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A0~ | [EE0OESD o[ Fs 2 TOIRE (last modified 2013/06/14)
o 0| —8 Eﬁmiagﬁmiﬁm% %Eﬁ(lmmmﬁedznu 09/12) » 0| — 8
. o ! Ehnell E'( t modified 2014/03/08)

¥ BL I B7 {5 (last modified 2014/03/10)

. s odified 2013/06/14) RICEBENTLSE., GuiBEiEm ETDKE
o -0 —f | TEFREE -::Dmrlementl?i'ﬂﬁfq modified 2013/06/14) %&@I_jT’f)l/ 7__“,( bgi\u @%EJ

o Aok 01 —8% | W ERTHEIE (reverse complement 7 BY 8 {1ast modified 2013/06/14)

S A b0 | —iE | BREC A (translate) EIREG NEW TEREMNFMIATNCBEYFT .
L R ERR SV A A T 1 BB SRR T B U FETL R
e T I-TT LB D EE TRIFLIZL 77 LA BT HET (LI UITHEIL LI FEar ~,
o A " T
o A 1. F;'-‘EST..{E}-!;?T"{JL’(Sﬂ]]]]]lE']..fﬂSTﬂ}':D__. rcode_translate bt
' 1*”:: - - - S S
. {; ] 1n¥ f{; . , ft FHERECY VI
. Ak out_T <= ########E#############E###¢ N P | i
e 4| | EE e — U O — in_f <- gamplekfasta KA 77T ,EL»T’:m_ﬂf__ BRL
. 1f||: library (Biostrings) iut_f - "hogel.fasta BEA 7 7 I EBEISEL Tout _f[ZFEFAL
.
DI [#AD T 7 AN DEAAR WUETD Lo —YEO— + P
) "f:-.;l'“ fasta <- readDNAStringSet(in | |ibrarv(Biostrinzs] Y L) ooy SN
- 1
il PSS $ AT 7 A ILDEEIAI
hoge <- translate(fasta) fasta <- readDMAStringSet (ir_f, format="fasta " J#in_f TISFE LT 7 71 ILDERAM2
names(hoge) <- names(fasta) |.
fasta <- hoge HEEL
hoge <- translate(fasta) #fasta®™ 7 3/ EEACHI|(ZERER L Fo#d R Tho:
~ namesthoge) <- names(fasta) HRIATIIFER LICsERO A 72 2 7 Fhoes
#2771 ILISRRF _ fasta <- hoge Bhoge P B FfastalF&HHL
writeXStringSet(fasta, file=o facta WEsn LT ST TT .
1
< 7 7 L IZ{RTFL
writeXStringSet (fasta, filesout f, format="fasta”, width=h0)#factan B >i5T
-
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.-— [Windows(C:) | &ZE> TS
VEZXTALIRN)DETE BatHHH . KITLEL

[ RGui (64-bit)

[ D7l | BE ME 2o Jledb— D42FD ~LT
R O— POV —AFEHEFHAF...

FUVNRZUT b BDlEEFENFN

2HUT EBK . fo oo e 1

771 )ADFE T tion for Statistical Computing i .

FE=ANR—ADEHAH... A —DEE - T3t LA — S o 5

BRI A —AOHFF... PEET 1 LI FIMETE FEET 5 LI HIMEE

¥ C¥Uzers¥kadota¥ Desk tophoe

EBEOEHMHAH... o~

BEDRE... O 4 ) users (O) .

Fof L7 FUDEE... @ >|£ O TAR5 ({::”@ . || Default

>ér|f’j SD Card (E:) 40 kadota

EORl... ZoErpalE,: 280 GB . || AppData

7 AINERFTF.. SEH-rZ: 453 GB + App il
» g Dropbox

wy . =
> |, Roaming

'help.start () "THEIMLIZOH(C LS ke
g () e AHTHEREE T LET, ' | E;ﬁf
sy B

> | g FOLO-F
l ' i g FROYT

— - | .ho-ge@ -

T A= F o= T8 (G LA —(F hoee

| SHLOTAHLE-OPERN || OK | [ el | [ LU — PR | | Ok (7])[ bl |
N
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S
EETALINIDER

R Rou (6+-br)

—EDFEMFICIEZE. BRCCNEBEHRTSS
AL RO FMICALTE. "1icense ()" &35

R @FE&OEMBCLL2HETOVIHFTES
.4 'contributors()' EALTEES
Fie R 0 R Ofwr —UEHRWTSIHTS
"citation ()" £A LTS,

"demo () ' tANTHETEEHDCENTES
"help () ' t¥hEAVFAUANLTHHETS
'help.start()' T HTML JoofctanL$
"g() " CADTNE R BETLET.

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

1|

TrIl. BE BE Eoft uesy—3 oOqnFED LT
S EREERIEIE
I R Console =

LinuxMpwdaA<Y R IZFHHEB T HD
HRMDgetwd(), LinuxDT L IR
ZHEIATURcdIZHETLHDHR
Msetwd(), EELZD L. getwd)D
HAOERZIRIELTE(ZETT,
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" A
TR T Dhoge RO B1S---

71 )L4 :rcode_20140909.txt

REBREELTIEX, setwdBE#ETT

R R
ff Ties UWERT ALV FUJOETE)L

i Windows PCT 2 —Hhikadotafn iuDigs L

BB S BB 11011019191

[CE->T EETALIUNIDEEHLD
EXTETLTWAIEN TN D,

—

getwd() # RfeEiEiEOiF=T L7 F ) =FT
setwd("C: /sers/kadota/Desktop/hoze™) # 725 b v 7 EDhoge 71 L H (ZLTZIES
getwd() FEET L7 A EETET I SmiESE

1

getwd() # RfeEEEOIFEET L7 ) EFT
setwd("C: Alsers/ iu/Desktop/hoge ™) B 729w T EDhoge T AL FZLIDIES Y
getwd() #AEET L7 FUAEETETSESD

)

setwd("C: Alsers/kadot a/Desktop”™)
setwd("C: Alsers/kadot a/Document s ™)
"

#| 'help.start()' T HTML F59¥CLA~JLIHHAHNS
"g() " EARTHE R BHETLIT.

Sep 8-9 2014 NGSIEREI—X

> getwd () # RICENE{ES
[1] "C:/Users/kadota/Desktop”

> setwd("C:/Users/kadota/Desktop/hoge™) # TADRwS
> getwd () # 1EZET7108
[1] "C:/Users/kadota/Desktop/hoge™

> |

{ [T 3

# IR R console E'@

m




TR T Dhoge RO B1S---

71 )L4 :rcode_20140909.txt

TO)NAAEBEESPCIZA—H4EZ Hiu

R R
ff Ties UWERT ALV FUJOETE)L

i Windows PCT 2 —Hhikadotafn iuDigs L

HUBARHA R AR R AR L

HOTIZS—hHLGWNERNET,

getwd() # RERENEBOIERET « L7 F ) EFRT
setwd("C:/Users/kadota/Desktop/hoze”™) # T A7 b w 7 Ehozge 7 ILFH C LT LGS L
getwd() f1FET L7 FUAEETE T SMES
-
getwd() # REEEEROIERET L 7 ) ERT
setwd( "C: Users/ iu/Desktop/hoge”) # 7 ATy T EOhoge 7 AL F CLIZLIBEE)
getwd() fAFFET « L2 FUDEETE T SINES
A
setwd( C: /Users/kadota/Deskton™) i | e R Console EIEJ
setwd("C: /sers/kadota/Documents™) #|  'help.start()' T HTML J35H(L2 LI035
L "q() ' EARTHE R BETLET.
> getwd () # RIZENES
[1] "C:/Users/kadota/Desktop”
> setwd("C:/Users/iu/Desktop/hoge") # TADKS
EIFiET5- setwd("C:/Users/iu/Desktop/hoge™) :
TEET (L DFIEEETEL A
> getwd () # P75
[1] "C:/Users/kadota/Desktop”
=
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" I Crain
B9 TETTLTLN BN a—F45

A200 | —i% | BIREH(translate) Z I NEW

18 BEACHIE A A T 2/ BEECH | CER T 2 450
[Z7 A )=TF L OO TR TRIRLI L D7 774»% ‘rcode_translate2.txt
1. FASTATER 771 ) (samplel fasta)D 155 : ggg##ﬁgg@ﬁﬁr% ﬁﬁggﬁ% B

RUARARAHR AR R AR AR AR A AR

;E;ff((_ B " setwd( "C:/Users/kadota/Desktop/hoge™) # T2 b v F E@hoge 7L H (ZLTICES Y
- t=etwd(C: /lsers/kadota/Desktop™) # (2707 CLTESL

BT T — RO — fr=etwd(C: /lsers/kadota/Documents™ ) #t T+ FFaxd k] ZLIZIEE

library(Biostrings)

+
P I

_ : : fitt FHSRECTIERIFL
fasta <- readDMNAStringSet(in_f, form T ————

# T in_f <- "samplel.fasta” BA D7 7AILEBTIESEL T in_f IZF&#RL

hoge <- translate(fasta) out _ <- "hogel.fasta” #ED 7 71 LB EIETEL Tout _f IZFEFAL

names(hoge) <- names(fasta) "

TS v oy —vEn-—t T AL ON EEER AL —BOI—
library(Biostrings) o . _ o o

F?T“’fJHC‘l’%ﬁ A F%ﬁ%bf%%\ REEQE&'“:EI\

writeXStringSet(fasta, file=out f, f||§#AFI 7 71 )L TERIAFL
fasta <- readDNAStringSet (in_f, format="fasta " Min f TISFE LT 7 74 JLOERFAFL

{ d
i
hoge <- transzlate(fasta) Hfasta®™ 7 =/ BEECH|(ZFHER L Fo 53R Thoge (Z#E§M
rames(hoge) <- names(fasta) HMBIATIIBER LILIEROF 7 27 Fhoge(idescri
fasta <- hoge thoge B & factalZF2EAL
fasta HHESHIL T &I (F 7T L

n

=7 71 ILIC{RTFL

writedStringSet (fasta, file=out f, format="fasta”, width=b0)#fasta P B FIEF LI 7 7
Sep 8-9 2014 NGSEEFI—X Jo 8




B CTREFTL TULNV =B a— 51

J74 L4 :rcode translate2.txt L‘(’D?ﬁ\0)7_“/7 L—rELTE
#####ﬁg######tgﬁ######ﬁm AIREEED HHENEFHRE
iy TR )OEEL
HH R AR AR AR N L’-—C_jb%‘ RIS LD D4
setwd("C: Azers/kadot a/Deskt opshoge™) T AT by F EDhoge T A I HIZLIZLIBES L %9* LTHFALTLVELT =,
t=etwd(C: /Users/kadota/Desktop™) # A7 bFw 7 ZLTESL

teetwd("C: Alzers/kadot a/Document ™) # (=4 FFads bl ZLE0ESL

.
AU A A R
it FHSRBCSIARS L

R A A A A R

in_f < "samplel .fasta” BAN T 7AIINB=EIEEL T in_f (Z#8:H
out f <- "hogel.fasta” HED 7 71 IS EIEEL Tout _fIZFEFA
4
hAE Sy T = O — F IR R Console ][0 ]
library(Biostrings) B 8w A — 1A i
b > hoge <- translate(fasta) #fastakrs
#ka]??#)b@%ﬁ%‘ﬂ%«b > names {h':'ge::' <— names {faSta} #Iﬁ’h‘(_{'—'[¢$
fasta <- readDNAStringSet (in_f, format="fasta"}#in| > fasta <- hoge #hoge® 4 s
> fasta #TIESALTS
AT _ A AAStringSet instance of length 1
hoge <- translate(fasta) HfastaZ>F7 = width se names
names(hoge) <- names(fasta) HIRIAT(3EE 9
fasta <- hoge fhogedngy [1] 4 SDGL kadota
fasta fEsmLTEH 7
. > #I71CIRTE
7 7 )L D{RTFL > writeXstringSet (fasta, file=out f, format="fasta"$ -
writeXStringSet (fasta, file=out_f, format="fasta™, | = | 3
. I
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I A200 | —f | #IREE P (translate)ZHEF NEW . ,f;,m|—|ﬂg|@ggaggl (translate 5 B3 {8

18 BRI E A 2A T 2/ BRI CFR T & e L ET .
[Z7A =TT L OO EE | TERLICOD 7 AIVEREDTHLST L O NSREEIL LITFE O~

1. FASTATER. 77 -f Jl-(samplel .fasta)yD 155

LB &EFL Tin B0

in £ <- "samplel.fasta™ #0117 B
L-EFIEE L Tout £ICiEiH

out_f <- "hogel.fasta" #1717

SN

T
T
#ELET N T —VEOD-F

library(Biostrings) #1054 — LD A AP

#AN T T A ILDERAIA A .
fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIEFEL 727 7 1 D FAIr 7

#5E

hoge <- translate(fasta) #fasta®™ 7 I /BEELY|I CHEER L 7oi5FR Fhogel CHE3H
names(hoge) <- names(fasta) #IRETIZEERL 7oiER DA Z 29 2 9+ hogeMdescript
fasta <- hoge #hoge WP H Ffastal CHEiM

#ESIL T AIETTH
#7710 E AT IEEERAT7AIL (samplel fasta)  H A : PI/EEERHI T 7AIL (hogel fasta)

iteXStringSqf '
eSS | samplel.fasta - AEE Nl S| | hogel.fasta - A =

< J7TILF) HBEE) =H(0) =RV J7r{ILF) B|EE) =H(0) FR(V)
AT (H) I (H)
»kadota . [ skadota .
AGTGACGGTCTT S0
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v e
T—30E!

774 )L :rcode_translate2.txt

RO —88

EiDI—FETEDfastaA T oIk
[ZIXT7S/EEER S BB INTLNS
ZEMD DB, AAStringSetDAA[FZAmino

RERFRR R R AR R A R L
i PR Lo R UODEEL
RUARARAHR AR R AR AR AR A AR

setwd("C:/lzers/kadota/Desktop/hoge”™) # T A7 b v J EDhoge 7 2 )L H (2
g =25 F» 2] (ZLTVEE
# (=4 FFad bl ZLLAE

t=etwd("C: Allsers/kadot a/Deskton™)
fzetwd("C: Azersdkadot a/Document ™)

Acids (72 /&) DBE, AAStringSet75 X
AT HREMAAStringSet I TR EE
ME(EX5h . EF EILAAStringSet&LYS
HDFELIFREVSEEEDEAETKLY,

.
AU A A R

HH FIERECDIAS IR / ESRE=R &
########E#############E###~1» > fasta 0
;Btjf<<— fﬁg;;k;zf? ﬁi‘%g;jj{ A BAStringSet instance of length 1

L width seq names

WAL Ly T — U RO — [1] 4 SDGL kadota

library(Biostrings) Bl A —oid 2

4 > Lranslate(fasta)

AT 7 7 ILOERFHATL EI'FIZIS - (function (classes, fdef, mtable)

fasta <- readDN.&StringSet(in_f, format=”fasta”)#in_ unable to find an inherited method for function $

L > hoge <- translate(fasta)

Eiéﬁi’_ translate (Fasta) Bt 7 S LI FlizTs—- {fuqction {classles, fdef, mtable) |

rames (hoze) <- names(fasta) WIEA T 1B unable to find an inherited method for function §
fasta <- hoee fhozedythgy ~ DOge . .

facta HEEsn LT 2T L AAStringSet instance of length 1

n width seq names

#7277 Z{FRTF [1] 4 SDGL kadota =
writeXStringSet (fasta, file=out_f, format="fasta™, { = |

4

4 I I

Sep 8-9 2014 NGSIEREI—X
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—® P
T —9 0) J:FI 1] 'I fastaA 27U k%& A S1&L Ttranslate
MEEATLTEIZ—HAHES, COER
774 )L4 :rcode_translate2.txt (XBAHE, translateBAEITIE E ARSI Z A
e HELTTZI/BEINFE DT AEDTH
it 1EEF L FUOEEL L ~ )7k I - ‘e
#####ﬁ####################"‘L | et ). 73/ BB S IB RO B TE SHfastad T
setwd("C: /Users/kadota/Desktop/hoge™) # T A5 b w Dhoge 72 )LHEZLTT T A8 = SN\
#zetwd("C: Asers/kadota/Desktop™) g =25 F» 2] (ZLTVEE ghgkﬁtd—é@‘i'h\mg*f*b Do
teetwd("C: Alzers/kadot a/Document ™) # T+ FFaxd_ k] ZLZIES /
.
__—
HHHHHH T
Hhh BUERETHIENIS . R R Console / S =S
########E#############E###~1» > fasta i
;Btjfi— fﬁg;;k;zf? ﬁi‘%g;jj{ A AAStringSet instan#é of length 1
L width seq names
pHEL i = EO—F [1] 4 SDGL kadota
library(Biostrings) B 4w Ar—2ig) =
4 > Lranslate(fasta)
AT 7 7 ILOERFHATL EI'FIZIS - (function (classes, fdef, mtable)
fasta <- readDNAStringSet(in_f, format="fasta J#in_ unable to find an inherited method for function $
L > hoge <- translate(fasta)
izﬁ%:{l’_t ate(fasta) b st aF T = LIFlizT5— (function (classes, fdef, mtable)
nZizs(hoggni-aanez?fggtaj #I,%Tﬁ%[;ﬁ%}% unable to find an inherited method for function §$
fasta <- hoge #hogeﬂ’}q:'%% > hoge
facta HES LT 5T A AAStringSet instance of length 1
n width seq names
B 7 7 A I IZIRF [1] 4 SDGL kadota =
writeXStringSet (fasta, file=out_f, format="fasta™, { = |
\L_ -
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RO —88

T—F0E
/

774 )L :rcode_translate2.txt

18 B EE R ER A 5715 Hfasta
AT ONEADELIZEE
[ZIXIEFBIZEELTL V=,

B R S S U
it FET LT R OEEL
B S
setwd("C: Azers/kadota/Desktopshoge™)  #
t=etwd(C: /Users/kadota/Desktop™)

tzetwd("C: Alzers/kadotaDocument =)

A4 b F EMhoge 7 A )L FIZLTZIESL
(20w 7 L LES
# (=4 FFad bl ZLE0ESL

LRI, TS/ BEECHTE A
S AfastaA Tz IRE AN E
LTWWASLUE, ZhE£E<{RELa
—FIZEBLTHIS—HH D,

.
AU A A R

Bt BHERACYIERS

R

in_f < "samplel .fasta” HAF7 7))
ot <= "hogel.fasta” #1771
i

fAE L e = EO— L

librarv(Biostrings) B4 A — i
"

BAFI T 7 AN OERFAF L

fasta <- readDNAStringSef (in_f, format="fasta " )#in_

.

i

hoge <- translate(fasta) ffasta®> 7 =
names(hoge) <- names(fasta) HIRIAT(3EE
fasta <- hose fhoge 83
fasta HESEL T ST,
.

7 7 )L (ZIRTFL

writeXStringSet (fasta, file=out f, format="fasta",
L

I /
IR R Console = o 5
> fasta
L AAStringSet instance of leng 1
width seq names
[1] 4 SDGL kadota
>

> Lranslate(fasta)
LIFIizT5— (function (claghes, fdef, mtable)

unable to find an inhZrited method for function $
> hoge <- translate(fasta)
LIFIizT5— (function (classes, fdef, mtable)

unable to find an inherited method for function $

> hoge
A AAStringSet instance of length 1
width seq names
[H] 4 SDGL kadota =
>

4 I
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" a8

—\" —_— o - sl
7— —9 0) J:FIJ 'I ITo5—A2yt—IDEFR, translate B EK
4 DERFEN DN D> TULNDIREETEED.
7714 JL4 :rcode_translate2.txt [ AAStringSet&EULNO 72/ ESEC S (B e
RRARRAARR AR AR RN A AR AR & LNAHVE 3 A 5 E= LY
Mt 1FEEF AL R)OITEL A7 L—E 6\:99 7 I:l_._*);h'—{
R HD=AHD., ELVOXRAEHZILTHNL
setwd("C: Alzers/kadota/Desktonshoge™) # T A7 b w F EDhoge 72 L FIZLTZTES T
#eetwd(C: Alsers/kadot a/Desktop™) 8 =277 LB EY
feetwd("C: Alzsers/kadot a/Document s™) # (=4 FFads bl ZLE0ESL
.
;;"ﬁ'}{'é.;n'!;! S =
##|} fasta
;D A AAStringSet instance of length 1
N width seq names
#] [1] 4 SDGL kadota

il =

L| » translate(fasta)

) LITFIEIZ- (function (classes, fdef, mtable)

f4 unable to find an inherited method for function ‘translate’ for signature ‘"AAStringSet™’
*1’_ > hoge <- translate(fasta)

1 1TTeis- (function (classes, fdef, mtable)

Eg unable to find an inherited method for function ‘translate’ for signature ‘"AAStringSet™’
il = hoge

f4 A AAStringSet instance of length 1

n width seq names

1 [1] 4 SDGL kadota

wl > |

.

4 I
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||(translate 7

o A0 | —82

IS—EDICELWMEREMNTFoNTLNS?

