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RStudio
(I + ) v L2 » Co to file/function * Addins ~
Console  Terminal Jobs
R R4.2.0 -~/

R version 4.2.0 (2022-04-22) -- "Vigorous Calisthenics"
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl?.@ (64-bit)

R & BHRBYZR2z77THH. "RL2CHRI °7.
—EDFREICHEZE, BRIEChEBREGTZIENTEEXT,
EHAREOHEBICPALTIE. 'license()' #3WE "licence()' EAHDLTLESZ W,

R BZ2LOEMELCLZHERT7OY LI RTT,

#ULIE 'contributors()' EAALTLIEZ W,

oo R ® R oNy =Tzl TsIBT B0 OVWTE
'citation()' EANLTLEZ W,

‘demo()' EANTHIETFEEHB T ENTEET,

'help()' EThIEAYSAUANLTHEET,
‘help.start()' T HIML 7S9HICLBANILTHHSNET,
'qQ)' EANTHIE R ERTULET,

> |

= Environment History Connections  Tutorial
2 [ | 7 import Dataset ~ | % 78 MiB ~ | §
R ~ 7k Global Environment »

Environment is empty
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Q0 -0 4l &-
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[ NN RStudio
o -+ O 2~ % Co to file/function * Addins ~

Console  Terminal Jobs

R R42.0 -~/

R version 4.2.0 (2022-04-22) -- "Vigorous Calisthenics"
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl?.@ (64-bit)

R & BAREVZRD7THD, "RLCERIE ©7,
—EOREICHEZIE, BHIECNhEZBRGIZIENTEXT,
EHAREOHEBICPALTIE. 'license()' #3WE "licence()' EAHDLTLESZ W,

R EZ<0EMELCLZERTOI LI MTT,

#ULIE 'contributors()' EAALTLIEZ W,

oo R ® R Ny =Y HRYT5IBT 3BoERICOVWTIE
'citation()' EANLTLEZ W,

‘demo()' EANTNETEEHBTENTEET,

'help()' EThIEAYSAYAILTHHET,
‘help.start()' T HTML 7SUHICEBALTHRHSNET,
'q()' EANTHhIE R ERTUET,

> |

RStudio

= Environment  History Connections  Tutorial

# | | 7 import Dataset ~ | % 78 MiB ~ | &

R ~ 7k Global Environment »

R| Project: (None) ~

=]
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RStudio

® o RStudio
LU Q & - i B = # Go to file/function * Addins ~
@ Untitled1* =
k4 SourceonSave S /- | “Run % 4 Source -
param <- "TxDb.Rnorvegicus.UCSC.rn5.refGene ™/ v 7 — J £ E 5 E
20T AL TE (BliocMonager A B T E1 2 A b — L)
if (!requireNamespace("BiocManager™, quietly=T)J)#BiocManager/tw o — 4T+
install.packages( “BlocManager™) EBlocManager® 4 ¥ A k=Lt &

XN
BiocManager: :install(param, update-F) #paramTHEL LN 9~ DA 2 A bk~

WeReSNNOW!maSEWN =

10 2BUB(2 TP LETRATVWEN=Ta 2D HR)
11 BiocManager.:valid(parom) #TRUEIZDK. too new™ & £ B0K, out-of-{

12 poanlomaallomad oot mmommm m ., M AR

Environment  Histor]

2 ToConsole —=ToSource @ Q

param <- "TxDb.Rnorvegicus.UCSC.rnS.refGene™#/\y r—JZEEE
#A1E(BiocManagerd Ei NIEA Y A b =)L)

if (!requireNamespace("BiocManager”, quietly=T))#BiocManager/Cy =/t |
install.packages("BiocManager") #BiocMonagerZ-f YA h—ILE &

L
11 (Top Level) = R Script =
Console  Terminal Jobs =]

EAEFONEICEL TR, "license()' HDWR "licence()' EABLTLIEZW,

R BELOAMFLELSHRBTOS 2+ TY,

#U<RR "contributors()' EARALTLEZ W,

AN, R PR Oy Tr—YEHEDTIETIBOERCOVWTIR
‘citation()' EAALTLEZW,

‘demo()' EANTHIETEEHSTENTEEREY,

'help()' £THEAY A UAILTHIHET,
'help.start()' T HML 7SO EZAILTHEHENET.
'qO)' EAATHIE R ERTLET,

> param <- "TxDb.Rnervegicus.UCSC.rnS.refGene"#/\u r—JEEHE

> SAIALE(BiocManagerh' BiFHIEA Y A F—IL)

> 1f (!requireNomespace(“BiocManager™, quietly=T))#BirocManager/{y 5—I X k=l
shtTRithis. ..

+ install.packages("BiocManager™} #BilocManagerEA A r—/LE X

>

Files Plots Packages Help Viewer o |
G NewFolder © Delete « Rename {F More «
/|\, Home
A Name Size Modified

.Rhistory 08 Mar 13, 2020, 12:07 PM
. Applications
.. Desktop
L Documents
Downloads
= Library
L. Movies
~ Music
. Pictures
& Public
L VirtualBox VMs
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Save

® RStudio

Save

e - Q s = # Co to file/function
Untitled? - Unsaved Changes
@} Untitled1* x A The document ‘Untitled?’ has unsaved changes. nnections =
save C - Tos ] Q
a - preme ..H ,",'“33 !:-..} v{.... Vriesises Do you want to save these changes? ‘_","auf::.,,,g
2 - g
. . a ¢ gy r—3
3 4T @locManogerF R iITHhEAS ¥ A - —) Don't Save :J;‘:JSS; :n_an'r;fcene WS YRR
4 if (!requireNamespace("BiocManager”, qui o= s . ) ST
5 install.packages("BiocManager™) fBrocManagerE 17 > A M= ¥ & uireNamespace(“BiocManager”, quietly=T))#BiocManager/Cy 7—#t.,
6 install.packages("BiocManager") #BiocManagerz 4 2 F—ILt &
7 tE® EEE
8 BiocManager: :install(param, update=F) #paramTIEL /(v ¥ =@ 4 » 2 b — BiocManager::install(param, update=F) #paramTHELZ/(Yr—ID1 X k.
2 , HENB(I T TYA P ETRATVWE/—V 3 Y EDHR)
W ARAR(Vz TV LTRATVSN =T 3>~ D) . BiocManager: :valid(param) #TRUEMOK, too newTHEHBOK. out-of-datefx5it®
11 oncManager: :valid(parom) #TRUE s_.i‘(»\\ tu«unnu\\ k~£) £ HOK, out-of-¢ packageVersion(param) #/(— 3V INEERR
12 packageVersion{param) #RIC—Y a2 MBERT
13 Files Plots Packages Help Viewer [ |
74 (Toplevel ¢ R Script 2 G NewFolder © Delete « Rename {F More «
Console  Terminal Jobs G 4 Home
A Name Size Modified
es¢ {nstalling help indices Rhistory 08 Mar 13, 2020, 12:07 PM
** puilding package indices . Applications
** testing if installed package can be loaded from temporary location Deskt
** testing if installed packoge can be loaded from final location e
** testing if installed package keeps a record of temporary instollation path “ Documents
* DONE (TxDb.Rnorvegicus.UCSC.rn6. refGene) & pownloads
The downlooded source pockages are in &5 Ubrary
' /private/var/folders/43/1kb9vw4553b21y 3 c98dry rSwad0dgn/T/Rtmph2Pinb/downl L Movies
oaded_packages’ B Music
>
> FRAE(Y x TYA R ECBATVE/~Y3 Y EORE) . Rcturns
> BiocManager: :valid(param) #TRUEIBOK, too newTHEHOK, cut-of-datels (& Public

SER

[1] TRUE

> packageVersion(param)
[1] ‘3.4.6’

>

B~ 3 B ERR

L VirtualBox VMs
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Save

Save

o . G Gg® - [ - A Goto file/lunction ~ Addins ~
@ Untitled1* Choose Encoding g
il 5 urce on Save 4 /- “Run %]
- P - e L L R S e ’ > ed = u"_s(svnmmm} OK
2 ASCII
3 AR BiocManagerf R T ECI XA —IL) BIGE
4 if (!requireNamespace("BiocManager”, quietly~T))#BiocManager) |GB18030 — - e
5 install.packages("BiocManager™) #BrocManager & 1 > A b — &2310222 P » quietly=T))#BiocManager/Cy 7—#f.
% g 1ocManagerz 1 A k—IL
g . 150-2022-KkR 1ocManager% 1 k=L &
=& 1SO-8859-1
8 BiocManager::install(param, update=F) #paramTIHEE L fo/0» 7 |1SO-8859-2 =F) #paramTEEL /(Y r—ID1 A k..
) 1SO-8859-7 Syrmu
BB « S PR ITWEN—Taviohe) SHIFT-AS Save File - Untitled1
10 i&& (Y x ] .{,'\ e %A =) ./ J‘ & ,,t! ®) N Wi 1257 Lt
11 BiocManager: :valid(parom) #TRUEIZOK. too newT & : 1%3
12 packageVersion{param) #RI—Ya 2 MBERT Save As: [20200313Test1lR I
13
7.4 (Top Level) * ) Tags:
Show all encodings
Consale | Termival Jobs | Set as default encoding for source files Whers: | & kadota =
ese in'stolhng help indices OK Cancel Cancel m
** building package indices
** testing if installed package can be loaded from temporary location ™ M Q D e
** testing if installed packoge can be loaded frem final location
** testing if installed package keeps a record of temporary instollation path . Documents
* DONE (TxDb.Rnorvegicus.UCSC.rn6. refGene) Downloads
The downlooded source pockages are in & Library
' /private/var/folders/43/1kb9vw4553b21y 3 c98dry rSwad0dgn/T/Rtmph2Pinb/downl - Movies
oaded_packages’ Music
>
> FRAE(Y x TYA R ECBATVE/~Y3 Y EORE) - Pcwutns
> BiocManager: :valid(param) #TRUEIZOK, too newTHEH0OK. cut-of-datels & Public
SiER ~ VirtualBox VMs
[1] TRUE
> packageVersion(param) EN—T 3 B ERR
[1] ‘3.4.6’°
>
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® RStudio
L)

bt q s - # Co to file/function + Addins ~

Console  Terminal Jobs )

