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File Edit Code View Plots Session Build Debug Profile Tools Help _C‘:fh'—cs@a BIDT7 A )L (seq 20 fasta)
o - Or - Go to fileffunction = Addins - b\ﬁbmij-o

Console  Terminal Jobs = Environment  History  Connections — [
=I:_.'|.se's_-'ka::tE-':-:-sft:;-I':-;_E- . Z:—'TDSDJFCE Q 4
Copyright (C) 2019 T§e R Foundation for Statistical Computing -~ setwd("C:/Users/kadota/Desk..

Platform: x86_64d-wed-mingw32/x64d (64-bit)

R (@, BEHRVIFIZITFTHD,
—EQFHFCHER(E. BHEIC

AR

R ZZLDOEMECLZHRATOZIIFTT.

L <(F 'contributors()’
F7=. R ° R Q)W —2EBRITERTIEOERCDNTIE

"citation()' EANLTLIEEL,

"demo ()’
"help()'

'help.start()' T HML JSOHICLEEIAIILTHHFENET.,

EANTNETEEHBCENTEET.

EFTHUEALSA ANILTHEET.

"qQ)" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)

> |

[ZE(CEF] TI.
CNEBEMIZCENTEFT. | :
Eﬂﬁ‘ﬁ%{#m%—ﬁt:ﬁ@ LTI, 'license () T EEJ%V"[EIZ "licence (:] ' i;’\j] LT < TCE Files Plots Packages Help View — [

A Mame
EANULTLIESL, 1t
Rhistary 0
seq_20.fasta 2

Q|| Mew Folder | @  Delete = | Rename :.}
C: > Users > kadota > Deskiop > hoge
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(DFile. @New File, @R Script&L T.

L] i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
[#FFRDRR VT 1%L,

k=1 TTEE11

File E Co View Plots Session Build Debug Profile Tgols Help
Mew File ¢ R Script Ctrl+Shift+N Rl Project: (None) ~
New Project§ R Noteboo = Environment  History  Connections — [
. =4 [
Open File... Ctrl+0O o UL E LS
R t Fil , R Markdown... + setwd("C: /Users/kadota/Desk..
ecent riles Shiny Web App...

Open Project... Plumber API...

Open Project in New Session... Toxt File

Recent Projects ’ C++ File e Files Plots Packages Help Viel — 7]

|mpDI‘t Dataset » Python Script Q|| Mew Folder | @  Delete = | Rename :.} flc
sqQL Script C: > Users > kadota > Deskiop > hoge B

Save Ctrl+S . A Mame 5i;
Stan File

Save As. . t.
D3 Script _

Save All Ctrl+Alt+S Rhistary 0

) R Sweave seq_20fasta 2

Publish... R HTML

Print... R Presentation

Close Cirl+W R Documentation

Close All Ctrl+Shift+W

Close All Except Current Ctrl+Alt+Shift+W

Close Project
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] ﬂ OO | —R2 | kemerf2HT | k=1(IEEC & DHIBEERE) | Biostrings
k=1TCEFE12

(DFile. @New File. @R Script&L T,
[ DRRI T %6 CAEREL
[CIFYFET,

{ ) RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o - Ok - H B Go to fileffunction = Addins -
9] Untitled?
= Source on Save | Oy - = Run | "
1
1:1 (Top Level) &
Console  Terminal Jobs

C:fUsers/kadota/Desktop/hoge/
LlLaLrunn ) L e YA

"demo ()" EANTNETEREHDICENTESET.

'help()' EFTHUEALTAANILTHEET.
'help.start()' T HML JSOHICLEEIAIILTHHFENET.,
"q()" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)
=

- O X

E Project: (Mone) =

= ] Environment  History  Connections — [
Source = “ETosource | @ §

setwd("C: /Users/kadota/Desk..

Files Plots Packages Help View — [
Q|| Mew Folder | @  Delete = | Rename S.;l‘ flc

C: > Users > kadota > Deskiop > hoge B
Hlang o & Mame Si;
=] t.

| .Rhistary 0
- | seq_20fasta 2
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Mﬁ%} | Biostrings (DFile. @New File. @R Script&L T,
[FIRDRR V) T %R SATRLE
[Z7xYES OBIE1Da—

k=1T3E %13

FEEZE.®

E—L T

@ RUEZEFIER X  +

é! C @ FREINTWELES | iua.u-tokyo.acjp/~kadota/r_seq.html#intro_general_kmer_1_bios... U + |
kO | — 5= g =multi-FASTAD 7 (' )L (hoge4.fa)DIgS: -

By & ICHIBEEEND Y FUTEEREER ‘9”‘?9*37'5?:_9%

in f <- "hogea.fa"
out f <- "hogel.txt"

=y Ny e N
Ctrl+C

Fasta <- r‘-eadl[;ll*ddhzsfl‘-lgngSet(1| Google TIN_f <- "hoge4.fa" #ANTPANBE.. JZRFR(S)

ENRI(P)... e
out <- alphabetFrequency(fa s
out k() Ctrl+Shift+I
£ 7 -1 ILICIRTE | |

mp <- cbind(names(fasta), out) #rre L 7o L ViR = tmpl ZAE30

rite.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F, col.names=T)#tmpHPE=35F[ 7

R FAR—TA
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] ﬂ- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
k=1TEHK14

€ RStudio

(DFile. @New File, @R Script&L T.
[FRMDRRV) T+ 1ER CAGRELC
[ZIEYET , DFIE1Da—
OE—LT. ®Paste,

F2EZE.©

File Edit Code View Plots Session Build Debug Profile Tools Help
0 - R - 3 B Go to filefunction = Addins = Bl Project: (Mone) ~
Q] Untitled? = ] Environment  History  Connections — [
EH (JSourceonsave | G, /- *Run | ™ Source - “ETosource | @ &
1 - setwd("C: /Users/kadota/Desk..
Copy
Paste
Select all
Files Plots Packages Help View — [
Reload F
L+ || Mew Folder 2  Delete = | Rename S} flc
IHSPECt element C: > Users > kadota > Deskiop > hoge
1:1 (Top Level] = R Script = A Name -
Console  Terminal Jobs = ] T.
C:/Users/kadota/Desktop/hoge/ £ | Rhistony 0
ClLaLiurngy (SN I P W N P and U
- | seq_20fasta 2

"demo ()" EANTNETEREHDICENTESET.

'help()' EFTHUEALTAANILTHEET.
'help.start()' T HML JSOHICLEEIAIILTHHFENET.,
"q()" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)
=
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L] ﬂ o> 0O | —% | k-merf2T | k=185 & OHRIBSEERRIT) | Biostrings (DFile. @New File, @R Script&L T.
3 IR DRIV T %R SATRLE

Epp—r——y.x
k=1TT=EE£15 SHEYET . DPIE DA—F 2 4%, 6

€ Rstudio OE—L T, ®Paste, cAERELCIZHEYE

File Edit Code View Plots Session Build Debug Profile Tools Help TO
0 - R -3 B = Go to file/function = Addins = Bl Project: (Mone) ~
Q] Untitled1* = ] Environment  History  Connections — [
; EH (JSourceonsave | G, /- *Run | ™ Source - “ETosource | @ &
10 #43& ) | setwd("C: /Users/kadota/Desk...
11 out <- alphabetFrequency(fasta) #A,C,G,T,.. DHEEEBEHC
12 out #out P B % T~
13 |
14 # 7 1ILICHEF _
15 tmp <- cbind(names(fasta), out) #EFLULIZVWERZT tmp (C 18 Files Plots Packages Help  Viel — [
16 write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=l+| @)newfolcer © Delete =|Rename G M
17 1 * C: > Users > kadota > Deskiop > hoge
17:1 [Top Level] = RScript A Mame Si;
Console  Terminal Jobs = ] T.
C:/Users/kadota/Desktop/hoge/ £ | Rhistony 0
L = O N A S N W S P ol VP N

| seq_20.fasta 2

"demo ()" EANTNETEREHDICENTESET.

'help()' EFTHUEALTAANILTHEET.
'help.start()' T HML JSOHICLEEIAIILTHHFENET.,
"q()" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)
=
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] ﬂ- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
k=1T3EE£16

{ ) RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

(DFile. @New File, @R Script&L T.
[#FIRDRRY) T 1%L SAKRLE
[ZHYET, DFIEI1Da—F&kE. B
OE—L T, ®Paste, CATRLIZHYE
9, BBITLE=ULDIE@Dseq 20 fastalgd
T.®@RVT+D LERIZFEIL T, @
HEMEEE -

@ -0yl H B Go to file/function = Addins -
@] Untitled1*
; I [SourceonSave | O *Run | ™
1 din_f <- "hoged.fa" #FANNDIF7AINE=E
2 out_f <- "hogel.txt" #HMN D7 AILE "=
3
4 #hEBRNNY T —0—F
5 Tibrary(Biostrings) #)Nw o — T MEH
(9]
7 #ANT7AILDEFEFHIAH
8
i (Top Level) =
Console  Terminal Jobs

C:fUsers/kadota/Desktop/hoge/
LlLaLrunn ) L e YA

"demo ()" EANTNETEREHDICENTESET.

'help()' EFTHUEALTAANILTHEET.
'help.start()' T HML JSOHICLEEIAIILTHHFENET.,
"q()" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)
=

F 4
Source - E-:'TDSDJFCE Q " i
?a ELT setwd("C: /Users/kadota/Desk..
1A 7+
Files Plots Packages Help View — [
+ @ MNewFolder | @ Delete = | Rename {;Mi
* C: > Users > kadota > Deskiop > hoge
Hlang o & Mame Si;
=] t.
£ | Rhistony 0
- | seq_20fasta 2
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L] ﬂ o> 0O | —% | k-merf2T | k=185 & OHRIBSEERRIT) | Biostrings (DFile. @New File, @R Script&L T.
3 IR DRIV T %R SATRLE

— ==M""
k—1 f%ﬂ;%ﬂ 7 [2BYET, DFIE1Da—F£k%E. B

€ Rstudio OE—L T, ®Paste, cAERLCIZHYE

File Edit Code View Plots Session Build Debug Profile Tools Help 9, fRHTLT- Lo\o) lj:@SGq_zo-faStatio)_

0 - R -3 B = Go to filefunction = Addins = —G Xbljj I\O)J:ﬁl-”_$ZEJJ L/—Cs @E%
@] Untitled1* é Fﬁ%aﬁngfﬂ'{k'u\o X’\O)LEZ':EI

: = Source on Save | Oy - = Run | T :%\ |
1 in_f <- "SEq_EU.'FElStEl" #/_'\j:' j?"f”.wm T IE L - SeLlwWdyT . /Usels, RaduuLld,; DESK. ..
2 out_f <- "hogel.txt" #h NI 7 AILE E?E‘]Eb‘
3
4 #RERNNYT—SHEO-— B
5 Tibrary(Biostrings) #)INV T - DFEMIAH
6 Files Plots Packages Help View — [ |
? i }\ ._/h ,_/" “1/ )Il.t 'f:"F_J T E’L"Ji c}:" ] b o || Mew Folder %] Delete _=| Rename S} flc
8 14 * C: > Users > kadota > Deskiop > hoge
1:22 (Top Level) = R Script = A Name -
Console  Terminal Jobs = ] T.
C:/Users/kadota/Desktop/hoge/ £ | Rhistony 0
(- AV ] [N L W N N S VI
- | seq_20fasta 2

"demo ()" EANTNETEREHDICENTESET.

'help()' EFTHUEALTAANILTHEET.
'help.start()' T HML JSOHICLEEIAIILTHHFENET.,
"q()" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)
=
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[ i- A2 0O | —f% | k-merf#iT | k=1(182Z £ DHIREERRT) | Biostrings %Efﬁd)j—h“éﬁ(éj E&%?ﬁ'#&(s

k=1T3E %18 LEERET

RStudio — U] X
File Edit Code View Plots Session Build Debug Profile Tools Help
& - CR - g | = Go to file/function = Addins = Kl project: (None) =
Q] Ungeaag p— | Environment  History  Connections — [T
# Source on Save | Oy - *Run | ™ Source - —d Tosource | @ i
1 in_f <- "seq_20.fasta" #A NI P AIEFIET- setwd("C:/Users/kadota/Desk..
2 out_f <- "hogel.txt" #FHMN D 7AILEEEELT
3
4 #RERNYT—SEO- R _ _
5 Tibrary(Biostrings) #)INY T —DFEMIAH
6 Files Plots Packages Help View — [ |
7 #}\j:" ’_"l‘ 7 #{)L":D E"E E‘HJ&&’[ ) v O NewFolder @ Delete = | Rename i}Mt
8 * C: > Users > kadota > Deskiop > hoge ..
512 | (Top Level] £ R Seript = A Mame 5i;
Console  Terminal Jobs = ] T.
C:fUsers/kadota/Desktop/hoge/ £ | Rhistony 0
LlrLdLiunngy (SN [ W S S il VR
- seqg_20.fasta 2

"demo ()" EANTNETEREHDICENTESET.

'help()' EFTHUEALTAANILTHEET.
'help.start()' T HML JSOHICLEEIAIILTHHFENET.,
"q()" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)
=
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i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings

k=1TZEE£19

@Run,

RStudio

File
o -

Edit Code View Plots
Of - H

Go to file/function

@] Untitled1*

11 Dut-<— alphabetFrequency(fasta)

k .;:\ f -

Source on Save

12 out
13
14 # 7 AILICREF

15
16

17 |7

'ﬂ4|ll'hmwn:

Console

Terminal lobs

C:fUsers/kadota/Desktop/hoge/

ClLaLiurngy

AT L i T g

tmp <- cbind(names(fasta), out)
write.table(tmp, out_f, sep="“t", append=F, quote=F, row.names=

EBEERODI—FEFZIAEREITI AL,
DELEMhE. @Q—BTEFCTRESET,

Session Build Debug Profile Tools Help

> Addins -
= ]
*Run | ™% Source -
#A!C!G:T:@ﬁ_&%EEEUE*
#out P B & TR

#FEFLULEWERET tmp(C 18

k
R Script =

=

"demo()' EANTNETEZHDCENTEET.