774 )L :rcode_translate2.txt

@ ®Dhogeld. QNDEITHERELTHE LN T=hoge

RERFRR R R AR R A R L
i PR Lo R UODEEL
RUARARAHR AR R AR AR AR A AR

setwd("C: Alzers/kadota/Desktonshoge™ # T A7 b o ZF EDhoge 7 A
g =250k ZL1:
# (=4 FFaAd k]I

t=etwd("C: Allsers/kadot a/Deskton™)
fzetwd("C: Azersdkadot a/Document ™)

Tl ODEITHEREL TEDN T hoge TY
o TT7—MHTWADIZIHEEMNIELV-TLVS,
ELVIDITTIEHYEE A, B LIBTER LT
RIAATOoTID R ENESTIN=ELNSET,

.
AU A A R

Bt BHERACYIERS

R

in_f < "samplel .fasta” HAF7 7))
ot <= "hogel.fasta” #1771
i

fAE L e = EO— L

librarv(Biostrings) B4 A — i
"

BAFI T 7 AN OERFAF L

fasta <- readDNAStringSet (in_f, format="fasta " #in_
L

i i

hoge <- translate(fasta) Hasta® 7 =
rames(hoge) <- rames(fasta HERAA T (I35
fasta <- hose fhoge P53
fasta HESH L T AT,
L

7 7L ICiRIFL

writeXStringSet (fasta, file=out f, format="fasta",
L

IR R Console = o 5
> fasta
L AAStringSet instan of length 1
width seq names
[1] 4 SDGL kadota
>

> Lranslate (fasZa)
LIFlizT5— (fupttion (classes, fdef, mtable)

unable to/Tind an inherited method for function $
ranslate(fasta)
(function (classes, fdef, mtable)
to find an inherited method for function §
> hoge

A AAStringSet instance of length 1
width seq names

4 SDGL kadota

m

4 I I
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n BEMNBIRTE Biostrings/ \'w— MDreadDNAStringSet B %
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" a8

AT TR0 [ErmBa %% FI

774 L4 rcode translate2 txt LIBI{ERKLT=hogeA Tz oD B EHET AN
it (TR L O, <. rmPBEEE L ThogeA T UTHME K . HZ
#####tg####################¢ ;. et &I, BUtranslateBA#IZFE1TL =¥ R ZhogelZ
setwd("C:/Users/kadota/Desktop/hoge™) # 7240 - w (Choge 7 = =__ M — =3
#zetwd("C: Asers/kadota/Desktop™) # =25 F» 7] 1211 *ﬁmb;jttfl7 A Hjé'—t%ﬁﬁmuo
t=etwd( C: /lsers/kadota/Documents™ ) #t T<A FFaxd k] ZLIZ0EE /

.
HHH A
4 PUERECPIANS. R R Console / o)
A > rm(hoge) I
in_f < "samplel .fasta” BANZ 7|~ hoge
f <- "hogel.fasta” HH 7 7)) g o .
ot IS-: #FVIHk 'hoge' HBDEHA
I Gy S A O > hoge <- translate(fasta)
Tﬁ%rﬁ(Bi’;;riég) ‘ Wi ] LITFcI=- {fur}ction {classles, fdef, mtable) |
n unable to find an inherited method for function %
BAF T 7 A NI > hoge
fasta <- readDMNAStringSet(in_f, format="fasta J#in| I3—: #3109+ 'hoge' HHDTHA
L > 1s()
N 1] "fasta™ "in £" "out f"
hoge <- translate(fastal Hfasta® 7 = :E -i-l:-"e-:ts{} - -
names(hoge) <- names(fasta) HIRIAT(3EE " w ome wooow "
fasta <- hoge thozed 53 [1] "fasta n_t out_t =
fasta wiemLTar | b
A ] T b

7 7L ICiRIFL
writeXStringSet (fasta, file=out f, format="fasta”, width=50)#fastan b B FIEFELI- 7 7
L
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" a8

AT TR0 [ErmBa %% FI

7714 JL4 :rcode_translate2.txt translate B E T R Zhoge| ML KO EL T
LT T5—AHFIBA E. AFhoge S R ENALLY
#####tg####################¢ ;. I _EHTERLTULNSTZITTY , IsB%EOobjectsfE
setwd("C: Users/kadota/Desktonshoge™ # TAT b o T EMhoge 74 % ; \ =9 I
#zetwd("C: /sers/kadota/Desktop”) S S S [ P O Au?:“ REMERSNTL 67]_7_/17\\'\% JART
#setwd("C: Users/kadota/Documents ™) # T4 Ffadobkl W7, ﬁﬁb‘(:hogeliﬁﬁ: Lﬁb\;tb\ﬁj\b\éo
.

| /
B S S
I ENEREREIERIS . [ R Console fo e ]
B S L > rm(hoge) )
in f <- "Eample1 .fagtan BANZ7A) o hoge
tiut_f - "hogel.fasta HH0 7 7 ) IS—: A331hk
BB Ly — O — > hoge <- translate

i —igl BUFICIZ— (functi
unable to fin

(classes, fdef, mtable)

an inherited method for function 5

librarv(Biostrings)

n

BAFI T 7 AN OERFAF L > hoge

fasta <- readDMNAStringSet(in_f, format="fasta " J#in_|| IZ—: FJ310+ 'hoge' H&HDTHA

4 > 1s()

N [1] "fasta™ "in f" "out f"

hoge <- translate(fasta) ffastaZ 7 I||S opiects 0 - -

rames(hoge) <- names(fasta) IR T3S " w o ome nooom "

fasta <- hoge thogeth B3 :El-] fasta tn_f out_f =
fasta WL T2 - | .

- 'l [T b

7 7L ICiRIFL
writeXStringSet (fasta, file=out f, format="fasta”, width=50)#fastan b B FIEFELI- 7 7
L
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:Zr-

774 )L :rcode_translate2.txt

RO —88

TN EEIXrmBEE % F|

RAERSNTVWDEF T INEEREERT S

RERFRR R R AR R A R L
i PR Lo R UODEEL
RUARARAHR AR R AR AR AR A AR

setwd("C: Alzers/kadota/Desktonshoge™ # T A7 b o ZF EDhoge 7 A

t=etwd("C: Allsers/kadot a/Deskton™)
fzetwd("C: Azersdkadot a/Document ™)

1
pnERRRR
fit ENSRECHIERIS L

BERRRRR AR R AR AR AR Y
in_f < "samplel .fasta”
out f <- “hogel. fasta”

"
fAEN i T — O — F

librarv(Biostrings)

b
AN T 7 ILDFidhAd

fasta <- readDNAStringSet (in_f, format="fasta " #in_

L

B

hoge <- translate(fastal
names(hoge) <- names(fasta)
fasta <- hose

fasta

.
7 7 )L (ZIRTFL

writeXStringSet (fasta, file=out f, format="fasta",

4

g 259622 12071
# (=4 FFaAd k]I

VY A IErmlist = 1s0), JHERICEWIsEA%E A
WCTHIATRREGA T OO ERTIELSELT
HABEWNELSTEEN TSNS, character(0) (X
ABENENSIEKRTY,

R R Console

> 15()

7 -
[1]

B A=
> 1s5/()

> |

4

"fasta™ "in f" "ouf £"
> objects () N

"fasta™ "in f"
> rm(list

character (0)

= 1s5())

il I

Hfasta®™ 7 I/ BERECHIZHEIER L 7o #6 R Those (ZFE5H
HRIATIIFER LIGERO A 75 £ 7 FhogetDdescri

thogeM B T fastalZf&iH
HESHLTAIZIF T

width=D0)#fasta PR FIEELIZ 7 7

Sep 8-9 2014 NGSIEREI—X
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74 )L :rcode_translate3.txt

S S

B IFET LT RUOERL

B ]

setwd( C: /Users/kadota/Desktop/hoge™) # 7 A7 b v 7 EDhoge 72 L F CLICLES
f=etwd("C: lsers/kadota/Desktop™) # (725772 LGS
teetwd("C: Azers/kadot a/Documents™) # T FFaA k] ZLES

&
RO A A A A i
#t A7 S FOiEE

RO —88

T T e RIRE - THCEMRBI--0RE—BR TLTH O EIRE)]

i list = [s()) €

hikE ROBEFHIEOLT . AT IFDEHFEETHIG

v
R R A 0
fit BMERECT S

R O R 0

in_f <- "samplel.fasta” BAN 7T 7AIBEIEE LT in_f (iR

out _f <- "hogel.fasta” B 7 7 A ILBEIEE L Tout _f (ZFEEHL

L

hAEI) Ly = EO—Fu

librarv(Biost rings) R P L Sy

L

BAFIT 7 A I OEiFAFL

fasta <- readDMAStringSet (in_f, format="fasta Jin f TIEELT- 7 717 ILOEiFAIHL
L

s

hoge <- translate(fasta) WHasta® 7 =/ EEECSIIZHIER L TiE R Thoeel(Z
names(hoze) <- names(fasta) HRIATIIFER LIcEROF 72 7 FhogetDd
fasta <- hoge thoge 8 FfastalZ 80

fasta MESAL TAIZFTT .

+

7 7 A )LIZIRTL
writeXStringSet (fasta, filezout _f, format="fasta”, width=b0)#factanh B Fi5FE .1
e

21




" a8

—
T 9 0) J:FIIJ [?translate |& =& help(translate) | TF
translate M Z (T (FHEDDHIC
774 )L4 :rcode_translate2.txt AAStringSetNEFENLGWNEFTE, AhL
FRHERREARHARHARRAR R ARHARH L LTHEz AfastaA o) TOROA A=,
ft PR« L o JOESL - NS
R DLz B (Arguments) ELVWNVET
setwd("C: /Users/kadota/Desktop/hoge™) # T AT b o F Ehoge 74 L FIZLTCETL
#setwd("C: MUsers/kadota/Desktor”™) # =27k CLtEE
#zetwd("C: Alsers/kadota/Documents™) # T<A4 FFaA b ZLIZ0IES
L
#1'1““““““““““““““““““““““““. /
i IR R Console =
##|} fasta
;D A AAStringSet instance of length 1
N width seq names
] [1] 4 SDGL
il =
L| » translate(fasta)
#4 LIFIIS— (function (cla fdef, mtable)
f4 unable to find an jafilerited method for function ‘translate’ for signature ‘“"AAStringSet™’
Yl > hoge <- translate(fasta)
E” LIFizT5— (function (classes, fdef, mtable)
ng unable to find an inherited method for function ‘translate’ for signature ‘"AAStringSet™’
il = hoge
fz A AAStringSet instance of length 1
n width seq names
1 [1] 4 SDGL kadota
wl > |
.

4 I
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IR R Console =] s

> ?Lranslate

starting httpd help server ... done translateF;EPﬁﬂUﬁ“lj]&L,'C%H’H‘H’é:t,
> | translate {Biostrings} M [LDNAStringSetX°oRNAStringSet/i &

T®HY . AAStringSetELNDERIR AN

EMRMYZET , UsageEArguments D iC
BTN =WaMNUET . T, Shiod
SR Z Bk . codonsFADEEIZT DK
CEEBLTUBELITTOLEEY,

o {0 —#% 52 || (translate P&

4

Translating DNA/RNA sequences

Description

Functions for translating DNA sequences into amy#s acid sequences.

Usage

#%# Translating DNA/ENA:
translate (x, genetic.code=GERATIC CODE, if.fuzzy.codon="error")
$#%# Extracting codons
codons (X}

wlfthout translating them:

Arguments

® A DNAStringSet, RNAStringSet, DNAString, RNAString, MaskedDNAString
or MaskedRNAString object for translate.

A DNAString, RNAStning, MaskedDNAString or MaskedRNAStrning object for

codons.

netic.code  The genetic code to use for the translation of codons into Amino Acid letters. It
must be represented as a named character vector of length 64 similar to
predefined constant GENETIC CODE 1.e. it must contain 1-letter strings in the
Amino Acid alphabet and 1ts names must be 1dentical to names (GENETIC CODE).
The default value for genetic.code 1s GENETIC CODE which represents The
Standard Genetic Code. See 222 21.PHRBET) for the Amino Acid alphabet and 2
GENETIC CODE for The Standard Genetic Code and its known variants.

if.fuzzy.codon How fuzzy codons (1.e codon with [UPAC ambiguities) should be handled.
Sep 8-9 Accepted values are: 23

[}
m




= B
Contents

m 3-4. R Bioconductor I, 2014/09/09 10:30-14:45, B fk. EH
Tips:setwdBAEEFI AL - EMLGIEETALINIDERE
T—R3DE!N :translate BEAE D A 1 {FHR(AAStringSet)
Tips: ATz IMDEE
T—A20OR2: MREFIMBOI—FDOhH4EfEHR
N—2aVERIBIEE/NN—D30 7y T
N—D3VEBENDDEE
n BEMNSIRF :Biostrings/ N\ — MDreadDNAStringSet B8 2k
s IREISFEKFE :BSgenome.Hsapiens.UCSC.hg19/\wH — T AE—4—ER 5| G
Bioconductoril &8
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A200 | —f% | BIRE(translate) zIF NEW

B EACFIFF oA AT /BT CEsR T & AL ET .
P77 4L O D EE | TRRALI- 27 I BT HAST L2 JISEEEL LI TEar ~,

[ (translate FE

RO —88

1. FASTAJER, 771 ) (samplel.fasta)D 155 :

#FLFL T EOD-F
library(Biostrings)

#A7 7 A IO IR

fasta <- readDNAStringSet(in_f, format="fasta")#in fTIsEL =7

»kadota
AGTEACGGTCTT

#Ah 7
h

1 IBEFIEFEL Tin_FICHEIH
#1 1T ILBEIEEL

Tout TIC#EiA

#1507 — D DFE A AP

o BN N

#EE

hoge <- translate(fasta)
names(hoge) <- names(fasta)
fasta <- hoge

#2771 ICRTE

writeXStringSet(fasta, file=out f, format="fasta"

<

#fastaw 7 I /BEECT|ICHFRER L FoiE Fhogel THE R

in fCHEELIZANT7MILE
readDNAStringSetFaEPﬁ&’éﬁEJL\
THEHIAATZE Dfastad TP
T M. translate B A S
EL TS IH{F(F4SDNAStringSet

Sep 8-9 2014 NGSIEREI—X

#IRA TIZFMERL 7RO A 2/ = D Fhoge®descript 3 — NCANY XY
#hoge D 5 fastal Cf&§1 ﬁ/itf%é'—&b 73 75 6
4HEET L T At T 7

R R Consoke T e

> in f <- "samplel.fasta" £S5 |

> out f <- "hogel.fasta" #05

>

> #AEGI -VEO-R

> library(Biostrings) #1w5

>

> # AT DERH IAH

> fasta <- readDNBZTringSet(in £, format="fasts$

> fasta P

A DNAStringSet instance of length 1
width seq names S

[1] 12 AGTGACGGTCTT kadota =

> |

4 Il I

25




A200 | —f% | BIRE(translate) zIF NEW

o {0 —#% 52 || {translate P&
BEECFESA A TF 2 /BBACY | CFRR T 2 W AL ET .
27 )-TT L OO ERTEAL IO 27T EENTH AT L0V ISEEIL LI TEaE 2, H{Eldi]'t 3
1. FASTAJER, 77 1 ) (samplel .fasta)D 355 .E'.GTG.'E.EGGTBTT
in f <- ["samplel.fasta" #A N 277 A IBEREL Tin_fICHE M
out_f <- "hogel.fasta" #1127 F 1B EEEL Tout_fICE i
0 . -
BT T — VRO — 2\j37?”f)b0)des;crlp:clon170)
library(Biostrings) #1350 T — L DFE A AR Eaﬁh‘namestt,\jig—]ﬂﬁ\ EE?U
ik?jTﬂb?DiE?F& Set(in_f, f t="fasta™)#in fTIEEL 727 7 1 )LD FiA A A E?ﬁfwidthtb\5iﬁﬁﬁ(:$§ﬁ:ﬁé
<- = . ; 27T i —
asta rea ringSet(in_f, forma asta")#in_f TsE 7 T 14 hTL\éu&%bb\éo
#EE
hoge <- translate(fasta) #fasta’®s 7 I /BEACTICHRER L 7o iEFR Ehogel C1E 1
names(hoge) <- names(fasta) #RE TIIFERL 7SRO 72 £ 7 FhogeMdescript
fasta <- hoge #hogeD™P & fastal CFE i1
#hEsI L T At Tt
R R Coreoie 7 e
#2741 ISR TE : . i
writeXStringSet(fasta, file-out_f, format="fasta"||> 1n f <- "samplel.fasta” #2075
> out f <- "hogel.fasta" #HHS
< >
> #AEGI -VEO-R
> library(Biostring #1w5
=
> #AFITFANDERH
> fasta <- regdDNAStringSet(in £,/ format="fasts$
> fasta
L DNAS ngSet instance of lenfth 1
width seq names S
[1] 12 AGTGACGGTCTT kadota 3
> | =
4 Il I
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A200 | —f% | BIRE(translate) zIF NEW

o 0O —f% | #H5 || (translate F¥
REACTEFEA A TT /BRI iR T 2 U AETRLET .
27 )-TT L OO ERTEAL IO 27T EENTH AT L0V ISEEIL LI TEaE 2, :}L{.ad':'t e
1. FASTAJER, 77 )l (samplel.fasta)yD 155 .&GTG.&EGGTBTT
in_f <-[* - #ANT 7 A IBEEEL Tin_floiEiM
out_f <- ™ " #1127 F 1B EEEL Tout_fICE i
. . ,—
BT T - VRO F _ 2\j37:7’f)b0)des;crlptlon170)
library(Biostrings) #1400 T — LADFT A IAPH Eaﬁh‘namest[,\j F;g’;&\ EE?IJ
§AHT T A ILOEAAM ( U KA width&EULNSEEEITHRY H
fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEEL /=7 7 -1 L DFTA AR —_ S S
- BAHTEN DI D, TzF=LseqH
#AEH * \ —
hoge <- translate(fasta) #—E}E;:a%%% Jﬁ;ﬁﬁ%ﬁ%:ﬁﬁﬂb ?’.:%‘é;%"&hﬂgl?'ﬁ%m ﬂ&[i* ﬁE‘iTéb\’f} /t
names(hoge) <- names(fasta) #RX TIZFERL 7GR DA 729 £ 7 FhogeDdescript] AR = > Sl oNe--
fasta <- hoge #hoge M F = fastal JiEiM EE )imgﬁaglniﬂé&l' °
#5a L T Hiat st '
R R Console EI@

#2771 I ICTRTF -
writeXStringSet(fasta, file=out_f, format="fasta"| > [asta

A DNAStringSet instance of length 1
< width seq names S

[1] 12 AGTGACGGTCTT kadota

> names(fasta)

[1] "kadota"

> width(fasta)

[1] 12

> as.character(fasta)
kadota

"AGTGACGGTCTT™"

> seq(fasta)

[11 1

> |

m

4 I 3

Sep 8-9 2014 NGSIEREI—X 27




A200 | —f% | BIRE(translate) zIF NEW

B EACFIFF oA AT /BT CEsR T & AL ET .
P77 4L O D EE | TRRALI- 27 I BT HAST L2 JISEEEL LI TEar ~,

[ (translate FE

RO —88

»kadota

1. FASTAJER, 771 ) (samplel.fasta)D 155 :

#FLFL T EOD-F
library(Biostrings)

#A7 7 A IO IR

fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEEL /=7 7 -1 L DFTA AR

#EE
|hoge <- translate(fasta) |
names(hoge) <- names(fasta)

fasta <- hoge

#2771 ICRTE

writeXStringSet(fasta, file=out f, format="fasta"

<

AGTGACLGTCTT

#0727 LEBFIEEL Tin_fICHEH

ENEN

=l =l

#1h > l--& % f8F L Tout_flC#EiM
translate B EE TR Dhoge#A

#1507 — D DFE A AP

[CEDHL>TWSIEN LMD

T 1k, AAStringSetfiz I

#fastaw 7 I /BEECT|ICHFRER L FoiE Fhogel THE R
#IRA TIZEMERL 7RO A 29 22 FhogeMdescript
#hoge D 5 fastal Cf&§1
#lEsH L T At ot

Sep 8-9 2014 NGSIEREI—X

IR R Console / o]l =)
> $5% I
> hoge <- translatgf{fasta)
> hoge P

A AAStringSet instance of length 1

width seq names

[1] 4 SDGL kadota
>
L I 3
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A200 | —f% | BIRE(translate) zIF NEW

B EACFIFF oA AT /BT CEsR T & AL ET .
P77 4L O D EE | TRRALI- 27 I BT HAST L2 JISEEEL LI TEar ~,

1. FASTAJER, 771 ) (samplel.fasta)D 155 :

#Ah 7
#1h >

LEBFIEEL Tin_fICHEH
|8 F$EE L Tout_fICHEiA

o~
ENEN

#FLFL T EOD-F

library(Biostrings) #1507 — D DFE A AP

#ANT T A ILDFEAIAF .
fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEEL /=7 7 -1 L DFTA AR

#E

[ (translate FE

RO —88

»kadota
AGTEACGGTCTT

hoge <- translate(fasta)
names(hoge) <- names(fasta)
fasta <- hoge

#fastaw 7 I /BEECT|ICHFRER L FoiE Fhogel THE R

W15 EER ver. 2.15.2F TlEwh
Bfiof=h, EBEREFMERE
DRIZER ver. 3.1.0&
Bioconductor ver. 2.14)Tld. =
DIEEIETHITPBELLY,

#IRE TIZFERL /2R DA ZF2 29 F hogeMdescript
#hoge D 5 fastal Cf&§1

#lEss L T St

R R Console o[
#2741 ISR TE -
writeXStringSet(fasta, file=out_f, format="fasta"| > $EE
> hoge <- translate(fasta)
< > hoge
A AAStringSet instan of length 1
width seq names
[1] 4 SDGL kadota
>
> names (hoge) <- names (fasta) #IRIAS
> fasta <- hoge #hoges
> fasta #UESES
A AAStringSet instance of length 1
width seq names
[1] 4 SDGL kadota 3
> | 1
1 1 b
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A200 | —f | BITREE P (translate)ZHEF NEW

B EACFIFF oA AT /BT CEsR T & AL ET .
P77 4L O D EE | TRRALI- 27 I BT HAST L2 JISEEEL LI TEar ~,

1. FASTAJER, 771 ) (samplel.fasta)D 155 :

[ (translate FE

RO —88

»kadota
AGTEACGGTCTT

NGSIEE I—RIR T % IZR8&E
BRFEZDESIIEET BhH.
N—2aVMEVDD R AR

THEMELTERIMNIZAF

#Ah 7
#1h >

LEBFIEEL Tin_fICHEH
|8 F$EE L Tout_fICHEiA

o~
ENEN

#F BT T — 2 O —

library(Biostrings) #1507 — D DFE A AP

#ANT T A ILDFEAIAF .
fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEEL /=7 7 -1 L DFTA AR

#a

hoge <- translate(fasta)
names(hoge) <- names(fasta)
fasta <- hoge

#fasta® ~ = . BEHCHI | BHaR L T-faok = hogel - 15 1H
#IRA TIZEMERL 7RO A 2 22 FhogeMdescript
#hoge D 5 fastal Cf&§1

#EAL TAHRITTE

#2741 ISR TE
writeXStringSet(fasta, file=out

6. FASTATE, 271 )l (samplel.fasta)D 155
L BRI CEUEFEN SN ET 45 AAStingSet7 72/ O Tdescrptiogf T A TLES S HMEES

< e 27T, - FUSE-LOTE .,

# N7 F A IBYIEEL Tin FICHEIN
#2771 6 E L Tout fICHEIA

in_+ <- "samplel.fasta”
out f <- "hogeb.fasta"

LB T - EO—F

library(Biostrings) #)5 0 T — S IDFE A A

#ANT T A I DEEAA .
fasta <- readDNAStringSet(in_f, format="fastf )#in fTI5EL 727 7 1 L DFcA A&

3

fasta <- translate(fasta)

#fasta® ~ = ./ BEBHCH|CBHaR L T-fook & fastal o e
R L TAHEITTY

#2270 CfFwT
writeXStringSet(fasta, file=out f, format="fasta", width=50)#fastalPEFIEFL =7 7
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A200 | —f% | BIRE(translate) zIF NEW

B EACFIFF oA AT /BT CEsR T & AL ET .
P77 4L O D EE | TRRALI- 27 I BT HAST L2 JISEEEL LI TEar ~,

1. FASTAJER, 771 ) (samplel.fasta)D 155 :

IBEIEEL Tin_fICHEHN
IBFIEEL Tout_TICHEIH

in £ <-[* " LNl
" Bh

out T <- " '

T

ENEN

F
F

RO —88

»kadota
AGTEACGGTCTT

#S B T — U O—
library(Biostrings) #1507 — D DFE A AP

# A7 7 A I DFEA AP
fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEEL -2 =

e
hoge <- translate(fasta) #fasta® > = . BRBALYN| - BRoR L Jofaok = hogel 18 i
names(hoge) <- names(fasta) #REE TIIFERL 7B RO 7 72 7 FhogeMdescript
fasta <- hoge #hogeD™P & fastal CFE i1
#iEEA L T At md
R R Console

#2727 A ILISRTF .
writeXStringSet(fasta, file=out_ f, format="fasta"| = AT

ERAMMEBEFORIRER
ver. 3.1.0&Bioconductor ver.
214)TlE, COEFRIFHIEK
B LNE2014/08/13[I2&KD
ULNF=AY, — B D FIE{E R H B
(XTS5 THIUENRH-F-DTY
- B DRBFEZFIBEL/N—D
AV DEWVWIKZEDTEHARL!