> BrocManager:iinstaLl{poram, update=t) FPAaram CHEIEUCINY T =/W4 Z A=
Bioconductor version 3.18 (BiocManager 1.30.1@), R 3.6.2 (2019-12-12)
Installing package(s) 'TxDb.Rnorvegicus.UCSC.rn6.refGene’

installing the source package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’

URL 'https://bioconductor. org/packages/3.10/dato/annotation/src/contrib/TxDb. Rnor
vegicus.UCSC.rn6.refGene_3.4.6.tar.gz' EELTWEY
Content type 'application/x-gzip' length 7633538 bytes (7.3 MB)

downloaded 7.3 MB

* installing *source® package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’ ...
** using staged installation

'.R

** inst

** byte-compile and prepare package for lazy loading

** help

**¢ installing help indices

** building package indices

** testing if installed package can be loaded from temporary location
** testing if installed packoge can be loaded from final location

** testing if installed package keeps a record of temporary instollation path
* DONE (TxDb.Rnorvegicus.UCSC.rné. refGene)

The downlooded source pockages are in
'/private/var/folders/43/1kbOvwa553b21y ) c98dry rSwd00dgn/T/Rtmph2Pinb/downl

oaded_packages’

>

> #FERAR(VzTY P ETRATVS/ V3 v EDHER)

> BiocManager: :valid(param) #TRUEIBOK, too newTHEHOK, cut-of-datels

SER

[1] TRUE

> packageVersion(param)

[1] ‘3.4.6’

>

B~ 3 B ERR

Environment  Histor|

ol T |  To Consol
packageversion(par
param <- "TxDb.Rnol
#8102 (B1ocManager
if (!requireNamesp
install.packages("
B
BiocManager: :insta
FENMB(I 2TV R ]
BiocManager: :valid
packageVersion(par

Files Plots  Packq
C  NewFolder O D

Save

Encoding

Save

Save

OK

/.\, Home
A Name

Rhistory
. Applications
.. Desktop
L Documents
Downloads
. Library
L. Movies
L2 Music
. Pictures
& Public
L VirtualBox VMs
©7 20200313Testl.R

Size
0B

6868

Modified
Mar 13, 2020, 12:07 PM

Mar 13, 2020, 2:35 PM
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e ® RStudio
e - Q s - # Co to file/function + Addins ~

Console  Terminal Jobs A

> BlOCManager: :instaLliporam, update=r) Fparam CHEEUCINY T —/W4 L Ar=)1
Bioconductor version 3.18 (BiocManager 1.30.1@), R 3.6.2 (2019-12-12)
Installing package(s) 'TxDb.Rnorvegicus.UCSC.rn6.refGene’

installing the source package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’

URL 'https://bioconductor. org/packages/3.10/dato/annotation/src/contrib/TxDb. Rnor
vegicus.UCSC.rn6.refGene_3.4.6.tar.gz' ZRELTWVWEY
Content type 'application/x-gzip' length 7633538 bytes (7.3 MB)

downloaded 7.3 MB

* installing *source® package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’ ...
** ysing staged installation

- R

** inst

** byte-compile and prepare package for lazy loading

** help

**¢ installing help indices

** puilding package indices

** testing if installed package can be loaded from temporary location
** testing if installed packoge can be loaded frem final location

** testing if installed package keeps a record of temporary instollation path
* DONE (TxDb.Rnorvegicus.UCSC.rné. refGene)

The downlooded source pockages are in

*/private/var/folders/43/1kb9vv4553b21y 3 c98dry rSwad0dgn/T/Rtmph2Pinb/downl
oaded_packages’
>

> ¥RAB(V TV P ETRATVWS/ —Ta Y EDRR)

> BiocManager: :valid(param) #TRUEIZOK, too newTHEHOK, cut-of-dateds
SER

[1] TRUE

> packageVersion(param) EN—T 3 B ERR

[1] ‘3.4.6’

>

- | I To Console  — = To Source [x] / Q

K project; (None) =

Environment  History Connections o o |

packageversion(param) #/\—= 3 JI4m2 &N

param <- "TxDb.Rnorvegicus.UCSC.rn6.refGeneN#/\y 5F—J B EHE

#4130 (BiocManagerd izt if1 > A =)L)

if (!requireNamespace(“BiocManager", quietly=T))#BiocManager/Cy r—At,
install.packages("BiocManager") #BiocManagerZz{ » 2 F—ILt &

B

BiocManager: :install(param, update=F) #pareamTHELI/I(v Fr—JD1 A k.
AEUNB(V 2T R ETRATVWS N =T 3 e DHR)

BiocManager: :valid(param) #TRUEMLOK. too newTH EHOK. out-of-dateaSEW
packageVersion(param) #/(—¥ 3 B ERT

Files Plots Packages Help Viewer [ |
G NewFolder @ Delete « Rename = {JF More ~

(g\, Home
A Name Size Modified

.Rhistory 0B Mar 13, 2020, 12:07 PM
. Applications
... Desktop
L. Documents
.. Downloads
. Library
L. Movies
L2 Music
. Pictures
& Public
L VirtualBox VMs
@7 20200313Testl.R 6868 Mar 13, 2020, 2:35 PM

14



v

N RStudio
c - q s # Go to file/function
Confirm Clear History Ye S
Console  Terminal Jobs m Are you sure you want to clear all history entries?
‘ “#=ToSource @ Q
> BloCManager: :instaLliparam, update=r) Eparamc FIN=2 A JHBREZRIN
Bioconductor version 3,18 (BiocManager 1.30.1@), E tecus.UCSC.rn6. refGene ¥\ w r—J A/ EHEE
Installing package(s) 'TxDb.Rnorvegicus.UCSC.rn6 UL YA =)
installing the source package ‘TxDb.Rnorvegicus.lisc.rno.rervens if Cr e("BiocManager”, quietly=T))#BiocManager/Sy & — .,
A ‘ . | Wi "y #8i 5 xy
URL 'https://bioconductor.org/packages/3.10/dato/annotation/src/contrib/TxDb . Rnor ;r:;all POEXAgRSC S1OCNNOQNC™ ), ABL0CHMADAT T 24 =R S

vegicus.UCSC.rn6.refGene_3.4.6.tar.gz' ERLTLET
Content type 'application/x-gzip' length 7633538 bytes (7.3 MB)

downloaded 7.3 MB

* installing *source® package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’ ...
** ysing staged installation

- R

** inst

** pyte-compile and prepare package for lazy loading

** help

**¢ installing help indices

** puilding package indices

** testing if installed package can be loaded from temporary location
** testing if installed packoge can be loaded frem final location

** testing if installed package keeps a record of temporary instollation path
* DONE (TxDb.Rnorvegicus.UCSC.rné. refGene)

The downlooded source pockages are in
*/private/var/folders/43/1kb9vv4553b21y 3 c98dry rSwad0dgn/T/Rtmph2Pinb/downl

oaded_packages’

>

> ¥RAB(V TV P ETRATVWS/ —Ta Y EDRR)

> BiocManager: :valid(param) #TRUEIZOK, too newTHEHOK, cut-of-dateds
SER

[1] TRUE

> packageVersion(param) EN—T 3 BT RN

[1] ‘3.4.6’

>

BiocManager: :install(param, update=F) #pareamTHELI/I(v Fr—JD1 A k.
FENB(V IV FETRATVWEN—T 3V EDHER)
BiocManager: :valid(param) #TRUEMLOK. too newTH EHOK. out-of-dateaSEW
packageVersion(param) #/(—¥ 3 B ERT

Files Plots Packages Help Viewer 0 s |
G NewFolder @ Delete « Rename = {JF More ~

_/|\, Home
A Name Size Modified

.Rhistory 0B Mar 13, 2020, 12:07 PM
. Applications
. Desktop
L. Documents
.. Downloads
. Library
L. Movies
L0 Music
. Pictures
& Public
L VirtualBox VMs
@7 20200313Testl.R 6868 Mar 13, 2020, 2:35 PM
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o» RStudio
L)

®
- QR G-

+ Addins ~

# Co to file/function

Console  Terminal

Jobs A
> BrocManager:iinstaLl{poram, update=t) FPAaram CHEIEUCINY T =/W4 Z A=
Bioconductor version 3.18 (BiocManager 1.30.1@), R 3.6.2 (2019-12-12)

Installing package(s) 'TxDb.Rnorvegicus.UCSC.rn6.refGene’
installing the source package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’

URL 'https://bioconductor. org/packages/3.10/dato/annotation/src/contrib/TxDb. Rnor
vegicus.UCSC.rn6.refGene_3.4.6.tar.gz' ERLTWLEY
Content type 'application/x-gzip' length 7633538 bytes (7.3 MB)

downloaded 7.3 MB

* installing *source* package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’ ...
** ysing staged installation