"help ()" ETNEADTAAILTHHET.

'help.start()' T HML JSOHICLEEIAIILTHHFENET.,
"q()" EANTNE R BETLET.

> setwd("C: /Users /kadota/Desktop/hoge™)

=

— O X

E Project: (Mone) =

History
“ETosource | @ §
setwd("C: /Users/kadota/Desk..

Environment Connections = [ |

Files  Plots Packages Help

Viel m [

Q|| Mew Folder | @  Delete = | Rename i}Mt

C: > Users > kadota > Deskiop > hoge
& Mame 5i;
Rhistary 0
seq_20.fasta 2
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] ﬂ- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
k=1T3EE£20

ZHEEODI—FE2AZFIERETI AR,
DELEMS, Q—BFTFTETREIET,
@Run, EEIT5E T,

{ ) RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

O ORI H B Go to file/function - Addins =
Q] Untitled1* = ] Environment  History  Connections — [
; EH (JSourceonsave | G, /- *Run | ™ Source - “ETosource | @ &
11 out <- alphabetFrequency(fasta) #A.C,G,T,.. D EESEH C~ out #outDPEZEERTR =
12 out #outOH B & TR # 7 A )LICRTF
13 tmp <- cbind(names(fasta)..

14 # 7 AILICREF
15 tmp <- cbind(names(fasta), out)

16 uﬂ‘ite. table(tmp, out_f, sep="%t", append=F, quote=F, row.names=|
17/ I’? Q|| Mew Folder | @  Delete = | Rename S.;‘ flc
* C: > Users > kadota > Deskiop > hoge B
171 (Top Level) = R Script = A Name -
Console  Terminal Jobs = ] T.
C:fUsers/kadota/Desktop/hoge/ £ | Rhistony 0
> uuL UL LU £ 7 A s
- | seq_20fasta 2

ACGTMERW
1,1 2585000
=
> # I 71ILICRE
> tmp <- chind(nhames(fasta), out)
= write.table(tmp, out_f, sep="\t", append=F, quote=F,
col.names=T)#tmpDERBERIEFLE I 7 LG TEE

=

SYKWVHDEBN- + .
0o00O0O0DO0CO0OO0ODO0ODOO

#FEFLULEWERET tmp(C 18

#HEFEUIELVERTE tmp (CIEF

row. names=F,

— O X

E Project: (Mone) =

write.table(tmp, out_f, s_

Files Plots Packages Help View — [
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] i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
k=1TE 21

ZREZEDI—FEARZIEREITI AL,
DELNS, Q—FBTFTEFTRESET,
@Runo 55'/{__]-5;6?0 *A(j:s @&LE@“@

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

HiIgZ/LIFC.®)a—Fr935&, OH B
T7M1ILRonFELT=,

O -0l H Go to file/function - Addins = Rl project: (None) =
] Untitled1* = ] Environment  History  Connections = ]
; i Source on Save | & S - ** Run | = Source = oConsole | —®ToSource @ &
11 out <- alphabetFrequency(fasta) #A,C,G,T,.. D& & ~ out #outDOPEZEFR =
12 out #outDH B % T~ # 71 ILICET
13 tmp <- cbind(names(fasta), out.
14 #IF7 A [,_‘[%-T? _ write.table(tmp, out_f, sep=""..
15 tmp <- cbind(names(fasta), out) #FEEFELZWEIRZtn
16 write.table(tmp, out_f, sep="\t", append=F, quote=F, row.n; Files Plots Packages Help Viewer = ]
17 If? Q] Mew Folder | € Delete = | Rename i}MDrE'
* C: > Users > kadota > Deskiop > hoge
171 (Top Level) = R Script = A Name Size
Console  Terminal Jobs = ] T .
C:fUsers/kadota/Deskiop/hoge/ Rhistary 0B
FR VTN UL LT = " AN A " _
ACGTMRWSYKVHDBN - + hoge1.txt “0s
1,1 258500000000000000 seq_20.fasta 298
=
= # 7 A)LCEE
= tmp <- chbind(names(fasta), out) #HERTF UIEWVEERZ tmp(C18%
= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F, col.names=T)#tmpDHPETEELIEIF7AILETEHET
=
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] i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
k=1TE %22

RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

o - Of i - ’ Go to file/function = Addins -
@] Untitled1* | hoge.fxt
: v K
1 ACGTMREWSYKVHDEBEBWN - +
2 hoge 2585000000000 000O00
3
EH |

Cnns-ole’

C:fUsers/kadofa/Desktop/hoge/
A U

UL LU = 0 AR A0
ACGTMER

1,1 258500

=

> # 77 AILCRF

> tmp <- chind(nhames(fasta), out)

e Py
= =
= A
o
= I
o
o m
o =
=
=+
o=

s=F, col.names=T)#tmpDHPETEELEIF7AILETHET
=

ZTHEEZEDI—FEAZIEREITT L,
DELELIS, Q—BETETRESE T,
@Run, EITET . FhlE. DLLEAID
BEZLITFT.®)a—K3 5L, O S
J71ILARLNZELI=, ®F vl
-#ER, DIEEFNENTNTEITH,
ZEkHHE. TAH2{E, CHS{E. GHYS{E.
THSE | £ TN NI HMYET,

xt File = 5

#HEFEUIELVERTE tmp (CIEF

= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name

# 71 ILICHRTF
tmp <- cbind(names(fasta), out.
write.table(tmp, out_f, sep=""%_

Files Plots Packages Help Viewer e

Q|| Mew Folder | @  Delete = | Rename i}MDrE*
C: > Users > kadota > Deskiop > hoge

A Mame i
= g 3
Rhistary OB
- hogel.txt 80B
seq_20.fasta 29B
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e T RDI | B | kmer BBl | ke (BB £ OISR | Biostrings EMEIIRLIZQERILERTY,

k=1T3E[F%23

GGTACGGTTCCGGTTGCCGA  GGTACGGTTCCGGTTGCCGACCCCC '

—
—
—ON >

Voo N
=
V100N
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Introduction, HIRHE T (k=2) . HIRFEE 2T (k=1)
k=1TZEE . multi-FASTAZ 74 )L D BIEEE1T
k=2TRE.BE#~v=a7 /L. HlgE2ZE1T. HlETEET
FERDEE. 1EX (IRE10) . {EX (BIRE11) . /ER (f5IRE12)
IS X FC | fE A D E 5

0 GCEE. V7 LEIIZER. A ESIDOTIYHL
m T/ LA XHEE

O BT ILT—3 (5I#E32) . #HEZE (coverage) . EEARMGE Z A HHIFET)

O FIRES (k=2). FIRE9 (k=3) . 1,000 8 B DIRES / L (T IILT—2DHI|7E33)
O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE
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] i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
multi-FASTAZ 71 )L 1

DEAHNELTHE. QOB HITF7AIL
DRI, QB H-VIITTREIN
TWAERIE., EHDOEFZE ST multi-

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

o - Of - ¢ Go to file/function = Addins =
@] Untitled1* hage.fdt
: v KX
1 ACGTMRWSYKVHDEN - +
2 hoge 258500000000000000

hoge.l.

EH ext File -
| GGTACGGT TCCGGTTGLCGA L N =
— .
C:fUsers/kadota/Desktop/hoge/ Rhistary OB
RN UL LS 2 0 AN A -

ACGTMRWSYKVHDBN - + . hogel.txt 808
1,1]258500000000000000 seq_20.fasta 298
=
> # 77 AILCRF
= tmp <- chbind(names(fasta), out) #HEFE LTZLVERE tmp (CHEHT

= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name

s=F, col.names=T)#tmpDPEEIEBELEIF7AILETHT
=

FASTARSR 77 IL~ADXILZEEFZH LT
WS B5TY,

E Project: (Mone) =

= ] Environment  History = Connections e
oConsole | —FTosource @ &
out #outPEZFFR -
# 771 ILICRTF

tmp <- cbind(names(fasta), out.
write.table(tmp, out_f, sep=""%_

Files Plots Packages Help Viewer e
Q|| Mew Folder | @  Delete = | Rename i}MDrE‘"

C: > Users > kadota > Deskiop > hoge
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Bl RO | kmeei | k-108EC cORRARAIT) | Biostrings S=FETUTL—rELTRHW=DHIE

. 11X, @multi-FASTAZ 74 ILZA D EL
MUIti—FFASTAT 7A L2 | cairzimcs. o ot

T4LIR)IZEHrO—k,

Q RTEEERT|EEN X +
é! C @ REINTVELEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general kmer 1_ky 7t ©
1. A DRO | —48 | S>4 ARIEEERS D4 £LTUTBSNEMUIL-FASTAD 7 )b (hoged.fa)DIgE:  *
BeFC & (CHIBEEE DY FURRBEREFEIRI D AT, L
in f <- "hogea.fa" # )7 T"’”l/%%?ﬁ‘fﬁb_(iﬂ_ﬂ;%ﬁ
out f <- "hogel.txt" #1077 7 IR EIEE L Tout_fIAEH
#h BT Sy T — D F0O—F I
library(Biostrings) #/ % AT — L DEArIAG
# A7 7 1 ILDFAAF e
fasta <- readDNAStringSet(in f, format="fasta™)#in fTIEELT=7 7 -1 IL OFAIAH
#E i} ~
out <- alphabetFrequency(fasta) #A,C,G,T,..OFEEER| 2 ZI2HD 0 R LSRR 7 out! ZH5HA

#outhh B & Fm

#7 7 - LR E
tmp <- cbind(names(fasta), out) #R17 L7 LR & tmpl 483
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F, col.names=T)#tmpH B =I8F 7

By TFAR—T
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i m%iﬁ} | Biostrings é%'i&%yjob_htbfﬁﬁL\T:®1§IJE
. 11E. @multi-FASTAZ 714 ILZAHhEL
mUHZI_FASTAjT’f JL3 TETTHLDTT, @hogedfaZ i

RStudio 7_'\\4|~/7|‘\')f~/)"\\"7/|:|_|:o @A—k9
File Edit Code View Plots Session Build Debug Profile Tools Help h[i@h‘%bhi? @EOU “ng-ts
e -l —— ’"df" - Addins = @I TA32TEEO TV ECA,

@] Untitled1* | hogel.od | hoged.fa = ] Environment History Connections e
) v Q oConsole | —FTosource @ &
1 pcontig_1 out #outDPEZFF T N
2 CGGACAGCTCCTCGGCATCCGGAT # 07 AILICHRTF
3 =contig_Z tmp <- cbind(names(fasta), out.
4 GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG write.table(tmp, out_f, sep="\..
5 ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT
B GTC Files  Plots Packages Help Viewer e
/ =conti g_3 Q| New Folder | @  Delete = | Rename :.} Mare =
& TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT C: © Users - kadots = Desktop - hoge
9 GTATGAGGTCGGGCA A Mame Size
10 =contig_4 +
11 CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG
Rhistary OB
12
111 Taxt File = hogel.txt 80 B
Console  Terminal Jobs = ] hoged.fa 2998
C:/Users/kadota/Desktop/hoge/ seq_20.fast 298
e el I ) P N -
= tmp <- chbind(names(fasta), out) #FEF UIZUVERZT tmp T80

= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F, col.names=T)#tmpDHPETEELEIF7AILETHET

=
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i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings

multi-FASTAZ 71 )L 4

ST (FETUTL—rELTARW=DFIEE
11E. @multi-FASTAZ 7AILEZABEL
TETITHELDTYT, Bhoged far{EZE

File Edit Code View Plots

RStudio

Session Build Debug Profile Tools

o - Of - ’\":t'c" * Addins =
@] Untitled1* | hoge. | hoged.fa
x J "\-“'
1 pcontig_1
2 CGGACAGCTC GGCATCCGGAT
3 =contig_Z
4 GTCTGCCTCA GLCCCAAGTGGGTTTGGAGGLC TAACATCGCAAGTCG
5 ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT
6 GTC
/ =contig_3
8 TGTAGGAGAA GGTATCAGCGTCCACTTACACGATCCGTTACTAATT
9 GTATGAGGTC A
10 =contig_4
11 CGTGCTGATT CACAGCAGTAAACGCGLACCTCTACCTATGAACATG
12
1:1
Console  Terminal Jobs
C:/Users/kadota/Desktop/hoge/
AT S0 T AV T
= tmp <- chbind(names(fasta), out) #HEFLUIELVES RS
= write.table(tmp, out_f, sep="\t", append=F, quote=F,
s=F, col.names=T)#tmpDHPETEELEIF7AILETHET
=

Help

T4LOR)IZF D O—FK, Q@UA—KT
NIEOMLRonFEzEST, DEV)vILT,

OITAZTHDHTLNDEZS, @I 1H
SIREDITMADIED T, CHDIT7AILIE
AR 51| T9 , DescriptionZB 43 H

[contig 1]%°lcontig 2 |EENNTLVS

M. ANLBESNE D THIZERRIEZALY,

write.tablelTmp, out_T, sep="\..
Files Plots Packages Help Viewer e
Q|| Mew Folder | @  Delete = | Rename :.} Maore =
C: > Users > kadota > Deskiop > hoge
& Mame Size
t.
Rhistary OB
_e:.:: = g = h:gE1.t}-’t B':' B
hoged.fa 280 B
= g
seq_20.fast 29B
tmp (&
row. namea
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] o 00O —B% | k-merf#iT | k=112 & DHIREEEERT) | Biostrings
R5tudio