> hoge <- translate(fasta)

< > hoge
A AAStringSet instance of length 1
width seq names
[1] 4 SDGL kadota
>
> names (hoge) <- names (fasta) #IRIAS
> fasta <- hoge #hoges
> fasta #UESES
A AAStringSet instance of length 1
width seq names
[1] 4 SDGL kadota

> |

4 I
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m

31




= B
Contents

m 3-4. R Bioconductor I, 2014/09/09 10:30-14:45, B fk. EH
Tips:setwdBAEEFI AL - EMLGIEETALINIDERE
T—R3DE!N :translate BEAE D A 1 {FHR(AAStringSet)
Tips: ATz IMDEE
T—A2DE2 . FIREHNEREFOI—FDH B EfEER
N—=23 U FRIBE LN —2a 7y T
N—D3VEBENDDEE
n BEMNBIRTE Biostrings/ \'w— MDreadDNAStringSet B %
s IREISFEKFE :BSgenome.Hsapiens.UCSC.hg19/\wH — T AE—4—ER 5| G
Bioconductoril &8
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R R console

-~

> sessionInfo()
R version 3.1.0 (2014-04-10)

Platform: x86 64-wéd4-mingw32/x64 (64-bit

locale:

[1] LC COLLATE=Japanese Japan.93Z

] LC CTYPE=Japanese Japan.932
[3] LC MONETARY=Japanese Japan.932
]

]

LC NUMERIC=C
LC TIME=Japanese Japan.932

attached base packages:
[1] parallel stats
[e] datasets methods

graphics ~grDevices utils

other attached packageg~
[1] Biostrings 2.32.0  XVector 0.4.0
[3] IRanges 1.22.3 BiocGenerics 0.10.0

m

loaded via a namespace (and not attached):
[1] stats4 3.1.0 zlibbioc 1.10.0
> |
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BMC Bicinformatics. 2013 Jul 9;14:219. doi: 10.1186/1471-2105-14-215.

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

strategies.
Sun J', Mishivama T, Shimizu K, Kadota K.

+ Author information

Abstract

BACKGROUND: Differential expression analysis based on "next-generation” sequencing
technologies is a fundamental means of studying RNA expression. We recently developed a multi-
step normalization method (called TbT) for two-group RNA-seq data with replicates and
demonstrated that the statistical methods available in four R packages (edgeR, DESeq, baySeq, and
MNBPSeq) together with ThbT can produce a well-ranked gene list in which true differentially
expressed genes (DEGs) are top-ranked and non-DEGs are bottom ranked. However, the

Rver. 3.1.0DE&IF.
ver. 31 0[CEEI IX KLY

advantages of the current TbT method come at the cost of a huge computation {
R packages did not have normalization metheds based on such a multi-step strg

RESULTS: TCC (an acronym for Tag Count Comparison) is an R package that

functions for differential expression analysis of tag count data. The package incd
normalization methods, whose strategy is to remove potential DEGs before perfy
normalization. The normalization function based on this DEG elimination strateg
(i) the original TbT method based on DEGES for two-group data with or without

faster methods for two-group data with or without replicates, and (i) methods fo
comparison. TCC provides a simple unified interface to perform such analyses W
functions provided by edgeR, DESeq. and baySeq. Additionally, a function for g4
data under various conditions and alternative DEGES procedures consisting of f
existing packages are provided. Bicinformatics scientists can use TCC to evalug
and hiologists familiar with other R packages can easily learn what is done in TJ

CONCLUSION: DEGES in TCC is essential for accurate normalization of tag co
when up- and down-regulated DEGs in one of the samples are extremely biased

the functions ingplemented in edgeR, DESeq, and baySeq.
Here, we demopistrate that the DEGES-based normalization
methods are rjlore effective than the methods implemented
in the other packages. All analyses were performed using
R (ver. 2.15.2) and Bioconductor [20]. Execution times

were measured on a Linux system (CentOS release 6.2
(Final), Intel” Xeon® E5-4617 (2.9 GHz) 24 CPU, and
512 GB memory). The versions of major R libraries were
TCC ver. 1.1.99, edgeR ver. 3.04, DESeq ver. 1.10.1, and

baySeq ver. 1.12.0.

TCC is useful for analyzing tag count data in various scenarios ranging from unkf

biased differential expression. TCC is available at http-/fwww iu.a. u-tokyo.ac jp/i~kadota/TCC/ and

will appear in Bioconductor (hitp://bioconductor.orgf) from ver. 2.13.

PMID: 23837715 [PubMed - indexed for MEDLINE] PMCID: PMC3716758

Free PMC Article
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TCC: an R package for comparing tag count data with robust normalization

strategies.
Sun J', Mishivama T, Shimizu K, Kadota K.

+ Author information

Abstract

BACKGROUND: Differential expression analysis based on "next-generation” sequencing
technologies is a fundamental means of studying RNA expression. We recently developed a pfulti-
step normalization method (called TbT) for two-group RNA-seq data with replicates and
demonstrated that the statistical methods available in four R packages (edgeR, DESeq,
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normalization. The normalization function based on this DEG #imination sirateg
(i) the original TbT method based on DEGES for two-grougAlata with or without

faster methods for two-group data with or without replicaes, and (i) methods fo
comparison. TCC provides a simple unified interfaceA0 perform such analyses W
functions provided by edgeR, DESeq. and baySegl Additionally, a function for g4
data under various conditions and alternative DEGES procedures consisting of f
existing packages are provided. Bioinformag€s scientists can use TCC to evalug
and biologists familiar with other R packades can easily learn what is done in TJ

CONCLUSION: DEGES inTCC is
when up- and down-regulated D

ential for accurate normalization of tag co
s in one of the samples are extremely biased

the functions implemented in
Here, we demonstrate that the DEGES-based normalization
methods are more effective thaf the methods implemented
in the other packages. All aghlyses were performed using
R (ver. 2.15.2) and Bioconductor [20]. Execution times

loeR, DESeq, and baySeq.

were measured on a Linux system (CentOS release 6.2
(Final), Intel” Xeon® E5-4617 (2.9 GHz) 24 CPU, and
512 GB memory). The versions of major R libraries were
TCC ver. 1.1.99, edgeR ver. 3.04, DESeq ver. 1.10.1, and

baySeq ver. 1.12.0.

TCC is useful for analyzing tagLount data in various scenarios ranging from unkf

biased differential expressi

. TCC is available at hitp:/fwww.iu.a.u-tokyo.ac. jp/~kadota/TCC/ and

will appear in Bioconductor (hitp://bioconductor.orgf) from ver. 2.13.

PMID: 23837715 [PubMed - indexed for MEDLINE] PMCID: PMC3716758
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What's new?

« ROEBOV =250 D2 F— )

FIRZ = &) — 3 Useful R E7E 502907 — LEFITTIT (I E )
>, ROKU% (Kadota et al, 2006). WAD;#% (Kadota et al , 2008¥4 & 12D
L BFFT SR DRA—FIC DL TIE, 2D =D IEEE | S0 T — 4
HE051E13 EIC(RTHEEACLY ﬁ”ﬂﬁ‘ffm THEUEFTOTTELEIEIS
HHRTIREALSI BT PO EE Bz ARG ailnET

|20 &5] = (last modified 2014/05/14)
1BED £ 0512 (last modified 2014/03/03)

RO 2 b — L& Fo Bl (last modifi 14/05/14)
ROEO) =25 D (A=) modified 2012/04/07)
{1 {51] (37035 18] 1 ) last modified YgT1/05/15)

-I:r*_/jﬁjbg'-_{g ( ot gmadafiad 01 AN TN

ROBDN—320DA A

DFW (Chen et al.. Bioinformatics. 2007)¢ Ly SAf 55755
Vg R 05 2 2 T g A B L DB R
T — 2RO I FRALEREETII G THELA
|3, R2.7. 287 WP &0 & L Tl EL 725,
CEINTCNFERA, TOLVIEETH, RDE
BIEITEST. Dg\%*'”ﬂﬁ'%é_tﬁ*'ﬁ“i@?
@% A e Ak — I A R2)

1L — )L T EBORD =521
2. R-X. YV Z-win32 exe( AR R-2 7 2-win3?2.

WEEICHFS

Previous Releases of R for Windows

This directory contains previous binary releases of R to run on Windows 95, 98,
ME, NT4.0, 2000 and XP or later on Intel/clone chips.

The current release, and links to development snapshots, are available here Source
code for these releases and others 15 available through the main CEAN page.

In this directory:

R 3.1.0 (April. 2014)
R 3.0.3 (March. 2014)

R 3.0.2 (September. 2013)
R 3.0.1 (May, 2013)

R 3.0.0 (April. 2013)

R 2.15.3 (March, 2013)

R 2.15.2 (Qgtober, 2012)
R2.15.1 (flle= 2012)

R 2.15.0Qkch. 2012)
R2.142 ary, 2012)

E 2.141 (December, 2011)
E 2.14.0 (November, 2011)
R 2.13.2 (September, 2011)
R 2.13.1 (July, 2011)

R 2.13.0 (April, 2011)

R 2.12 2 (February, 2011)
R 2.12.1 (December, 2010)
R 2.12.0 (October, 2010)
R211.1 May, 2010)

R 2.11.0(April, 2010)

E 2.10.1 (December, 2009)

B T T I i PRy s TATA T

RODEBD/N—3> DAY
Ab—IJLFIIE, Windowshft
MDver. 215.0DIHE .
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R R Console

(= & S

« ROEBOV =250 D2 F— )

R version 2.15.0 J2012-03-30)
Copyright (C) 2012 The
ISBEN 3-900051-07-0

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

ation for Statistical Co

RiF. BEEEVIFDIPTHD, EECBIFRIEITT.
—EDFRFICIEAR. BRCCNEBEMTACCNTELS

R ver. 2.15.0_ £ . Biostrings/ \'"wsr—<
DHzEBEFIETAOAR—IL,
Bioconductor ver. 211 TYl)—RXEh 1=
IN—32 DBiostringsM A2 A—ILE
NTWLBSIENTMD,

Befh s sFMCELTE. "1icense () "®a0E " 1icence (S

R R Console
R ZDEMECLDERTOVIHFTT,

514 "contributors () e ALTIREEL,
Fiz. RPORD) (ol —Uik BT E |H TS ED T
"citation () "¢ AHLTUZEL,

"demo () "c ANTNETEEHBICHTETT.
"help () "e¥hEA 2L THHET.
'help.start () "THTMLAZ2H (L2~ TH
"g () "CANTNERERTLED.

4 I

ENE URL
downloaded 42 Eb

package

Bioconductor wversion

iz il

= 0-

4 il

Sep 8-9 2014 NGSEEFI—X

> source ("http://bloc
A new version of Bioconductor 1s avAi
recent version of R;
install.packages ("BiocInstaller?’
'lib = "C:/Program Files/R/R-2
URL 'http://www.bloconductor.
Content type 'application/zip)

‘BiocInstaller’

The downloaded binary
C:\Users\kado

> blocLite("Blostrings")
BioC mirror: http://biocondugtor.org

Using Bioconductor version 2.11 (BiocInstaller 1.8.35
Installing package(s)
unable to access index for repository http:/$
also installing the dependencies

(= & S

-~

gLite.R")

able after ins$
see http://pigconductor.org/15s
pos = a["BioCso5
.p/library"' 1is no$
rg/gackages/2.11/biocs
lenfith 43242 bytes (4%

onductor.org/bi

r

m

11y unpacked and §

\AppDatg\Local\Temp\RtmpY50wus
.11 (BigcInstaller 1.8.3), ?biS

'"Biostrings'

‘BiocGenerics’, S




R R Console

> library(Biostrings)

ERkEh i)ty -3 BiocGenerics EO-RHTT

SRSl =R IAET : ' ‘BiocGenerics’!

The followling object(s)
xtabs

The following object(s)

anyDuplicated, cbind, colnames,

get, intersect, lapply, Map, ma
pmax.int, pmin, pmin.int,
rownames, sapply, setdafT, table,

WmRENE o =Y
Bl

nges TO0-FPTY

1: Jwh-3 "'‘Biostrings’' [F/N-I3» 2.15.2 O R D FTELN
"‘BiocGenerics'' ([#/{-%3» 2.15.1 @ R O FTELNELE
"‘IRanges’'' [F)i-%3v 2.15.2 @ R @O FrERNELE

2 w3
31 w3

are masked from ‘package:stats

are masked from ‘package:basegl
dupli

ion, rbind, Reduce,

+ RDED) =YD {2 =)l

, mget, order, ]

tapply, union, u

R ver. 2.15.0_E . Biostrings/ \'wsr—
DHEBEFIETAIVAN—IL, BEA
VAR—ILTE=LI7ED T, libraryBH%L
# FHL\TBiostrings/ V' r— & 55 A
ATWSESH, BEEAYE—VIETH%
=DIREIEIR ver. 2.15.0FZ1FE . 412 Rk
— JLLT=Biostrings/ N4 — &R ver.
2 15.2RE T CEON=EDTY IELE
STULVET, library(Biostrings) T/ \"w4
— U NO—FIZRETHIERICIEERR
TG DDLENHYET M, BEEFAY
—UMNHTULWNSIEIFTTT DT, FAlE
BIZCKICLTLWEE AL
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R R Console

> sessionInfol()
E version 2.15.0 (2012-03-30)
Platform: x86 6&4-p ingw32/x64 (64-bit)

locale:

[1] LC COLLATE=Japanese Japan.

[2] LC CTYPE=Japanese Japan.93Z2
[3] LC MONETARY=Japanese Japan.9S32
[4] LC NUMERIC=C

[5] LC TIME=Japanese Japan.93Z2

attached base packages:
[1] stats graphics
[6] methods base

grDevices utils

other attached packages:
[1] Biostrings 2.26.3
[3] BiocGenerics 0.4.0

IRanges 1.16.6
BiocInstaller 1.8.3

loaded via a namespace (and not attached):

[1] parallel 2.15.0 statsd 2.15.0 tools 2.15.0
> date ()
[1] "Thu Aug 14 14:38:54 2014"

> |

Fl 1 3

- « ROEBOV =250 D2 F— )

20148 H14BIREDREADRHFT/\—
< 321%8.1.1, BiostringsEx#H/\—avlx
2321, LHL.Rver. 215075 ERARD /N
—oarhme, 201458 14H1Z
Biostrings/ \wr— & BRI 24 A b—
JLLTHver. 2.26.3EED/N\—30 A
VAN —=ILENBRAITEENBETT,

m
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m 2011-11[Zver. 2.9%")1)—2R (R ver. 2.140CENEREER). 1R/ v —T %517
m 2011-04IZver. 2.8%")1)—R (R ver. 2.13.0TENMERESR). 12/ v — %K : 466

Sep 8-9 2014 NGSEEFI—X 41



" A
WS LR\ O

BMC Bicinformatics. 2013 Jul 9;14:219. doi: 10.1186/1471-2105-14-215.

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

Sun J', Mishiyama T, Shimizu K, Kadota K.

+ Author information

Abstract

BACKGROUND: Differential expression analysis based on "next-generation” sequencing
technologies is a fundamental means of studying RNA expression. We recently developed a multi-
step normalization method (called TbT) for two-group RNA-seq data with replicates and
demonstrated that the statistical methods available in four R packages (edgeR, DESeq, baySeq, and
MNBPSeq) together with ThbT can produce a well-ranked gene list in which true differentially
expressed genes (DEGs) are top-ranked and non-DEGs are bottom ranked. However, the
advantages of the current TbT method come at the cost of a huge computation time. Moreover, the
R packages did not have normalization methods based on such a multi-step strategy.

RESULTS: TCC (an acronym for Tag Count Comparison) is an R package that provides a series of
functions for differential expression analysis of tag count data. The package incorporates multi-step
normalization methods, whose strategy is to remove potential DEGs before performing the data
normalization. The normalization function based on this DEG elimination strategy (DEGES) includes
(i) the original TbT method based on DEGES for two-group data with or without replicates, (i) much
faster methods for two-group data with or without replicates, and (i) methods for multi-group
comparison. TCC provides a simple unified interface to perform such analyses with combinations of
functions provided by edgeR, DESeq, and baySeq. Additionally, a function for generating simulation
data under various conditions and alternative DEGES procedures consisting of functions in the
existing packages are provided. Bicinformatics scientists can use TCC to evaluate their methods,
and biologists familiar with other R packages can easily learn what is done in TCC.

CONCLUSION: DEGES in TCC is essential for accurate normalization of tag count data, especially
when up- and down-regulated DEGs in one of the samples are extremely biased in their number.
TCC is useful for analyzing tag count data in various scenarios ranging from unbiased to extremely
biased differential expression. TCC is available at http-/fwww iu.a. u-tokyo.ac jp/i~kadota/TCC/ and
will appear in Bioconductor (hitp://bioconductor.orgf) from ver. 2.13.
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Bioconductor

OPEN SOURCE 5O0FTWARE FOR BIOINFORMATICS

Home » Bioconductor 2.14 » Software Packages » TCC

TCC

TCC: Differential expression analysis for tag count data with robust
normalization strategies

Bioconductor version: Release (2.14)

This package provides a series of functions for performing differential expression analysis from RNA-seq
count data using robust normalization strategy {(called DEGES). The basic idea of DEGES s that potential
differentially expressed genes or transcrnipts (DEGs) among compared samples should be removed before
data normalization to obtain a well-ranked gene list where true DEGs are top-ranked and non-DEGs are
bottom ranked. This can be done by performing a multi-step normalization strategy (called DEGES for
DEG elimination strategy). & major characteristic of TCC is to provide the robust normalization methods
for several kinds of count data (two-group with or without replicates, multi-group/multi-factor, and so
an) by wvirtue of the use of combinations of functions in depended packages.

Author: Jiangiang Sun, Tomoaki Mishivama, Kentaro Shimizu, and Koji Kadota

Maintainer: Jiangiang Sun =wulkong at bi.a.u-tokyo.ac.jp=, Tomoaki Nishivama <tomoakin at
staff.kanazawa-u.ac.Jp=

TCC™)):

Citation {from within R, enter citation(
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Bioconductor

OPEN S5QURCE 5O0FTWARE FOR BIOINFORMATICS

Home » Bioconductor 2.14 » Software Packages » TCC

IRINTULVND, HIZIXTCC ver.

[ —

TCC

TCC: Differential expre|
normalization strategie

Bioconductor version: Releasa\(]

This package provides a ser
count data using robust nor|
differentially expressed genesjfor
data normalization to obtain a w
bottom ranked. This can be don
DEG elimination strategy). & ma
for several kinds of count data (
on) by virtue of the use of comb|

Author: Jiangiang Sun, Tomoaki

Maintainer: Jiangiang Sun <wulk
staff.kanazawa-u.ac.jp=

Documentation

To view documentation for the version of this packd

browsevignettes ("TCC™")

CHAWGES IN WERSICN 1.3.2

CHANGES IN VERSIOW 1.2 EI

PDFE R Script TCC

PDF Reference Manual

Text NEWS

Details

biocViews DifferentialExpression, RNAY
Version 1.4.0

In Bioconductor since BioC 2.13 (R-3.0)

License GPL-2

Depends R (== 2.15), methods, DESH
Imports samr

Suggests RUnit, BiocGenerics

System Reguirements

URL

Depends On Me

Imports Me

Suggests Me compcodeR,

Sep 8-9 2014 NGSEE T

BHLTWAZENDHMI S,

11.3TY2aLb—i 3T —3ERK
FH M generateSimulationDatalRi 1%
/ simulateReadCount&EULND R RITIZE

NEWSD EZAIL, N—2a T7yT
TEIZAIAZE L= DERIZER

- DESeq? was implemented in TGS for identifwing DEGs.

- EB%Seq was remwed frop TCG.

- arzuments of "WAD® fu c:tn:un WErE changed

- fixed hug in ".testByDeseq” that missing to treat size factors.

- the strategies for Df analvsis of paired two-group dataset were implemented.

- add the section for
into wignette.

escribing DE analysis of paired two-zroup dataset

this packaze was feleased as a Bioconductor packasze (previously CRAN).
Wil method for identifying DEGs was added.

ROEU method for ifentifving tissue-specific genes was added.
“increment” arzufent of ‘calcNormFactor’ function was added.
"replicates’ fiegfd of TCO class was deleted.

CHANGES IN WERSIOW f1.1.3

‘generateSimulationData’ function was renamed to 'sinulateReadCount .
"names " field af TCC class was changed to 'zene id’.

- 'hypoData’ was reduced to a smaller data set.

- 'hypoData_mgz” was created. This is the simulation dataset which cansists
of 1,000 genes and 9 samples.

CHSNGES IN WERSICW 1.0.0

- 'TeC" class was inplemented as a RS reference class. Wrapper functions

with functional programming semantics were proviede.
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OPEN S5QURCE 5O0FTWARE FOR BIOINFORMATICS

Home » Bioconductor 2.14 » Software Packages » TCC
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Documentation
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To view documentation for the version of this package installed in vour system, start R and enter:
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[P calcaucvalue

[P caleNormFactors
P clusterSample

P do_ToT

[P estimateDE

[P exactTestafterTbT
[P filterLowCountGenes
g getNormalizedData
g getResult

g hypoData

P hypoData_mg

g hypoData_ts

[P maplot

[P nakai

g NBsample

g plot

g plotFCPseudocolor
P roku

[P simulateReadCounts
/P 1cc

[P Tcc-class

P wap
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August 13, 2014

Type Package

Mainpfiner Jiangiang Sun <wukong@®i.a.u-tokyo.ac. jp>. Tomoaki
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DEGES is that potential differentially expessed genes or
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License GPL-2
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EP clusterSample

[P do_TeT

[P estimateDE

[P exactTestafterTbT

[P filterLowCountGenes
g getMNormalizedData
[P getResult

g hypoData

g hypoData_mg

g hypoData_ts

[ maplot

EP nakai

g ENBsampIe

g plot

g plotFCPseudocolor
[P roku

[P simulateReadCounts
[P Tcc

[P Tcc-class

[P wap

[ index

NBsample

ADRIIHEFERLEVSES
. SOBZERAMGETRINA A

Sampling from negative

Description

This methods allow sampling from Negative Bin

SEMNTVET, VDD —AT
T DB E R

ferentially expressed genes having specified level of differential expression in terms of fold change.
The proportion of upregulated are also specified. The distribution of original expression levels are
generated by resampling real data of Arabidopsis RNA-seq data from arab. This function will be
obsoleted. Use simulateReadCounts instead.