- R

** inst

** byte-compile and prepare package for lazy loading

- he‘lp

**¢ installing help indices

** puilding package indices

** testing if installed package can be loaded from temporary location
** testing if installed packoge can be loaded frem final location

** testing if installed package keeps a record of temporary instollation path
* DONE (TxDb.Rnorvegicus.UCSC.rné. refGene)

The downlooded source pockages are in

*/private/var/folders/43/1kb9vv4553b21y 3 c98dry rSwad0dgn/T/Rtmph2Pinb/downl
oaded_packages’
>
> #FERAR(VzTY P ETRATVS/ V3 v EDHER)
> BiocManager: :valid(param) #TRUEIZOK, too newTHEHOK, cut-of-dateds
SiER
[1] TRUE
> packageVersion(param)
[1] ‘3.4.6’

>

B~ 3 B ERR

Environment

2

Files

C  New Folder

Histor|

Yes

4+ To Consaole

Plots  Packages

_/b Home

A Name
Rhistory
Applications
Desktop
Documents
Downloads
Library
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RStudio

RStudio
& - “

Go to hle/function

Quit R Session

Console  Terminal

Jobs

> BrocManager::instaLl{param, update=t) #para
Bioconductor version 3,19 (BiocManager 1.30.10

Installing package(s) 'TxDb.Rnorvegicus.UCSC.r

installing the source package ‘TxDb.Rnorvegicus.uisu.rno.reruene

URL 'https://bioconductor. org/packages/3.10/dato/annotation/src/contrib/TxDb.Rnor
vegicus.UCSC.rn6.refGene_3.4.6.tar.gz"' £ELTWVWEY
Content type 'application/x-gzip' length 7633538 bytes (7.3 MB)

downloaded 7.3 MB

* installing *source® package ‘TxDb.Rnorvegicus.UCSC.rn6.refGene’ ...
** ysing staged installation

'.R

** inst

** byte-compile and prepare package for lazy loading

** help

**¢ installing help indices

** building package indices

** testing if installed package can be loaded from temporary location
** testing if installed packoge can be loaded from final location

** testing if installed package keeps a record of temporary instollation path
* DONE (TxDb.Rnorvegicus.UCSC.rné. refGene)

The downlooded source pockages are in
'/private/var/folders/43/1kbOvwa553b21y ) c98dry rSwd00dgn/T/Rtmph2Pinb/downl

oaded_packages’

>

> #FERAR(VzTY P ETRATVS/ V3 v EDHER)

> BiocManager: :valid(param) #TRUEIZOK, too newTHEH0OK. cut-of-datels

SER

[1] TRUE

> packageVersion(param)

[1] ‘3.4.6’

>

B~ 3 B ERR
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Don't Save
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/|\, Home

A Name
.Rhistory
Applications

... Desktop
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- Music

=}

Pictures

Public
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> |
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Environme|

GUI

Console
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R » ("} Global Environment ~

Environment is empty

Files Plots Packages Help Viewer
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R version 4.2.0 (2022-04-22) -- "Vigorous Calisthenics"
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl?7.@ (64-bit)
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=, R ® R Oy =Yz HRYTIETIROERICODVWTH
‘citation()' EAHLTLEZL,

‘demo()' EANThETEEHLIENTEET,

'help()' EFTNEAYFAUAILTHEET,
'help.start()' T HIML 73 0HICLBALTHHRSNET,
'gQ)' EAAThIE R ERTULET,

>

R » 7} Global Environment ~

Environment is empty

Files Plots Packages Help Viewer

QIO -0 = &-

Q Home

=
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Platform: x86_64-apple-darwinl?7.@ (64-bit)
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EULLW 'contributors()' EAALTLHEE W,

Ffz. R # R Oy Tr—YEERITIIBTZEORXICOVWTIE
‘citation()' EAHLTLEZL,

‘demo()' EANTNETTEEHLIENTEET,

'help()' EFTNEAYFAUAILTHEET,
'help.start()' T HIML 73 9HRLBALTHASHET,
'gQ)' EAATHIE R ZRTULET,

>

R] Project: (None) ~

Environment History Connections  Tutorial ]
#* [ | i Import ~ | %39MiB - & List ~ .

R ~ | ) Global Environment ~

Environment is empty

Files Plots Packages Help Viewer —m
Q0 «0 g} .
| &) Home

Name Size

“| .Rhistory 13.6 KB
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| Desktop
Documents
Downloads
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! Movies
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Profile
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R version 4.2.0 (2022-04-22) -- "Vigorous Calisthenics"
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl?7.@ (64-bit)
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RHEGORAICELTIE, "license()' H3WE 'licence()' EAALTLEZL,

R EZ2L0EBECLZERTOY I MTT,

EULLW 'contributors()' EAALTLHEE W,

Ffz. R # R Oy Tr—YEERITIIBTZEORXICOVWTIE
‘citation()' EAALTLEZ W,

‘demo()' EANThETEEHLIENTEET,

'help()' EFTNEAYFAUAILTHEET,
'help.start()' T HIML 73 0HICLBALTHHRSNET,
'gQ)' EAAThIE R ERTULET,

>

Tools Global

Options

Tools Window Help

Install Packages...

Check for Package Updates... R! Project: (None) ~

Version Control > Connections  Tutorial e
Shell... 330t - | e .l
Terminal > frrent:
Jobs >
Addins >  Environment is empty
Memory >
Keyboard Shortcuts Help O
Modify Keyboard Shortcuts...
Edit Code Snippets...
Show Command Palette
Global Options... s | Sk | Miwwar —0
© -0 4 &~
Q Home
Name Size A Modified
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R version 4.2.0 (2022-04-22) -- "V
Copyright (C) 2022 The R Foundatio
Platform: x86_64-apple-darwinl7.@

R &, BEBYIZrT7THD, TR2IC
—EOEHICHEAE. BRKIhEBRTT
RHEGORAICEL T, 'license()’

R RELOBHFLCLZHF 7OV LI T
EULL 'contributors()' EAALTKL
Fleo R P R Oy r—YEERYTIE
‘citation()' EAALTLEZ W,

‘demo()' EANThETTEEHSIENT
'help()' EFTNEAYFAUAILTHESE
'help.start()' T HIML 73 7%Ic&3
'qQ)' EAATHhIE R ERTUET,

3

Tools Global

Options

. Terminal

6 Accessibility

Send automated crash reports to RStudio

RStudio O K
Go to file/function * Addins - = TTOjTCT S OTeT
Options Connections  Tutorial pr |
— i YeamiB v & List ~ .
Genaral Basic Graphics Advanced  — =
Code R Sessions
Default working directory (when not in a project): Environment is empty
> Console L | Browse...
J
~n A .
|/ Appearance || Restore most recently opened project at startup
Pane Layout | Restore previously open source documents at startup
Workspace
| Packages s
v Restore .RData into workspace at startup
@ R Markdown Save workspace to .RData on exit: | Ask 4
@ Fythion istory es Help Viewer g 1
v i ing . .
@2 sweave Always save history (even when not saving .RData) }
Remove duplicate entries in history
% Spelling oy Size A Modified
13.6 KB May 31, 2022, 4:34 PM
. Git/SVN v|Wrap around when navigating to previous/next tab
v Automatically notify me of updates to RStudio
":0, Publishing ity H

OK Cancel

1 [l Public

23




[ NN

o - Oy - .
Console Terminal Jobs
R R4.2.0 -~/

R version 4.2.0 (2022-04-22) -- "Vﬁ
Copyright (C) 2022 The R Foundatior
Platform: x86_64-apple-darwinl7.@ (
Rﬁ‘EEﬁV7F017T§D"%2E4
—ROERMIEAE, AR INEBRGTZ
RE%#@#&E&LT&.WRNB&)'?
Rﬂ§(®ﬁﬁ%t&%§ﬁ7ﬂ§x7b?§
#UIE 'contributors()' EAALTL
Ffz, R ¥ R Oy —YEEEDTIET
‘citation()' EAALTLEZ W,

'demo()" t)\ﬁ?htﬁ—'{&&%:tﬂ?g
'help()’ t?hli?f‘/’)‘(‘/'\)b7b(ﬂ'}§'{
'help.start()' T HIML 737%Iic & 3/
'gQ)' EAAThIE R ERTULET,

A

* Co to file/function

Pane Layout

| Packages

@ R Markdown
& Python
@ i

Sweave

ARC

7 Spelling

W Git/svN
{0}- Publishing
. Terminal

€9 Accessibility

Tools
Options

Global

OK
RStudio GUI

RStudio
* Addins ~
1 Options
|
|
\ 3
General Graphics Advanced
Code R Sessions
Default working directory (when not in a project):
> Console [=
p—
| Appearance 7 Restore most recently opened project at startup

<! Restore previously open source documents at startup

Workspace

v Restore .RData into workspace at startup

Save workspace to .RData on exit: | Ask A

History

v Always save history (even when not saving .RData)

Remove duplicate entries in history

Other

v|Wrap around when navigating to previous/next tab

v Automatically notify me of updates to RStudio

Send automated crash reports to RStudio

ment ~

Environment is empty

es Help Viewer

=l |
Size A Modifie
13.6 KB May 31/}
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o . Q{ - - T # Co to file/function * Addins ~
Console  Terminal Jobs Options
R R420 -~/ :
Generzl Graphics Advanced
R version 4.2.0 (2022-04-22) -- "V Senil
Copyright (C) 2022 The R Foundatioi Code R AERSNE
Platform: x86_64-apple-darwinl7.@ Default working directory (when not in a project):
> Console [= | Browse...
R (&, BRARY I TI7THD, "E2IC ‘ |
a— - = 14 - —
EOEFICHEAE, BRI IWEBRET . Appearance || Restore most recently opened project at startup