File Edit Code View Plots Session Build Debug Profile Tools Help

o - Of 2 - o to file/function = Addins =

}ccnt1g 1

CGGACAGCTCCTCGGCATCCGGAT

=contig_2 |
GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAhCATCGCAﬁGTEG
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT
GTC

=contig_ 3
TGTAGGAGAAGGGCGGTATC%GCGTCCACTTACACGATCCGTTACTﬁATT
GTATGAGGTCGGGCA | | | |
10 =contig_4 |

11 CGTGCTGATTCCACACAGCAGTAAACGCGGHCCTCTACCT&TGAACATq

[Nl o s T Iy WO, IO = I 6 )

‘ Terminal lobs

C:/Users/kadota/Desktop/hoge/
AT S F TS PNTT

> tmp <- chind(nhames(fasta), out)

s=F, col.names=T)#tmpDPEEIEBELEIF7AILETHT
=

ST FETUTL—rELTRW:=DHIRE
11X, @multi-FASTAZ 71 ILEA &L
TEITTHEDTY , Qhoged faZ{EZE
TALOMIZA S O—K, @yO—K3
NIEOMLRonFEzEST, DEV)vILT,
BOITA2THOTNNDEZS, ®> 1D
SIREBAITINIDED T, ZDIF7AILIE
ABE 51| T, DescriptionZp 4 HY
[contig 11%°[ contig 2 |EEMINTLVS
A, ATEFILZD THICERIEEZWD, @
DH—VILELED ., @111T505 B ZE
LR BHM11:50]EE> TSI EN LMD,
Ff-. OO IT10IER T EITRLTL
B D EMD, Tcontig 11F2415 X .
contig 2110318 & | contig 3[F6518 .
contig 4[F491E5E |T2ELVSTEMNBEIRT
nhYET,

#HRELZLVESR R emplcigih ~

= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name

seq_20.fasta 29B
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multi-FASTAZ 71 )L 6

i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings

BIEIDTTL—rEaEREFTTHE
WA, CETlIEONARTETIT1471ZL
T QADIT7MILEETICELT

(hoged fal2ZBELT). &FIRLI-DBL.

R5tudio
e =
File Edit Code View Plots Session Build Debug Profile Tools Help @B EXET,
L+ ’ = Go to file/function > Addins - E Project: (Mone) =
@ Untitled | hoge.bt | hoged.fa ' = ] Environment History  Connections e
: Source on Save | O/ *Run | ™ Source - o Console | =% To Source | @ 4
1 4in_f <- "hoged4.fa" #AN T F7AIEFIS out #outDPEZFF T N
2 out_f <- "hogel.txt" #M DI 7 AILEAEIE # 71 ILICHRTF
3 tmp <- cbind(names(fasta), out.
TRy o T vy B = — . "
4 ”'?5‘%”5“)‘_3{7 e k ) R, write.table(tmp, out_f, sep=""._.
5 Tibrary(Biostrings) #)NV T — T OFEM;IA
6 Files  Plots Packages Help Viewer e
; # }\ ._/h ,_/" “1/ )Il.r 'f:"F_J J& c}:" ) Q|| Mew Folder | @  Delete = | Rename :.} Mare =
8 fasta <- r‘eadDNAStrﬂiﬂgSet(in_ﬂ format="fasta")#in_fTIEIE G > Users > kadof > Deskiop > hoge
9 . & Mame Size
10 #AF +
11 out <- alphabetFrequency(fasta) #A,C,G,T,.. DHZTE ~ C
12 - - — Rhistary OB
1:10 (Top Level) = R script = hagel.txt 80 B
Console  Terminal Jobs = ] hoged.fa 2998
C:/Users/kadota/Desktop/hoge/ seq.20fasta 298
ST S F TSN T -
= tmp <- chbind(names(fasta), out) #FEF UIZUVERZT tmp T80
= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F, col.names=T)#tmpDHPETEELEIF7AILETHET
=
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i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
multi-FASTAD 71 )L7

RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

BIRE1DTUTU—rFIERETTEHEL
LAY, SCTIEODATET7IT471ZL
T.QANIT7AINBETIZRLT
(hoge4.falZZBELT). &FRLI-Db,
QEEZTT, EITERDIRE, @HE A7
AILDH A XH80 ByteshH 5234 Bytes

& - CR - = Go to file/function * Addins -
- — VAY
@] Untitled1* | hogel.od | hoged.fa ‘\ighu L—CL\é;tb\ﬂ 75\ Ui-g-o
; | Source on Save | O /- *Run | ™ Source - o Console | = To Source Q_‘i‘f
7 FANTFAILDFEHAH « out #outDHBEZTOR -
8 fasta <- readDNAStringset(in_f, format="fasta")#in_fCTIiEE # 7 A1ILICRTF
9 tmp <- cbind(names(fasta), out.
10 #4 & write.table(tmp, out_f, sep=""%_
11 out =- alphabetFrequency(fasta) #A,C,G,T,.. OE =T E
12 out #outd P E; = iﬂ? Files Plots Packages Help  Viewer e
13 Q|| Mew Folder | @  Delete = | Rename :.} Maore =
14 #j IF "(JLIC ‘[%ﬁ C: > Users > kadota > Deskiop > hoge
15 tmp <- cbind(names(fasta), out) #HEFLIEWER Tt A Name Size
16 write.table(tmp, out_f, sep="\t", append=F, quote=F, row.n: 1+
17 = , Rhistary OB
171 (Top Level] = R Script = hogel.txt 234 B
Console  Terminal Jobs = ] h:gei.fia 2998
C:/Users/kadota/Desktop/hoge/ seq 20 fasta 298
ST L T SN T -
= tmp <- chbind(names(fasta), out) #FEF UIZUVERZT tmp T80
= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F, col.names=T)#tmpDHPETEELEIF7AILETHET
=
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i- A >0 | =A% | k-merf#iT | k=188 & OHIREEEERT) | Biostrings
multi—-FASTAZ 71 )L 8

BIEIDTTL—rEaEREFTTHE
WA, SSTIEODETET7IT1471ZL
T QADNIT7AMILEETICELT

RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

@] Untitled1* | hoge.fxt
: v KX

1 ACGTMEBEREW
2 contig_l 4 97
3 contig_?2 20 34
4 contig_3 16 13
5 contig_4 14 15
b
31

Console  Terminal lobs

C:/Users/kadota/Desktop/hoge/
AT S F TS PNTT

S
4

Go to file/function

| hoged.fa

KW
00
18
16

10

> tmp <- chind(nhames(fasta),

= write.table(tmp, out_f, sep="\t", append=F, quote=F,

H
0

oo oo g
oo oW
oo oo Z
oo o2 |

out)

(hogedfalZZBELT). £ FERLI=DSE,
QBEET, ETRDIKE, DHEHT7
AILDH A XH80 BytesH 5234 Bytes

= Addins =
[TIEML TR IEN MY ET  EIT,
DHENITF7AILTHBhogel txtEx, BT
060000 TAATHWTW=DOTT A, @EHy
0000000000 995 (LEKTEN) RFTDEITHER
O00000O0D0DO0O0 b‘&ﬂ*éhf(v\é:tb‘bb\bjiﬁo
Files Plots Packages Help  Viewer e
Q|| Mew Folder | @  Delete = | Rename i}MDrE*
C: > Users > kadota > Deskiop > hoge
& Mame Size
t.
| .Rhistary OB
Text File = | hogel.ixt 234 B
— | hoged.fa 290 B
| seq_20.fasta 29B
#RE UTZLVERZ tmp T8 ©
Fow. name

s=F, col.names=T)#tmpDHPETEELEIF7AILETHET

=
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] . (> RO | 8 | k-merfBi | k= L(GEC & OHIRSAEREE) | Biostrings S| BIRE1 DT I L —rEaEREFTTHEL
: WA, SSTIEODETE#=T7oT4712L
multi FASTA77'f)lx9 T @QANTFAINBETIZELT
RStudio (hogedfalZZELT). £FEIRLI=-DbL,
File Edit Code View Plots Session Build Debug Profile Tools Help ?ﬁgfi70‘§?7?£®4k§§0 @ﬁj]77
o - " Go to file/function * Addins - )l/o) X ‘80 ByteS \6234 ByteS
Q] Untitled1* | hoge.bo | hoged.fa ':i%bu L/—CL\%):thﬁéj\h\ Uij_o %‘i\
- s K DHEAT7AILTHDhogel txtx, BT
2 contig 1 467400000000000000 TAFTRLWTW=DTI B, @EHYY
3 contig_2 20 34 31 18 0000000000000 0O 79 BHE(LIESTE) XZHDETHKR
4 contig_3 16 13 20 16 00 O0O0QOOQODOQOO0DOQOO0ODO0OO0OOGO0 s —_ N =
S contigd 14 15 10 10 0000000000000 0 MEBRSNTNDENDMIET K
6 [F®OTRZSLIIZ. OLREERTHD
ZEHERTITFTRR)RY () IMDLNTLY
HWENFTLEESTESEITMELN
FHA. WVTHIZHELWinI—FA
B | ExcelTRIWTWAEEITEBLEET
CDI g — 1ob . E_Jt(iiabjij—o
C:_:jj:s_.-'ka::.l-"“:es&tc:_.-'hoc-;e_.-' p | seq 20fasta 298
; ;rlr:pr-;:l—“g‘t:_iwr:g(nanles (fasta), out) #HRELZLVESR R emplcigih ~

=

write. table(tmp, out_f, sep="“t", append=F, quote=F, row.name

s=F, col.names=T)#tmpDHPETEELEIF7AILETHET

=
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multi—-FASTAZ74)L10

DT T2 TRkDDE. QFINBE DN E
[2TFNTREL, ENN(X@ConsolelE]
HED. (COFZE(FoutA T IRD)

RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

S - Ox - ' Go to filefunction = Addins -

Q] Untitled1* hogel.bxt hoged.fa = ] Environment  History  Connections p— |
Ly o Console | & ToSource | @ &
ACGTMRWSYKVHDBN - + . out #outDPEZFF T N
contig_1l 4974 00000000000000 # 771 ILICEF
CDI'It'I-g_Z 20 34 31 18 00000D0CO0OO0CO0OO0ODO0OCO0OO0OGO0 tmp <- chind [:nameg(:fagta], out..
4 contig_3 16 13 20 16 0000 O0QO0CO0OOQOQOO0OO0ODO0OO0 . write.table(tmp, out_f, sep="\.
Aamtina A 14 15 10 10 AN N NN ANNNANNN NN DN
# SRTE s Files  Plots Packages Help Viewer e
Consol Terminal Jobs =1 @ MewFolder | @ Delete =|Rename | ¥ More ~
C: > Users > kadota > Deskiop > hoge
> out #outDPEF*FTmx - A Name Size
A C G TMRWSYKVHDEBWN-+ . i+ .
n,] 4 9 7 400000000000000 Rhistor 0k
[2,] 20 34 31 18 00000000 0C0OCO0OCO0OO00O0 ’ n
[3,1 16132016 0000000000000 0 hogel.txt 2348
4,] 14 1510100000 00D0O0D0C0ODO0OCO0DO0D0D hoged.fa 280 B
= seg_20.fasta 29 B
> # I 71ILICRE
= tmp <- chind(names(fasta), out) #HEFE LTZLVERE tmp (CHEHT
= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F, col.names=T)#tmpDHPETEELEIF7AILETHET
=

DRTHERZBDDIFINE LT LA

LLFEEA,

Rl Project: (Nong) =
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Contents
Introduction, HIRHEE T (k=2) . HIRMEE AT (k=1)
k=1TEE. multi-FASTADZ 74 )L . hDHIREEZEST
k=2 TR, BB~ =—a7 /L. HlrE2%E1T. HIrETZE1T
FERDEE. 1EX (IRE10) . {EX (BIRE11) . /ER (f5IRE12)
I8 E AL fE AT D E R

0 GCEE.SUA LRIIZER. BHEIDYYHL
m T/ LY A XHETE

O Yo JILT—2(lE32) . #HEZE (coverage) . EARMIEE Z F({IRET)

O FIRES (k=2). FIRE9 (k=3) . 1,000 8 B DIRES / L (T IILT—2DHI|7E33)
O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE
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i- >0 | —i% | k-merf@T | k=1(18E & OHIREEERRIT) | Biostrings ( <35*L' iE O)i_ETrA or C%u..\ jk