Usage

NBsample(DEG_foldchange = 4, repA = 3, repB = 3,

Ngene = 3000, PDEG =

| Arguments

DEG_foldchange Fold change value of differentially expressed genes

repA Replicate number for sample A B

repB Replicate number for sample B

Ngene Number of genes to produce

PDEG Proportion of differentially expressed genes

PA Proportion of upregulated genes in sample A among differentially expressed

genes (DEGs) i

Examples

## Not run:

sample <- NBsample()

## End(Not run)

2158 x 279.4 mm

0.15, PA = 0.2)
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IR R console

> library (TCC)
> ?NBsample
> |

e ] |

# TCCivr-UEN0-F | Reference Manual® O FE ik & 75
PRl REOT ) 2 | TRLNAEBIFRL T,

a

Sep 8-9 2014 NGSIEREI—X

NBsample {TCC} F. DJocuimentation

Sampling from negative biomial distribution

Descripticon

This methods allow sampling from Negative Binomial distribution with specified proportion of differentially
expressed genes having specified level of differential expression in terms of fold change. The proportion of
upregulated are also specified. The distribution of original expression levels are generated by resampling real data
of Arabidopsis RINA-seq data from arab. This function will be obsoleted. Use simulateReadCounts instead.

Usage

NBsample (DEG_foldchange = 4, reph
Hgene = 3000, PDEG = 0.15,

Arguments

DEG_foldchange Fold change value of differentially expressed genes

reph Replicate number for sample A

repB EFeplicate number for sample B

Hgene Number of genes to produce

POEG Proportion of differentially expressed genes

ER Proportion of upregulated genes in sample A among differentially expressed genes (DEGs)
Examples

#% Hot run:
sanple «<— HNBsample ()

#%# End(Hot run)

[Package TCC version 1.4.0 [ndex]
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= B
Contents

m 3-4. R Bioconductor I, 2014/09/09 10:30-14:45, B fk. EH
Tips:setwdBABEFIRAL - EMTEEXETALIMNDER
T—R3DE!N :translate BEAE D A 1 {FHR(AAStringSet)
Tips: ATz IMDEE
T—A2DE2 . FIREHNEREFOI—FDH B EfEER
N—2aVERIBIEE/NN—D30 7y T
N—=23 B0V DORE
s BEMNSIRTE :Biostrings/ Vw4 — MreadDNAStringSet Bi %}
s IREISFEKFE :BSgenome.Hsapiens.UCSC.hg19/\wH — T AE—4—ER 5| G
Bioconductoril &8
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o \ éEB (R EERFI R & D
/ \ / =Py L L O) —RIZ BB LL\RIB

18E M SIRTE : Biostrings/ \°\y’7'—~“) A HERRLTVET, OF
N prep— UEHANG 7Y T T — %
1400 | —#z | BIFREE S (translate)ZIEF NEW

To TS ELSHIR,
BEACHIE ST A T 2/ BRBUY] | CFfER T 2 U FEmLET .
27 ]-TF 1L O D BRI TRRLIZD 7 IVE B THET 4L DL

1. FASTATER, 77 - (samplel fasta)D I5-S:

CHEENL LR O,

in_f <- "samplel.fasta E°E L Tin_ flICiEi
out_f <- gel.fasta E°E L Tout FICHE30

#LFG T VRO -F

library(Biostrings) #1054 — LD A AP

#ANT T A I DFCA AR
fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIEFEL 727 7 1 D FAIr 7

#EE

hoge <- translate(fasta) #fasta’™ 7’ I /BEECYICEHER L 7o iSR Fhogel S
names(hoge) <- names(fasta) #IRIE TITEMSRL 72RO A F29 2 2 FhogeMdescript
fasta <- hoge #hogeN P & Ffastal Ci&iH

#HEEI T AT Td

#2771 I CfRTF
writeXStringSet(fasta, file=out f, format="fasta", width=50)#fastal PHFIEEL =77

< 2
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- _ M| —48 | EAREES st
\ s \ ?EB 201046108 1)1)— R DR
IN—3ELDE AP

ver. 2.12.0TZE1T
m IBENLIRTE Biostrings/ \°‘y"7'—~“) / readDNAStringSetBI &M
~ £E wT r &:5—615_75“:':.!35?—0
A0 | —f | BIREE R (translate)Z & NEW

B EALY T A AT 2 /B0 | CEiER T 2 W ATl T,
P71 )=T7 4L O ) D EE | TERALIZL D74 )]

1. FASTATER, 77 - (samplel fasta)D I5-S:

(= & |weSa)

-~

IR R console

R vefsion 2.12.0 (2010-10-15)
in_f <- "samplel.fasta # pyright (C) 2010 The R Foundation for Statistical$ &
out_f <- gel.fasta A4 ISBN 3-900051-07-0

Platform: x86 6d-pc-mingw3Z/x64 (64-bit)
#LFG T VRO -F -
library(Biostrings) Rit. BEHGYIFII7THD. [EE BRI TTS

e —EDEFCELE. BHEChEBRGTACEHTS
#AN T 7 A DA A A7s S SEBICELTIL. " license () 'BALE ' 1icens

fasta <- readDNAStringSet(in_f, format="f

#nTE REZDEIBCSLDHRIIOVIONTT.
hoge <- translate(fasta) #¢| #LA[E "contributors () 'EARLTIIE,
names(hoge) <- names(fasta) 43 Fo. RPRO)TT —UF HRPITE | BT AR TNCS
fasta <- hoge #h| 'citation() "¢ APLTIES.

#1

) "demo () ' ANTNETEEH SN TEET,

#2771 IICIRE "help () "eFhEA 2oL TN HET.

writeXStringSet(fasta, file—out f, format| rhelp. start () "CHTMLISOF ELAALTHAENES

O "EXATHEREETLET.

{ -

F] Tl 3
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_
IN—aENDE
B E M HIRTE : Biostrings/ \°‘y/7'—~‘)

s o0 | —#% | BIER ALY (translate P BV {5

RIE.R ver. 2.12.00DEAE(L
readDNAStringSet& UV B
% Tld7i<{read DNAStringSet

?EB

—— Eot-h BT,
{h0 | —# | BRES (translate £IE NEW El
1B EBCAES A AT :Jﬁiﬁﬂﬂl ﬁuﬂﬂ'%ﬁ*UH%Tbiﬂ'

27 )-T7 LD IDEEIT L L] P O~

1. FASTAJER, 771 - (samplel.

#LFG T VRO -F
library(Biostrings)

#ANT T A I DFCA AR
fasta <- readDNAStringSy

#EE

hoge <- translate(fasta
names(hoge) <- names(fa
fasta <- hoge

#2771 I CfRTF
writeXStringSet(fasta,

£

R R Console

>

=

>

>

>

>

e

>

e

>

>

4

(= & |weSn)

s

fasta <- readDNAStringSetgin f, format="fasta")#in fTiSELEDS
I5-: [EA# "readDNAStringSet" & RO i TEFthTLE

TN

hoge <- translate(fasta) $fasta® 7 /EEELSIICHEIERS

TS5 - translate(fasta) :
Bl 'x' EHDFLENFTHATLE (BE# 'translate' [CHHTEAVE

names (hoge) <- names (fasta) #IRIATF HERLEHERDA S

I5—-: FIu1Hk 'fasta' HENEHA

fasta <- hoge #hogel) P B fastallF&H

I5-: #AF31H 'hoge' HENFEHA

fasta #IESELTAEOTY

IZ5-: FAJE1Hk 'fasta' HEDEHER

#71 I IRTT

writeXStringSet (fasta, file=out f, format="fasta", width=50)#fasts
I5—: [ "writeXStringSet™ EROFa cHTEILEALTLE =

I I

Sep 8-9 2014 NGSEEFI—X
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IN—3 20D E search0 TRREN B/ Sy —
m BENSIRFE Biostrings/ \wH— F1E9 %, 2readDNAStringSet

XML, fEMIZBiostringsH’

R R Console

> search()
[1] ".GlobalEnv"
[4] "package:stats"”
[7] "package:utils™

[10] "Autoloads™

> ?readDNAStringSet

No documentation for 'readDNAStringSet' in specified packages and 15
you could try '??readDNAStringSet’

> ?read.DNAStringSet
> |

4

B\

TNo documentation&?:b— A
T. read.DNAStringSet TIE~

"package:Bilostrings" "package:IRangg —a7 LB ‘Vb/utﬁﬁ<o
"package:graphics" "package:grDevices"
"package:datasets” "package:methods"
"package:base”

X5tringSet-10 {Biostrings} R Documentation

Read/write an XStringSet object from/to a file

UL

Sep 8-9 2014 NGS:EEI1—X

Description
Functions to read/write an XStringSet object from/to a file.
Usage

#% Bead FASTR (or F&ASTQ) file=z in an XS5tringSet obiject:
read.B5tringSet (filepath, format="fasta",
nrec=-1L, =skip=0L, use.namez=TRUE)
read. DHAStringSet (filepath, format="fa=sta",
nrec=-1L, skip=0L, use.namez=TERUE)
read.BHAStringSet (filepath, format="fasta",
nrec=-1L, skip=0L, use.namezs=TRUE)
read.abScringSet (filepath, format="fa=ta",
nrec=—1L, =kip=0L, use.names=TRUE) 53




IN—U3ELNDEE

s o0 | —#% | BIER ALY (translate P BV {5

2010108 1J1)—X DR ver.

2.12.0DLE[ZX. Biostrings ver.
- ~ . . O N <
m BENSIHF Biostrings/ \'w — /2-18-4'5'5"0
A2 b0 | —§ | BIREF(translate) £ MG NEW /
18 BBLIEFEA 24 T Z/BRACT CHER T 2 W e
R Consol =
op 1A~ 1 5 T TR A0 7 1 B TR Corel (=2 e
. . > sessionInfol()
1. F:’!;ST:‘LEE-‘::"T"f”«'{&ﬂl]l]]l?]..fﬂﬁtﬂmjﬁ%: B verszion 2.12.0 {2':' D—l[j—].S}
Platform: x86 6d-pc-jhingw32/xed (64-bit)
in_f ¢<- "samplel.fasta™ #) -
out_f <- "hogel.fasta #1 locale:
. s . [1] LC COLLATE=Japghnhese Japan.932
AAERTL I e AT — 3 = — —
ifh%ar? [B;;tr;n;il:}l s )1 [2] LC CTYPE=Japangse Japan.93Z
. £ [3] LC_MONETARY=Japanese Japan.932
# AT 7 I OFEADA [4] LC_NUMERIC=C
fasta <- readDNAStringSet(in_f, format="fg4 [5] LC_TIME=Japangse Japan.932
#FE attached base pagkages:
hoge <- translate(fasta) #fa [1] stats phics grDevices utils
names(hoge) <- names(fasta) #18] [5] datasets méthods base
fasta <- hoge #ho
#%| other attached ackages
1] Biostrings 2.18.4 IRanges 1.8.9
#77 4 ILITRE ) S ges_
writeXStringSet(fasta, file=out f, formats loaded via a namespace (and not attached):
[1] Biobase 2.10.0 tools 2.12.0 £
< - | - -
Sep 8-9 2014 NGSEEFI—X . b 54




o A0 —#% | ERERACDS| (translate 7 BT {5
2012438 1)1J—RXMDR ver. 2.15.0

"
O L9 4 B 7
IN—D3VENDEE
R R Console =R

—C\:%{r?j-étla_[iﬂjiﬁho
Z D L (EreadDNAStringSet T

-~

R version 2.15.0 (2012-03-30)€
Copyright (C)

ISBN 3-500051-07-0

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

Rif. BERGVIFDIFTHED. IEECEBRIEITTS
—EDFRMFCIEAR. BRICCNE BELHRTAICHTS

2012 The R Foundation for Statisticals [©

] tread. DNAStringSet THEHBL LT
LZ2(FANTNTUL =,

/

ELfh RO EFAICRALTIE. '1icense () "HalrE

RI %< MEMECLSHEREITOV DT,

El<F "contributors () " AFLTEEL.
Tz, RPROD o —UE BT e | AT a0 2T ]
"citation () "¢ AALTZEL,

"demo () " ANTNE T EEHOEHTETT.
"help () "cTNEA AL TN HET,

"help.start () "THTMLYS2Y (CEaAL T Hi#
"g() "EANTNEREMETLETS.

4 L

Sep 8-9 2014 NGSEEFI—X

R R Console E'@
> library(Biostrings) # -5 ]
>
> FAF0PA)DE A
> fasta <- readDNAStringSet(in f, format="fasta")#1$
>
> #FE
> hoge <- translate(fasta) #fastakr’s
> names (hoge) <- names (fasta) #IRIATIE S
> fasta <- hoge #¥hoged s
> fasta #IESELTS
A AAStringSet instance of length 1

width seq names 5
[1] 4 SDGL kadota
>
> #IP1ICIRTF
> writeXStringSet(fasta, file=out f, format="fasta"s
>
> | 3
4 L} ; 55




» Y §  S=E | =P gEB
— R —
IN— A ENND RS
R R Console E@
R version 2.15.0 (2012-03-30)<€ :
Copyright (C) 2012 The R Foundation for Statistical$ |
ISBN 3-900051-07-0 xal))=
Platform: x86 64-pc-mingw32/x64 (64-bit) O, FiDEZELIEBRFELND
ZLEEZTIZHLTULVED ST,

Rif. BERGVIFDIFTHED. IEECEBRIEITTS
—EDFRMFCIEAR. BRICCNE BELHRTAICHTS
ELfh RO EFAICRALTIE. '1icense () "HalrE

RI %< MEMECLSHEREITOV DT,

El<F "contributors () " AFLTEEL.
Tz, RPROD o —UE BT e | AT a0 2T ]
"citation () "¢ AALTZEL,

"demo () " ANTNE T EEHOEHTETT.

"help () "cTNEA AL TN HET,

"help.start () "THTMLYS2Y (CEaAL T Hi#
O "EADTNERERETLET.

4 L

Sep 8-9 2014 NGSEEFI—X

IR R console

/ il
-~

format="fasta") #5

> #AFTPA DR AH

> fasta <- read.DNAStringSet(in_ f,
BT AV -

'read.DNAStringSet' 1s deprecated.

Use 'readDNAStringSet' instead.
See help ("Deprecated")

>
> $#FE
> hoge <- translate(fasta) #fastakr§
> names (hoge) <- names(fasta) #IBIETL S
> fasta <- hoge ¥hoge®ds
> fasta FIESAL TS

A AAStringSet instance of length 1

width seq names

[1] 4 SDGL kadota
>
> #IPAIICIFRTF
> writeXStringSet (fasta, file=out f, format="fasta"$

> |

1 [m

4 1Ll 3
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= B
IN—a NN EE

o A0 —#% | ERERACDS| (translate 7 BT {5

R R Console

> ?readDNAStringSet
> ?read.DNAStringSet <

> sessionInfo()
R version 2.15.0 (2012-03-30)
Platform: x86 64-pc-mingw32/x64 (64-bit)

locale:
[1] LC COLLATE=Japanese Japan.93Z2
] LC CTYPE=Japanese Japan.93Z
] LC MONETARY=Japanese Japan.93Z2
[4] LC NUMERIC=C
] LC TIME=Japanese Japan.932

attached base packages:

[1] stats graphics grDevices utils
[5] datasets methods base

other attached packages:
[1] Biostrings 2.26.3 IRanges 1.16.6
[3] BiocGenerics 0.4.0 BiocInstaller 1.8.3

loaded via a namespace (and not attached):

[1] parallel 2.15.0 statsd Z.15.0 tools 2.15.0
> |

4

m

MDLE(E. 2readDNAStringSet T+
?2read.DNAStringSet CH<v =217
LB AERLTLV =,

Sep 8-9 2014 NGSEEFI—X
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J74 )L :rcode translated.txt ST

74 )L4 :rcode 20140909 txt

R A A
# 1FET LT R UOESE
HAA A A

#zetwd(C: Asers/kadota/Desktop ™)
teetwd (C: Aleere/adot a/Document ™)

J

FURRR A A AR S A Y
e A7 RmiEE
RRRRR A AR A A
il list = Is())L

setwd("C:/Users/kadota/Desktonshoge™) # T AT b v 7 LM o0d ite(Biostrines ) H Biostrines! o r—J@A 232k
e Sl e N
1= FFadlibrary(Biostrines) f Biostrings/ior—&0—HFu
.
? readDNASt ringSet f <= aTIEFRTL
?read. DNAST ringSet e e N | P
seszionlnfol) # BoORFRIETIESL

4
T
f FERECY ANIS

BRI A

in_f <- "samplel.fasta”
out _f <- "hogel.fasta”

.
HLEE S =0 — K
librarv(Biostrings)

v
AN T 7 A IOFdA

fasta <- readDMAStringSet (ir_f, format="fasta JHin f TISE LI 7 71 )LMEFHAFL

i

s

hoge <- translate(fasta)
names(hoge) <- rames(fasta)
fasta <- hoge

fasta

i

#7741 )L ICIFTFL

writedStringSet (fasta, filezout f, format="fasta”, width=h0)#factaDPBFIEFELI- 7 7

+

tit Tips (Biostrings! tor—2000
HEHHHHH RS SR

source “http: Afbioconductor.ore/biocl ite R7I8 Biostrings! Vo r—20d0 1]

AN T 7 ILBEREEL T in_f [CF&H1
#Hh 7 7 LB ETEE L Tout _f IZ12#A

hoDTFrJL—ka—FopaE

B T — 2 QEEIAR RTRIAMERZITOTLNET,

#Hasta®™ 7 I/ BERCHIZENER L T2 35 R Fhoge (ZFEFAY
BRAIATIIFERLIZiEERE N A 75 2 7 FhogePidescri
thoge B & fastalZ§25H

WMERLTAIZIFTT.
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" S
IN—3 BN RLE

R R Console =1 | (S

R version 3.1.0 (2014-04-10) <= "Spring Dance"
Copyright (C) 2014 The R Foundation for Statistical$
Platform: x86 e4-wed-mingw32/xed (e4-bit)

m

R [{. BESVIF2I7TED. TEEICEBIFRIEITS
—EOFRMCIEAE. BRCCNEBERTCHTS

o A0 —#% | ERERACDS| (translate 7 BT {5
2014E481)')—AX DR ver. 3.1.0

_— Tl&. 582 [ZreadDNAStringSetLL

MZ T ANTZLIED TN,

B st iF#RCRALTE. "1icense () ' HalpteL1ic

IR R Console F=3 ol =X
R FE<OEMEBCLOERIOVIONTT. > library(Biostrings) # -5 ]
<@ '"contributors()' EAALTUESL =
Fo R P R @I —UER BT IATAREOH > #2 HorILOEH A
"citation () ' EANLTUZEN, > fasta <- readDNAStringSet(in f, format="fasta")#i$
>
"demo () ' EAFTNETEEHGCELTETT. | > #£E
"help () ' cTNEFLI AL THHET. > hoge <- translate(fasta) $fastak?s
'help.start ()" T HTIML J5O%I(Cda~Jl| > names (hoge) <- names (fasta) #FIRIATE S
"g() ' cANTHIE R BEETLET. > fasta <- hoge #hoged@ s
. — > fasta FIESELTS
A AAStringSet instance of length 1
width seq names 5
[1] 4 SDGL kadota
>
> #IP1ICIRTF
> writeXStringSet(fasta, file=out f, format="fasta"s
> 3
> | 1
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- _ AT | B | EEREES s B0
/ \— /3 / L \ O) ?EB 20144E4F1)1)—Z DR ver. 3.1.0

Tld. SE2[ZreadDNAStringSetL
R R Console 7 #%H]\’hﬂ(ﬁof“éo

R version 3.1.0 (2014-04-10) <= "Spring Dance"
Copyright (C) 2014 The R Foundation for Statistical$
Platform: x86 e4-wed-mingw32/xed (e4-bit)

m

R [{. BESVIF2I7TED. TEEICEBIFRIEITS
—EOFRMCIEAE. BRCCNEBERT TS

B D SMBCRIL T, ' 1icense () ' da(| 1o R Cone =l
> $# AP DS AP
R F&{DEmECLISRETIOVIONTT, > fasta <- read.DNAStringSet(in f, format="fasta")#$

FFL<IX 'contributors ()" ¢AALTIIEL I5-: [# "read.DNAStringSet" &BoaItHS
FE R P R WU BT IATAIE0R  wrapup EIS-pEECDFELE:  JRDVIVERS
"citation () ' ¢ ALTUZEL, >

> # 5 E
"demo () ' CANTNETEEHBCENTESTT. | > hoge <- translate(fasta) #fastak7s
"help () ' cFhEADI AL TR BT, wrapup HEIZ-pECDELE:  JRDLaVERS
'help.start ()" T HTML J5o¥icdd~)l| LITFEIS- translate(fasta) :
"g() ' EAHTNE R BHETLIT. g1E "x" OFHMEPCIS-HEEZLE (EF 'tras
. . wrapup PICIS-HEECDFELEZ:  J=DLaVERS
> names (hoge) <- names (fasta) #IRAATIES

I5-: AJU1h 'fasta' HFEDEHA

wrapup PICIZ-HREIDFELE:  IxrDIavERS

> fasta <- hoge #¥hoge® s
IZ5-: FFE1DE "hoge' H&ENFHA

wrapup HPICIZ-HEIDELE:  JxbIarERS

> fasta #IESELTS
I5-: AJU1h 'fasta' HFEDFHA
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o A0 —#% | ERERACDS| (translate 7 BT {5

IN—3 BN EE

20145F481)1)—X DR ver. 3.1.0

R R Console

> ?readDNAStringSet

> ?read.DNAStringSet
No documentation for ‘read.DNA
you could try ‘??read.DN
> sessionInfol()
R version 3.1.0°(2014-04-10)

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

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

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

[5] LC TIME=Japanese Japan.93Z2

attached base packages:

1ngset’

TIl&. 5E£[ZreadDNAStringSetL
MZITANTGELZZDTINVD,

$ 2TV EFRT
# T2 7IEFRT

ngsSet’ in specified packages and librari$

# BoDRIREFIES

LC CTYPE=Japanese Japan.353Z2

[1] parallel stats graphics grDevices utils datasets methods
[B] base
other attached packages:

[1] TCC 1.4.0 ROC 1.40.0 baySeq 1.18.0

[4] edgeR 3.6.0 limma 3.20.1 DESegZ 1.4.0

[7] RcppArmadillo 0.4.200.0 Rcpp 0.11.1 GenomicRanges 1.16.1
[10] GenomeInfoDb 1.0.2 DESeq 1.16.0 lattice 0.20-29

[13] locfit 1.5-9.1 Biobase 2.24.0 Biostrings 2.32.0
[16] XVector 0.4.0 IRanges 1.22.3 BiocGenerics 0.10.0

loaded via a namespace (and not attached):