RHEGORAICEL T, 'license()’

R RELOBHFLCLZHF 7OV LI T
EULL 'contributors()' EAALTKL
Ff-. R P R Oy Tr—Y2ERITIIE
‘citation()' EAALTLEZ W,

‘demo()' EANThETTEEHS T ENTE
'help()' EFTNEAYFAUAILTHESE
'help.start()' T HIML 73 7%Ic&3
'qQ)' EAATHhIE R ERTUET,

5

Pane Layout

| Packages

@ R Markdown
& Python
@ i

Sweave

% Spelling
@ Git/svN
":0, Publishing
. Terminal

6 Accessibility

</ Restore previously open source documents at startup

Workspace

v Restore .RData into workspace at startup

Save workspace to .RData on exit: | 7A'srk 4]

History

v Always save history (even when not saving .RData)
Remove duplicate entries in history

Other

v|Wrap around when navigating to previous/next tab

v Automatically notify me of updates to RStudio

Send automated crash reports to RStudio

Tools Global
Options
OK

RStudio GUI

ment ~

Environment is empty

es Help Viewer ]
Size A Modifie
13.6 KB May 31

OK Cancel

I

Apply

D
!
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®0 e RStudio
o . Q{ - - T # Co to file/function * Addins ~
Console  Terminal Jobs Options
R R420 -~/ :
Generzl Graphics Advanced
R version 4.2.0 (2022-04-22) -- "V Senil
Copyright (C) 2022 The R Foundatioi Code R AERSNE
Platform: x86_64-apple-darwinl7.@ Default working directory (when not in a project):
> Console [= | Browse...
R (&, BRARY I TI7THD, "E2IC |
a— - = 14 - —
EOEFICHEAE, BRI IWEBRET . Appearance Restore most recently opened project at startup

RHEGORAICEL T, 'license()’

R RELOBHFLCLZHF 7OV LI T
EULL 'contributors()' EAALTKL
Ff-. R P R Oy Tr—Y2ERITIIE
‘citation()' EAALTLEZ W,

‘demo()' EANThETTEEHS T ENTE
'help()' EFTNEAYFAUAILTHESE
'help.start()' T HIML 73 7%Ic&3
'qQ)' EAATHhIE R ERTUET,

6

Appearance

Pane Layout

Packages

|

@ R Markdown
& Python

-

- Sweave
" Spelling
@ Git/svN
":0, Publishing
. Terminal

6 Accessibility

</ Restore previously open source documents at startup

Workspace

v Restore .RData into workspace at startup

Save workspace to .RData on exit: | 7A'srk 4]

History

v Always save history (even when not saving .RData)
Remove duplicate entries in history

Other

v|Wrap around when navigating to previous/next tab

v Automatically notify me of updates to RStudio

Send automated crash reports to RStudio

OK Cancel

[TO Errnne

Apply

R Project: (None) ~

’ Connections  Tutorial

L\ 69MiB v &
ent -

Environment is empty

es Help Viewer

B -

Size
13.6 KB

=]

List ~ -

A Modifie
May 31
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[ NON RStudio
LE Oﬂ. i Ty 4. » Co to file/function « Addins ~

Console  Terminal Jobs Options

R R4.20 -~/

R version 4.2.0 (2022-04-22) -- "V
Copyright (C) 2022 The R Foundati
Platform: x86_64-apple-darwinl7.@

R &, BEBYIZrT7THD, TR2IC
—EOEMFICHEAE. BRKIhEBRTT
RHEGORAICEL T, 'license()’

R RELOBHFLCLZHF 7OV LI T
EULL 'contributors()' EAALTKL
Fleo R P R Oy r—YEERYTIE
‘citation()' EAHLTLEZL,

‘demo()' EANThETTEEHSIENT
'help()' EFTNEAYFAUAILTHESE
'help.start()' T HIML 73 7%Ic&3
'qQ)' EAATHhIE R ERTUET,

7

Appearance
Editor font size

10

RStudio theme:
General Madamn

-.'] Appearance

| Modern
Code Zoom:
100% %/
> Console

Pane Layout
Editor theme:
) Packages Ambiance

Chaos

@ R Markdown Chrome
Clouds

!’ hon Clouds Midnight

o Cobalt

Crimson Editor

@& sweave Daviti
Dracula

* Spelling Dreamweaver
Eclipse

- Gob

' Git/SVN Idle Fingers
iPlastic

“S, Publishing Katzenmilch
KrTheme |

. Terminal Add...

9 Accessibility

L

L

L4

i plotting of R objects
plot <- function (x, y, ...)
{
if (is.function(x) &&
is.null(attr(x, "class")))

{
L

if (missing(y))
y <- NULL

# check for ylab argument
hasylab <- function(...)
fall(is.na(
pmatch(names(list(...)),
"ylab"}))

if (hasylab(...))
plot.function(x, vy, ...)

else
plot. function(
X, Y$
ylab = paste(
deparse(substitute(x)),
",
)
: o)
else
UseMethod("plot”)

OK Cancel

Apply

[T =T rPuDnnic y

es

B -

Connections
% 69 MiB ~
ment ~

Help

4

&

Environment is empty

Viewer

T TTUJCCL USUney

Tutorial

Size
13.6 KB

=]

List ~ -

=]

A Modifie
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R version 4.2.0 (2022-04-22) -- "V
Copyright (C) 2022 The R Foundatio Code
Platform: x86_64-apple-darwinl7.@
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—EOEHICHEAE. BRKIhEBRTT
RHEGORAICEL T, 'license()’
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'help()' EFTNEAYFAUAILTHESE
'help.start()' T HIML 73 7%Ic&3
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>

-n Appearance
Pane Layout
| Packages
@ R Markdown
& Python
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% Spelling
@ Git/svN
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6 Accessibility

RStudio theme:
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Zoom:
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Clouds
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Crimson Editor
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# plotting of R objdg

Appearance
Editor font size

12
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| Apply

plot <- function (x, vy,

{

if (is.function(x) &&

is.nullCattr(x, "class'|

{
if (missing(y))
y <- NULL

# check for ylab argument

)

hasylab <- function(...)

lall(is.na(

pmatch(names(list(.. |

"ylab")))
if Chasylab(...))

plot.function(x, vy,

else
plot. function(

X, Y,
ylab = paste(

deparse(substitute

"GO,
-
}
else
UseMethod("plot")

OK Cancel

[TO Errnne

Apply
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ment ~
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Python
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Idle Fingers
iPlastic
Katzenmilch

KrTheme |

Add...

¥ |

# plotting of R obje
plot <- function (x,
{
if (is.function(x’
is.nullCattr(y

Console

Apply

{
if (missing(y))
y <- NULL OK
# check for ylab argument
hasylab <- function(...)
lall(is.na(
pmatch(names(list(. ...
"ylab")))
es Help Viewer (0]
1f Chasylab(...)) b -
plot.function(x, y, ....
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else
UseMethod("plot")
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3
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Console  Terminal Jobs P |

B R4.2.0 - ~/Desktop/hoge/
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1:1
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- A
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O « OR - Go to file/function * Addins ~
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o
1 >kadota s
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3
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3:1 Text file = 4 Home = Desktop = hoge
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. N
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samplel.fasta
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R R4.2.0 - ~/Desktop/hoge/
> setwd("~/Desktop/hoge")
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1 >descriptionl s
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3 Windows 1
2bytes
Macintosh 1byte
] 23+6 1-1
Qe -0 4%~
Text file = /.\ Home = Desktop hoge
Console  Terminal Jobs ] : A Name Size
B R4.2.0 - ~/Desktop/hoge/ ; T
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R R4.2.0 - ~/Desktop/hage/
> setwd("~/Desktop/hoge")

>

file/function

* Addins ~

RStudio

) Environment History Connections

B! Project: (None) ~

- To Console | =#ToSource | @

setwd("~/Desktop/hoge")

Files Plots Packages Help
Q0 -0 a4 @&~
(L\ Home = Desktop hoge
A Name

. N

samplel.fasta

Viewer

Size

278

Tutorial . [

=]

92



"
Contents
RStudio

> >

Console

> >

> (Console

> >» >
I >

FASTA

p2

Environment

p2

I D>

93



" JEE—
1

@0 @® @ Ro)EBEERIN x  + 1
& > C {d @ iua.u-tokyo.ac.jp/kadota/r_seq.htmi#intro_general_subseq b.. (i &+ ® = 0O dESCI’IptIOI‘l
| AvhO | —# | EELEBEDRSENE | Biostrings samplel.fasta

Biostrings/ ¥y 7—j¢d)subseql3§§i’&ﬁ§h\'c single-FASTARZ P multi- FASTAH/EQ 7 A I S 4& IR ER AL % BX
BTEPOAERLET, COERIE, "COREBED, TIHhS, STET) EVWSEEOHAICADZET, FXIEAD
774D M/ LS TBAIC, chr3d20000H 55000000 FEEDEIREEZTWWEEA L ICFHIBLET, Ui
$5T, chr4&chr8DEFIDHAHE WS P D HFICEMIGL TWERADTTERES Lém E, TrALYov0-
C, *fasta WOHERFAIXUCHEFICEESINZ ZEABDETOTITERELEZT W, T Cik,