11130)175'1 REZ 21T

JHOMITA or GEERT DRIGEZR
MMTFEITHNEREMICERTLELDT

) EBRESCERYIEDIIA C G, T, and N

R5tudio
File Edit Code View Plots Session Build Debug Profile Tools Help 0)5*5*:5' BE;EL/T-%:E%% %)‘VJW:T?ﬁ‘
o - Or - Go to file/function = Addins -
Q] Untitled1* hogel.bxt hoged.fa = ] Environment  History  Connections p— |
Ly o Console | & ToSource | @ &
1 ACGTMRWSYKVHDBN - + . out #outDPEZFF T N
2 contig_l 49 7400000000000000 # 771 ILICEF
3 CDI'It'I-g_Z 20 34 31 18 00000D0CO0OO0CO0OO0ODO0OCO0OO0OGO0 tmp <- chind [:nameg(:fagta], out..
4 contig_3 16 13 20 16 0000 O0QO0CO0OOQOQOO0OO0ODO0OO0 . write.table(tmp, out_f, sep="\.
T rantiad 14 A5 A0 10 A AN N NANNNANNNNNDN
3 SRTE s Files  Plots Packages Help Viewer e
Console  Terminal Jobs =1 @ MewFolder | @ Delete =|Rename | ¥ More ~
C: > Users > kadota > Deskiop > hoge
> out #outDPEF*FTmx - A Name Size
A C G TMRWSYKVHDEBWN-+ . i+ .
n,] 4 9 7 400000000000000 Rhistor 0B
[2,] 20 34 31 18 00000000 0C0OCO0OCO0OO00O0 ’ n
[3,1 16132016 0000000000000 0 hogel.txt 2348
4,] 14 1510100000 00D0O0D0C0ODO0OCO0DO0D0D haged.fa 280 B
= seg_20.fasta 29 B
> # I 71ILICRE
= tmp <- chind(names(fasta), out) #HEFE LTZLVERE tmp (CHEHT
= write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F, col.names=T)#tmpDHPETEELEIF7AILETHET
=
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O . RO | 2 | kmerfal | ke1(l5E & IR | Biostrings (CKENITIEEREDRELTIA or CZERR
1’“.1. 0)15“ 5572 1— 2 FHMINOTA or GEERT HRIGELXR
E1T BTES NERNCRETLEN DT
@ RUEZEIRIR )%TE,XJKHRU*&D I @ € Ty e NJ@
0)5@%5(:[5&;?[,7‘:%%5%6’@)73‘75\
@! C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#in @1&]%2"@"9"0
bO | —8& | 5= 18 I D4. 22T L TESNIZEMulti-FASTAD 7 1 )L (hoge4.fa) DiESE: A
1EEFRN(CEC T, BABEEE"A" "C" "G" "T", "N"OHCRETBITDATT,
in f <- "hoge4.fa" #AT FAIIBEIEEL Tin f{ 2
out_f <- "hoge2.txt" #7711 ILBTIEEL Tout FIZIEHA

param_base <- c("a", "c", "G", "T", "f—J")#ﬁﬁéﬁTzL‘ﬁ%%?ﬁﬁ

whEIL Ny T —DFEO—F L
library(Biostrings) #/ 5y T — D OFRA

# T 7 I DFRFIA -
fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL /-7 7 1 IL OFFIAN

#A

hoge <- alphabetFrequency(fasta) HA,C,G,T,..OEFEECH]Z H2H0D 0 b LSRR % hogel ZHE5H

obj <- is.element(colnames(hoge), param base)#z(F=imi-d e 2w IE L /iR % objl JigH
#objHP BT T

out <- hoge[, obj] #obJ TIEE L 7oP DAl L Fz #5387 out| 244
#outhP B &/

#7 7 1 ILICIRE o TR

tmp <- cblnd(names(fasta}, out} #f%rl_z?llﬂ’l‘iﬁ#&tmpk%% T
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@ ROEEERFIEIF

. (> RO | 1 | kemer BB | ke L(BEC & OHBEEAR) | Biostrings (CENICIEEDEREITIA or CEE K
= — ITAMIWOIA or GEEKRT ARILGEEFR
11130)175'] E’E 173 MTES NERNISRATLEN DT
) EEE K<KERYIROTA, C, G, T, and NJ
®5$E*EI~BEELT_%*%’E S50YHD,

@! C O RESNTWEWMEE | iuau-tokyoacjp/~kadota/r seqhtmi#inl DFIRE2TT , QDY AL, HEIZIE

1&E$Eﬂ[zﬁt}?x Hjjj%%%%nuﬂﬁ"f HCII; IIG", ||—|—|r uN"m%fCBEE—gg—%TDOE %B‘:%%{JLTL\%O

hO | =88 | S8 ARIEERS maxEGFLTEShEMUY CTEE I AEFFE. QRAZUTRD L

in f <- "hogea.fa" # )T 7B EEEL Tin flIZiEH
out_f <- "hoge2.txt" #1007 7 1B ZEIEE L Tout_fIZAEHY
param_base <- c("a", "c", "G", "T", "f—J")#ﬁﬁéﬁTzL‘ﬁ%%?ﬁﬁ
BBy —DFO—F
library(Biostrings) #/5 o AT— D DERF AT
# T 7 I DFRFIA )
fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL /-7 7 1 IL OFFIAN
#25 ) ‘
hoge <- alphabetFrequency(fasta) #A,C,6,T,. . OWESENZ LD B LICHERE hogel JHEH
obj <- is.element(colnames(hoge), param base)#z(F=imi-d e 2w IE L /iR % objl JigH
#objHP BT T
out <- hoge[, obj] #obJ TIEE L 7oP DAl L Fz #5387 out| 244
#outhP B &/
#7 7 TILICRT bW AT
tmp <- cblnd(names(fasta}, out} #f%rl_z?llﬂ’l‘iﬁ#&tmpiﬁﬁ%ﬁ] s
TR SUSR Sy B, [N S n PR Y PR, 1 tvom Th et e T el 4
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o 00O —H% | k-merf#ti | k=112 & OHIRSEERRT) | Biostrings

ft 0D 151l EEE 174

@ RT)EZEFER

@! C @ RESNTVELEE | iuau-tokyo.acjp/~kadota/r_seq.html#in
bO | —f8 | 529 ARMEEAES D4.ZRTLTESNEMUIt
1&%1:%[:@&@\ mﬂ¥§%€|1Arlf HCII; IIG", ||—|—|r uN"m%fCBEE—g’—ﬁfgoﬁ

in f <- "hoge4.fa" #A 7 FAILEFIEEL T
out f <- "hoge2.txt" #
param—base (_ {:("l.':l"", II(:II-I IIG", Il-|—ll-I II[.J")

whEIL Ny T —DFEO—F

77 TIIEEIEEL TdutToTeT
ét*kuﬁﬁ%@ﬁﬁ '

library(Biostrings) #/ oy T DFEHAT
# A DT 7 A I DFFAT
fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL /-7 7 1 IL OFFIAN
HAE ) ‘
hoge <- alphabetFrequency(fasta) HA,C,G,T,..OEFEECH]Z H2H0D 0 b LSRR % hogel ZHE5H
obj <- is.element(colnames(hoge), param base)#z(F=imi-d e 2w IE L /iR % objl JigH
#objHP BT T
out <- hoge[, obj] #0bJTHEE L 72 R DA L 7o SR E out | THEH
#outhP B &/
#7 7 TILICRT bW AT
tmp <- cblnd(names(fasta}, out} #f%rl_z?llﬂ’l‘iﬁ#&tmpiﬁﬁ%ﬁ] -
TR SUSR Sy B, [N S n PR Y PR, 1 tvom Thodpme b BoF0dEe |

(CENICIER DRI TIA or CEERK
I AMIKIA or GEERRT ARIGEZTR
75\(Ti?‘h‘?éﬁﬂ’]L,.“*E'CJE,J:L\O)'C
) ERECKERYIESIA C, G, T, and NJ
0)5@"5( [EELI-FEREF/LPLYAD.
DFIRE2TT , QDY AL BEIZE
CTERTHEmRE. QRVUITFD L
EIZEHL TS, DFIRE2TIE, @D &
CATHAIEWMEREFIEELTLVS,
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s 2RO —f% | k-merf@iT | k=118 &~ OHIBEEEERT) | Biostrings %%

D HllEZF =175

@ RUEEETIRR
< C @ RESNTVELEE | iuau-tokyo.acjp/~kadota/r_seq.html#in
2 iR ! D4.ZRTUTESNIZmult

2!I-|:| |_—B% |

1&%$Eﬂ[:ﬁt}?x mjj%%%%"fﬂa]"f "C"‘ ||G|rr ||—|—|r.r IIN'"GJE}E:BEE?%‘WOE
in_f <- "hogea.fa" AT 7B EEEL T
out f <- "hoge2.txt" # Tyl aEiEEL T
param_base <- c("a", "c", "e", "T", "N") S IBETIETE

# T =D EO—F

library(Biostrings) #/ oy A — DDA

(CENICIER DRI TIA or CEERK
ITAMIWOIA or GEEKRT ARILGEEFR
MFTETHNEEMICERTEHLODT
) BEERECKERYIRSTA, C, G, T, and N
D5EFEICRELI-FERZ/FHIPYADL.
DHIE2TT . QDY AL BHEIZIE
CTERTHEmRE. QRVUITFD L
EBIZEHL TS, DPIE2TIE, DD &
CATHASELWMEEFIEEL TS,
1BEAADTHREL-XFFIRILLIE
HHESE . Bparam baseHh . ®DEH T
FEASNTWBLREDEWNIHYET,

#2077 7 1 I OFF AR

#A
hoge <- alphabetFrequency(fasta)

out <- hoge[, obj]

fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL /-7 7 1 IL OFFIAN

#A,C,G,T,. -@?ﬁ%%@ﬂﬁj:&{:bﬁy |"“ b?k;ﬁg%;&h@g{?i;*%%{w
obj <- is.element(colnames(hoge), param base)#H{F&a W4 & 2= HIE LR 7 ob {18

THEE L7 PO L 7R % out! A8

#outh P B = 5Fm
# 7 7 1 ILICRETF by TR
tmp <- cbind(names(fasta), out) #Rfr L 72 L VIEER & tmpl SHSH .
TR SUSR Sy B, [N S ut € LU WL PR Y Avint C i e C 1 tvom Thodpme b BoF0dEe |
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I. D] | — | kemerf2H | k=1(t55C & OHIBEEEAT) | Biostrings DFIRE2ZOE RETT,

mwﬂﬁé 176

- O
& RUEEETIEN X
@! C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general_kmer 1_bios... Tk

bO | —#& | 5= g I D4.Z22FLTESNIEmulti-FASTAD 7 1 )l (hoged.fa)DigS:
1&%2':9'][:_'__“_}? Ilj:lljjfﬁ:lz‘%%nqn rl| u; IIGH e IIFJI"G::IEJLELIIE}—.E_Q,_%TDOHT?Q
in f <- "hogea.fa" # Q0T 7 IR EIEEL Tin I8
out_f <- "hoge2.txt" 07 71 ILBEIEE L Tout_fITHEHT
param_base <- c("a", "c", "G", "T", "f.")#ﬁﬁéﬁf:b‘ﬁ%%?ﬁﬁ
BBy —DFO—F
library(Biostrings) #/ oy T DFEHAT
#0771 DFHAS o
fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL /-7 7 1 IL OFFIAN
HAE ) ‘
hoge <- alphabetFrequency(fasta) HA,C,G,T,..OEFEECH]Z H2H0D 0 b LSRR % hogel ZHE5H
obj <- is.element(colnames(hoge), param base)#z(F=imi-d e 2w IE L /iR % objl JigH

#objHP BT T
out <- hoge[, obj] #obJ TIEE L 7oP DAl L Fz #5387 out| 244
#outhP B &/

7 TV ERTE by TR
tmp <- cblnd(names(fasta}, out} #f%rb?l \’I‘iﬁ#&tmpiﬁ%ﬂ’\] N
TR SUSR Sy B, [N S n £ PR Y PR, 1 tvom Th et e T el 4
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B (- O | | kmerBbii | k—1(BEC COmIRAERI) | Biostrings DFIRE2Z OE RELT, @Consolel_lﬁ
1&0)1@] 5578 11_7 EIZTOERFEFTLEERDIRE,
RStudio — O Py
File Edit Code View Plots Session Build Debug Profile Tools Help
& - CR i - A Go to filefunction > Addins - E Project: (Mone) =
@] Untitled1* hogel.bd | hoged.fa = ] Environment History Connections e
v X oConsole | —FTosource @ &
1 ACGTMRWSYKVHDBN - + . out #outd@MPEZTFTR "
2 contig_l 49 7400000000000000 71 ILICHRE
3 CDnt'ig_'Z 2ﬂ 34 31 18 D D ﬂ 'D D ﬂ D [} D D 'D D D D tmp = Ebiﬂd(nameg(fasta), out..
4 contig_3 16 13 20 16 0000 O0QO0CO0OOQOQOO0OO0ODO0OO0 write.table(tmp, out_f, sep="\
antia d 14 15 10 10 aonnnonnnnnnonnn T : = !
v SETE s Files Plots Packages Help Viewer e
Console  Terminal lobs - o Mew Folder Q Delete = Rename {}Mure"
C:/Usersfkadota/Desktop/hoge = Uzers kadota Desktop hoge
A C G T M a A Mamne Gize
1,] 4 9 7 420 +
[2,] 20 34 31 18 O o
[3.] 16 13 20 16 0 Rhiston °e
[4,] 14 15 10 10 0 hoge.ba 234E
- hoged.fa 290 B
> 71ILICEE seg_20.fasta 298
= tmp <- chbind(names(fasta), out) #HEF LIZVVERZ tmp T8/
> write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F, col.names=T)#tmpDPEEIEELE TP AILETHEE
=3
> |




J- RO | —H3 | kemerfEH | k=1(GEC & OHIBEEEER) | Biostrings DBIZE2ZaE RZESTT, @Console[H &
1& d) 15“ EE% 8 FICOEREFTL-ERZDIKE, @Y
TT —KLT.@DEAT7AIL (hoge? txt)
RStudio %7')“/7L'C BIT42LETRHEULV=ES
YR =+
File Edit Code View Plots Session Build Debug Profile Tools Help é?&% %;C?-*‘;O “AJ?QVUL/TL\(
o - Of o - "::':* > Addins - 075\0)15“ E%%'fTL/-Cs XOU? I\Fﬁﬁo)
Q] Untitled1* hogel.ibd hoge2.id hoged.fa EL\J@FZOU7 FW—G%?-G%L\—CL\é
¥ Q AAVMZSEICLT, A—FARETED
S e ESHTENTHON TSI EERLT
3 contig 2 20 34 31 18 O LIEKRWTLED CTETH k—merfZ AT
4 contig_3 16 13 20 16 0 P
5 contig_4 14 15 10 10 0O Dk = 1O)iﬁ —CL’T*°
1:1 Text File = Files Plaots Packages Help Viewer e
. Q| New Folder | @  Delete =] Rename J‘ Maore =
Console [ Tommian Jobs =] C: > Users > kadota > Deskiop > hoge
v s - .1 A Mame Size
[1,] 4 9 7 40 - T+
[2,] 20 34 31 18 O 7 Rhistory 0E
[3,] 16 13 20 16 0O ' o .
[4’] 14 15 l[:l l{] G thE1.t*.‘t 234 B
- hoged.txt 104 B
= # 7 )LICEFE hoged.fa 299 B
= tmp <- chind(names(fasta), out) #REF UTEVVER = tmp [C1EHR seq_20fasta 298
> write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name i
s=F, col.names=T)#tmpDHREFIEELEZI 7 ILETHET
=
=
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Contents