[1]
[A]

annotate 1.42.0
menefilter 1 .46 10

AnnotationDbi 1.26.0 DBI 0.2-7

rmenenlotter 1 .42 .10

arid 3.1.0 61




" A
IN—U3ELNDEE

BEMNHIRTE : Biostrings/ \w/ir—o
R ver. 2.12.0 (2010108 1J1J—X)

m Bioconductor ver. 2.7; Biostrings ver. 2.18.4):read.DNAStringSetB8 £ ) &

R ver. 2.15.0 (2012438 ")1)—X)
m Bioconductor ver. 2.11; Biostrings ver. 2.26.3): ¥54T2f

R ver. 3.1.0 (20145F48")1)—X)

m Bioconductor ver. 2.14; Biostrings ver. 2.32.0) : readDNAStringSet & 2 D &

NITBEDHFEETIT H.
IREEITREOEHEHYET,
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IN—U3ELNDEE

m IHAENSEKF: BSgenome.Hsapiens.UCSC.hg19/\vir—
R ver. 3.0.3 (2014838 1)!1)—X)
m Bioconductor ver. 2.13: /Ny —U RIZ EREIIERAIEI2SN TULNS
R ver. 3.1.0 (201454 /")1)—X)

m Bioconductor ver. 2.14: 317 #A(Transcript DB, X DA T U MF|HE HEER)

R ver. 3.1.0C#ITHAIC
AD TS EH|Z4ES
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Contents

m 3-4. R Bioconductor I, 2014/09/09 10:30-14:45, B fk. EH
Tips:setwdBAEEFI AL - EMLGIEETALINIDERE
T—R3DE!N :translate BEAE D A 1 {FHR(AAStringSet)
Tips: ATz IMDEE
T—A2DE2 . FIREHNEREFOI—FDH B EfEER
N—2aVERIBIEE/NN—D30 7y T
N—D3VEBENDDEE
n BEMNSIRF :Biostrings/ N\ — MDreadDNAStringSet B8 2k
s IEHISFEKIFE: BSgenome.Hsapiens.UCSC.hg1 9/ 3w r— T AE—4—E TG
Bioconductoril &8

Sep 8-9 2014 NGSEEFI—X 64



® .
NGST—42f#HTER

o {0 —f% | BoPIERIF | FOF—2—BC¥| | BSgenome

ROIGEEAHIEHT

~NGS, RNA-seq, 7 . 4a,

FS AT — L,

(last modified 2014/07/14, since 2010)

JiFmESCEMEI L

IEMAL. BIRER. S5t EFIW. RAF AT 32T 4D~ R/ A —

What

EL
» 201
3
» 201
« FH

=

|7
+ 201
E_

)
==

{0 | —h%
{0 | —h%
A0 —#%
Aoh0| —f%
A0 —#%
{0 | —h%
A0 —#%
{20 | NGS
4+ 0 | NGS
{2+ 0 | NGS
{2+ 0 | NGS
{2+ 0 | NGS
{0 | NGS

BoFIERiS
BoFI BRI
Bo7I ERiS
BoFI RIS
Bo7I ERiS
BoFI BRI
BLFIEYIF | b=
e i Sl 24

T/ LEDH | Z2HEDBDYGS (last modified 2014/05/28)

A/ LBCF| | BSgenome( last modified 2014/06/28) NEW
FOE—4—808 | 22 HEDES
ZOF—42—A05 | BSzenome
70O — 45— Aoy | GenomicFea¥res(Lawrence 2013)(last modi
F?JEMMMJ&M&&&M

qPCRA> microarrd

CIEN I S

BLEIEY{S | FAST
BCEIEYS | FAST
BLA|ER{E |22

{2+ 0 | NGS
{2+ 0O | NGS

BLFIERIR [+ 32
F AT =30 1F

{0 | NGS
{0 | NGS
k0| NGS
{0 | NGS

F AT =g 1S
F AT =g 1
T AT =g 1S
F AT =g 1S

{2+ 0 | NGS
A2+ 0 | NGS
{2+ 0| NGS

F AT =g
AT =g 1E
F AT =g

Sep 8-9 2014 NGSEEFI—X

/ LBLHI ) LB S %

st modified 2014/04/02)

modified 2014/04/25) 7:;%)&(,\:)&—2

ERPTOREE DR IR
£ WFEIZDOVTIEL, ’f/AﬁE

Chnag B

multi—-FASTATE R 7714 IL &

L THRFREE, 53K Z %<
AR ver. 3.1.0

THTWAHZREITLET,

A00 | — i | A& | 7OE—4—& 5] | BSgenome

BSzenome! {7 — AN TS G EYIED 70T — 52— G057 (S0 ERE SOTEECT): _LiBCY| e RIS T 24
UEFTRLET., v O+ 2 +F F(Athalianay, 7% (B.taurus), $838(Celegans). #(C familiaris), F440% 3%
3/37 1T (D melanogaster), ¥ 75 71wisa(Drero). ARGE(E.coli). F3 (G aculeatus). t2F 3974
(G.gallusy. -} (Hsapiens) . 737 7L (Mmulatta). 77 2 (M.musculus) . F 20032235 — (P.roglodytes) . St
(Rnorvegicus). 1 EFEFE(S cerevisiae), F F /75w (Tgondu) &= Cif ¢ o HiEN T HUIEETH 2 &
i IS, £IE Lo T _EABCHIEREL I DD R T (B 0=,

2717 L OO ER|TI7 1 e FmEL AT gL OFJICEEL LRI~

1. HIH T g I RIC (2 — I BAO L i) 2 7~ FLithvigs:

#EA T — i E O - )
library(BSgenome) #1450 AT — DL A AR

#AE (FIFTTRES) A 7w 7 4 A F—IEA LIRS

available.genomes() # 2D T — VR THIHTRES TS L A LT T

#AEE (o 2 F—ILBEHOEWEE U T T
installed.genomes() #4 2 —IBRAHDEMEE ) AT T

#B2AIE (e T g T LS D providertversionE R L THERLZWLWES)
4 2 —IBAOEYEE AT T

65




A00 | — i | BHE | 7OE—4—&%] | BSgenome

o {0 —f% | BoPIERIF | FOF—2—BC¥l| | BSgenome

BSgenome! to T — A E AN T2 ED 70T — 5 —B05| (S0 ERE ST EELS: _HiBe e BRI T 44>
UARFTLET., O+ F+ 2 F{Athaliana) . 73 (B taurus). 88 (C elegans). #(C familiaris), 0% 37
/377 1A I (D.melanogaster), ¥ 75 74wisa(Drerio). FAFE (E.col). '+ 3 (G aculeatus). t2Fi374F 71
(G.gallus). ZF (Hsapiens). 714 %)L (M mulatta). =7 2 (M musculus) . F /1237 — (P troglodytes). St
(Rnorvegicus). 1 ZFFEFE(S cerevisiae). F F2/ 75 A7 (T gondw) #=EICiF 7 o ¥iEF|HTIRETH & &
rohE Y SRLRIE - e AN ok b | P ok O i U - e R R TR ST AT - B T P w5 i

27 -TF 4L DR D ER| T IR REFEL T oL O JICEEEIL LITFE O~

1. T EAEI RIC 2 F — I BAO IR 2 7 FLihvigs:

LB Ly T —YEO—F )
library(BSgenome) #1507 — DL A AR

#AE FIRTTREE ) A F7fy 7 A 22 F —IiEA L IF RS 7T

available.genomes() #Z M T —URTHIHTRES TS LE A LT T

R ver. 3.1.0 (Bioconductor ver.
2.14)THI AR BE/R £ R D
INYT—DREARNT YT, 10
Bdd_Enhd, RD/IN—
TarvhmhesEEn\y
=8I DB,

$EE (1 VR b —ILEAOEES ) 2 | 7| IR R Console =S [ESR
installed.genomes() =
[55] "BSgenome.Ptroglodytes.UCSC.pan
#HRAIE (Vo T —UFTIELELW RS E2Dp [56] "BSgenome.Ptroglodytes.UCSC.paiTro2.masked”
[57] "BSgenome.Ptroglodytes. anTro3"
[58] "BSgenome.Ptroglodytes.UCEC.panTro3.masked"”
[59] "BSgenome.Rnorvegicus. Lrnd"
[60] "BSgenome.Rnorvegicyz.UCSC.rnd.masked"
[61] "BSgenome.Rnorveqi .UCSC.rn5"
[62] "BSgenome.Rnorv .UCSC.rnbk.masked"”
[63] "BSgenome.Scep€visiae.UCSC.sacCerl”
[64] "BSgenome.Sgerevisiae.UCSC.sacCer2”
[65] /Scerevisiae.UCSC.sacCer3”
[66] .Sscrofa.UCSC.5usScr3"
[67] .Sscrofa.UCSC.susScri.masked”
[68] .Tgondii.ToxoDB.7.0"
[62] "BSgenome.Tguttata.UCSC.taeGutl”
[70] "BSgenome.Tguttata.UCSC.taeGutl.masked" =
> |
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R R Console

> avallable.genomes ()
Alyrata.JGI.v1"
.Amellifera.BeeBase.assembly
LAmellifera.UCSC.apiMel2™
Amellifera.UCSC.apiMel2.mas

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]

‘..

"BSgenome
"BSgenome
"BSgenome
"BSgenome

"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
.Cfamiliaris.UCSC.canFamZ2.ma
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
.Drerio
"BSgenome.

"BSgenome

"BSgenome

[ &S]

Athaliana.TAIR.04232008"
Athaliana.TAIR.TAIRS"
Btaurus.UCSC.bosTaui"
Btaurus.UCSC.bosTauld.masked
Btaurus.UCSC.bosTaud"
Btaurus.UCSC.bosTaud .masked
Btaurus.UCSC.bosTauc"
Btaurus.UCSC.bosTauc.masked
Celegans.UCSC.celO"
Celegans.UCSC.cel"”
Celegans.UCSC.ceg"
Cfamiliaris.UCSC.canFam2"

Cfamiliaris.UCSC.canFam3"
Cfamiliaris.UCSC.canFam3.ma
Dmelanogaster.UCSC.dm2"
Dmelanogaster.UCSC.dm2.mask
Dmelanogaster.UCSC.dm3"
Dmelanogaster.UCSC.dm3.mask
Drerio.UCSC.danRers"”
Drerio.UCSC.danRer5.masked”
Drerio.UCSC.danRere"
LUCSC.danRerec.masked"”

Drerio.UCSC.danRer7"

L
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#_D S

« b0 | —f% | BoFIERIR | 7 O0E—%—BC | BSgenome

R R console

20138128 12)1)—R &N T-E
7/ Lgx#')1) —A(GRCh38)

[29] "E.Sgenome.[}rerllc DR/ Q\yb-_:):b*uﬁﬁﬁ_rﬁg-c-g—o
[30] "BSgenome.Ecolllvoor—veooooo—s

[31] "BSgenome.Gaculeatus.UCSC.gasicul”

[32] "BSgenome.Gaculeatus.UCSC.gasijcul .masked”
[33] "BSgenome.Ggallus.UCSC.galGalp™

[34] "BSgenome.Ggallus.UCSC.galGal3.masked"
[35] "BSgenome.Ggallus.UCSC.galGal]4d"™

[36] "BSgenome.Ggallus.UCSC.galGa/ld.masked”
[37] "BSgenome.Hsapiens.NCBI.GRCh38"

[38] "BSgenome.Hsaplens.UCSC.hgl7"

[39] "BSgenome.Hsapiens.UCSC.hgl7.masked”

[40] "BSgenome.Hsapiens.UCSC.hglg8"

[41] "BSgenome.Hsaplens.UCSC.hgl8.masked”

[42] "BSgenome.Hsapiens.UCSC.hglo"

[43] "BSgenome.Hsaplens.UCSC.hgl9.masked”

[44] "BSgenome.Mmulatta.UCSC.rheMacz2"

[45] "BSgenome.Mmulatta.UCSC.rheMacZ.masked"”
[46] "BSgenome.Mmulatta.UCSC.rheMac3™

[47] "BSgenome.Mmulatta.UCSC.rheMac3.masked"”
[48] "BSgenome.Mmusculus.UCSC.mml0"

[49] "BSgenome.Mmusculus.UCSC.mml0.masked"” -
[50] "BSgenome.Mmusculus.UCSC.mm8"

[51] "BSgenome.Mmusculus.UCSC.mmE.masked"

[52] "BSgenome.Mmusculus.UCSC.mmS"

[53] "BSgenome.Mmusculus.UCSC.mmS.masked"

[54] "BSgenome.Osativa.MSU.MSUT"

[55] "BSgenome.Ptroglodytes.UCSC.panTro2"

‘..

L I



A00 | — i | BHE | 7OE—4—&%] | BSgenome

BSgenome! T = EHENT IR 2 T ESED 7O T — 2 — B0 (B ST EEECH; _HiECHE RIS T S
UARFTLET., O+ F+ 2 F{Athaliana) . 73 (B taurus). 88 (C elegans). #(C familiaris), 0% 37
/377 1A I (D.melanogaster), ¥ 75 74wisa(Drerio). FAFE (E.col). '+ 3 (G aculeatus). t2Fi374F 71
(G.gallus). ZF (Hsapiens). 714 %)L (Mmulatta). =7 2 (M musculus) . F .-/ — (P troglodytes). S
(Rnorvegicus). 1 ZFFEFE(S cerevisiae). F F2/ 75 A7 (T gondw) #=EICiF 7 o ¥iEF|HTIRETH & &

DY TTH £ L. T, ERACHIIEEL VIO bhEY T (B0 R2F ),
2P ]-TF 4L OF IO ERE| TI7 IR 2 T« L 2R JICEREL LT~

1. T i RIC1r R

#L By T —UEO-F
library(BSgenome)

#4F (FHTIRELGN 2 F 7w T 4 2 F—IEAE LIRS L)

available.genomes()

o {0 —f% | BoPIERIF | FOF—2—BC¥l| | BSgenome
|

ERITARAR—=ILEHDELD

[F(EDPCIRETIX) T/ \wr—o
THHAEL OIS, BN O
A X+ XF(Arabidopsis thaliana)

F— L BSHO ) 2Py Tl

#4 T — LADFE AR

#2 DI y T— VP T

#EE (A 2 F—ILEADY

FHIREE ) 2R P T

installed.genomes()

#4 2 F — ILEAT

#EBMIF (% T -UH T

el i & Diproviderversion® o
#4 2 F = IEA

> 1nstalled.genomes ()

[1]

"BSgenome.

R Console . _ .
5 ) D/ r—UIEHRFIEEY IS
Leo] "Bsgenome.Sced ¢y, 2 h— LI EELI-ENETE
[66] "BSgenome.SscC1 -
[67] "BSgenome.Sscy T:E-d—é‘j:-d—o
[68] "BSgenome.Tgondil.ToxoDB./.0"
[69] "BSgenome.Tguttata.UCSC.taeGutl"”
[70] "BSgenome.Tguttata.UCSC.taeGutl.masked"”

#1208
Athaliana.TAIR.TAIRS"

"B5Sgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.
"BSgenome.

Celegans.UCSC.ce2"
Drerio.UCSC.danRer7"
Ecoli.NCBI.20080805"
Hsapiens.NCBI.GRCh38"
Hsaplens.UCSC.hgl9"
Mmusculus.UCSC.mmS"

m

T b
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NGST—42f#HTER

o {0 —f% | BoPIERIF | FOF—2—BC¥| | BSgenome

B CO/N\vTr—oX T4
JLETIEA A= )LEN7E0N
/ N TROAVAR—ILERE ]

ROAVAR—IILERE) NEW

BEFERNCIZ-ESF o3 5% T BIESEL,

LAt AT Windows L —H— O HIZ LITFEEFILTIE, 2
A2 F=ILFIBIZES, 2004F5 A48 2777 — kL 7z MachRD
Fd., FESIL Mac 08 X @i —g|CBHS " R-3.1.0-snowleopar]

1. Windows releasefi® 4 2} — LD IBE:

RDA 2 =% =T

At ahEFIC R A EF LT EI oA A —ILERT
Windows Vista® AlZ ()T =2 A2 — )L I CEFH A28
[ZilTaO—J i ) -T2 —Y—7ho s -T2 —t—7F
' —Fh0 o FEUAC)F Fs T O o — 2D {REEICiE /0
B EMDLET,

4 A A= I EEZTLIES, TR FICHIBT ST
ST B FETFILTR x64 3.X 7 (64 bitD B2 A7 - 3%

L e R

X3

5. LITFE, TRy —I@Em b T — &~ — 2 &, 10GBIZE
T (I ET O T At N TOEER

DEZATHTRMIZERIZA>

R R console -
Ab—=ILE LT =D5 T,

[65] "BSgenome/SCerevislide.Ulst.sdULeElsS

[66 .Ss5crofa.lUCSC.sussSc

#1205

m

[1] /"BSgencme.Athaliana.TAIR.TAIRS"
[Z2f "BSgenome.Celegans.UCSC.ce2"

] "BSgenome.Drerio.UCSC.danRer7"
[4] "BSgenome.Ecolli.NCBI.20080805"
[5] "BSgenome.Hsaplens.NCBI.GRCh38"
[6] "BSgenome.Hsaplens.UCSC.hglg"
[?ﬁ "BSgenome .Mmusculus.UCSC.mmS"
>

T b

install.packages(available.package#()[,1], dependencies=TRUE)#CRANTFICH DET DI\
g/biocLite.R™)#H L il

#Bioconductor®ICH LTI T — /% o /2 F
biocLite("BSgenome.Athaliana.TAIR.TAIR9", suppressUpdates=TRUE)#Bicconductor®|C®H i

source("http: //www.bioconductor.
bioclite(all group())

<

6 O rO—IL 32 ]-TF 29 FOhads 1A -[Fa L. 5AFo g |- THJREAF | -T5E@EEETEID &

2T, BN TOSREFII TRl JOF oy DR AL TS,

>
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= B
Contents

m 3-4. R Bioconductor I, 2014/09/09 10:30-14:45, B fk. EH
Tips:setwdBAEEFI AL - EMLGIEETALINIDERE
T—R3DE!N :translate BEAE D A 1 {FHR(AAStringSet)
Tips: ATz IMDEE
T—A2DE2 . FIREHNEREFOI—FDH B EfEER
N—2aVERIBIEE/NN—D30 7y T
N—D3VEBENDDEE
n BEMNSIRF :Biostrings/ N\ — MDreadDNAStringSet B8 2k
s IEHISFEKIFE: BSgenome.Hsapiens.UCSC.hg1 9/ 3w r— T AE—4—E TG
Bioconductoril &8
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« A0 | —f% | BoFIERIS | 70T —S—BC3 | BSzenome

/ \_ /3 /L L \ O) [} ?iﬁ Ek%4 / L(BSgenome.Hsapiens.UCSC.hg19)

Ah0 | —f | BBHIME | 7OE—42—2%) | BSgenome NEW

M L 7R1000bp (upstream1000)D B2 5% B
FL. hogeb fasta&l\D T 7AMILATHRET

BSsenome! T —2I % BB THE & 72 0D = 0E — S— BT (SRS & S (2BTT1: L e MR
R E . L nd St 5 (A thlme) 5 (B e B (C rlemms (e tumine] @I —FZR ver. 3.0.3&R ver. 3.1.0TEATL.

7 1T (Dmelanogaster). 7571w a(Drerio). RAEE (Ecol). -+3 (G.aculeatus). 17 é EJJ 0) L \ % HJE &) 35 'd'

(G.gallus). bk (ELsapiens) . 714 %)L (Mmulatta), 777  {(M.musculus) . F 21 25— (Pt

(R_nor egicus) ., L AEEFE(S cerevisiae), ¥ TS A7 (T gondu) & ZE JH & 70 s FIFTJEE T & S b
okl Eﬂ'ﬂ" g4 CtaT  biEAREESRAVIL B E Y FF (e O R F )

(27 1-T7 4

Li-hvigs:
1. FIH oI 5& 1 4 i

i 1000bpli) #41 220000, S000bphdRt ET ..
#PATERT ) T —

library(BSgenoms out_f <- "hoge5.fasta" #1 N7 7 1 IEBEIEEL Tout_fITiEiA
paraml <- “BSgenome.Hsapiens.UCSC.hg19"#/% 7 — V' BFIEE
#43% (F|HT4E%| | param2 <- "upstreamleee" # I iii1000bpT15E

available. genomg

#FLBIL T —EO—F

#£%E (1 2 +—| |library(paraml, character.only=T) #paraml TIETE L 7o) w7 — DD FE AIA A

installed. genomg

#EMIF (% T —

2. ¥F 573 a("BY

400MBIEESRY ET #xE

#2771 ILCIRTF

£

#BMIE (paraml THEEL o) iw T =3/ RN Ziix 2 F B Fhogel CiF—)

#paraml TIETEL FIoXFA a7 J/ 2 9 F Z=RIFLIC
tmp <- ls(paste("package”, paraml, sep=":"))#paraml TIEEL f/\ w7 — L THIFHTIRE T A F 2/ = 2 | BE RIS
hoge <- eval(parse(text=tmp)) #FHtmpFRA F 2 O R &L Thogel CHHN( /S T — 2 RICI3 7 F 2
multiple seguences® & Z %|Cparam2

HEZ L TARLITTE(Z 2T,

writeXStringSet(fasta, file=out f, format="fasta", width=50)#fastalDPHFIEFEL =77 1B THEEF

) 5. A A — I BE&SOE F (" BSgenome Hsapiens. UCSC he1 0D EEEHES 5_FHAACH (1000bpPEmulti-FASTAZ? 71 I THRiE

tmp <- paste("hoge$"”, param2, sep="") #param2 TISEL X FIFZLF 7/ 0 F BFEIEREL IR Ftmpl
fasta <- eval(parse(text=tmp)) #FB|tmp7ERAT Az 0 F &£ L Tfastal CiEaH
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L N

/\—/EI/

o
L\G),./giz/

o A0 —#% | BEoPI RIS | 70T —2— A% | BSzenome

R ver. 3.0.3TDZE1T

IR R Console

R version 3.0.3 -03-06) —-- "Warm Puppy" )

2014 The R Foundation for Statistical C5

Platform: x86 64-w6d4-mingw32/x64 {Efiﬁﬁammm

Copyright (C)

R F. BELGVIFDI7THED. TEEICERIIITTS
—EQFIFICIEAR. BRCCNEBEMTACENTES

Bt SR FMEEBcELTE, "1icense () ' 30
R F&Z{DEamEclsEE7O00 0T,
.<iF 'econtributors () ' EAALTEEL,

FE R 2 R O Sk YT | BT 2E0RET.
"citation ()" EAALTUEE,

"demo () ' tANTHETEEHBICHTETT.
"help () ' c¥hEASToALTHHET.
'help.start()' T HTML JZOHELEH~ILTH

WO Y W Y Y Y — — — — — — — — — — — — —

chriUn gl000237
chrUn gl000239
chrUn gl000241
chrin gl000243
chrUn gl000245
chrUn gl000247
chrin gl000249

upstreaml 000

chrUn gl000238
chrUn gl000240
chrUn gl000242
chrUn gl000244
chrUn gl00024¢
chrUn gl000248

multiple sequences (see '?msegnames’'):

upstream2000 upstream5000

(use the '$'" or '"[['" operator to access a given

"g() ' cADTNE R FETLET. sequence)

> getwd () $ T

[1] "C:/Users/kadota/Desktop” tmp <- paste("hoge$™, param2, sep="") #param2Tiss

> | fasta <- eval (parse (text=tmp)) ¥ FI | tmpE S

: $ 771 VIIRAF )
writeXsStringSet (fasta, file=out f, format="fasta", 5 |~
| -

L L I
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getwd) CHLONDIEETAL IR L

5. A2 — ILBAOE | ("BSgenome Hsapiens. UCSC he 10O R EEN o _HAECHI 1000k

Li-hvigs:
i 1000bpli) #41 220000, S000bphdRt ET ..