Wy = "FoLORYDEE, TERLIEWI 7 EBVWTHZT LI MY ICEBE bl—X'F’E'Z] X,

-)FASTATER 7 7 1 )L (sample1.fasta) DIBH:
EEOHE BAD3, Bad) 0 #HmETE5PD AT,

in f <- "samplel.fasta" WA?]774)|1%§'§EEL/T.L:1_E|:1§#‘]

out I e« .fasta” v'!ﬁ‘.ﬁj]77'()[/%’&‘*5’.@[/’(04L_'.‘L'.%M

param <- c(3, 2) tHHREUEVEB OB SR EEIEE

VLEIZNyT—vEO—F

library(Biostrings) 2N —2 DRI IA

YANT7AND G A

fasta <- readDNAStringSet(in £, format="fasta")#in [TIEELLEIZ7Z7AIDGHRIAH
HERLTAETTY

AT

L THEITTY

t 774 RTF
writeXStringSet (fasta, file=out f, format="fasta", width=50)#fastaDPHEEELET7MI R TR

fasta <- subseq(fasta, param[l], param[2])#paranTIEELARSLRESOTRORFIEZMBLIERErasall

2. RefSegq®human mRNADmulti-FASTAERX®D 7 7 1)L (h_rna.fasta) DIBH: k oy IR—In~
£EDRefSea ID (f : NV 203348 1) OEEOHHE (B BAHL2, BAHNS) DRI DOHBEETSPHATT,
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I A4>bh0 | —f | BELEBEDESIZES | Biostrings

Biostrings/\y 77— YR Dsubseqf#i %A WT, single-FASTAFZE P multi-FASTARZ . 7 7 1 L S 4k 4 78R
BIEPOAERLET, COEBE, COREBED, ZIhS, TTET) EVWSEEOHAIKERDET,
774D T/ A5 TBAIC, chr3d20000h 5500000 DFEEDEHEE 2T\ WEE A EICFIAL

Mo>T, chrd&chr8DEFIDIHAHE WS TP D FAICEFHGE U TWERADTIFEL LT W, Fh, 771/

description
samplel.fasta

3-9
hogel.fasta

RiFlc, *fasta& WS HRRFACIXUCBFICEET B T ENBNEITDOTTERLLLE V. T T,
2740y - "FaLINIDEE, TRFLIEWI 7ALEBVWTH ST L7 MJRBBLUTEILEN,

1. (single-)FASTARX 7 7 L (sample ] .fasta) DB E:
EEOHE BADS, Bad) okl 2HmEdEPh AT,

in f <~ "samplel.fasta" FANT7ANBER/EL Tin ITHEK
out f <- "hog : FHENT7ANRERBEL Tout IITHRIA
param <- c(3, MUV DR RERIEIEE

.fast A"
uaz-ﬁr.;/wff—%’
library (Biostrigs) $ 2N — D B FA P

ANT7AIND I+ AT

fasta <- readDNAStringSet(in f, format="fasta")#in [TCTIRELLI7MIDHRIAH
HfERL THLETTY

G

HHBELTAEFITY
2714 IERTT

fasta <- subseq(fasta, param[l], param[2])#paranTIEELARSLRESOTRORFIEZMBLIERErasall

writeXStringSet (fasta, file=out f, format="fasta", width=50)#fastaDPHEEELET7MI R TR

2. RefSegq®human mRNADmulti-FASTAERX®D 7 7 1)L (h_rna.fasta) DIBH: k oy IR—In~

FEDRefSea ID (F : NM 203348 1) DEBOEE (B : ARH2, RAHS)DEFIDHMEETSPHD AT,
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| A0 | —# | EELREORSIEDE | Biostrings samplel.fasta 3-9
Biostrings/ ¢y 7 — Yt DsubseqBEIMERINT,  single-FASTAZR Pmulti-FASTATER 7 7 1 JLh 5 14 7580 hogel.fasta

BIHPOHAERLET, COEEBIE, "COREBED, ZChS, CTET) EVWSEEOHAIKEDET,
T PAIDE N/ LS BB IC, chr3?d20000H 55000000 FEE D RIIBRE TV WIS R EICRIBL
MoT, chrdbchr8DEFIDIAHE WS TP O AIREHE LU TWERADTIFEL LI W, T, 771)
REfic, *fasta& WS HERFACIXUCHFICEESI NI EABHETOTTERLLLEE W, TT TR,

2740y - "FALORNIDOEE, TRHULICWI ZPAILEBVWTHE T L7 NJICBBHULUTEIER,

1. (single-)FASTAFSRX 7 7 1 )L (sample ] .fasta) DIBE:

EEOHE (BADS, AN DENEHETEPDATT,

in f <- "samplel.fasta"
out_f <- "hogel.fasta”
param <- c(3, 9)

Google T Vin_f <- "samplei.fasta" H#AN 7 7AINEE..) ERR

EAL...

: A
fasta <- subseq(fasta, param[1], p U 3 2]
H—-EX >

writeXStringSet (fasta, file=out f, format="fasta", width=50)#fasta®

2. RefSeg@human mRNA®multi-FASTATERX D 7 7 1)L (h_rna.fasta)DBE: hy IR—In~
fEEDRefSea ID (fl : NM NOEEOEE (B - BHEH2, BEHNS)DEIDOHMEETSPHATT,
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:’ - b2 % Co 1o file/function * Addins ~ - 5
_ _ description
Console Terminal Jobs & [
R R4.2.0 - ~/Desktop/hoge/ Samplel.faSta 3-9
> setwd("~/Desktop/hoge") s hogel faSta
Console

+V Edit Paste

| paste

A bt 3i

Select All

Reload
Inspect Element
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5

® @ RStudio l
o R i Go to file/function * Addins ~ . .
_ 7 description
Console Terminal Jobs = i
R R4.2.0 - ~/Desktop/hoge/ Samplel.faSta 3' 9
> setwd("~/Desktop/hoge") (3
> in_f <- "samplel.fasta" EAN 774N BZEREL Tin_fICER hogelfaSta
out_f <- "hogel.fasta" BFHADT7 74 ILABEEEL Tout_fICIE
param <- c(3, 9) #HE LEVWEBOMAERAEZEE

#pBla Ny r—y20—NK
library(Biostrings) BNy T — I DG HAH C0n80|e

EANNT7 7AIDHRPAH !

fasta <- readDNAStringSet(in_f, format="fasta" 4

Win fTEELEZZ7A1ILDOFHHFAH .

fasta FRBLTAREETT +V Edit Paste
fasta <- subseq(fasta, param[1], param[2] OK
YéparanTHEE UV B R ERAOHBE ORI ZHE UL E R Z fastalc B#

fasta #HERBLT3EFTY

{
[0
. )

writeXStringSet(fasta, file=out_f, format="fasta", width=50
YafastaD R B EZEEFELLE 7 71 ILATHRRF
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6

®9 O RStudio
(- + ) - 7 ° # Co to file/function * Addins ~
Console Terminal Jobs

R R4.2.0 - ~/Desktop/hoge/

ROINy Tr—I%FFMAET: ‘Biostrings’

BTFoOAZ7T 7 bIE ‘package:base’ HWoNYAZ7ZINTWET:

strsplit
>
> #ANT 7 1 ILOFEFHFAH
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELLT 7 1L OFMHAH
> fasta #ERL TAEITTT
DNAStringSet object of length 1:
width seq names

[1] 12 AGTGACGGTCTT
>

> #ERE

> fasta <- subseq(fasta, param[1], param[2])#paramTiEELciEn & RAOEH O %=H
HULER%E fastalc &

descriptionl

> fasta HERLTARLETTT
DNAStringSet object of length 1:
width seq names

[1] 7 TGACGGT

>

> #7 71 IVITIRTE

> writeXStringSet(fasta, file=out_f, format="fasta", width=50)#fastaDHFH%EEEL
127 71 WETRE

>
> |

descriptionl

OK
hogel.fasta

osTw™ TCUUDIVROCT LNgOC T LT 5 T Or ey

fasta #EE L THETTT

#EE

fasta <- subseq(fasta, param[1], par..
fasta #ERLTHETTY

#7 71 IICREF

writeXStringSet(fasta, file=out_f, f..