Introduction, HIRHEE T (k=2) . HIRMEE AT (k=1)
k=1TEE. multi-FASTAZ 74 )L, thDHIREZEZELT
k=2TEE. B~ =—a7IL. HlrE2ZETT. HlrETZE1T
FERDEE. 1EX (IRE10) . {EX (BIRE11) . /ER (f5IRE12)
IS X FC | fE A D E 5

0 GCEE. U7 LBRIIZEER. BB ERFIDOTIYHL
m T/ LY A XHETE

O BT ILT—5 (5IRE32) . #E ZE (coverage) . ARG E Z FH(HIRET)

O FIRES (k=2). FIRE9 (k=3) . 1,000 8 B DIRES / L (T IILT—2DHI|7E33)
O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE

68



s (> RO | % | k-merfein | k=2(2@maRommmEs) | Biostringd (DR Fk=2Tk-merBIRFEEEITE 1T

kzz—c E 1 THFEY,

@ RUEZEFIERIR X + — O X
< C @ FREINTWELEE | ivau-tokyo.acjp/~kadota/r_seq.html# VUK ¢ |
o 20O | —#% | BRERECH (translate)=BRE | Biostrings (last modified 2015/09/12) -

> 0O | —f% | BRERESH(translate)®HWE | seqinr(Charif_2005) (last modified 2015/03/09)

<> 0O | —f% | B#E(complement)ZEXE (last modified 2019/03/10)

> 0O | —f% | Bi8#EEE (reverse complement)#& B8 (last modified 2019/03/10)

> 0O | —#% | HEE(reverse)ZHE (last modified 2019/03/10)

>0 | —f% | k-merfZiT | k=1(18B 2 S OHIREEEEET) | Biostrings (lagt modified 2016/04/27)

4> RO | —#% | k-merf@iF | k=2(2E5IE R0 IBSEERIT) | Biostrings (@t modified 2016/01/28)

> =0 | —#% | k-merf#iT | k=3(3:ERIEEDHIRSEEEEIT) | Biostrings (4st modified 2016/01/28)

<> 0O | —f% | k-merf#iT | k=n(nEFRIEEOLIESEEERAT) | Biostrings (last modified 2016/05/01)

> k~0O | —#% | Tips | Pﬁ%@fﬂ%?"{f??rﬂb’&ﬁﬁ (last modified 2013/09/26)

4> k0O | —#% | Tips | ) (last modified 2013/09/26)

> 0O | —f% | BEFIEE | & J LRSS | AHDBDS (Iast modified 2017/04/11)

> 0O | —f% | BFIEE | &/ LB | BSgenome (last modified 2019/02/22)

> 0O | —f% | B25EWE | JOE—4—62% | AHDBNS (last modified 2017/04/11)

> k0O | —f% | BEFIEE | JOE—4—EF | BSgenomeETxDb/*% (last modified 2015/02 v Fri—n
<> +0O | —f% | BFIEE | JOE—5—EF| | GenomicFeatures(Lawrence_2013) (last modified v
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| e 1> RO | —B | k-merf@if | k=2(2@siaR o iRsaE ) | Biostringd (1R [Ek=2Tk-mertH IRFEE T Z 1T

— 2 = THZET, QFIE1ZIERELT,
2 CEE? 182 ar

- O X
@ ROEEEIIER x +

< C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general_kmer 2_bios... U + |
I 4> b0 | —/& | k-merfEtr | k=2 (2EHRIEBEDOHIREAEREIT) | Biostrings
Biostrings) (w4 — =& EINT. multi-FASTARSR I 7 1)L EEFAAT. "AA" "AC" "AG" "AT" "CA" "CC" "CG"
||CT"{ ”GA"I "GC"I I”GG”F I"GT'”; ”TA"I "TC"I "TG”I "TT" CD%.'_42 — 16:@0@2@%%1%%@&},&%‘3}%&5@&5‘?\9Dj‘iﬁ-ﬁ

LET. k-merfBifOk=2055(CHHALFET, b R J AT "CG"ORENBFEL D EEL (Lander et al., 2001;
Saxonov et al., 2006) T A, TNEBE(CIRIITEFT,

(Il — [T L ORUDEE] THEALIEWI FAILEBVNTHEDST 4 LI RUICEE UM TE OB,

1.4>b0 | —f8 | S5 LBIEERIFEREDAI.EZRTLTESNEmMUIti-FASTAD 7 1 Jb(hoged.fa) DIES:
S HLBEDOHIBSEETY,
in f <- "hogea.fa" # AT 7 I BEIEEL Tin_flIi8H
out f <- "hogel.txt" #0077 1B EIEEL Tout_fIZIEH
# B N r—EO—F .
library(Biostrings) #) 4w T — D OFAIAH
# AT 7 A I DOFFAT .
fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL 7= 7 7 -1 L DFF+IAF o
#HER L CARTT by TR
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] o > b0 | —f% | k-merfRif | k=2(2BEEEOHIESAE R | Biostrings

k=2 CT3E %3

DX IEk=2Tk-merHIRFEEETZIT-
THFET . OFIE1ZFIERELT, BT
ZIC.QHE D TF7A I (hogel ixt)&D

RStudio )L T, DT T42LETRHLN=EZA,
File Edit Code View Plots Session Build Debug Profile Tools Help
o - Or - ' Go to file/function = Addins = Bl project: (Mone) =
@] Untitled1* | hogel.bd | hoge2.od | hoged.fa = ] Environment History Connections e
: v X oConsole | —FTosource @ &
1 Ad AC AG AT CA CC CG CT GA GC GG GT TA TC out <- dinucleotideFrequency(f.. =
TG TT # 7 A )LICRTF
2 CDnt'lg_l D112 223222300300 tmp = Ebind(nameg(fasta), out..
3 c::-nt1:g_2 469111 11 564910 8186 3 write.table(tmp, out_f, sep="".
4 contig_3 24544252437 06064733
5 contig_d 362353343312 3241 ~  Files Plots Packages Help Viewer = ]
EH| Text File = Q| New Folder | @  Delete = | Rename i}MDrE*
Console  Terminal Jobs — ] C: > Users > kadota > Deskiop > hoge
C:/Users/kadota/Desktop/hoge/ 4 Name e
- — T
> #RE Rhistory 0B
= out <- dinucleotideFrequency(fasta) HEFEEOHIREEERTo
utZHEEm hogel.txt 221 B
- hoged.txt 104 B
= # 7 )LICEFE hoged.fa 299 B
> tmp <- cbind(names(fasta), out) #RTF LTz VIBERE tmp (A& ceq 20 fasts 29 B
> write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F)#tmpDPEEIEELE I 7 A ILETEE
=
=
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| e 1> RO | —B | k-merf@if | k=2(2@siaR o iRsaE ) | Biostringd (1R [Ek=2Tk-mertH IRFEE T Z 1T

k=2 T3E %4

THET , QFlE1ZIE
ZIZ.QHEHNT7AIL (hogel txt) &Y

o 4=

NEAT

o F1T

RStudio ')‘77Lf'fs DI TR ETRHL=ECAH,
File Edit Code View Plots Session Build Debug Profile Tools Help Bl Z LB, contig 1DEFIHRIZ®TCE

— - -+ S /|
0 - R - = Go to file/function > Addins - L\')zﬁff‘ﬂiﬁ%h\31ﬁﬁgf:s tﬁﬁ*ﬂ?éo
@] Untitled1* | hogel.bd | hoge2.od | hoged.fa o [ Environment History Connections e
: v X ' oConsole | —FTosource @ &
1 AA AC AG AT CA CC CG CT v GG GT TA TC out <- dinucleotideFrequency(f.. «
TG TT # 7 A )LICREF
2 contig 1l 011222322230 DD 0 tmp <- cbind(names(fasta), out.
3 contig.2 469111 11 564910 8186 3 write.table(tmp, out_f, sep="\.
4 contig_3 2454425243 766433
5 contig_d 362353343312 3241 -~ Files Plots Packages Help Viewer —|
EH| Text File = Q| New Folder | @  Delete = | Rename i}MDrE*
Console | Terminal Jobs — ] C: > Users > kadota > Deskiop > hoge
C:/Users/kadota/Desktop/hoge/ 4 Name s
- A T .
g #ZK% | .Rhistary OB
= out <- dinucleotideFrequency(fasta) #HEFISEOHIREEER 7o
ut|CiE | hogel.itxt 221 B
| hoged.txt 104 B
#I7AILICEE | hoged.fa 299 B
tmp <- cbind(names(fasta), out) #RTF LTz VIBERE tmp (A& | seq 20fasta 08

write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name

—F)#tmpDREFIEELE TP AILETEE

L T U R
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.

o > b0 | —f% | k-merfRif | k=2(2BEEEOHIESAE R | Biostrings

DX IEk=2Tk-merHIRFEEETZIT-
THFET, QFIE1ZFOEREIT, EIT
ZIZ.QHEHNT7AIL (hogel txt) &Y

{ ) RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

o - Of 2 - G-:t:-:E_-"f.l"ﬂ'C" Addins =

@] Untitled1* | b ot | hoge2.od | hoged.fa
4 o
=contig_1l

)L T, DT T42 LTRHINEZA,
B ZIEXBIE. contig 1DEZFIHRIZ®TCE
LNS2:E IR R A3 EH o=, LEEIRT S,
DARNT7AI (hoged fa) hdD,
contig 1ZBk&H DL, FEMIZTCHIDFE

1
2 CGGACAGC TCCTCGGCATCCGGAT E L’ i -g- #g °
3 =contig_Z tmp <- cbind(names(fasta), out.
4 GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG write.table(tmp, out_f, sep="\_
5 ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT
B GTC - Files  Plots Packages Help Viewer e
11:50 vt File = | & Mew Folder | @ Delete = | Rename {;‘MDFE‘"
Console  Terminal Jobs —_ C: > Users > kadota > Deskiop > hoge
T R —— A Mame Size
J USETSS KaOotas Les CFI_-"'ICQE_-"
- t.
> #AE . . N - | .Rhistary 0B
= out <- dinucleotideFrequency(fasta) HEFEEOHIREEERTo
— | hogel.itxt 221 B
ut[d‘%ﬁpﬂ
- | hoged.txt 104 B
= #I7AILICHET | hoged.fa 290 B
> tmp <- chind(names(fasta), out) #ERF UTZVVEER T tmp [CAEH | seg_20fasta 038
> write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name
s=F)#tmpMIPBEIEELIZ I 7P AILETEHEE
=
=
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Contents
Introduction, HIRHE T (k=2) . HIRFEE 2T (k=1)
k=1TZEE. multi-FASTATZ 74 )L, D HIEEEZET
k=2T=iE. #~Y=—a7IL. flE27 =17, BIRETZ#5E1T
FERDEE. 1EX (IRE10) . {EX (BIRE11) . /ER (f5IRE12)
IS X FC | fE A D E 5

0 GCEE. V7 LEIIZER. A ESIDOTIYHL
m T/ LA XHEE

O BT ILT—3 (5I#E32) . #HEZE (coverage) . EEARMGE Z A HHIFET)

O FIRES (k=2). FIRE9 (k=3) . 1,000 8 B DIRES / L (T IILT—2DHI|7E33)
O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE
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e 7o RO | —8 | kmerfein | k=2(22saRomEmEen) | Bostringd | D= (FEK=2T

2k — (di i BEsEREMR) 1L
B~ =a7 L e G

o
&

(RTEEEFER X +

ETLI=IRE

FITLI-FIE
(alphabetFrequencyBE#iZ{E ) 1&1F.
QTHALTWSEHBDANELZYET,

é‘ C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general kmer 2 bios...

A HILBDOLRIRERE TY .

in_f <- "hoges.fa" # A7 7B EETEL Tin fIIHEHH
out f <- "hogel.txt" #H7 T"’”l/%;&?ﬁfﬁbfout_ﬂ;%fﬁw

#V BT Ny r— D E0O— o
library(Biostrings) #/ 5w T — D DTdrAT

# AT 7 I DFFAH .
fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIEEL -7 7 -1 IL DFFAR
Mg L T2IZITTT

#E
out <- dinucleotideFrequency(fasta) HERIEE D DIRE R EER 7 out| ZHEH

477 74»(;{%@‘

tmp <- cbind(names(fasta), out) #{R1E L 72 L VEER 7 tmpl CHEHT

7iF O

1.4 b0 | —f8 |5 g I D4.ZZIFTLTESNEMUIti-FASTAD 7 JU(hoge4d.fa)DiBE:

write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmp>PB=IEFEL -7 71 ILETH

R FAR—TA

rF s
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e 1> R0 | —B | k-merf@if | k=2(2@eaR O IRAE ) | Biostringd | (D= [FEK=2T
(dinucleotideFrequencyB 24 &{# FH) |1 &

Egéfé&?::l-?)l/z [ ZDHEIk=1TEITLI=HIZE1

@ RT)EZEFER

@‘ C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#in

1.0 | —88 | 5= i2ig

A HILBDOLRIRERE TY .