[Z. out FCHRELIZH hT7 AL
(hogeb fasta) BMERESN TULNBIET
TY . widthF D {IBA% 4 T10001=

out f <- ™

paraml <- "BSgenome.Hsapie

paramz <- “upstreamlBee"

LB T O—F
library(paraml,

#BEE (paraml TIEEL fz) i

tmp <- ls(paste("package”)
hoge <- eval(parse(text=tq

#A T
tmp <- paste(“hoge$”, parj
fasta <- eval(parse(text={

#2771 ILCIRTF

writeXStringSet(fasta, il

£

8
ns.UCSC.hgl9"#)% w T — - BHFIEF

character paolu=T)

# Fii1000bpFI5E

Hrarmaml TFEET

HHoTWAIEMD, £iit1,000bpZ ]
UHEB TSI ENHERTEET,

=2k R

R Console
> fasta
A DNAString instance of
width seqg
[1] 1000 CCACCTGGGGAAGCG. .
[2] 1000 TGGACARACGACTTGH..
[3] 1000 GAGGCAGAGGTTGCA.
[4] 1000 ATGTGAGAGAGTTJA. .
[5] 1000 ATCAGAAGTTTGGEA..
[28016] 1000 AGCGACGCGGGGACT..
[28017] 1000 ARAGACAGAGCHACG..
[28018] 1000 ARAGACAGAGCEACG..
[28019] 1000 TTGTATTTTTASTAG. .
[2B020] 1000 TTGTATTTTTAGTAG..
> getwd ()
[lf "C:/Users/kadota/Desktop”
>

L

ngth 28020

. TGCCGTTCCTCTCCC
.CGTGCTCCTGCCGCC
. ACTATGGGCGGEEGECC
.GTCCCTCCCGCCCTC
. GCTGCCGCTCTAGCC

. TCCCCCACCACCCCC
.CCACGCCCTCCCCCA
. CCACGCCCTCCCCCA
.CCTCTAGCTGTGTGT
. CCTCTAGCTGTGTGT

T

RN (HCH =X5

-~

names

NM 032291 up 1000...
WM 013943 up 1000...
NM 052998 up 1000...
NM 032785 up 1000...
NM 001145277 up 1...

NM 001127389 up 1...
NM 033178 up 1000...
NM 033178 up 1000...
NM 006625 up 1000...
NM 054016 up 1000...

m
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BN TLSE, EY (hogeb fasta)Z Bk

5 A2 — ILBADE (T
Li-hvigs:

i 1000bpli) #41 220000, S000bphdRt ET ..

out f <-|" #7771 ILB%ELE
paraml <- " "Ry T -V BEIEE
param2 <- " # Iiii1908bp* 157E

BOE) T — VRO F

library(paraml, character.only=T)

-- -5

ha ™ aim

#R[AIE (paraml TIEEL o/ T =3P 0 a X 9 + & Fhogel 231 —)

tmp <- ls(paste(“package™, paraml, sep=":" ﬁalr‘l'ﬁ'?EEL,;T._J‘»

hoge <- eval(parse(text=tmp)) #30 ;
ST AT TT (2 2

#A 2

tmp <- paste("hoge$"”, param2, sep="") #param?2 T{sEL =

fasta <- eval(parse(text=tmp)) #3 FB|tmp7ERT F iz

#2727 1 I ICIFRE
writeXStringSet(fasta,

4

"D TN o ST (1000

FL Tout flf

HTERDTBHEKYL, fastaA Tz
FEERD D IEOIMEREFTDMAKO
TWERWET HAT7MILDITH
=UDIEREEME0IZHE-TLNAD I,
width7A 73> %50(ZLTLVSH D,

|

ml THEE L 7ot f T —

#paraml TH5 7

file=out f, format="fasta", width=5@)#f

Sep 8-9 2014 NGSEEFI—X

>H 032291 _up_T000_chr] 66998825 1_chrl:66098825-66999824
CCACCTRLGGAAGLGAGGCCHETCCOGTGTGCGETCOGRGLGEAGGACGE
GOTGECGLCGEGACTCLAACTCGGTCGTCHAAGLGCGLCCCEAGGRTCC
TCTGTAGCCCGGACGGLGAGLCCAGGT TRRAGT GGGAGGGAGCCGLOG L
GCACAGCTGTCTTTGLTCGLLETCAGGCT TCCGETCCCTGLCTGCTCCC Y
CTTTCCAGCCTCCCGCCCCAGAAACGATCTCGAGCGT TGCCAGT TTGATT 4
CCAGAGCCCCACTCGLLTGGGTTCTTTTGTTTCTTTGTTTTAATGACAGT 4
TCCCAGCCCT TCAGCATGTCATGCGOAATTAATTCCCTGGCTCTCACGAS
GECAGCTGEGGTGAAATTTCTTCTGCATCATCCTTTTGRGGATGTTTATGL
ATGTGACGTCAGTCGGATTGATTTTTCTCTCT TGAATGAAGRATGLEAGE
GGAGAAAGAGAGACGGAGAGAGAGAGAGACGCACAGATGTGLACGGAGGC L
CACAGACACTGACATTTGGAATTCCTTCAGGGT AAAAGGACACCGLAATGL
GGAGCTTAGAAGTGTGTTGCTAAGATTTCOGGCTGCACGGAATTATT ARG
TTTTTCTTAAALAAACAAAAAAAGAAAGAAAGALAGALARAGARALGAAC
CCCCTCCGCAGCGAGCCACTTAGGTGCTGET TTCACGLCAGAGTCCCCT G
TTAAGGTGGCAGCCCTTGATAACTAATCTOGGLEACCCAGCCGLTTCTGT 4
ABGCTTAMGGAGACGACGAGGAGGGGCGLLGGAMGTGLGTCACCAGGTGE
GGAAGGLLCTGTGTATTTGGTGACAAGCHLGAGLLGAT GELGETGRAGGE
GAATGGGGACGLGARATAGGTTCTGTGTGETCTCCGLERGTATTGTGTCA
GGAGATGCAGGCTGGCTACCATGTGACGCGGTCCAAAGCTGAAGGGAT TG
GCCGAGGLAGCGLAGGLGGTGLAGCTCGGLCAGLT TGECGTTCCTCTCCC
SNM_013943 up 1000 _chrl 25070760 f chrl:25070760-25071759
TGGACAACGACT TGGAAGTCCT TAGTGGCCTGCAGGCACT GAGATTGCAG L

I A O AT A T A A T A T T
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R ver. 3.0.3TI&. $FIZ D EREHEL

52 38R
=1

5. A2 — ILBAOE | ("BSgenome Hsapiens. UCSC he 10O R EEN o _HAECHI 1000k

Li-hvigs:
i 1000bpli) #41 220000, S000bphdRt ET ..

out_f <- "hoge5.fasta

paraml <- "BSgenome.Hsapiens '.-'::;E:“#J‘?«:,
param? <- "upstreaml0ee #_E G
LB T O—F

library(paraml, character.only=T) #par

#BIE (paraml THEEL fo) e T =3/t iz

tmp <- ls(paste(“"package™, paraml, sep=":")

hoge <- eval(parse(text=tmp)) #3034
#1E 5

#FE

tmp <- paste(“hoge$", param2, sep="") #par

fasta <- eval(parse(text=tmp)) #3

#2774 ILICIRTF
writeXStringSet(fasta, file=out f, format="

£

LiREEANZIRGTEET , AL,
param2 G5 E LT=upstream10001&F R
MZDINVT—2DIN—232(ver.

|
|
|
|
|
|
|
|
|
|
|
|
|
>
>
>
>
>
>
>
>

4

chrin glO000Z43
chrUn glO00Z45

—=wre=—— R e YA
chrin gl00023 chrUn gl000238 ]
chrUn gl000Z3 chrUn gl000240
chrUn glO00241 chrUn gl000242

chrUn gl000244
chrUn gl00024¢

chrUn gl000g247
chrin glO0p249

chrUn gl000248
multiple sefjuences (see '?msegnames’'):
upstreaml000 upstream2000 upstream5000

(use the '$'" or '"[['" operator to access a given
sequence)

# 5 &
tmp <- paste("hoge$™, param2, sep="") #param2Tiss
fasta <- eval (parse (text=tmp)) ¥ FI | tmpE S

$71 IR
writeXStringSet (fasta, file=out f, format="fasta", 5

m

T I
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\3 S - s
/ ‘ :/\ 3 y iﬂ L \ 0) =7 @ sessionInfo) CRIRIZ[EHZEENF

A —

/
5. A2 — L BAOE R ("BSgenome Hsapiens. UCSC he 1 9D EEBEHSE o _FAECH (1000bp) % multi-FASTA D 7 be?ﬁ-
Lichvigs:

i 1000bplid #4 2 2000bp, S000by

IR R console

> sessionInfol()

;3}15;1‘{‘_'_ R version 3.0.3 (2014-03-06)
param2 <- "upstreamigpe | Platform: x86 64-wé4-mingw32/x64 (64-bit)

FHEI) T T = O — F locale:

library(paraml, character| [1] LC COLLATE=Japanese Japan.932 LC CTYPE=J3fanese Japan.932

o e .| [3] LC MONETARY=Japanese Japan.932 LC NUMERIG~C
n HETEL 12 - - —
AR (paraml THEL 7o)t | o) LC_TIME=Japanese Japan.932
tmp <- ls(paste("package”
hoge <- eval(parse(text=tf attached base packages:
[1] parallel stats graphics grDevicgs utils datasets

o [7] methods base

tmp <- paste(“hoge$”, par

fasta <- eval(parse(text=] other attached packages:

[1] BSgenome.Hsaplens.UCSC.hgl9 1.3.19
#2714 IICIRTF [2] BSgenome 1.30.0
writeXStringSet(fasta, fi [3 Eiostringﬁ 2.30.1

]
]
[4] GenomicRanges 1.14.4
]
]
]

< [5] XVector 0.2.0
[6] IRanges 1.20.7
[7] BiocGenerics 0.8.0

loaded via a namespace (and not attached):
[1] statsd4 3.0.3
> |

Sep 8-9 2014 NGSEEI—X ‘ i b 76
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R ver. 3.1.0CTDOE{THI, R ver.

| 303DEELEST. EHEAytE— |

" S -
>3 B2 481
IN—DaEVDEE
R R Console R R Console

TSI ENTNYFET,

R wversion 3.1.0 €3
Copyright (C) 2014
Platform: x86 &4-y

R . BEBYIFIIFTH
—TEDQFIFICIEAF. BH
B SO AL T

R [F&OEMECLSH
#<E 'contributd
F= R 2 R OTud =3
"citation () ' =AF

"demo () ' & AT
"help () ' &FhEA2A
'help.start()' T
"qg()" £AHNTHE R

> getwd ()
[1] "C:/Users/kadd
> |

4 I

Sep 8-9 2014 NGS;EE—

=
>
>

W oW

A

AT
tmp <- paste("hoge$", param2,
fasta <- eval (parse (text=tmp))

BioC 2.141%. 20145 481)1)—X
dBioconductor ver. 214D &,

SEPI:TT 1L }

=

Eddwt -5

Starting with BioC 2.14, upstream sequences are deprecated.

However they can easily be extracted from the full genome
sequences with something like (for example for hgl9):

library (TxDb.Hsaplens.UCSC.hgl 9. knownGene)
txdb <- TxDb.Hsaplens.UCSC.hgl9.knownGene
gn <- sort(genes (txdb))

upl000 <- flank(gn, width=1000)

library (BSgenome.Hsapiens.UCSC.hgl%)
genome <- BSgenome.Hsapliens.UCSC.hgl$
uplO00seqgs <- getSeq(genome, upliio)

IMPORTANT: Make sure you use a TxDb package (or TranscriptDb object)
that contains a gene model based on the exact same reference genome
as the BSgenome object you pass to getSeqg(). Note that you can make
your own custom TranscriptDb object from various annotation resources.
See the makeTranscriptDbFromUCSC (), makeTranscriptDbFromBiomart (), and
makeTranscriptDbFromGFF () functions in the GenomicFeatures package.

#7IICIRTTF
writeXStringSet (fasta,

m

file=out f, format="fasta", width=50)#fastald$

WL I
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" A
IN—3 BN EE

5. A2 — ILBAOE | ("BSgenome Hsapiens. UCSC he 10O R EEN o _HAECHI 1000k
Lichvigs:

ZEAYE—DFHBZEDOD . ERED
S5 BRITEFTESEDITYI(R ver.
3.1.0), 1ERICIXFERLGLLDIME -,

i 1000bpli) #41 220000, S000bphdRt ET ..

out_f <- “hoge5.fasta” #t 077 1 IBEE L Tout_flCiEH
paraml <- "Efge-'?'*'e.-saz;e"f._ZE-Q.-'::;E.-"#Jffifj'—ﬁ'ﬁ?‘fj'éﬁ
param? <- ”,:51"54F€&;££5me i LTI o00n.. E=

RN ECH =55

T RS
library(paraml, c

#BIE (paraml T+g
tmp <- ls(paste(”

hoge <- eval(pars

#A T
tmp <- paste(“hog
fasta <- eval(pan

#2774 ILICIRTF
writeXStringSet(f

£

Sep 8-9 2014 NGS&EH

See the makeTranscriptDbFromUCSC(), makeTranscriptDbFromBiomart (), and

makeTranscriptDbFromGFF ()

writeXStringSet (fasta, file=out f, format="fasta",

A DNAStringSet instance of length 28020

>
> #71)LCIRTE
>
> fasta
width
[1] 1000
[2] 1000
[3] 1000
(41 1000
[5]1 1000
[2801e] 1000
[28017] 1000
[268018] 1000
[28019] 1000
[268020]1 1000

> |

seq

CCACCTGGGGAAGCGAG. ..
TGGACRACGACTTGGARA. ..
. GCACTATGGGCGGGEGCC
. GCGTCCCTCCCGCCCTC
. GAGCTGCCGCTCTAGCC

GAGGCAGAGGTTGCAGT . .
ATGTGAGAGAGTTCAAG. .
ATCAGAAGTTTGGGATC. .

AGCGACGCGGGGACTGG. .

AMRMGACAGAGCGACGCG. . .
AAAGACAGAGCGACGCG. . .
. GCCCTCTAGCTGTGTGT
. GCCCTCTAGCTGTGTGT

TTGTATTTTTAGTAGAG. .
TTGTATTTTTAGTAGAG. .

T

CTTGCCGTTCCTCTCCC
CCCGTGCTCCTGCCGCC

CCTCCCCCACCACCCCC

CACCACGCCCTCCCCCA
CACCACGCCCTCCCCCA

functions in the GenomicFeatures package.

width=50) #fastahs

name.s

NM 032291 up 1000...
NM 013943 up 1000...
NM 052998 up 1000...
NM 032785 up_1000...
NM 001145277 up 1...

NM 001127389 up 1...
NM 033178 up_1000...
NM 033178 up_1000...
NM 006625 up_ 1000...
NM 054016 up_1000...

s

m
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IN—3 20D E B Ay —SEBHTHE

5. A2 — ILBAOE F ("BScenome Hsapiens. UCSC he 1 0"MO B EEN o _FHAECHI (1000bp)% m| ] upstreamO)'T ﬂi[i{ﬁjm

LiLvBa: ] ] *TranscriptDbZA T VT VM E{E R

_Fi1000bplil #4122000bp, S000bph &L ET IR R Console T=loes
out_f <- "hoge5.fasta"  #EATL > fasta <- eval (parse (text=tmp)) #IFS )
paraml <- "BSgenome.Hsapiens.UCSC.hgl9%#/% T gy 3 s
para " #Fitiey =" T .

Starting with BioC 2.14, upstream sequences ab
#0528 : However they can easily be extracted from thes
library(pa . T) #paraml sequences with something like (for example fof

#AAEE (paraml WIEEL [ty 7 - FDA F/x O b library (TxDb.Hsapiens.UCSC.hgl9.knownGene)

tmp <- 1s(paste( pMlkage”, paraml, sep=":"))#p txdb <- TxDb.Hsaplens.UCSC.hgl9.knownGene
hoge <- eval(pargl(tayt=tmp)) #K%@JT gn <- sort(genes (txdb))

#EE L] upl000 <- flank(gn, width=1000)

library (BSgenome.Hsapliens.UCSC.hgl9)

HAE . . , genome <- BSgenome.Hsaplens.UCSC.hgl9
tmp <- p#ste("hoge$”, paramd\ sep="") #param?
fasta £~ eval(parse(text=tmp)) #3251 upl000seqs <- getSeq(genome, upl000)
#2774 WICiRTFE IMPORTANT: Make sure you use a TxDb package (5
writeXStringSet(fasta, file=out f, format="fas that contains a gene model based on the exacts
as the BSgenome object you pass to getSeg(). 5
£ your own custom TranscriptDb object from varis

See the makeTranscriptDbFromUCSC (), makeTranss$
makeTranscriptDbFromGFF () functions in the Ges

7 CARTF
writeXStringSet (fasta, file=out f, format="fas

m 4 79

m
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##########################¢
it R owver.
##########################¢

« A0 | —f% | BoFIERIS | 70T —S—BC3 | BSzenome

CAGRRLCTLERECSZIRIGTEE
FELSFRDTUTL—ha—
EAXRWITAERTHIFRWEF T,

NS

librarv(Tx0b.Heapiens. UCSC. hel9. knownGens
tudb <- Tulb.Hzapiens.CSC. hel4. knownGens
gn <- sort{genes(txdb))L

upl000 <- flark(gn, width=1000).

| ibrarviBSgenome. Hsapiens. UCSC. he19) L
genome <- BSzgenome.Hsapiens.UCSC. heglHe
upl000seqs <- getSeqlgenome, uplD00)L

+

Sep 8-9 2014 NGSEEFI—X

U'::E'*E il'lﬁfixﬁiﬂﬂﬁiﬁ R R Console

=@
> library(TxDb.Hsaplens.UCSC.hgl%9. knownGene)
> txdb <- TxDb.Hsaplens.UCSC.hgl9.knownGene
> gn <- sort(genes (txdb))
> upl000 <- flank(gn, width=1000)
> library(BSgenome.Hsaplens.UCSC.hgl9)
> genome <- BSgenome.Hsapiens.UCSC.hgl9
> upl000segs <- getSeqg(genome, upl000)
> uplo00seqgs
A DNAStringSet instance of length 23056
width seq names
[1] 1000 ACACATGCTACCGCG...TTTTCTTTTCGTTAA 100287102
[2] 1000 GCTATTATCACCTAT...GARAACGAATAACTCT 79501
[3] 1000 GAATTAGGCTTCTGC. ..GAGRARARAGGCGGGG 643837
[4] 1000 CGGGGAGCCCCGAGG...CCCCAGCTTGGGCCA 148358
[5] 1000 CGGCGGGGCTCCTAT...GGCGGGAGCGGCGGEGE 339451
[23052] 1000 GGTGAGCCRATCCTG...GTGGAAATCTCAGCC 2837788
[23053] 1000 AGCCCTCCACACAAG...TTCTTCCTCTCCARAC 100507412
[23054] 1000 CGGGGCCCAGGGAGT...AGGCCTCCTGGCTGC 728410
[23055] 1000 CGGGGCCCAGGGAGT...AGGCCTCCTGGCTGC 100653046
[23056] 1000 CAGGCTGAGCCCTGC...CCGGGGCTCACCGCG 100288687
> |
4 T
80



library (ITxDb.Hsapiens . UCSC.hgl%. knownGene)
Lxdb <- TxDb.Hsapiens.UC3C.hgl%. knownGene
gn <- sortigenes(txdb))

uplO00 <- flank(gn, width=1000)

library (BSgenome.Hzapiens.UC5C. hgl3)
genome <-— BSgenome.Hsapiens.UC5C.hgls
upld00=eqgs <— getSeq(genome, upl000)

o A0 —#% | BEoPI RIS | 70T —2— A% | BSzenome

(ROMEEELFHIAE T D%,
LEREIDIEERZFERIC

Sep 8-9 2014 NGS:EEI1—X

L
R TETEA,

8. 1AL — I AADE | ("BSgenome Hsapiens. UCSC hg 1 9"yO TN o _FSECHI (1 000bpPEmulti-FASTAZ 7 I CHRELIAN B S:
201454 A1) —2 (0 Bioconductor 2. 1470 ?E**%JIIETH' 2 LT T — (8] BSgenome Hsapiens UCSC hgl19)& #IGT 27 /7 —
Tagre e — J(@J TxDb Hzapiens UCSC hel9 knowni(Gen }_’é& ;J}ﬁﬁfifﬂiﬂ\i?
out_f <- "hoge8.fasta #2771 IBEEEL Tout £ICHEIH A
paraml <- "BSgenome.Hsapiens.UCSC.hg l #H w AT — J-‘E.?E?EIE ESUﬂ-thEZF“@’j’J FEYR T =)
param? <- "TxDb.Hsapiens.UCSC.hgl9.knownGene"# 2B == =
param3 <- 10800 #J:mL X RRCOHWE

> #IP1IICRTF
Hi AN Y | | |
#AIER (FR0EL 728w T "JEP@;T?_’JI? F%.jé.gf”q > writexXStringSet (fasta, file=out f, format="fasta"
library(paraml, character.only=T) #5F L L —
tmp <- ls(paste("package”, paraml, sep=":"))#i ~ fasta . ,
genome <- E\_ra]_{partSE-{text:tmp}} #j{?ﬂh iy DNAStIlﬂgSEt instance of lEﬂgth 23056
width seq names
library(param2, character.only=T) #EE L [1] 1000 ACACATGCTAC...TTTTCGTTAA 100287102
tmp < 15':'3??“-‘{ P?ikﬂ%ftj F}J?Pami, S‘E‘P:#’K}?};Jﬁ [2] 1000 GCTATTATCAC...GAATAACTCT 79501
e [3] 1000 GAATTAGGCTT...ARAGGCGGGG 643837
# T [4] 1000 CGGGGAGCCCC...GCTTGGGCCA 148398
gn <- sort(genes(txdb)) #EBIE T [5] 1000 CGGCGGGGCTC...GAGCGGCGGG 339451
hoge <- flank{gn, width=param3) #155E L] “aa e aws
fasta <- getSeq(genome, hoge) #EEL] [23052] 1000 GGTGAGCCAAT...AATCTCAGCC 283788
407 LR [23053] 1000 AGCCCTCCACA...CCTCTCCARAC 100507412
writeXStringSet(fasta, filesout f, format="fag [23054]1 1000 CGGGGCCCAGG...TCCTGGCTGC 728410
[23055] 1000 CGGGGCCCAGG...TCCTGGCTGC 100653046
L 4 [23056] 1000 CAGGCTGAGCC...GCTCACCGCG 100288687
>
4 I
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» 8 S =1 z . — =
/\N— D {:E L \ Ef —%55 | sessionnfo TRIR ST 1A% 15