Files Plots Packages Help Viewer =
Q0 -0 a4 @&~
/L\ Home = Desktop hoge

A Name Size
;
samplel.fasta 278
hogel.fasta 22 B
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OK
7 hogel.fasta
®o e RStudio
S - O T [ & # Co to file/function + Addins ~
Console  Terminal Jobs =) i
R R4.2.0 -~/
5 f
> #RBRNyr—YEO—R f
> library(Biostrings) #INY g~ DFIHAH # B|Ostr|ngs
library(Biostrings) TI5—: ]
‘Biostrings’ &EWSERMD/\vT—IJRBHHFLEA f
> #
> #ANT 74 I DFHIHFAF W
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTRELET7 7 M ILOFEHAH >
readDNAStringSet(in_f, format = "fasta") TIT—: Files  Plots  Packages Help Viewer =
BI¥ "readDNAStringSet" ZR DWW BT eNTEERATULL QO -0 4 -
> fasta H#HERLTARETTY ] 2 Home = Desktop = hoge
IZ—: AZIz7b 'fasta' BHNFEEA 4 Name Size
> ;
> #ERE ] samplel.fasta 278
> fasta <- subseq(fasta, param[1], param[2])#paramT3RE L Icthm &R a OFEHOES %

HUTFERZ fastalc g

subseq(fasta, param[1], param[2]) TIS—:
B "subseq" ERDOW AR EMNTEEHATUL

> fasta HERLTARLETTT

IZ—: A7ZIz7b 'fasta' BHNFEEA

>

> #7 71 IVICIRTF

> writeXStringSet(fasta, file=out_f, format="fasta", width=50)#fasta®hH%EIEEL

e 7 71 VB TIRE

writeXStringSet(fasta, file = out_f, format = "fasta", width = 50) TIS—:
B "writeXStringSet" ZER DR ENTEFXFERATULL
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1

[ NN ] RStudio
(- + ) i o] # Co to file/function * Addins ~

Console Terminal Jobs &
R R4.2.0 - ~/Desktop/hage/

> in_f <- "samplel.fggta" #ANNT7 74 NWBZEEL Tin_fITIEM

> out_f <- "hogel.f o #HEANT7 7AW BZIEEL Tout_fITIEH

> param <- c(3, 9) #HAHUEWEBOBA EREEEE

>

> #EBRINyr—I%0—R

> library(Biostrings) #INY T—I DFIAH

>

> #AN T 71 DFHAAH

> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELIT 71 ILDFEMHAH
> fasta #HEWBLTBREWTY

DNAStringSet object of length 1:

width seq names
[1] 12 AGTGACGGTCTT descriptionl

>

> #RE

> fasta <- subseq(fasta, param[1], param[2])#paramTiEE L fcdhm & KA OB O %
HUTER % fastalc g

> fasta H#HEWRULTREWTY
DNAStringSet object of length 1:

width seq names
[1] 7 TGACGGT descriptionl

>

> #7 71 JLICIRTE

> writeXStringSet(fasta, file=out_f, format="fasta", width=50)#fasta®HFH%IEEL
127 71 WA TRE

>

>
> |

T TTOJECh uNoney

Connections
/-To Console | == To Source @ :’ )

fasta <- readDNAStringSet(in_f, form..

fasta #ERLTHETTY

#EE

fasta <- subseq(fasta, param[1], par..

fasta #ERLTHETTYT

#7 71 IICRE

writeXStringSet(fasta, file=out_f, f.

Environment  History Tutorial .. [

Files Plots Packages Help Viewer = ]
1010 51 -
/J_\ Home = Desktop hoge
A Name Size
T
samplel.fasta 278
hogel.fasta 22 B
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[ NN ] RStudio
(- + ) i o] # Co to file/function * Addins ~
Console Terminal Jobs & [
R R4.2.0 - ~/Desktop/hoge/ i-To Console | =#ToSource @ ¥ O
> in_f <- "samplel.fggta" #AA7 7 IVBEEREL Tin_fICIEW fasta <- readDNAStringSet(in_f, form..
> out_f <- "hogel.f s #HAO 7 7 AW BEIEEL Tout _fICIEMN fasta #EELTHETTT
> param <- c(3, 9) #HRE U WEEHOB A EREFEE #EE
> fasta <- subseq(fasta, param[1], par..
> #pBIRIINY T—J%0O—F fasta #ERLTALEETY
> library(Biostrings) #INY T—I DFIAH #7741 IICRTE
- o writeXStringSet(fasta, file=out_f, f..|
> #AN 7 7 1 IL DTN
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELIET 71 ILDFIHAH Files  Plots  Packages Help Viewer =]
> fasta HRRLTBIETTT QO -0 4 -
DNAStringSet object of length 1: &) Home = Desktop  hoge
width seq names 4 Name Size
[1] 12 AGTGACGGTCTT descriptionl T
> H_I ¥ samplel.fasta 27 B
> #KE i hogel.fasta 228

> fasta <- su.Fasta, param[1], param[2])#paramTIEE LIciim & LR OBHEOER % i
HUTER % fastalc g

> fasta H#HEWRULTREWTY
DNAStringSet object of length 1:
width seq names
[1] 7 TGACGGT descriptionl
>
x #37 74%
> writeXSt t(fasta, file=out_f, format="fasta", width=5@0)#fasta®DHFBFEEEL
127 71 VA TRE
>
>
- |
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9@ RStudio
(+ I [+7] - - T » Co to file/function * Addins ~
hogel.fasta — ] i
’ v K
1 |>descrip'cion1 f
2 TGACGGT f

3 #RE
fasta <- subseq(fasta, param[1], par..
fasta #ERLTHETTYT
#7 71 VIR
writeXStringSet(fasta, file=out_f, f.

Files Plots Packages Help Viewer = ]
QGO -0 & -
L1 Text file 4 Home = Desktop = hoge

Console  Terminal Jobs —\m= 4 Name Size

B R4.2.0 - ~/Desktop/hoge/ t.

> in_f <- "samplel.fasta" #ANT7 7AWV BEEEL TIin_fICIEW samplel.fasta 27k

> out_f <- "hogel.fasta" #HEAT7 74 )WBZIEEL Tout _fITHEH hogel.fasta 228

> param <- c(3, 9) #HAHU-WEHEOB S EBaEETE

>

> #RERNYy TF—Y&0O—KR

> library(Biostrings) #INY T —I DFIA P

>

> #AN T P A ILDOFEHAS

> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELLT 7 1 ILOFEHAH

> fasta #ERULTBETY

DNAStringSet object of length 1:

width seq names
[1] 12 AGTGACGGTCTT descriptionl

> H_’ '
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QO - ORI~ A B # Go to file/function + Addins -
r \
hogel.fasta samplel.fasta — ] i
’ v K
1 >descriptionl f
2 AGTGACGGTCTT f
3 #
f
f
#
W
Files Plots Packages Help
QGO -0 & -
114 Text file 4 Home = Desktop = hoge
Console  Terminal Jobs —\m= 4 Name
B R4.2.0 - ~/Desktop/hoge/ t.
> in_f <- "samplel.fasta" #ANT7 7AWV BEEEL TIin_fICIEW samplel.fasta
> out_f <- "hogel.fasta" #HEAT7 74 )WBZIEEL Tout _fITHEH hogel.fasta
> param <- c(3, 9) #HAHU-WEHEOB S EBaEETE
>
> #RBRNYT—I%E0O—R
> library(Biostrings) #INY T —I DFIA P
>
> #AN 7 71 ILOFEFHAF
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELLT 7 1 ILOFEHAH
> fasta #ERULTBETY
DNAStringSet object of length 1:
width seq names
[1] 12 AGTGACGGTCTT descriptionl
" b
> #RE

Viewer

Size

27 B
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Environment 1

o - O -~ 1y # Co to file/function

hogel.fasta | samplel.fasta

v K
1 >descriptionl
2  AGTGACGGTCTT
3

3:1
Console  Terminal Jobs

R R4.2.0 - ~/Desktop/hoge/

"

RStudio

* Addins ~

HANT7 74 WBEBEL Tin_fICEH

> in_f <- "samplel.fasta
> out_f <- "hogel.fasta" #ENT 71 IIEZIEE L Tout _fITIEHM
> param <- c(3, 9) #HAEUIWEHOB S ERETEE
>
> #RBERNYyr—Y=0—R
> library(Biostrings) #INY T —I DFIA P
>
> #AHT7 71 ILOFEHAH
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELLET7 71ILOFH
> fasta HEFRLUTHETTY
DNAStringSet object of length 1:
width seq names
[1] 12 AGTGACGGTCTT descriptionl
>
> #RE

Environment

pr | Environment History Connections Tutorial .. [
G N290MmiB - | & List = .
R ~ 7} Global Environment ~
Data
© fasta Formal class DNAStri..
Values
in_f "samplel.fasta"
out_f "hogel. fasta"
param num [1:2] 3 9
Text file =
Files Plots Packages Help Viewer ]
Q0 -0 4 &~
/|\ Home Desktop  hoge
A  Name Size
y S
samplel.fasta 27 B
hogel.fasta 22 B

FriN G
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" Environment
Environment 2

'YK RStudio
o . [+ v »» Co to file/function * Addins ~ N
hogel.fasta samplel.fasta — ] i
v K
il >descr‘ipti0n1 R—~———F Covar tnvromment ~
2  AGTGACGGTCTT Data
3 O fasta Formal class DNAStri..
Values
in_f "samplel.fasta"
out_f "hogel. fasta"
param num [1:2] 3 9
3:1 Text file ¢
Console  Terminal Jobs = |
'R. Ri4-2.0 =)~ )Desktop hoge) - Files Plots Packages Help Viewer ' [5)
> in_f <- "samplel.fasta" #ANT7 7AWV BEEEL TIin_fICIEW 0 .0 &
> out_f <- "hogel.fasta" #ENT 71 IIEZIEE L Tout _fITIEHM = = T 5
} ome eSK1o oge
> param <- c(3, 9) B U1 WO 1R £ R E IRTE T =
- T
#RBELRNYy F—Y%&0O—R o
> Z% £ /. /"E R s samplel.fasta 278
> library(Biostrings) #INY T— 2V DFEFHAH
3 hogel.fasta 22 B
> #AN T P A ILDOFEHAS
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELLT 7 1 ILOFEHAH
> fasta HEFRLUTHETTY
DNAStringSet object of length 1:
width seq names
[1] 12 AGTGACGGTCTT descriptionl
" b
> #RE
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" SN
Environment 3 ; aram