X

E1TLI=IRE1

. (alphabetFrequencyBE#Z ) 1& (3.
QTHALTWLWSEBDANELYZET,
B MELHELRZEILELTYZET,

%D EEGFLTESNEmulY RStudio TIEEZZ DZRADHLF 5

in_f <- "hogea.f3a"
out f <- "hogel.txt"

whETL Ny —DFO—F
library(Biostrings)

#3077 1IN DFFAF

#5E A

ZFEADTNITZY T HIERFHRRS
o erEeLcl NADT, BMOBEBDT=aT7 L&k

A7 7 L EiEELT] HBCENTE=ET . cCTIZODEIE

#) 8w T — D DFAIAR AALTHET,

Y37 IILEBkH B, BldinulET

fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIEEL -7 7 -1 IL DFFAR

#iEg L T2EIFTT

out <- dinucleotideFrequency(fasta) #HEIRISEODIREREEER 7 outl J18H

#7 74»(;{%@‘

tmp <- cbind(names(fasta), out) #HFRF L7 LR & tmpl Ji8H
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmpDHEHIEFEL1=7 71 ILETH

R FAR—TA
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o 0O | —f% | k-merffiT | k=2(2:EFIEEO R IRIEEERT) | Biostringd

B E < —17)L3

—— =

[(DEEIFE=2TEITLI-HIE
(dinucleotideFrequencyBE % {E FH) |1 &

[ZDHIIZk=1TETLI-HIE

© Rstudio (alphabetFrequencyBEA#IZ ) 1& 1.
> * N =
File Edit Code View Plots Session Build Debug Profile Tools Help @:C*'J\Fﬁ LTL% Fﬁyéﬂ?ﬂh\iﬁ UEd,
O - O - Go to file/function = Addins = Fﬁéﬂh\itﬂtét%%1§%“%£@[’)$¢o
0 Untitled1* | hogel.at | hoge2 fit | hoged.fa RStUdm—G‘iEE]’;&% mﬂai*ﬂ O)%ﬂiiﬁj\
olniva EFEANTNIEHLT HRBARTS
>contig_ N b " _ i
2 CGGACAGCTCCTCGGCATCCGGAT *"%)(P—Cz = E’]O)F;'E];{(G_)?_:LT)L?EJE
3 >contig 2 HHZEMTEFET, CCTIEQDEEE
CTCTGCCTCAAGCGUCCCAAGTGGGT T TGGAGGLC TAACATCGCAAGTCG — H S : <
5 ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT 7_17)L€EJE&)6/\<‘ @rd””lUJi—c
6 GTC AL THET , @ConsoleEEH £ T,
@ | @dinuETHBRAL &
Console  Terminal Jobs =TT
C:/Users/kadota/Desktop/hogeS 4 Name s
_— - N t .
> #AE . . [ - =1 .Rhistory 0B
> out <- dinucleotideFrequency(fasta) HEFEEOHIREEERTo _
ut|CiE | hogel.itxt 221 B
- | hoge.txt 104 B
= # 7 )LICEFE | hoged.fa 299 B
> tmp <- cbind(names(fasta), out) #RTF LTz VIBERE tmp (A& | seq 20fasta 08

> write.table(tmp, out_f, sep="\t", append=F, row. na
s=F)#tmp P EEIEELE I 7 AILETEE

=3
= dinu

quote=F,

me
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BE#I<v—=—17)L4

o > b0 | —f% | k-merfRif | k=2(2BEEEOHIESAE R | Biostrings

€ RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

[(DXZF(FXEK=2TEITLI=HIET
(dinucleotideFrequencyBE £z {E ) |1 &
[ZDRNk=1TEITL = FIRE1
(alphabetFrequencyBA#IZE ) 1 &I,
@THALTLWAEHBDOANELZYET,
BN ERLGLSIELSRKZBNLELRZYFET,

o - Of - Go to file/function * Addins -
" = A3 2 E A3 2 ﬁ
0 Untitled1* | hogel.at | hoge2 fit | hoged.fa RStUdm—E‘iEE]%Z% mﬂi*ﬂmaﬂj{%ﬁj\
AEIFTEL EFEANT ISR LT BEED RS
=contig_ - E " _ '
/ CGGACAGCTCCTCGGCATCCGGAT hé @ —C ‘\\ E E’] O) EE] ;;E(O_) 7_17)[/? EJE
3 >contig.2 DHENTEFEY . CcCTIIQDEH
GTCTGCCTCAAGCGLCCCAAGTGGGT TTGLAGGCC TAACATCGCAAGTCG — ( S . <
5 ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT 7;317)L§EE%E_&)§/\<‘ @rdanj:i—c
6_GTC AZLTH - @ConsolelEH LT,
U % @dinuE THHRAL &, CABBLT(S
Consol Ti inal Job > o)
nsole  Termina obs @t,z_é‘j:)290)1[%*ﬁ75\|)ZI\7\\J731’L
P_C:_a'Us-ars_.-'kadc:-ta,"[:-eskt-::-pfhogef ij"
- #EE °
> out <- dinucleotideFrequency(fasta) #IE¥ dinucleotideFrequency(x, step = 1, as.prob = FALSE, o
[_JF%#P} as.matrix = FALSE, fast.moving.side = "right", 2216
uticfen with.labels = TRUE, ...} 1048
> .
_ Given a DNA or RMA sequence (or a set of DNA or RNA sequences),
> #I7A) I”l:‘—)[%ﬁ the oligonucleotideFrequency function computes the frequency 2998
> tmp <- chind(nhames(fasta), out) #RE of al possible oligonucleotides of a given length (called the "width" in 298
> write tahleltmn out £ cean="\t" annand-—F  this particular context) in a sliding window that is shifted atep
<.~ dinucleotideFrequency [ p——
> ¢ dinu otideFrequencyTest {B1OSTrings} | puess far addivons help
> dinu =
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A& TLyAdinucleotideFrequency RS

HOME,

d1nuc1eot1deFrequency(x, step = 1, as. prob
as.matrix = FALSE, fast.moving.side =
with. labels = TRUE, o

Given a DNA or RNA sequence (or a set of DNA or RNA sequences),
the oligonucleotideFrequency function computes the frequeno,

FALSE, a
"right",

O X

E Project: (Mone) =

= ] Ehvironment  History  Connections e
of all possible oligonucleotides of a given length (called the "width' o Consye | S Tosource | @
this particular context) in a sliding window that is shifted ste out & dinucleotideFrequency(f.. -
nucleotides at a time #7 7 AR
: v tmp <- ind(names (fasta), out..
Drezz F1 for addisional help write.tatNe(tmp, out_f, sep=""%_
B GTC - Files  Plots Packages Help Viewer e
11:50 TextFile = 9] Mew Folder @ lete = | Rename S.} Mare =
Console  Terminal Jobs —_ C: > Users > kadota \ Deskiop > hoge
T S I A Mame Size
:/Users/kadota/Deskiqp/hoge/
; IR
> #$% . \ . v Elictors D B
= out <- dinucleoti requency(fasta) #iE dinucleotideFrequency(x, step = 1, as.prob = FALSE,
t[_il%#li’ﬂ as.matrix = FALSE, Tast.mowving.side = "right", 2216
UTies with.labels = TRUE, ...) c04g
> B
_ Given a DNA or RMA sequence (or a set of DNA or RNA sequences),
> T{)l’t‘—{%ﬁ the oligonucleotideFrequency function computes the frequency 2998
> tmp <- chind(names(fasta), o #7Y ot al possible oligonucleotides of a given length (called the "width" in 298
> dapi ta tahle _rf""" ot £ <cen t |.1 nnan d—F | this particular context) in a sliding window that is shifted atep
<.~ dinucleotideFrequency BROE R RREN | o cleotides at a time. .
> ¢ dinucleotideFrequencyTest WiB10STringSX || ses 1 for zddivons help
= dinu
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A =N TULVAdinucleotideFrequency
EA#i~=27 ) L6 SOE. QIANT HERELTER

dinucleotideFrequency(x, step = 1, as.prob = FALSE, . [ [ZHZTLV\ADAH ., Bfastall 54T
as.matrix = FALS t.moving.side = "right", P
with.labels = TR r) vk
Given a DNA or RNA sequence (or a set of DNA or RNA sequences), & Project: (None) ~
the oligonucleotideFrequency function computes the frequency —["] Ehyironment History Connections —_
of all possible ohgonucleotxdes of a given length (called the "width" in o Con\e | SR Tosource | @
this particular context) in a sliding window that is shifted ste out & dinucleotideFrequency(f.. -
nucleotides at a time e
- : v tmp <- ind(names (fasta), out..
Press F1 for additional help write.tabNe(tmp, out_f, sep=""._.

B GTC - Files  Plots Packages Help Viewer e

11:50 TextFile = 9] Mew Folder @ lete = | Rename S.;‘ Mare =
Console  Terminal Jobs —_ C: > Users > kadota \ Deskiop > hoge

T . I & Mame Size

:Users/kadota/Des hoge/
- . t .
} #$% . \ . o Blicters D B
= out <- dinucleoti requency(fasta) #1EH dinucl eotideFrequency(x, step = 1, as.prob = FALSE,

t[_il%#li’ﬂ as.matrix = FALSE, Tast.mowving.side = "right", 2216
utic with.labels = TRUE, ...) c04g
> .

_ Given a DNA or RMA sequence (or a set of DNA or RNA sequences),
7 .

> 7 ) I”l:‘—)[%ﬁ the oligonucleotideFrequency function computes the frequency 2998
> tmp <- chind(names(fasta), o #7Y ot al possible oligonucleotides of a given length (called the "width" in 298
> rite tahle _rf""" ot £ <cen t |.1 nnan A—F | this particular context) in a sliding window that is shifted atep
<.~ dinucleotideFrequency BROE R RREN | o cleotides at a time. .
> ¢ dinucleotideFrequencyTest WiB10STringSX || ses 1 for zddivons help
=

dinu
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in f <- "hogea.fa" # DT 71 ILBEIEE L Tin_fIFEH

out f <- "hogel.txt" #0707 7 T ILBEIEEL Tout_fIHEH

#EG Ny T —DFED—F e
library(Biostrings) #/ 5w A — D OFERA

#3077 1IN DFFAF .

fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEEL /27 7 1 ILOFdAAS
#HESRL TEIZIFTY

#AE
out <- dinucleotideFrequency(fasta) #HEIRISEODIREREEER 7 outl J18H

# 7 7 A IIRT
tmp <- cbind(names(fasta), out) #HFRF L7 LR & tmpl Ji8H
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmpDHEHIEFEL1=7 71 ILETH

by TR
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dinucleotideFrequency(x, step = 1, as.prob = FALSE,
as.matrix = FALS t.moving.side = "right",
with. 1abels = TRU )

Given a DNA or RNA sequence (or a set of DNA or RNA sequences),
the oligonucleotideFrequency function computes the frequency
of all possible oligonuclectides of a given length (called the "width" in
this particular context) in a sliding window that is shifted ste

nucleotides at a3 time,

Prezz F1 for addivonzl help

SHEZRNTRATLEDIE, DTHNAS
A ;&L TLVAdinucleotideFrequency
HOBME, QIZHE T SH1FHREL TER
[CH5EZTWLWADH, Bfastakl oA T
SOk, QIF. DA AT7AILAEHRD
XFHRNIMILTHS. Binfe 52 T
AIAATZTEER, DEYEERICANT7
AILDHREZENSITETT, HIREIDR
1) T+ TlZ. dinucleotideFrequencyf
#HDANELTBfastaA Tz oL
BEZTWEHAD., DD FBRTRINT

— S * O & ~ N Ab
6 GTC WAEIIZZHDA T 3w M FIFHETEE
11:50 Tey 2 — S/Z\
THAZENTMYFET,
Console  Termipal Jobs =TT
T S— I A Mame Size
:/Users/kadota/DesRtqp/hoge/
- t.
> #$% . N . } o Rhiztnns OB
= out <- dinucleoti requency(fasta) #1E¥ dinucl eotideFrequency(x, step = 1, as.prob = FALSE,
t[_il%#li’ﬂ as.matrix = FALSE, Tast.mowving.side = "right", 2216
ULl e with.Tabels = TRUE, ...} c04g
> B
_ Given a DNA or RMA sequence (or a set of DNA or RNA sequences),
> #I7A) I”l:‘—)[%ﬁ the oligonucleotideFrequency function computes the frequency 2998
> tmp <- chind(hames(fasta), out #RE of al possible oligonucleotides of a given length (called the "width" in 298
> rite tahle _rf""" ot £  cean="%t |.1 nnan A—F _ this particular context) in a sliding window that is shifted atep
<.~ dinucleotideFrequency SR OS DI RRENN | 1 clectides at a time. .
> ¢ dinucleotideFrequencyTest {B10STring=X ses 1 for zddivons help
= dinu
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Given a DNA or RNA sequence (or a set of DNA or RNA sequences), XFFUNTRILTHS .-—.@m fe 5 A Tan
the oligonucleotideFrequency function computes the frequency HJA/UT:'IIEI*&O Oil’)géﬁﬂ’]k)\j]77
of all possible oligonucleotides of a given length (called the "width" in AILOFB=ENSHETT, FIRET1DR

this particular context) in a sliding window that is shifted ste 2 TRTIE. dinucleotideFrequencyfd
nucleotides at a time. v || DA HELTBastar T THRLA
Press F1 for additional halp 5 Z TWEBAD. @O) TR TREINT
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> out <- dinucleoti requency(fasta) #1B¥ dinucleotideFreguency ;‘@'3'75\8575”75—1%%'3’6{,0)'63'0 7_'\\
el SHTS0E SR D )LMEFALSER D T HHBHRERELT
. voricen o ) S AN (DY AR EL TR S) 1
L L R L N s e teten) BELTNGCEITABULET ThE
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in_f <- "hoges.fa" # X077 A IR EIEE L Tin_fIZHEHT
out f <- "hoge2.txt" #0771 IETIEEL Tout £ 2B