V4
> sessionInfo

R version 3.1.0 (2014-04-10)
Platform: x86¢ 64-wed-mingw32/xed (e4-bit)

locale:
[1] LC COLLATE=Japanese Japan.932 LC CTYPE=Japanese Japdn.932
[3] LC MONETARY=Japanese Japan.932 LC NUMERIL=C
[5] LC TIME=Japanese Japan.932

attached base packages:

[1] parallel stats graphics grDevices util datasets methods base
other attached packages:

[1] TxDb.Hsapiens.UCSC.hglS.knownGene Z£.14.0 GenomicFeatures 1.16.0

[3] AnnotationDbi 1.26.0 Biobaszse 2.24.0

[5] BSgenome.Hsaplens.UCSC.hgl9 1.3.99 BSgenome 1.32.0

[7] Biostrings 2.32.0 XVector 0.4.0

[9] GenomicRanges 1.l6.1 GenomeInfoDb 1.0.2
[11] IRanges 1.22.3 BiocGenerics 0.10.0

loaded via a namespace (and not attached):

[1] BatchJobs 1.2 BBmisc 1.5 BiocParallel 0.6.0

[4] biomaRt 2.20.0 bitops 1.0-6 brew 1.0-6

[7] codetools 0.2-8 DBI 0.2-7 digest 0.6.4

[10] fail 1.2 foreach 1.4.2 GenomicAlignments 1.0.0
[13] iterators 1.0.7 plyr 1.8.1 Rcpp 0.11.1
[1e] RCurl 1.55-4.1 Rsamtools 1.1¢.0 RSQLite 0.11.4
[19] rtracklayer 1.24.0 sendmailkR 1.1-2 statsd 3.1.0
[22] stringr 0.6.2 tools 3.1.0 XML 3.98-1.1

]

Sep 8-92014NGY[25] zlibbioc 1.10.0 82
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m IHAEMNSEKIF: Bsgenome.Hsapiens.UCSC.hg19/\ v —
R ver. 3.0.3 (20144F381)!1)—X)
m Bioconductor ver. 2.13: /\v5— RIZ ERBEEAEFEEHRAIE RSN TLNVS
R ver. 3.1.0 (201454 81)!)—X)

m Bioconductor ver. 2.14: 317 #A(Transcript DB, X DA T U MF|HE HEER)

R ver. 3.1.0TI&. 2009528 ) ) —RADERT / L
(hg1 D\ Tr—I TIFESZIEHSEDOD
upstream1000 CHR{E 'C%%) LAL. 201351218
JI)—Z2DEer4S /L(GRCh38)/\y/ —TlE9 T
' Hy ’C%E(Eofbé&&aﬁé&bfhi?’
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6. 122 F — I BAHOE | ("BSgenome Hsapiens VCBLCRChIS"DEEEENE & _HilEoH (1000bp)Emulti-FASTAZ 7 L TREFL W IS
20135812 A2 ) — 2 F 172 Genome Reference Consortium GRCh38D R ST — 2T, _EiBLAE = 257 DTS- TFd .

out_f <- "hogeb.fasta" #1277 1 II-EEIEEL Tout FICHEIA
paraml <- "BSgenome.Hsapiens.NCBI.GRCh38"#)% s /T —3]
param2 <- "upstreaml@ee" #_Iiii1008bp7
FLEI T — U FEO - F
library(paraml, character.only=T) #paraml 7157
#AIIR (paraml TS EL 7o)l T =2/ T2 9 L B #EL
o
tmp <- ls(paste("package”, paraml, sep=":"))#param] . 0
hoge <- eval(parse(text=tmp)) #3 F Htmp F 0)%15“0 1
#EEIL T AT Ca (- — . multiple seguencesZ _ SlToparamd TTEE L T2 f
#E R R Console e
tmp <- paste("hogdg a
fasta <- eval(parg | HSCHR1SKIR RP> B HAP CTG3 1
|
#?T’HHfﬁﬁ | (use the '$' or '"[[' operator to access a given
writeXStringSet(fs | sequence)
=
< >
> tmp <- paste("hoge$", param2, sep="") #param2TiEELENFIESHS
> fasta <- eval (parse (text=tmp)) $ M FHtmpERA IO LS
LIFIET5— x[[name]l] : no such sequence
=
> #IPAIICIRTE
> writeXStringSet (fasta, file=out f, format="fasta", width=50)#fastads$
LIFIZIZ- is(x, "¥StringSet™) : FAZIUIbk 'fasta' HHENFHA i
> | @
1 | ] F
84
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= B
Contents

m 3-4. R Bioconductor I, 2014/09/09 10:30-14:45, B fk. EH
Tips:setwdBAEEFI AL - EMLGIEETALINIDERE
T—R3DE!N :translate BEAE D A 1 {FHR(AAStringSet)
Tips: ATz IMDEE
T—A2DE2 . FIREHNEREFOI—FDH B EfEER
IN—D3VERIBEE/NN—2a Ty T
N—D3VEBENDDEE
n BEMNBIRTE Biostrings/ \'w— MDreadDNAStringSet B %
s IREISFEKFE :BSgenome.Hsapiens.UCSC.hg19/\wH — T AE—4—ER 5| G
Bioconductorilf £}
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library (ITxDb.Hsapiens . UCSC.hgl%. knownGene)
Lxdb <- TxDb.Hsapiens.UC3C.hgl%. knownGene
gn <- sortigenes(txdb))

uplO00 <- flank(gn, width=1000)

library (BSgenome.Hzapiens.UC5C. hgl3)
genome <-— BSgenome.Hsapiens.UC5C.hgls
upld00=eqgs <— getSeq(genome, upl000)

o A0 —#% | BEoPI RIS | 70T —2— A% | BSzenome

TxDb& NS/ —T (k. RN TOH#E
—RBTT7/T—a VERERML
-60., —#RIZIXGTF/GFFEXX D7

G = _EAaCH(

o U'Ji-v.l’DM w7 —/({7]: BSgenome Hsapiens UCSC hg19
ene S iAATEITL TV ET

JT—2a Ir7MILAALLNS,
Ve IS AT ST

out_f <- “hoge8.fasta" #.‘:I:.'J".I?‘ 1B EIEL Tout_fITHE i R
paraml <- "BSgenoms-ffSapiens ( L T — U RTEIEE( ESUﬁanezﬁ[D’jrﬁ Lo T =10
param? <- "TxDb Hsapiens.UCS glE:.-. ownGene ™} v == =
param3 <- 1006 #ET A RRCOHWE
> #7IACIFRTF
Hi Lom | Fo gy A | | |
#AILER (FR0EL 728y T "JEPCD;T?_JID F;E.'EEEHE > writexXStringSet (fasta, file=out f, format="fasta"
library(paraml, character.only=T) #5F L L —
tmp <- ls(paste("package", paraml, sep=":"))#i > fasta . ,
genome <- Eual{parlEE-{text:tmp}} #K?ﬁﬂ iy DNAStIlﬂgSEt instance of lEﬂgth 23056
width seq names
library(param2, character.only=T) #EE L [1] 1000 ACACATGCTAC...TTTTCGTTAA 100287102
tmp <- 1s(paste("package”, param2, sep= K}j#lf [2] 1000 GCTATTATCAC...GAATAACTCT 79501
txdb <- eval(parse(text=tmp)) B [3] 1000 GAATTAGGCTT...ARAGGCGGGG 643837
# T [4] 1000 CGGGGAGCCCC...GCTTGGGCCA 148398
gn <- sort(genes(txdb)) #HEBET [5] 1000 CGGCGGGGCTC...GAGCGGCGGG 339451
hoge <- flank{gn, width=param3) #157F L “aa e aws
fasta <- getSeg(genome, hoge) #EEL| [23052] 1000 GGTGAGCCAAT...AATCTCAGCC 283788
87 7 1 LIS RE [23053] 1000 AGCCCTCCACA...CCTCTCCARAC 100507412
writeXStringSet(fasta, filesout f, format="fa [23054] 1000 CGGGGCCCAGG...TCCTGGCTGC 728410
[23055] 1000 CGGGGCCCAGG...TCCTGGCTGC 100653046
L 4 [23056] 1000 CAGGCTGAGCC...GCTCACCGCGE 100288687
> |
1 T o
Sep 8-9 2014 NGS:EEI1—X 86
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~NGS, RNA-seq. F /4L, FZF-20U07 4L ER{L RIRER. #HEH €7 RAAAA 23277

Fis b o ‘

(last modified 2014/07/14, since 2010}

TxDb&LND /Sy —2 (k. RN TOD#k

What's
s T

ELY
« 2014

=73
« 2014
« I

LA
2014
B3

_my
* ;z%%

1k0 | —h=
k0 | —f#
Ah0 | —f
1+0 | —h=
1+0 | —h%

e b0 —8%

1+0 | —h%
A0 —8%
1+0 | —h=
12+ 0| NGS
122+ 0| NGS
{2+ 0| NGS
122+ 0| NGS
{2+ 0| NGS
{4 O [ NGS

Tips | (£ED ?FEE?—T?J 1 I % {7 last modified 2013/09/26)
Tips | 13 ( last modified 2
BRI ERISF | 7 LECH | ﬂ%DBﬁﬁ*:{lastmomﬂed 2014/05/28)
BOF|ENiS | 4. LECDH | BSzenome(last modified 2014/06/28) NE]
Ao RS | FO0E—5—Bo3l | 24HEDBH S (last modified 2014,
Ao ENi§ | 7OE—5—HB0¥ | BSzenome( last modified 201464,/23
BLHIER{S | FO0F — 49— B0%| | GenomicFeatures(Lawrencg/2013)(
BOFIERIS |2 90T — LECF | 2 DBI S (laspfodified 2
AOPIERIF | F 2 90T — LELF | biomaRt(Duripdk 2009)(1ast

HDT, TNoZst

LAESN TS,

— R TT/T—a BEREEHML
=t®., —#2IZIXGTF/GFFlE X D7
JT—2a 774 ILHME SN TLY
A A TTxDbA
TJOTHOMIERT 5= DEEKGE

t8 2 70 S b 74 — da (last modified 2014/06/10
qPCRY*>microarrayd & &0 FE#% (last modifie/2014/07/11) NEW

o] 1B {b(T /LTS TS Viewer) (last mogified 2014/06/25) NEW

ALPIERIS | FASTQ or SRALite | 25 E DR (last modified 2014/06/28) NEW

A5 VS | FASTQ or SRALite | SEAAb(Zhu 2013)(last modified 2014/06/26) NEW
S| ERIS (220l —i50 T — A1 200 T (last modified 2014/06/25) NEW

{2+ 0 | NGS

BI5IERIS [ 3ol —va TR | 58 whiR EERFIO £ Fib (last modified 2014/06/23)

Ak 0O [ NGS

7 5 — 3 [BERAYS | 1- 2L C (last modified 2014/03/26)

1+ 0 | NGS
A1+ 0 | NGS
1+ 0 | NGS
1o+ 0 | NGS

7 AT =3 (GRERTE | GEF/GTFH:z. 27 - /1 (last modified 2014/04/11)
7 AT =g (GRS | refFlatfE s 7 -{ )1 (last modified 2013/09/23)

7 AT =g 1§ $FEYIS | blomaRt(Durinck 2009)(1ast modified 2013/09/26)
7 /T =33 &3V | TranscriptDb | | 220 v T (last modified 2014/03/28)

1+0 | NGS
1+ 0 | NGS
A{+0 | NGS

T AT =g 154N TS | TranscriptDb | TxDb *55 (last modified 2013/10/0%)
7 AT =3 183EHY 1T | TranscriptDb | GenomicFeatures(Lawrence 2013)(13st modified 2013/1(
7 AT =33 1§48 | TranscriptDb | GFF/GTER:T 27 L3S (last mod|fied 2014/04/01)

1.+ 0|NGS
-0 NGS
{0 | NGS

1+ 0| NGS |3
{2+ 0O | NGS |55

1+ 0 | NGS

srr i | FASTATER, | B4 (F3EE H1S (last modified 2014/05/29)

st 10 | FASTAR:T, | descniption] T 5030 7% #2H2 (last modified 2014/04/05)
siee 1A | FASTQ:T (last modified 2014/06/15)

FASTQH:3., | descriptioni T 5254 7% E8: (last modified 2013/06/13)
Hlummna®) * seq txt{last modified 2013/06/13)

Ilumina® * gseq.txt{last modified 2013/06/17)

R I
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GFF/GTFR2EX 771 LDl

o A0 |NGS |7 /T3 15$EES | GEE/GTERR. 271 )l

BIEFIEIC, EDRAIR
DEDEZRLIZEETS

GFF3ﬁ/‘t774 JLOBF (a4 X+ X+ TAIR10 GFF3 genes off) | DIVEEDEREST ST

; D E__FGH XEYTFANT7ALIL

1 |Chrl TAIR O chromosome 1 30427671 0 . I0=Chr Mame=Chr
2 Chrl TAIR1O gene 3631 SHLG .+ [D=AT1 G0 01 O:Mote=protein_coding gene;Mame=AT1 G011 0
3 |Chrl TAIR1O 3631 oEse .+ [D=AT1 G 01 ;Parent=AT1 G011 01 O:Mame=AT1 G011 01 0.1 Index=1
4 |Chrl TAIR1 O protein 3760 oE30 .+ ID=AT1 G 01 —ProteinMame=AT1 G 0101 Derives_from=AT1 G011 0101
5 |Chrl TAIR1O exon 3631 Js13 . + Parent=AT1G01 0101
& |Chrl TAIR1O five_prime_UTR 3631 3759 0+ 0 Parent=AT1G01O101
7 Chr TAIRMO DS 3780 3913 . + 0 Parent=AT1G010101 AT1G0 0101 —Frotein;
8 |Chrl TAIRMO exon 3995 4276 . + Parent=AT1G01 0101
g |Chrl TAIRMO CDS 39545 4276 .+ 2 Parent=AT1G 0101 AT1G0 01 01 —Protein;
10 |Chrl TAIR1O exon 4486 4605 . + Parent=AT1G01 0101
ll Chrl TAIR1O CDS 4486 4605 .+ 0 Parent=AT1G0101 01 AT1G0 0101 —Protein;

[l S I L o I TN 0 B = ENDE + | O ol L e I e i e O e IO

GTFﬁ/‘tjjvf)l/O){ﬁlj (€754 a; Danio_rerio.Zv9. 75 gtf)

Ld B3

= h o

(4]

10
11
12
13

#!ge no me—huild £wS
#oenome—version Zud
#oenome—date 201 004

C

D E FGH

# g2 nome—huild—accession MNCBLGCA_QQOO02035 2
# oo ne build—-last—updated 201 4-02

protein_coding gene

protein_coding exon
protein_coding COS
protein_coding exon
protein_coding C0OS
protein_coding gene

o R IS R R R I R |

protein_coding

nrntein coding  transcrint

1008558 10715 .
100858 1M N5 .
100858 100975 .
1008558 100875 .
1077 1M NG .
1077 1M NG .
116160 117573 .
116160 117575

+ + + + + + + +

" ENSDARGOO000076051 “; gene_name “CABZ01 06295417 gene
" transcript_id “ ENSDART 0000011 3409
gene_id " ENSDARGOO00007E0S1 ™ transcript_id “ ENSDART 00000113409
0 gene_id “ ENSDARGOOO0007E051
gene_id " ENSDARGOO00007E051
0 gene_id " ENSDARGOO0000TE051
gene_id “ ENSDARGOO000088651
oene id T FRSOARGOOO0008865] ”

gene_id " ENSDARGOO00007G051

s transcript_id “EMNSDART 000001 1 3408
s transcript_id " EMSDART 000001 1 3409
s transcript_id T EMNSDARTO00001 1 3408
coene name | BRE1102717: gene soun
“transcrint il CERMSOAETO00001 #9330

Apr 23 2014
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~NGS, RNA-seq. ' i, FZ2WF7— 4L, IERIE FIRES, Hs5t. E7I0. K0

(last modified 2014/07/18, since 2010)

s {0 | —f | EEOF -0 —FEESITE L ()

EEDEBERDH. ELEFRZED

« S OFFEETE | 2104 o 05 9257 (last modified 2014/07/07) NEW ~
Wh o A0 | =% | S8 LT (last modified 2014/07/37) NEW O:EJOD @%*Hﬂﬂjbf:b\%é'is /).
hat'sm{ . (b0 | —#8 | EEOQTTIE TOET 2014/07/17) NEW =, ,— 4l
» 2O A0 —RE =0T meodified 2014/04/11) I’EE ;&7/7 L l\tt’—cﬂﬁﬁﬁ"-ﬁm
DT, 1 4ob0O | —R% Y4/06/16)
» 20145 e o0 | —f% (last modified 2013/06/14)
T—L?_""f‘ O S -~ < .
. 20147 . ,f{:m I 10 A0 —f& | FEDF—T7—FZ2EL Tl ER)
« FIEE| s 0| T e ‘o — . i
L 1R BRI £ 20 DU E R TBY, SO BHEURE T LD TFIE ST T BT
N ?ﬂfjuj: v RO | _%ﬁi?o Linux {LU\IK]CDgIEp]??F'@:t?}TJ{J@T&SUx perl'j:]}‘»w‘:f:.@ct:_h}rd?{l@??o
g_FL»TIT e ok | {IZTANITT AL OO EE| TEFRLICL 27 NIV EBOTHST (LI )ISHEEL LI FE O~
cel . - _
.« 20145 jj::g I 11. BED 2T R YR T A 27 1 )b (annotation.txt) PO I HE +— LT, YA 271 ) (genelist].txt) P
f;ﬁg . b0 OO ZEFNSiTEFELNLIEWIES:
o R0 A
gmfm . j((jll:lil I 1 |in_f1 <- "annotation.txt" #AN 77 TIABEEEL Tin_f1ICHM(F7 ./ T—3 3
- BEE 4404 [1n_f2 <- “genelistl.txt” #AN 7T A IBEREL Tin_f2ICHA( A 27 4
o P T 3 | =L ] -
. ’f:f’l'“Dl_ DUt_‘F < - Dgel . TXT #lfljj??{Jb%%?aﬁbfﬂut_{lL%%H
. {bp|4 |param <- 1 #7 /T a 2T A IPODERL ELWIESEIETE

#ANT 7 A IDEERA A
data <- read.table(in_f1, header=TRUE,
keywords <- readlines(in_f2)

A

out <- datalobij,]

#77A ILICIRTF

Sep 8-9 2014 NGSi £

obj <- is.element(as.character(data[,param]), keywords)#&F{FEmizdi & 2w FEL 7-i

write.table(out, out f, sep="\t", append=F, quote=F, row.names=F)#outD P EFIEFL =’

sep="\t", quote="")#in f1TI5EL =7 7 1 JLDFL
#in F2THTEL 7 7 1 ILOFTAIAM
#7231 0 Fdata®iTH S B B E RO

#obj M TRUE & 74 &1 TO A L 7o i R E out] CHE M
#7 D FoutDiTE S| EF RS
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v A0 | —8% | Tips | (20 ?F%E%T?J ﬂb%f%?‘uast modified 2013/09/2
o b0 —Hf% | Tips |

( last modifi HFRRIGIERZBS . ZLDHIEZE

What'se /40| — % | BESIARNS |7 LEEF | /DB (last modified 2014/05/2 L. TEAZLEDO LA EEIBE,
' E’Gﬂ% . *fjf’l" O —fe | EE@JHEI% A4 L Bel | BSgenome(last mfmfﬂd 2014 06/28) 2. IS5—HlEFDMEEEIZDMTS,

o A0 | —8% | BIFEVIS | FOE—4— B0 | 42 EDBH D (last modified 201

’ '?f’;r' AL | —f% | BoFIEYE | 7 O0®—2— 805 | BSzenome( last modified 2014, Ezﬁﬁiﬂﬁlir’?ﬁﬁ*ﬂ% Jb*ﬁ%ly:/\
. 2014 0O | —#% | BOFIEYIF | 7OE— 45— B9 | GenomicFeatures(Lawrence 20) IR EFER{E, DU 2D ZLIE

« FIEs Ah0 | —#% | BEFIERR | SR 0UTE — LECH] | 24 DBA S (last modif] — ) N
o 0O —8% | BORUERIR | F SR 9T — LEDT | biomaRt(Durinck 2009) EZIKTO JOOD%E _u_:c;_'rﬁbo
T e 0| NGS | Hi2 0T Sk T4 — 4 (last modified 2014/06/10) 3. BioconductorM/\w/r—1) A %Rk

il P ; A b i A i . ] Sarp ==
UrA* b0 | NGS | aPCRY> microarray'd & & [R5 (last modified 2014/07/11) N & . EHiE DT

—vIDIEZEILITS,

. 2014* T2F 0O | NGS | BIFR1ECT . T 577 T 55 Viewer ) last modified 2014/06/25) 1
HH(s -} 0| NGS | BEF|E%S | FASTQ or SRALite | 433 DBAS (last modified 2014/06/28) NEW

BN, kO | NGS | BEFI YIS | FASTQ or SRALite | SRAdD(Zhu 2013)(last modified 2014/06/26) NEW

. :E A0 [ NGS | BLFIHRIS |30 2aly—i92F — & | [2DL T (last modified 2014/06/25) NEW

o AR OINGS |7 /7= (RIS |20 T (last modified 2014/03/26)

v R0 | NGS | 7 AT a1 E3RENS | GFF GTEFR . 27 1)1 (last modified 2014/04/11)

o A0 NGS | 7 AT —2 a3 153RIN] | refFlatf2 7.7 7 - )| (last modified 2013/09/25)

v R0 | NGS | 7 AT =33 1E3RE{S | biomaRt(Durinck 2009)( last modified 2013/09/26)

o {0 NGS | 7T =23 1853RER 1S | TranscriptDb | | 2201 T (last modified 2014/03/28)

v R0 | NGS | 7 AT —3 3 1E3REY{S | TranscriptDb | TxDb *4°5 (last modified 2013/10/08)

» 0O | NGS | Ficr i | FASTATER, | B (53 E I{S (last modified 2014/05/29)

o (20O | NGS | 5oer 27 | FASTAR:T, | description] T 52707 #8H2 (last modified 2014/04/05)
» {F0O | NGS | 5o A3 | FASTOH:T (last modified 2014/06/15)

v AR 0O | NGS | 5o 2@ | FASTQHER | description] T 50047 B (last modified 2013/06/13)
v b0 | NGS | et 127 | Tlumina® * seq.txt(last modified 2013/06/13)

» b0 | NGS | §EA+ A3 | Dlumina® * gseq txt(last modified 2013/06/17)

o 0| NGS | BOFIERS |20 2aly—ige T — 8 | S LA EER ST 4 B (last modified 2014/06/23)

v b0 | NGS | 7 /7 =232 1536R1F | TranscriptDb | GenomicFeatures(Lawrence 2013)(last modified 2013/1(
o RO | NGS | 7 A7 =332 154$REY1] | TranscriptDb | GFE GTFREF. 7 7 7 JL3S (last modified 2014/04/01)
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Do hE

FEE] | MEA plotl
1EE] | ROCER 3%
TR | SplicingG
BAFSA S

A

NGSIZHHELI=ABE TIZZ LAY,
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158 T-2005FEN S THEA

BHEFIZH->TWNEOTTH Ak,
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BAFSA
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PAFSA
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Bioconductor: Gentleman g#al | Genome Biol.. 2004
C
RipW

R Tips(1T:EF)
BioEdit (7Y —DELY|FRE
BioMart: Smedleyv et al . BMC

DDEJ Eead Annotation Pipelir

EMBOSS explorer (EMBOSS]
Biostar: Pamell et al.. PLoS Cqg

SEQanswers: L1 et al.. Bioinfoy

WGS WikiBook:Li et al_. Bried

HT Sequence Analysis with B

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

About
Bioconductor

Bioconductor provides tools for the
analysis and comprehension of high-
throughput genomic data.
Bioconductor uses the R statistical
programming language, and is gjfe
source and open development.

has two releases each year, 524
software packages, and an active
user community. Bioconductor is
also available as an Amazon Machine

Image (AMI}).