[ WON ] RStudio
o - R i b » Co to file/function * Addins ~ D
hogel.fasta samplel.fasta — ] i
v K concatenate C
1 >descriptionl F
2  AGTGACGGTCTT o
3 O fasta Formal class DNAStri..
Values
in_f "samplel.fasta"
out_f "hogel.fasta"
param num [1:2] 3 9
3:1 Text file =
Console  Terminal Jobs = |
'R‘ Ri4-2.0 =)~ )Deskiop hage) - Files Plots Packages Help Viewer ' [5)
> in_f & 1.fgpta" EAA7 74 NBEHREL Tin_fICEW o .0 a
> out_f < gel.f n #ENT 71 IIEZIEE L Tout _fITIEHM =
C et ilis a) Home Desktop  hoge
> param <- c(3, 9) #HAE U IWEHOBS EREEEE e e
- T
> #RERNyr—YEO-R o i s
> library(Biostrings) #INY T—I DFIA R SR
3 hogel.fasta 22 B
> #AHT7 71 ILOFEHAH
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELLT 7 1 ILOFEHAH
> fasta HERUTAEWTTY
DNAStringSet object of length 1:
width seq names
[1] 12 AGTGACGGTCTT descriptionl
" b
> #RE
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" I
E . 2
nV|r0n| | |ent 4 param
9O RStudio
Q O - Go to file/function * Addins ~ h
hogel.fasta samplel.fasta — ] i
v concatenate C
1 >descriptionl F
2  AGTGACGGTCTT 0
3
Vi
3:1 Text file =
Console  Terminal Jobs —lm= <- -
B R4.2.0 - ~/Desktop/haoge/ i
> in_f < 1.fagta" EANNT7 74N B%ZEEL Tin_fITE# d
n S ot _v—_wﬁ_? -
> out_f < gel.f #ENT 71 IIEZIEE L Tout _fITIEHM = = T N
> param <- c(3, 9) HEH U WEEOBS L REEIEE L Tome - Testh - 09t .
A Name Size
>
T
> HihSR —YJ&EO—F lel.f 27 B
> library(Biostrings) #INY T—I DFIA o e
§ hogel.fasta 22 8B
> #AHT7 71 ILOFEHAH
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELLT 7 1 ILOFEHAH
> fasta HEFRLTAHETTY
DNAStringSet object of length 1:
width seq names
[1] 12 AGTGACGGTCTT descriptionl
" b
> #ARE

110



" I param
Environment 5 ; 3

L NN RStudio 9
o - & i 1y 2 » Co to file/function +* Addins ~
hogel.fasta samplel.fasta — ] i
v Q G N290MmiB - | & List = .
1 >descriptionl R » "} Global Environment ~
2 AGTGACGGTCTT Data
3 O fasta Formal class DNAStri..
3:1 Text file ¢ Values
- in_f "samplel.fasta"
Console Terminal Jobs — - =
R R4.2.0 - ~/Desktop/hoge/ out_f hogel.fasta
> - "samplel.fasta" #AD 7 7 AW BEEEL Tin_fICIEM param num [1:2] 3 9
> <- "hogel.fasta" #ENT7 71 IEBEIEE L Tout_fITIEH
> param <- c(3, 9) #HABUWEEOESR EBaEEE
>
> #BRNyr—yaE0—K
> library(Biostrings) #INY T —I DI AH
Files Plots Packages Help Viewer = ]
> o
> #ANT 7 A L DFIHAH CilC -0 4 &-
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELET 7 1L OFHHAH A Home - Desktop - hoge '
> fasta HERL TR TY 2 \iyme e
DNAStringSet object of length 1: t.
width seq names samplel.fasta 27 B
[1] 12 AGTGACGGTCTT descriptionl hogel.fasta 22 B
-
> #RE
> fasta <- subseq(fasta, param[1], param[2])#paramTEE L Icihm & B a OFREOES %=
H U TR % fastall g
> fasta #HERLTARETY
DNAStringSet object of length 1:
width seq names
[1] 7 TGACGGT descriptionl
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" <M

Environment 6

[ NN ] RStudio
O < OR - Go to file/function ~ Addins ~
hogel.fasta samplel.fasta =
v 7\
1 >descriptionl
2  AGTGACGGTCTT
3
3:1 Text file ¢
Console  Terminal Jobs =
R R4.2.0 - ~/Desktop/hage/
> in_f <- "samplel.fasta" EANNT7 74 ILEZIEEL Tin_fITER
> out_f <- "hogel.fasta" #EANT7 7B ZEIEE L Tout_fITIEH
> param <- c(3, 9) #HRH U EWBHOEB R EREEIEE
>
> #RERNyr—y&20O0—K
> library(Biostrings) #INY T —I DT AH
>
> #AN WD e F
> fastad adDNAStringSet(in_f, format="fasta")#in_fTRELET7 7 ILDFHHAH
> fasta #HERLTARETTYT
DNAStringSet object of length 1:
width seq names
[1] 12 AGTGACGGTCTT descriptionl

> fasta <- subseq(fasta, param[1], param[2])#paramTEE L Icihm & B R OFREOES %=
HUlcER%ZEfastalc

> fasta #HERLTARETY
DNAStringSet object of length 1:

width seq names
[1] 7 TGACGGT descriptionl

param
2
1 3 2
9
| param
1 param[l] 2
H
| param|2]
subsequence
! subseq
Files Plots Packages Help Viewer ]
CIOo -0 I &~
/.\ Home Desktop  hoge
‘L “ﬂl”ﬂn 1ze
samplel.fasta 27 B
hogel.fasta 22 8B
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" JEE
Environment !

[ NN
S ORI (- Go to file/functiar
Console Terminal Jobs

R R4.2.0 - ~/Desktop/hage/

> in_f <- "samplel.fasta" #ANNT7 74 NWBZEEL Tin_fITIEM
> out_f <- "hogel.fasta" #ENT7 7AW BZEIBEL Tout _fITIEM
> param <- c(3, 9) #HEH U WEBOBA ERETEE
>
> #ERNyTr—Yr0—R
> library(Biostrings) #INY T—I DFIAH
>
> #AN 1 )L DFEFRAF
> fast adDNAStringSet(in_f, format="fasta")#in_fTEELET 71 ILOTHMHAFH
> fasta HEWRULTHEWTTY
DNAStringSet object of length 1:
width seq names

[1] 12 AGTGACGGTCTT

>

> #KRE

RStudio

* Addins -

descriptionl

> fastWa- subseq(fasta, param[1], param[2])#paramTiEEL fcdhm & KA OB O %

HUERE stalc

> fasta

DNAStringSet object of length 1:
width seq

[1] 7 TGACGGT

>

> #7 7 1 JLICIRTE

HERULTHIEWTY

names
descriptionl

> writeXStringSet(fasta, file=out_f, format="fasta", width=50)#fasta®HFH%IEEL

127 71 VA TRTE
>
>
>

param
2
1 3 2
param
1 param[1]
param(2]
subsequence
subseq
R
subseq

fasta

TTUgT L. 1asa

ZZ O
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" fasta
Environment 8

| NON RStudio
(- + ) = v =2 # Co to file/function * Addins ~

Console Terminal Jobs & [

B R4.2.0 - ~/Desktop/hoge/ 2 G MN2e9MmiB - | § List = .
> in_f <- "samplel.fasta" #ANAN7 7AW BZEREL Tin_fITER R -k Global Environment ~

> out_f <- "hogel.fasta" #HN 7 7 A WBEEE L Tout_fITIBN Data

> param <- (3, 9) HEH L WRBEOR R ERREIEE © fasta Formal class DNAStri..
>

Values

> #HEIRNyr—Ix0—RK in f = lel.fasta"

> library(Biostrings) #INY T—I DFIAH iiLie S it b e

o out_f "hogel.fasta"

> #AN T 71 W OFHHAH param num [1:2] 3 9

> fasta <- readDNAStringSet(in_f, format="fasta")#in_fTEELEZT 74 ILDFMHAH

> fasta HEWRULTHEWTTY

DNAStringSet object of length 1:

width seq names

[1] 12 AGTGACGGTCTT descriptionl . -

2 Files Plots Packages Help Viewer ]
> #KE Q0 -0 4 &~

> fasta <- subseq(fasta, param[1], param[2])#paramTiEE L fcdhm & KA OB O % @ Home . Deskop - hoge '

H U T #E R % fastalc i = mne ol
> fasta HREL TR TT t.