#h B e —0E0—F e
library(Biostrings) #/ 5w T — DDFRFIAF

# A7 7 A I DEFRAAT e -
fasta <- readDNAStringSet(in f, format="fasta™)#in fTIEEL /-7 7 1L OFFHIAH

#HESL L T AT

HA
out <- dinucleotideFrequency(fasta, as.prob=T)#EIEEOHIRIERIFHZ outl B

77 A ICRE
tmp <- cbind(names(fasta), out) #{R1E L 7o LB & tmpl C3EHH
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmp>PEHIEFEL1-7 7 1 ILETH
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96 00 Q| New Folder | @  Delete = | Rename ..} Mare =
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out f <- "hoge2.txt" #1707 7 T ILBEIEEL Tout_fIIHEH

#HET Sy T—DE0—F e
library(Biostrings) #/ 5w T D OFAT

# X7 7 1 DFAHAF e -
fasta <- readDNAStringSet(in f, format="fasta™)#in fTIEEL -7 7 1 IL DFFAH
EE.:ML/T_ZD?ZHT?'

#AE
out <- dinucleotideFrequency(fasta, as.prob=T)#EiREE O TIHERIEE & out! &I

77 A ILCRE
tmp <- cbind(names(fasta), out) #HEF LT LR & tmpl Ji8H
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmp>PEHIEFEL1-7 7 1 ILETH
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TlEA A — )L,ﬁﬂwth’f/mﬁiﬁ

& RTOEEEFIER
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2013FE 128 (VU — X EnN7=Genome Reference Consortium GRCh38T3d ., & AOIZHIREETI,

7. E
out f <- "hoge7.txt"
param_bsgenome <- "BSgenome.Hsapiens.

# B S =27 0—F
library(Biostrings)

library(param_bsgenome, character.only=T)#8FE L /=/% v T — JDFHmAAH

#RAIE (FEE L 7o/ e =2 DA T 0 2 7 B % genomel ZHE—) ‘
tmp <- ls(paste("package", param bsgenome, sep=":"))#EFEL/=/ o — T THHTEE ST T oz 2 FEER

genome <- eval(parse(text=tmp))
fasta <- getsSeq(genome)
names(fasta) <- seqnames(genome)

#A T

out <- dinucleotideFrequency(fasta, as.prob=T)#EIEEOTHIRERIER = out! BN

77 C{RTE

tmp <- cbind(names(fasta), out)

NCBI.GRCh38"(QEll T — i Z 157 (BSgenomem DT ./ LS r—3)

EBLRN\VT—DFBEZ TS, FIE
BYICRRFEE LV r—O DAY

\y@' @ RESNTWELE(E | iu.a.u-tokyo.acjp/~kadota/r_seq.html#in ZI‘_)[/«F%%- O'C‘L\;h,[j: fl:#("h‘n
J LEF1)\y & —S(BSgenome.Hsapiens.NCBI.GRCh38) (iS4 T EHLAMAR—ILESNTUWVET,

# 0 7 7 /f,l *IETEL Tout FIIHEHT

#/ 5w AT — D DEFRAS

#3CFHtmpZE RA T = 7 b &L Tgenomel SAEHA(/ 8 v T — DHp(ZA T
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® REINTVWELES | ivau-tokyo.acjp/~kadota/r_seq.html#in{

out f <- "hoge7.txt"
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#hEIG T =00 —F

k=2 DHIRET, FIRE2TIZAAELT
FASTARRKX D7 M L& 5 Z f=HY,
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AM—ILIEEZTHoTUWNIK, BHIZERE
BT EELAMVR—ILENTULVET,
FASTARSR 774 JLICLTULVELNERAIL.,
ZDINYT—UEEBINTLNSDT
JOOMBFRREE CHFEATULET A, JEEHE
FASTAFTSR 774 JL1=E493GB= M i,

—

“BSgenome.Hsapiens.NCBI.GRCh38
library(Biostrings) #) o T — D MFTRAT

#RIEBEEE L Sy =DM 70 2 7 B % genomel Zi—)
tmp <- ls(paste("package"”, param bsgenome, sep=":"
genome <- eval(parse(text=tmp))
fasta <- getsSeq(genome)

names(fasta) <- seqnames(genome)

#HESR L T T
#AE

#7 7 ILICRE
tmp <- cbind(names(fasta), out)

library(param_bsgenome, character.only=T)#8FE L /=/% v T — JDFHmAAH

NEEELICA Ay T — D THHEE S T oz 7 =R
#FH[tmpERA T o+ &L Tgenomel CAEHA(/ v r—op(I A T
g7/ LIBEECV B i L o5 R & fastal JHEHT
#description/FH = 1800L Tl S

out <- dinucleotideFrequency(fasta, as.prob=T)#EIEEOTHIRERIER = out! BN
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out f <- "hoge7.txt" #1707 7 1 e F TETE L T g
param_bsgenome <- "BSgenome.Hsapiens.NCBT.GRCh23"(EEl T — 4

wNEI e T—0F0O—F )
library(Biostrings) #) 4w T — DD FFRAT
library(param_bsgenome, character.only=T)#gE L7/ vy T — @5

#FRPIEAEE L Sy =2 DA T 2 F M %E genomel ZH—)

® REINTVWELES | ivau-tokyo.acjp/~kadota/r_seq.html#in{

tmp <- ls(paste("package", param bsgenome, sep=":"))#EFEL.7=/%
genome <- eval(parse(text=tmp)) #FH|tmpERA T 5 b
fasta <- getSeq(genome) #7 /) LIBERCYIEER 7|

k=2 DHIRET, FIRE2TIZAAELT
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names(fasta) <- seqnames(genome)

#HiER L TDIFTY

#description/FH = 1800L Tl S

#AE

out <-

#7 7 ILICRE
tmp <- cbind(names(fasta), out)

dinucleotideFrequency(fasta, as.prob=T)#E#EEE D PIRESRIEHR F out! JFEHH
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genome <- eval(parse(text=tmp)) #FH|tmpERA T 5 b

fasta <- getSeq(genome) #7 /) LIBERCYIEE 7 i

names(fasta) <- segnames(genome) #description|EE 78000 ]
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CDINVT—IFEBBINTILNADT
JOOMBFEE CTHEATWLWET M., FEEHE
FASTARSR 774 JL1=EHI3GB=hv i,
QFBANERT / Lsyr— s B
DT /) LERHIEHRDfastaA T Ik
TR TWNBRECALEN, DWW EIAIER
[ZL72<{TH &Ly, @BSgenomeEMNy/
LESEHREESC/\vr—2 (2T 5
RBAIL. ®2018FEMEZEERTIZHY
E3

—

#7 7 ILICRE
tmp <- cbind(names(fasta), out)

#R77 LIZ LB T tmpl JHEH

TTI TR '— =0 TLITT I

oy TR

e

http://www.iu.a.u-tokyo.ac.jp/~kadota/20180507 kadota.pdf
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1757'1 ®2 17 E1T5

@ RUEEEIIER 9

k=2 DHFIETEEITT & ERNT/ L

DEEARTED2EHRIER D HITHESRE
A, Qhogel txtIZBRFEINETT . aER
=17,

&
7. &

\y@' @ FRESNTWELEE | iu.a.u-tokyo.acjp/~kadota/r_seq.html#intro_general_kmer_2_bios... U + |

J LEEFI/\w & —=(BSgenome.Hsapiens.NCBI.GRCh38)MDiE5& :
2013F 128 (VU — X Ef=Genome Reference Consortium GRCh38T 3., & OIZHIREETI,

rF s

BB Sy —DFO—F )
library(Biostrings) #/ oy A — DD FienAdr

#FRPIEAEE L Sy =2 DA T 2 F M %E genomel ZH—)

HEZALTAIETTT
#AE

77 C{RTE

out_f <- "hoge7.txt" #Hh7 7 /le%%? TFL Tout fZHEH ‘
param_bsgenome <- "BSMTome.Hsapiens.NCBT.GRCh38"#/% v T — A &IGTE (BSgenome DT ./ iy r—10)

library(param_bsgenome, character.only=T)#8FE L /=/% v T — JDFHmAAH

tmp <- ls(paste(“"package", param_bsgenome, sep=":"))#EEL 7=/ o T —THIATEE ST T o0 FEER

genome <- eval(parse(text=tmp)) #3FH]tmpE R T 7 &L Tgenomel (4§ v - —DFplCA D
fasta <- getSeq(genome) g7/ LIBEECV B i L o5 R & fastal JHEHT
names(fasta) <- segnames(genome) #descriptionfFER71E00L TLva

out <- dinucleotideFrequency(fasta, as.prob=T)#EIEEOTHIRERIER = out! BN

tmp <- cbind(names(fasta), out) #HEF L 72UV & tmpl ZH8H0

by TR
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e 1> RO | — | k-merfEin | k=2(2@meRonmsEEeN) | Bio | k=20 DIETIEZETT 5E. ENT /L

1EIJ ®E 17 E176

DEBARTED2EHIERED HIRHESE
75\ QhogeT txtI[ZIRFTFSINF T, AENR

RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

O - O - Go to file/function = Addins =
Q] Untitled1* | hoge.bot | hoge.ot | hoged.fa (t F&/Aa)ﬁg*ﬁ) 75‘73-:-([/\0—(1'\7‘;['\0
) v Q oConsole | —FTosource @ &
1 AdA AC AG AT CA CC CG CT GA GC GG GT TA TC out <- t:h'ﬂuc'leatideFr‘equency[f... -
TG TT 7 A ILICHREF
2 contig_l 0 0.0434782608695652 0.0434782608695652 0O tmp <- cbind(names(Fasta), out.

'_ (0869565217391304 0.0869565217391304  0.0869565217391304

Console  Terminal Jobs

C:/Users/kadota/Desktop/hoge/

L3] b> TGTAGGAGAAGGGC. . .ATGAGGTCGGGCA contig_3 - C: » Users > kadota » Deskiop > hoge

[4] 49 CGTGCTGATTCCAC. . .ACCTATGAACATG contig_4 A Mame Size
= t .

> #7488 hoge 1.t 221B
= out <- dinucleotideFrequency(fasta, as.prob=T)#fESIEEDOHIFHE e

E(EFRFout|ZIEM hogez.txt M3 E
- hoged.fa 290 B
- 7 JLICHEF hogeT.txt 045 B
> tmp <- cbind(names(fasta), out) #RTF LTz VIBERE tmp (A& seq 20fasta 08
> write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name )

s=F)#tmp DR BEIEELIZI7AILETHET

=

=

=17, BLAEREITHEE DB Console
EEDEEDIZFOIN. DD LSERELT
contig AN R Z BERE. BIETDZEST

____:E: write.table(tmp, out_f, sep=""%_

] Files Plots Packages Help Viewer e
Q|| Mew Folder | @  Delete = | Rename i}MDrE‘"
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e (> O | —f8 | k-merf##7 | k=2(2BREEDTIEERIT) | Bl

1757'1 RE 17 E1T7

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o - O o - B = Go to file/function = Addins -
@] Untitled1* | hogel.od | hoge2.od | hoged.fa
: v X
1 AdA AC AG AT CA CC CG CT GA GC GG GT TA TC
TG TT

2 contig_l 0 0.0434782608695652 0.0434782608695652 0O
.0869565217391304 0.0869565217391304 0.0869565217391304

N 12NAIATEIANRA0GA N NRARASAE2T1 7201 2NA
1:1

Console  Terminal Jobs

C:fUsers/kadota/Desktop/hoge/
> param_bsgenome <-
FIETE (BsgenomeRy¥T J L) L ir—=)
=

> #AER/\WIT—2%0—F

= library(Biostrings)

= library(param_bsgenome,
AP

library(param_bsgenome, character.only =

=

N NEARGEAET 7241 2NA

k=2DDOHIETEEITT HEENT/ L
DEEBATED2EHFIERDHIFHESR
75\ @hoge 1 txtITRFEINFET , IEN
E£1T, HLAERZEFTHE D@ Console
EEDEREDIZIIN, DD XISHELT
contig AR ZBERE. HIRETDELT
(ERT /L DEEHT) DOELLNDTULVELY,
GOLEDIFSIzRIO—)LTBE. BFBL
@D EHHRELTHZ/ N\ VT —UNFHE
LWL, ELVDSIS—AytE—UM RN
BERWNET, CNIETFIEBREYIZAVR

character.only=T)#i5

35.3—0

Tay —)L1’F¥7§\—G%—CL\&L\hté"‘"u*l/

"BSgenome.Hsapiens.NCBI.GRCh3I8"#/\w T —=24 .

