 ] 10 15
A=(10g;G2 +10g;G1)/2
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2,000 DEGs (20%hH'DEG)
» Groupl (G1)TE %R : genel~1800 (90%)
= Group2 (G2)TE 1 : genel1801~2000 (10%)

Sun et al.,

TCC'CU)ﬁH‘ﬁ?JllE(*E%?EL —ﬁFEEH:I:EsE)

—#4 (10,000 genes X 2 samples) Bl RERL

data_hypodata 1vsl.txt

Gl repl G2_repl
gene_1 36 2
gene_2 84 32
gene_3 592 151
gene_4 0 1
A -
datda _hypodata 3vs3.txt

\

1
EL :

G1 repl

592

Gl rep2 G1_rep3

56 144
152 124
840 800

8 4

G2 repllG2 rep2 G2 rep3

2 1 0
22 37 28
151 257 200
1 1 3
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data.cl <- clrep(l, param_i), rep(2, param_B)) BEFF 1, BRFFL & LJ._"\’J I~,|L»data ol % {ERR
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L 7o #ER ol CHEEY
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HOEGIEL D EfT X HED L
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param_DEmethod <- ~ # (EFRIEIZICETT L) DEGEE EFETE

paran_FDR <- HEGELBFDfalse discovery rate (FORIREE#IEE

BB )y — Ui ¥EO—F
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1CC

TCC: an R package for comparing tag count data with robi
strategies

The R package, TCC provides users with a robust and accurate framework to perform d
tag count data. Differential expression analysis of tag count data (such as RNA-seq) fro
technologies is a fundamental means of studying gene expression. We recently develoy
method (ThT; Kadota et al., 2012} for two-group RNA-seq data with replicates. The stra
potential differentially expressed genes (DEGs) before performing the data normalizatio
elimination strategy (called DEGES) for data normalization is essential for obtaining a wi
DEGs are top-ranked and non-DEGs are bottom ranked. TCC provides integrated analy
normalization steps, compared with other packages such as edgeR, DESeq, and baySd

functionalities.

Important note! (last modified: May 22, 2013)

While the older version (ver. 1.1.3) of this package Is currently available at the CRAN re
from CRAN to Bioconductor. This webpage is temporal until the next release (perhaps,
Bioconductor. The latest version available on this webpage is ver. 1.1.99.

Installation

To install the latest version (ver. 1.1.99) of this package, download the source file and g
starting R:

install.packages ("TCC_1.1.39.tar.gz", repos = NULL, type = "source")

Note that you need to enter the following commands if those packages have not been i

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

bioclite (c{"edgeR™, "baySeq", "DESeq"™, "ROC"})
Docurl'.r
User's Guide (vignette) R script Manual

[ ]
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