*—)—
BINYT—

Hume Install

Install »
Get started with Bioconductor

* Install Bioconductor
= Explore packages

= Mailing list

= Latest newsletter

= Follow us on Twitter
= Using R

Use »

Create bicinformatic solutions with
Bioconductor

= Software, Annotation, and Experiment
packages

= Amazon Machine Image

= Latest release annoucement

* Subscribe to the mailing list

DYVAY

Help

PubMed_E TIR Bioconductor ] T
Is’rﬁi LIRZ R HH
COHEITDE—D
DEBETI A, [RZEFmX BRI
“‘%Eob\t)ia“

Developers

Learn =
Master Bioconductor tools

* Recent courses

= Package vignettes

» Common work flows
* FAQ

* Community resources
* Videos

Develop =
Contribute to Bieconductor

* Use Bioc ‘devel’

* ‘Devel” Software, Annotation and
Experiment packages

= Package guidelines

* MNew package submission

* Developer resources

* Build reports
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Bioconductor#t£:

Dﬁlg

6 ‘—) ﬂhttp:,-‘beoou'\ductonorg,.-'packages,."re\ease,."Bisc‘u'iev\-s.htmler_Soft'.\-are

JBioconductor |REGG—_—

Help

Home » BiocViews

All Packages

Bioconductor version 2.14 (Release)

I Autocomplete biocViews search:

p-c @(R’C‘...|ﬂ200...|ﬂ5i x| ‘{FDTH_,@

5

Developers

~

FT L B FLET . CDEIGT)—
ABEICEEEEEELET A, HED
ECMEWVWLAGELTIAURIH AKX
EEZHEEIBLET . [RVVTHDEF
It IR T RBRE>HYFEE A C
DEDEEZCDEARRERTESEIMN. Y
AT TS B\ r— 8 EFIL T
RRICEHERONDNEELESITY , RAIC
KRR DN DD IE824/ 307 —2
ETEVANTYTLTNST=OTY,

Contact us: webmaster@bioconductor.org
Hosting provided by Fred Hutchinson Cancer

Copyright @ 2003 - 2014

Research Center

FRED HUTCHINSON
":ANCER RESEARCH CENTER

|/
bioconductororg (. BRMETROIASUT MIBEETEEUERA.

e

JBioconductor

v

AT OELE(S)

I —
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e €) ﬂhttp:ffbiommi.mtunurg,:‘package5,"relea5e,"aiocwew5.htmI#_

Bioconductor

QOPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home

Home » BiocViews

All Packages

Bioconductor version 2.14 (Release)

Autocomplete biocViews search:

Show entries

| Package

2 = & | P Bioconductor - BiocViews

Install

Packages found under Software:

Maintainer

= [RNA-seqlZi& ., 71— —FK#&
B RE OO THLWEIFBWWET A,
EEREHFEYSIEGBI2HMOT
ZIELDTRAIEPYEEA,

Search table: |

Title

7 Software (824) a4
I~ AssayDomain (251)
I~ BiologicalQuestion (204) a4Base
I~ Infrastructure (170}
I~ ResearchField (151) a4Classif
I~ StatisticalMethod (208)
I~ Technology (511) ad4Core
= WorkflowStep (408)
I~ AnnotationData (867) a4Preproc
I~ EwperimentData (202)
a4Reporting
ABarray
ABSSeq

Tobias Verbeke, Willem
Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Tobias Verbeke, Willem
Ligtenberg

Yongming Andrew Sun

Wentao Yang

Automated Affymetrix Array Analysis

Umbrella Package

Automated Affymetrix Array Analysis

Base Package

Automated Affymetrix Array Analysis
Classification Package

Automated Affymetrix Array Analysis

Core Package

Automated Affyme
Preprocessing Pack

Automated Affymet
Reporting Package

Microarray Q4 and

analysis for Applied
Survey Microrarray
expression data.

ABSS5eq: a new RN
method based on a
differences and gen
model
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ot Search:

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

[biostrings JE¥ T DETCIZTY R
Develc 7“}703*1'%) o

Home » BiocViews

All Packages |

Bioconductor version 2.14 (Release) Packages found under Software:
Autocomplete biocViews search: Show entries Search table: |biostrings
| Packape ‘ Maintainer Title

- Biostri H. P String objects representing biological
7 Software (824) Slostnngs - rages sequences, and matching algorithms

" P._ssa',rlf)umam E?Elj Infrastructure for Biostrings-based
I~ BiologicalQuestion (204) BSgenome H. Pages e e Ers
I~ Infrastructure (170)
I~ ResearchField (151)
I~ StatisticalMethod (208)
I~ Technology (511)
= WaorkflowStep (406)
I~ AnnotationData (867)
I~ ExperimentData (202)

Showing 1 to 2 of 2 entnes (filtered from 826 total entries) 4 Previous Next |
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Bioconductor [

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Biotonductor 2.14 » Software Packages » Big

Biostrings

String objects representing biological sequences, and matching algorithms

Bioconductor version: Release (2.14)

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

Author: H. Pages, P. Aboyoun, R. Gentleman, and 5. DebRoy

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

Citation {from within R, enter citation("Biostrings")):
Pages H, Aboyoun P, Gentleman R and DebRoy 5. Biostrings: String objects representing biological
sequences, and matching algorithms. R package version 2.32.1.

Installation

To install this package, start R and enter:

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

Documentation

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

Je B+ ” [Pl Bioconductor - Biostrings x | b 5.5 fod

Search:

Bioconductor@® Biostrings/ \'y
Develc 7—9®&—9':ﬂ§0$7o

Workflows =

Common Bioconductor workflows
include:

* QOligonuclestide Arrays

= High-throughput Seguencing

* Counting Reads for Differential
Expression (parathyroideSE vignette)

= Annotation

= Annotating Variants

* Annotating Ranges

* Flow Cytometry and other assays

* Candidate Binding Sites for Known
Transcription Factors

* Cloud-enabled cis-eQTL search and
annotation

Mailing Lists »

Post gquestions about Bioconductor
packages to our mailing lists. Read the

posting quide before posting!

* bioconductor
* bioc-devel
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Documentation

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

browsevignettes("Biostrings")

PDF B Script A short presentation of the basic classes defined in Biostrings 2

PDF R Script  Biostnngs Quick Overview

PDF R Script  Handling probe sequence information

PDF B Script  Multiple Alignments

PDF R Script  Pairwise Sequence Alignments

PDF Reference Manual

Text MNEWS

Details

biocViews Datalmp.u:urt, DataRepresentation, Genetics, Infrastructure, SequenceMatching,
Seguencing, Software

Wersion 2.32.1

In

Bioconductor
since

License
Depends

Imports

Suggests

Systemn
Reguirements

URL

Depends On
Me

BioC 1.6 (R-2.1) or earlier

Artistic-2.0

R {== 2.8.0), methods, BiocGenerics(>== 0.5.4), IRanges(>= 1.21.35), XVector(>=
0.3.6)

graphics, methods, stats, utils, BiocGenerics, IRanges, XVector, zlibbioc

BSoenome(>= 1.13.14), BSgenome.Celegans. UCSC.ce2(>= 1.3.11),
BSaoenome.Dmelanogaster, UCSC.dm3(== 1.3.11), BSaenome.Hsapiens. UCSC.hald,
drosophila2probe, hgu95sav2probe, hgul33aprobe, GenomicFeatures(== 1.3.14),

hgu9savZcdf, affy(>= 1.41.3), affydata(>= 1.11.5), RUnit

altcdfenvs, Basic4Cseg, BRAIN, BSgenome, ChiPpeakfAnno, ChlPsim, cleaver,
CRISPR=zeek, DASIR, DECIPHER, deepSNY, FDb.FANTOM4.promoters.hglg,
FDb.InfiniumMethylation.ha18, FDb. InfiniumMethylation.hal9, GeneRegionScan,
genomes, GenomicAlignments, GOTHIC, harbChIP, iIPAC, JASPAR2014, methVisual, minfi,
MotifDb, motifRG, cligo, oneChannelGUI, pd.hugene.2.0.st, pd.hugene.2.1.st,
pd.mogene.2.0.st, pd.mogene.2.1.st, pd.nugo.hs1a520180, pd.nugo.mm1a520177,

Bioconductor@® Biostrings/ \'y
T—2MDR—UT . B&DETD
[ZS1ZF2 &), biocViewsDEZAT
BZ5%X—7J—FoXL\DOhEE
(FEDATI)HITIZHEE, HlR
[X. DataRepresentationZz/7')w%
j—ét'"o
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e ﬂ http://bioconductor.org/packages/ release/BiocViews. html#__ DataRepresentation L~ ” ﬂ Bioconductor - BiocViews | | o ‘:ﬁ: 0y

'I

- | AT3) R OREEREZRAH A
B]OcondUCtor Home Install Develc 6 Gene OntologyO)B”‘JE iﬁ&
H—— {LLf=t, M, Data Representation()
jn-? JYIZEENDDIE26/%y

—OTHHEN DI D, Tt
B D EFD) Xk, Biostringsld
K4 $8[L Software, B3 5E(E
Infrastructure&7E>THY . D
serd N DPEE D DataRepresentation
Maintainer [CEENTWSIEA LMD,

Home » BiocWiews

All Packages

Bioconductor version 2.14 (Release) Packages found under DataRepre

Autocomplete biocViews search: Show | All  %| entries

Package

Gene ExpressiolT ATEs QUETY &I gENE SET

James Malone enrichment package.

7 Software (824)
I~ AssayDomain (251)

- - - Adrian Alexa R SDK for BaseSpace RESTful API
I~ Biological Question (Z204) _ _ _
* st (70 bamemsniaiss  peer . Haverty
Datalmport (74) Ve ' :
DataRepresentation (26) Biostrings H. Pages String objects represeqtlng blnl_oglt:al
S10SINGS sequences, and matching algonthms
GUI {14)
ThirdPartyClient (5] Infrastructure for Biostrings-based genome
IrdFartyt.lien BSgenome H. Pages dat "
I~ ResearchField (151) ata packages
I StatisticalMethod (208) Analysis, exploration, manipulation, and
F Technology (511) cummeRbund Lovyal A. Goff visualization of Cufflinks high-throughput

sequencing data.
= WaorkflowStep (406) - ]

I AnnotationData (867) FlowPlots N. Hawkins flc-'t.-rF;Ic:I:s: anilvsmlplo‘ll;s:nd data class for
I~ ExperimentData (202) gated flow cytometry data

Import flowJo Workspaces into BioConductor

flowWorksp G Finak,Mike i . i -
SRLLArERaEs Sl e s SR and replicate flowlo gating with flowCore

Integrating Functional Mon-coding Datasets
FunciSHP Simon G. Coetzee with Genetic Azsociation Studies to Identify
Candidate Regulatory SNPs

Gang Feng , Pan Du and . = =
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Documentation

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

browsevignettes("Biostrings")

PDF B Script A short presentation of the basic classes defined in Biostrings 2

PDF R Script  Biostnngs Quick Overview

PDF R Script  Handling probe sequence information

PDF B Script  Multiple Alignments

PDF R Script  Pairwise Sequence Alignments

PDF Reference Manual

Text MNEWS

Details

- Datalmport, DataRepr ation, Genetics, Infrastructure, SequenceMatching,

biocViews -
Sequencing, Softwar

Wersion 2.32.1

In

Bioconductor BioC 1.6 (R-2.1) or earlier

zince

License Artistic-2.0
R {== 2.8.0), methods, BiocGenerics(>== 0.5.4), IRanges(>= 1.21.35), XVector(>=

Depends
0.3.6)

Imports graphics, methods, stats, utils, BiocGenerics, IRanges, XVector, zlibbioc
BSoenome(>= 1.13.14), BSgenome.Celegans. UCSC.ce2(>= 1.3.11),

Suggests BSaoenome.Dmelanogaster, UCSC.dm3(== 1.3.11), BSaenome.Hsapiens. UCSC.hald,

g drosophila2probe, hgu95sav2probe, hgul33aprobe, GenomicFeatures(== 1.3.14),

hgu9savZcdf, affv(>= 1.41.3), affydata(>= 1.11.5), RUnit

Systemn

Reguirements

URL
altcdfenvs, Basic4Cseg, BRAIN, BSgenome, ChiPpeakfAnno, ChlPsim, cleaver,
CRISPRseek, DASIR, DECIPHER, deepSMNY, FDb.FANTOM4.promoters.hglg,
FDb.InfiniumMethylation.ha18, FDb. InfiniumMethylation.hal9, GeneRegionScan,

Depends On  1EN0MES, GenomicAlignments, GOTHIC, harbChIP, IPAC, JASPAR2014, methVisual, minfi,

Mep MotifDb, motifRG, cligo, oneChannelGUI, pd.hugene.2.0.st, pd.hugene.2.1.st,

pd.mogene.2.0.st, pd.mogene.2.1.st, pd.nugo.hs1a520180, pd.nugo.mm1a520177,

K73 $8D Software, FH 53 58D
Infrastructure L F £ 9 5,
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al DataRepresentation (267 \:w/—
Bioconductor Install e W D) EEFITHE AR Infrastructure
OPEM SOURCE SOFTWARE FOR BIOINFORMATICS (1 70/ {\\Jb’_:))w IzkEbE iﬁ( ': ‘i
RN NS EN LMD,

Home » BiocWiews

All Packages

Bioconductor version 2.14 (Release) Packages foupe‘under Infrastructure:
Autocomplete biocViews search: Show A entries Search table:
| Package “ Maintainer Title
- CGH Peter Dimit Claszes and functions for Array
7 Software (824) gon SLEr Limitrov Comparative Genomic Hybridization data.
= A D in (251 . S .
issay_ omain (_ ) affxparser Kasper Daniel Hansen Affymetrix File Parsing SDK
I~ Biological Question (204
7 Infrastructure (170) AffyCompatible Martin Morgan Affymetrix GeneChip software compatibility
Datalmport (?4}_ affyContam V. Carey sdtructured corruption of affymetrix cel file
DataRepresentation (26) ata
GUI (14) affyio Benjamin Milo Bolstad Tools for parsing Affymetrix data files
ThirdPartyClient (9) affylmGUIT Keith Satterley GUI for affy analysis using limma package
SR ELRERR Allelicimbal Jesper R Gadi Investigates allele specif i
» StatisticalMethod (208) elicimbalance esper adin nvestigates allele specific expression
- : ) Bi ductor Pack .
I Technology (511) AnnctationDbi MI:i?::inuer IR Annotation Database Interface
= WaorkflowStep (406)
I AnnotationData (867) AnnotationForge Eﬂiu_cn::n!juctor Package EDdI:E for Building Annotation Database
I~ ExperimentData (202) aintainer ackages
AnnotationHub Marc Carlson ?;;E:th;iar;:;ﬁﬂg sl e
Light-weight methaods for normalization and
aroma.light Henrik Bengtsson visualization of micrearray data using only
basic R data types W
Access the ArravEwprese Microarray

Sep 8-9 2014 NGS:EEI—X



D - L= | B |

P hitp://bioconductor.org/ packages, release /bioc/html /Biostrings.html Jo i v | [Pl Bioconductor - Biostrings 1 38

|
o]
5

[l

Documentation L |

To view documentation for the version of this package installed in your system, start R and enter: Biostrings (LIEEBBEHDOTIYHEL
PXFIERRREHLIRHLT
LNB D) T, SequenceMatchingh®
HEDLEE,

browsevignettes("Biostrings")

PDF B Script A short presentation of the basic classes defined in Biostrings 2

PDF R Script  Biostnngs Quick Overview

PDF R Script  Handling probe sequence information

PDF B Script  Multiple Alignments

PDF R Script  Pairwise Sequence Alignments

PDF Reference Manual

Text MNEWS

Details

. . Datalmport, DataRepresentation, Genetics, Infrastructure, SeguenceMatching,

biocViews -
Sequencing, Software

Wersion 2.32.1

In

Bioconductor BioC 1.6 (R-2.1) or earlier

since

License Artistic-2.0
R {== 2.8.0), methods, BiocGenerics(>== 0.5.4), IRanges(>= 1.21.35), XVector(>=

Depends
0.3.6)

Imports graphics, methods, stats, utils, BiocGenerics, IRanges, XVector, zlibbioc
BSoenome(>= 1.13.14), BSgenome.Celegans. UCSC.ce2(>= 1.3.11),

Suggests BSaoenome.Dmelanogaster, UCSC.dm3(== 1.3.11), BSaenome.Hsapiens. UCSC.hald,

g drosophila2probe, hgu95sav2probe, hgul33aprobe, GenomicFeatures(== 1.3.14),

hgu9savZcdf, affy(>= 1.41.3), affydata(>= 1.11.5), RUnit

Systemn

Reguirements

URL
altcdfenvs, Basic4Cseg, BRAIN, BSgenome, ChiPpeakfAnno, ChlPsim, cleaver,
CRISPRseek, DASIR, DECIPHER, deepSMNY, FDb.FANTOM4.promoters.hglg,
FDb.InfiniumMethylation.ha18, FDb. InfiniumMethylation.hal9, GeneRegionScan,

Depends On  1EN0MES, GenomicAlignments, GOTHIC, harbChIP, IPAC, JASPAR2014, methVisual, minfi,

Mep MotifDb, motifRG, cligo, oneChannelGUI, pd.hugene.2.0.st, pd.hugene.2.1.st, W
pd.mogene.2.0.st, pd.mogene.2.1.st, pd.nugo.hs1a520180, pd.nugo.mm1a520177,
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Bioconductor o

OPEN S5OURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocWiews

All Packages

Bioconductor version 2.14 (Release)

Autocomplete biocViews search: Show

2l SequenceMatchinglZ&EzN 517
W o —So— B AR RS T
LVEUDVAY, (RTIEEER ST
[ZIXZZUNCRISPRESED 7\ —
UHELHFHETHEIZR I F
T=. GenomeAnnotation*?
GenomicVariationfi EFR R 75/ \y
=M HAHIEIZT DL,

Search table: | |

Title

GeneSetEnnchment [25/ -
GencmeAnnotation (3) e

GenomicVariation (3} BSACnome
Motifannotation (3)
MotifDiscovery (4)
MetworkEnrichment (7]
MetworkInference (15)
SequenceMatching (17) cobindR
SomaticMutation (3)

cleanUpdTSeq

Manuela Benary

VariantDetection (1) CRISPRseek Lihua Julie Zhu
I~ Infrastructure (170}
I ResearchField {151) daglogo Jianhong Ou
I~ StatisticalMethod (208)
I~ Technology (511) FunciSHP Simon G. Coetzes
I~ WorkflowStep (4086)
I~ AnnotationData (867) v
I~ ExperimentData (202) hapFabia Sepp Hochreiter
microRNA "James F. Reid”

MmPalateMiRMNA Guy Brock

String objects representing biological sequences,
and matching algonthms

Infrastructure for Biostrings-based genome data
packages

This package classifies putative polyadenylation
sites as true or false/internally oligodT primed.

Finding Co-occuring motifs of transcription factor
binding sites

Design of target-specific guide RNAs in CRISPR-
Cas9, genome-editing systems

daglLogo

Integrating Functional Non-coding Datasets with
Genetic Association Studies to Identify Candidate
Regulatory SNPs

hapFabia: Identification of very short segments of
identity by descent (IBD) charactenzed by rare
vanants in large sequencing data

Data and functions for dealing with microRNAs

Murine Palate miRMA Expression Analysis
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S biocViews|ZI&, B 5EIZHH YT
Bioconductor tnstall W DBiologicalQuestion& LML (S
Btz BAD/ S —IRE
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Home » BiocViews

All Packages

Bioconductor version 2.14 (Release) Packages found yader SequenceMatching:
Autocomplete biocViews search: Show | All_>#Tentries Search table: | |
| Package “ Maintainer Title
- : String objects representing biological sequences,
7 Software (824) . Biostnings H. Pages and matching algorithms
= A D in (251 ; .
issa\f_ omain E_ ) Infrastructure for Biostrings-bazed genome data
7 BioclogicalQuestion (204) BSgenome H. Pages e
packages
AlternativeSplicing (3) Sarah Sh d
ara eppard; . - ) )
Coverage (1) deanUpdTSe Jianhong Ou; Lihua Julie T_hls package clasmfle_s putative p_c-lyaden‘_flatmn
DifferentialExpression (138) feancpdlocq hu sites as true or false/internally oligodT primed.

. : . i
D!fferentlraIMthrflatmn (3) bindR M 2 B Finding Co-occuring motifs of transcription factor
DifferentialSplicing (3) EEHTI G ELER SiEnaly binding sites
F ti IFredicti 1 . : : .

et n:_'l 12T L CRISPRseek Lihua Julie Zhu Design of target-specific guide RMAs in CRISPR- b
GeneRegulation (15) EE—— Cas9, genome-editing systems
GeneSetEnrichment (25) .

. daglogo Jianhong Qu daglogo

GenomeAnnotation (3)
GenomicVariation (3] Integrating Functional Non-coding Datasets with

N . FunciSHP Simon G, Coetzee Genetic Association Studies to Identify Candidate
Motif&nnotation (3]

— Regulatory SNPs |
MotifDiscovery (4)

s hapFabia: Identification of very short segments of

Met kE h t(7 b4 . . . : -

etworkEnrichment (7) hapFabia Sepp Hochreiter identity by descent (IBD) charactenzed by rare

MetwnrlkTnfereancs (18 - - .
variants in large sequencing data |
microRMNA "lames F. Reid” Data and functions for dealing with microRNAs
W
MmPalateMiRNA Guy Brock Murine Palate miRNA Expression Analysis
1
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