DNAStringSet object of length 1: samplel.fasta 278

width seq names hogel.fasta 228

[1] 7 TGACGGT descriptionl

>

> #7 7 1 JLICIRTFE

> writeXStringSet(fasta, file=out_f, format="fasta", width=50)#fasta®HFH%IEEL
127 71 WA TRE

>

>

>
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" JEE fasta
Environment O

@0 @® @ Ro)EBEERIN x R
& > C {d @ iua.u-tokyo.ac.jp/kadota/r_seq.htmi#intro_general_subseq b.. 3 Y& & = 0O

| AvhO| —# | SEELLBEORSIENE | Biostrings

Biostrings/\y 7 — Y MsubseqEiFEFAWT,  single-FASTAFER P multi-FASTARSE 7 7 1 L S k& 1B %! % BX i
BTEPHAERLET, COERE., "COREBED, ZCHhS, CTET) EVWSERDOHAICEDET, FIZIEAD
T7AILDEe T/ L5 TciBAIC. chr3?M20000h 55000000 FEEDESEE £ TW WAL EICHBLET, Lk
MoT, chrd&chr8DEFIDIMAEE WS PO AICIEHHE U TWERBADTTFELEE W, Fh, 77U vO—
REFIC, *fastal WHHRFAIXUCBEFICEET NI I EABHFETOTTEEL LTV, I T

274y = "FaLIZRNVDEE, TEBIALIEWIZPAILEBVWTHZTsLZ NI ICBBHLUTEIER,

1. (single-)FASTARX 7 7 L (sample ] .fasta) DB E:

FEEOHE BADS, a9k FHmETEPDATT,

in f <- "samplel.fasta" FANTFANREEEL Tin fITHEHK
out_f <- "hogel.fasta" FHAT7ANRBEREL Tout  IICIEHA
param <- c(3, %)

LB Y- %O

fHHUEWBE DR RERSZIEE

library(Biostrings) 2N —2 DRI IA

YANT7AND G A

fasta <- readDNAStringSet(in £, format="fasta")#in [TIEELLEIZ7Z7AIDGHRIAH
AL TAEITTT

AT

fasta <- subseq(fasta, param[l], param[2])#paranTIEELERSE R SOTHEADOEIEREBELEREasal
THBELTAEFTT

774 INRTF

writeXStringSet (fasta, file=out f, format="fasta", width=50)#fastaDPHEEELET7MI R TR

2. RefSegq®human mRNADmulti-FASTAERX®D 7 7 1)L (h_rna.fasta) DIBH: k oy IR—In~
£EDRefSea ID (f : NV 203348 1) OEEOHHE (B BAHL2, BAHNS) DRI DOHBEETSPHATT,
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Contents

A RStudio
A R
A Console
A
A > Console
A
A

A

A

A FASTA

A Environment

)2
p2
4

p2

; 4
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1

annotation.txt

annotation.txt
1
genelistl.txt
hogel.txt

hogel.txt

A B C D
1 genename accession description subcellular_location
2  zenel hioge plasma_mem  nuclear
3 |Zene’ hoge 07 tebasaki Huclear
4 gened hio ge09 nibonshu nuclear

iy B o D
1 |genename accession description  subcellular location
2 genal hoge1 plasma_mem nuclear
3 gens? hoge2 hohinu membrans
4  gensd hoge3 agribio endoplasmic
5 gensd hoged denesis endoplasmic
 gensd hogea kamo membrans
7 geneh hogel6 netteha humei
8  gens! hoge)}? tebasaki nuclear
85 gensl hogel2 biiru nuclear
10 gensb hoge9 nihonshu nuclear
11 gensll hoge10) agenal membrans
12 gensll hoge11 PEEEE] endoplasmic
genelistl.txt
A
1 zenel
g mene’
3  mened
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" «MEE———

2 genelistl.txt

@0 @® @ Ro)EERIsF X +

&« > C O 8 iu.a.u-tokyo.ac.jp/kadota/r_seq.htmi#intro_general_subseq_b.. M * W% = q

1

annotation.txt

hogel.txt

l A4>bh0 | —f | BELEBEDESIZES | Biostrings

Biostrings/\y 7 — Y MsubseqEiFEFAWT,  single-FASTAFER P multi-FASTARSE 7 7 1 L S k& 1B %! % BX
BT3P AERLET, COERIE. COREBEKD, 2SS, CTET) EVWSEEDOEAICEDET, FXEAN
T7AILDEe T/ L5 TciBAIC. chr3?M20000h 55000000 FEEDESEE £ TW WAL EICHBLET, Lk
MoT, chrd&chr8DEFIDIMAEE WS PO AICIEHHE U TWERBADTTFELEE W, Fh, 77U vO—
REFIC, *fastal WHHRFAIXUCBEFICEET NI I EABHFETOTTEEL LTV, I T

274y = "FaLIZRNVDEE, TEBIALIEWIZPAILEBVWTHZTsLZ NI ICBBHLUTEIER,

1. (single-)FASTA.RX 7 7 1 L (sample 1 .fasta) DIFE:
EEOHEE AR, Ba)DmIz2HmETEPDATT,

in f <- "samplel.fasta" ﬁAj]77'f)l/g§‘§§ibTL:l>fl:$m
out £ <- "hogel.fasta" tHAT7ANBEEBEL Tout £ITHEHR
param <- c(3, 9) HRELEVEHOIBR R EREZIEE

PLBIE YT —2%D0—F
library(Biostrings) $ 2N — D B FA P
EANT7ANDGRI A

fasta <- readDNAStringSet(in f, format="fasta")#in [TCTIRELLI7MIDHRIAH
HEERL THETFTY

AR

L THEITY

7274 IICRTE
writeXStringSet (fasta, file=out f, format="fasta", width=50)#fastaDPHEEELET7MI R TR

FEDRefSea ID (F : NM 203348 1) DEBOEE (B : ARH2, RAHS)DEFIDHMEETSPHD AT,

fasta <- subseq(fasta, param[l], param[2])#paranTIEELEHESLRESDTRDEFTEZMEL/ERErasall

2. RefSeg@human mRNA®multi-FASTATERX D 7 7 1)L (h_rna.fasta)DBE: by IR— /f\\
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3 genelistl.txt

@0 @® @ RoEERIsF X +

& C { & iu.a.u-tokyo.ac.jp/kadota/r_seq.htmi# Y » = 0O

1

annotation.txt

hogel.txt

(RT)IEEECTIRRMT

(last modified 2022/06/01, since 2010)

CDVTINR—IDELIE, AVA =)L | ILDVWTOHTEFME (Windows2022.05.164k & Macintosh2022.05.1 75R) IC &
2T Z2Y—Y 7 RREBELBNYT—I %A VAR —ILFEHTHDEWSHETIRARLTWVWET, FOFEDHIZERLLF
HiE(Windows2022.05.1 7TRRDOPPTX & PDFE i Macintosh2020.03.13kRMPPTXEPDE) TEBULTLIZE W,

el ARy 7)) 1%, ROEERIBEOY IR, ESEERATTRE

What's new? (BEDOHHMSERIEDS)

.« ZDOR—I%Google ChrometMicrosoft Edge THWTH, TCIC7U—XALT "HELL) ERREIND T EAEE
KBl EWSHREEWEEX U COLSBERICEELICARBT TV Y EFirefoxiCEET S EBEINEL5T
T, WMBH VI WRE X AICEBEM(__)m(2022/06/01) N=W

e (HIR—VDEFSOXITREHBOETH.) HERABREZEFOEICEEEI/EDOFEBECESTORABLE L.
(2022/05/29) M=V

o« YA =)l | REFERStudio | &#FTAR | MacH) £BHUE U, (2022/05/16)

« [EUSIC (last modified 2022/03/28)

. BEOBHSH (last modified 2022/06/01) NEW

o AVAB—)L | IEDWT (last modified 2022/05/17)

o« 1A M—=)L | RE&4 ERStudio | &R | Winf (last modified 2022/05/16) #18 byIR=—I~
o« 41V A K—JL | RE&{ - RStudio | #3kE | MacH (last modified 2022 /05/16)#18
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" SN annotation txt
1

4 genelistl.txt
@0 @® @ Ro)EBEERIN x |+ hOgel.tXt

(—- C {) @ iu.a.u-tokyo. acjp/kadota/r seq.htmi# h % » = 0O

[ LA TR T R E =T FACS C ) 0 - LA L I I e U

o« AVAM=IL|RINyT—= | @_51(2018&1]5 LLET). (last modified 2018/11/12)
o EXRNLFIHE (last modified 2022/05/17)

o« Y FIF—4 (last modified 2019/09/06)

« AV O | —f& | Y LILTERY (last modified 2014/Q7/17)

c AVRO | | EEOXFIETORIICEA (last modifled 2014/07/17)
e AVRO | | EEOX—U— RESTHEEIH(ER) odified 2019/04/24)

o AvRO | = | I LRIBEERS %4 (last modifie 4/06/16)
« Avh0O | iR | EEORS OO ML S TOEEES *{EL (last modified 2015/02/19)

s A2h0O | —f | EEOUBEOHEE%FR (last modified 2013/09/12)

e Avb0O | —fg | BE LCHBEORZEE | [EDWT (last modified 2019/09/06)

« A k0O | —f% | BE LIcEBEOFRYZEYE | Biostring (last modified 2022/04/26)

« A0 | —f& | EE LIEID(EEEPdescription)® % (last modified 2014/03/10)

o A b0 | —f% | BERECH (translate) ZEE | ICDWT (la dified 2019/09/06)

« A0 | —f% | BIEREES (translate) £ 48 | Biostrings odified 2015/09/12)

o A0 | —f% | BIERES (translate) 2 EXS | seginr(Char 05) (last modified 2015/03/09)

« AV N0 | —f% | E#i8 (complement)ZEUE (last modified 2019/03/10)

« A0 | —fi% | 1K (reverse complement) % ElE (last modified 2019/03/10)

o A O | —f% | ¥ (reverse)ZEUS (last modified 2019/03/10)

o AV RO | =8 | k-merfEfT | k=188 & OHBRERRAT) | Biostrings (last modified 2016/04/27)
o AV RO | —fE | k-merfEiT | k=2(23FEHERE O LIREREMNT) | Biostrings (last modified 2016/01/28)
o AV RO | —f% | k-merf@fT | k=3 (3EHEE O HIRMERERENT) | Biostrings (last modified 2016/01/28)
o A2 RO | —f | k-merfi#fT | k=n(NEFHREE O BIRIERZMENT) | Biostrings (last modified 2016/05/01)
« Avbh0O | —f% | Tips | EEOHLEFTI 7 »r)w&ﬁz% (last modified 2013/09/26)

« A0 | —f% | Tips | £ (last modified 2013/09/26) Ry IR—IAN

« AV RO | R | RIS | 5/ LK) | /A?,DBh‘b (last modified 2017/04/11)
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