#) 0w {T_ St AT
ELZ/I W —ZmER

A Mame Size
‘ | hogeltxt 221B
| hoged.itxt 045 B
| hoged.fa 290 B

| seq_20.fasta 29B

T) TIDo—:

‘BSgenome.Hsapiens.NCBI.GRCh38' &WLWDERIM)\vwir—=2ddh _a'_’df’x’

> #AHEESELE/ (I —2hmA 27 FE R genomneTH—)

W tmn - loifnactel"narkana

MAaFam I""I'E MAEama

e UNNEEIETELLTEIE T

L=l el
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s T RO | 8 | kmerBRin | k=2(JBER DB AR E) | BioBHaa

IFELEITTETLDERE,. DD HI=Y
3& \$Er_7ﬁ\f)\é&ll_.\l/\$-a-o th\t

1757'1 217 E178

N LNy —U e T/ LDfasta
AT HOEERL TS EZALED T,
FTNEYICHRBLAINYET,

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o - Of - i Go to file/function = Addins =
@] Untitled1* hogel.bd hoge2.bd hoged.fa = ]
v X
1 AA O AC AG AT CA CC CG CT GA GC GG GT TA TC
TG TT

2 contig_l 0 0.0434752608695652 0.0434782608695652 0
086A565217391304 0.0869565217391304  0.0869565217391304 v

1:1 Text File

= ]
&
BR=AUC/ W —=F Bsgenome FEO—FRTT -
2R =N/ — GenomeInfoDb EO— FHTT
FJR A/ VWA —Z GenomicRanges FO— FHETT
BREZNT/IVWI—2 rtracklayer ZO—FRTY
=
> #ELEJSEL/ (W —2hmAT 20 g% genome[CHi—
> tmp <- 1s(paste("package”, par‘arn bsgenome, sep=":"))#IEE
WA —DTHETRER A T 0 FEREE LTER % tmp (1S
> genome <- eval(parse(text=rmp)) #TFF|tmpERA T -
& LT genome CA&HI () Qw4 — Jox o —D2 LR nENSEHRTT)
=~ fasta <- getSeq(genome) #° ) LNEERHIERERE L
a8 7 fas talCiEM

Console  Terminal Jobs

L7z/%

E Project: (None) -

Environment History Connections

=]

r

oConsole | —#ToSource | @

#RE(GEELID/ W T —2RmA T2 -

tmp <- ls(paste("package", par.
genome <- eval (parse(text=tmp)..
fasta «<- getSeq(genome) #7 . /..

Files Plots Packages Help Viewer e
Q| Mew Folder | @ Delete =] Rename J.} Maore =
C: > Users > kadota > Deskiop > hoge
A Mame Size
t.
hoge1.txt 2216
hoged.txt 045 B
hoged.fa 290 B
hogeT.txt Q45 B
seq_20.fasta 29B
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. (> IO | —78 | kmerfeh | k=2(2 B iaB oL IR ) | Biogrng] D < ={T C= CLVAERIE. @@%T:U
E —Cﬁﬂ \$5Er_7b\7b\ IL.\L\i-d_ 75‘1:
15“ E 7% 1_.r9 NT ) L NyTr—U s ERT / L(Dfasta

RStudio AT OREERL TS EZALED T,

File Edit Code View Plots Session Build Debug Profile Tools Help %*L’fd‘ L) (iﬁFEIE] b\h\b\ Ui_d—o 735((,\’_)
= /= =
O - O - — Go to filefunction = Addins = T:%A®§1T%iﬁwﬁﬁo @455&(!\9
Q] Untitled1* | hogel.od | hoge2.od | hoged.fa ;&1-5 b\E’ZTL\h‘iIEﬁgFTT
- I, a o Conscle | —4@ To Source ] ':i'
1 Ad AC AG AT CA CC CG CT GA GC GG GT TA TC out =<- d'lr'Iuc-leci‘t'l'dEFr‘EE]uency[‘F___ -
6 TT # 71 ILICHRTF
2 contig_1 0 0.0434782608695652 0.0434782608695652 0 tmp <- cbind(names(fasta), out..

. -0860565217391304 0.0869565217391304 {]_DREQEEENﬂm%ﬂi_;_“‘: write.table(tmp, out_f, sep="\_
Conscle  Terminal Jobs - Files Plots Packages Help Viewer p— |

- [+ (3] 5 3
C:/Users/kadota/Desktop/hoge/ Mew Folder Delete | =| Rename :.} Maore =

[454 ] 17053/ TCTACTCTCCC. .. TGGGGAATTC HSCHRIYKIR_FH15_A. .. ~ C: » Users > kadota > Desktop > hoge

[455] /7381 GATCTATCTGT...TGGGGAATTC HSCHR19KIR_RP5_B_... A Mame Size
= t .

> #K hogel.txt 2218
= out <- dinucleotideFrequency(fasta, as.prob=T)#ESIEEDOHIFHE A

F(EHF out &N hogez.txt M3 E
- hoged.fa 290 B
- 7 JLICHEF hogeT.txt 1421 KB
> tmp <- cbind(names(fasta), out) #RTF LTz VIBERE tmp (A& seq 20fasta 08
> write.table(tmp, out_f, sep="\t", append=F, quote=F, row.name )

s=F)#tmp DR BEIEELIZI7AILETHET

=

=
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1757'] e 17 %

T1

0

BIRETDH F3T77 AL (hogeT txt) ZExcel
TRHRWWT. HMELINDRFZZMIL-
1D,

— et e et et e et
oo oo ahwn =

18
19
20

21

AA AC AG AT CA CC

9.5%
10.0%
10.1%
10.6%
10.2%
10.2%

9.8%
10.0%

9.7%

9.6%

9.5%

9.8%
10.5%

9.7%

9.4%

8.6%

8.9%
10.1%

1.7%

8.8%

a 0o

5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
9.1%
9.1%
5.0%
9.1%
5.0%
5.0%
5.0%
9.1%
9.1%
9.1%
9.1%
9.1%
5.0%

£ 10

7.1%
1.0%
6.9%
6.7%
6.9%
6.9%
1.0%
6.9%
1.0%
1.1%
1.1%
1.0%
6.8%
7.0%
71.1%
1.3%
1.3%
1.0%
1.5%
1.3%

£ 0o

1.4%
1.9%
8.0%
8.9%
8.1%
8.1%
1.7%
1.9%
1.6%
1.5%
1.5%
1.7%
8.4%
1.7%
1.3%
6.7%
6.4%
1.9%
9.7%
6.8%

2 70/

7.3%
1.2%
1.2%
1.1%
1.2%
1.2%
1.3%
1.2%
1.3%
1.3%
1.3%
1.2%
1.1%
1.2%
1.3%
1.5%
1.4%
1.2%
1.5%
1.5%

7 20

9.4%
9.0%
4.9%
4.5%
4.8%
4.8%
9.1%
9.0%
9.3%
9.3%
9.3%
9.1%
4.5%
9.1%
9.4%
6.1%
6.3%
4.7%
1.0%
9.8%

CG CT GA GC GG GT TA TC

1.0%
0.9%
0.8%
0.8%
0.9%
0.9%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
1.1%
1.4%
1.5%
0.9%
1.9%
1.2%

7.1%
1.0%
6.9%
6.7%
6.9%
6.9%
1.0%
6.9%
1.0%
1.1%
1.1%
1.0%
6.7%
7.0%
71.1%
1.2%
1.4%
6.9%
1.4%
1.3%

6.0%
5.9%
5.9%
5.9%
5.9%
5.9%
6.0%
6.0%
6.0%
6.0%
6.1%
6.0%
5.9%
6.0%
6.0%
6.1%
6.2%
6.1%
6.2%
6.2%

4.4%
4.1%
4.0%
3.8%
4.0%
4.0%
4.2%
4.1%
4.3%
4.4%
4.3%
4.2%
3.8%
4.2%
4.5%
9.0%
9.1%
4.0%
9.6%
4.8%

5.4%
5.0%
4.9%
4.5%
4.8%
4.9%
9.1%
5.0%
9.3%
9.3%
9.4%
9.2%
4.6%
9.2%
5.9%
6.1%
6.4%
4.9%
1.1%
6.0%

5.0%
9.0%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
9.1%
2.1%
9.1%
9.0%
9.1%
9.2%
9.1%

6.3%
6.7%
6.9%
1.3%
6.9%
6.9%
6.9%
6.7%
6.4%
6.3%
6.3%
6.6%
1.2%
6.6%
6.1%
9.4%
9.2%
6.7%
4.5%
5.5%

6.0%
9.9%
9.9%
9.8%
9.9%
9.9%
9.9%
9.9%
6.0%
6.0%
6.0%
6.0%
9.8%
9.9%
6.0%
6.1%
6.1%
9.9%
6.2%
6.1%

TG TT
1.3% 9.6%
7.2% 10.0%
71.2% 10.2%
7.1% 10.6%
71.2% 10.3%
71.2% 10.2%
7.3% 10.0%
7.2% 10.0%
1.3% 9.7%
1.4% 9.7%
71.3% 9.6%
1.2% 9.9%
7.1% 10.6%
7.3% 9.9%
71.4% 9.5%
7.6% 8.8%
71.5% 8.6%
7.3% 10.3%
71.6% 7.9%
7.6% 9.1%

B0, 190 £ Q0 £ 00 A0 B 40 B 10 &£ AW o N0 7 20 0 Q0
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1
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a ool
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2 0L
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7 20l
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Lander et al.,

Nature, 409: 860-921, 2001
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FEER(30.41/2 = 0.205¢711 5, WhSRBIIZ
FRUDA or TOHIRFESR(X(1.00 -

\\ e 0.41)/2 = 02956475, Li=Ai>T, 2i
ErT/ LDGCE=(EH941%75D T... g 1 ) IR R (RS 1E) £ . B
(1) 1LEMFEEDOHIRESR BRICE->TEYD, GCEEHL0%LY

B _A . HEWE, 2EHFIERDOHIEESRILICE

A or TOMS: 0.295 } COHDDEREN DA |- BbIE

C or GDIFZEH: 0.205 2.

(2) 2EGEIEEDHIRMESE
ALTDOHNSERSNDBZE (A, AT, TA, TT): 0.295%X0.295 = 8.70%
CEGOHMNOIEREINBZE (CC, CG, GC, GG): 0.205X%X0.205 = 4.20% >‘
ZFHn LIS (AC, AG, CA, CT, GA, GT, TC, TG): 0.205%X0.295 = 6.05% _

N
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o 0O | —f% | k-merffih | k=2(2:EFISEOHIBEEEERAT) | Biostrings ﬁ(igd)tFIf/AO)’ @14;:“&0)25&
ﬁ% ,¥~ 0) 33 SIS D HIRFESE (A1) £, CLGE
H FEICLTHEE,

AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT
9.5% 5.0% 7.1% 7.4% 7.3% 5.4% 1.0% 7.1% 6.0% 4.4% 54% 50% 6.3% 6.0% 7.3% 9.6%
10.0% 5.0% 7.0% 7.9% 7.2% 5.0% 0.9% 7.0% 5.9% 4.1% 5.0% 5.0% 6.7% 5.9% 7.2% 10.0%
10.1% 5.0% 6.9% 8.0% 7.2% 49% 0.8% 6.9% 5.9% 40% 4.9% 5.0% 6.9% 5.9% 7.2% 10.2%
10.6% 5.0% 6.7% 8.5% 7.1% 4.5% 0.8% 6.7% 5.9% 3.8% 4.5% 5.0% 7.3% 5.8% 7.1% 10.6%
10.2% 5.0% 6.9% 8.1% 7.2% 4.8% 0.9% 6.9% 59% 40% 4.8% 5.1% 6.9% 5.9% 7.2% 10.3%
10.2% 5.0% 6.9% 8.1% 7.2% 4.8% 0.9% 6.9% 59% 40% 4.9% 5.0% 6.9% 5.9% 7.2% 10.2%
9.8% 5.0% 7.0% 7.7% 7.3% 5.1% 1.0% 7.0% 6.0% 4.2% 5.1% 5.1% 6.5% 5.9% 7.3% 10.0%
10.0% 5.1% 6.9% 7.9% 7.2% 5.0% 0.9% 6.9% 6.0% 4.1% 5.0% 5.0% 6.7% 5.9% 7.2% 10.0%
9.7% 5.1% 7.0% 7.6% 7.3% 5.3% 1.0% 7.0% 6.0% 4.3% 5.3% 5.0% 6.4% 6.0% 7.3% 9.7%
9.6% 5.0% 7.1% 7.5% 7.3% 5.3% 1.0% 7.1% 6.0% 4.4% 53% 5.1% 6.3% 6.0% 7.4% 9.7%
9.5% 5.1% 7.1% 7.5% 7.3% 5.3% 1.0% 7.1% 6.1% 4.3% 5.4% 5.0% 6.3% 6.0% 7.3% 9.6%
9.8% 5.0% 7.0% 7.7% 7.2% 5.1% 1.0% 7.0% 6.0% 4.2% 5.2% 5.1% 6.6% 6.0% 7.2% 9.9%
10.5% 5.0% 6.8% 8.4% 7.1% 4.5% 0.9% 6.7% 5.9% 3.8% 4.6% 5.0% 7.2% 5.8% 7.1% 10.6%
9.7% 5.0% 7.0% 7.7% 7.2% 5.1% 1.0% 7.0% 6.0% 4.2% 5.2% 5.1% 6.6% 5.9% 7.3% 9.9%
9.4% 51% 7.1% 7.3% 7.3% 5.4% 1.1% 7.1% 6.0% 4.5% 5.5% 5.1% 6.1% 6.0% 7.4% 9.5%
8.6% 5.1% 7.3% 6.7% 7.5% 6.1% 1.4% 7.2% 6.1% 5.0% 6.1% 5.1% 54% 6.1% 7.6% 8.8%
8.9% 5.1% 7.3% 6.4% 7.4% 6.3% 1.5% 7.4% 6.2% 5.1% 6.4% 5.0% 52% 6.1% 7.5% 8.6%
18 10.1% 5.1% 7.0% 7.9% 7.2% 4.7% 0.9% 6.9% 6.1% 4.0% 49% 5.1% 6.7% 5.9% 7.3% 10.3%
19 7.7% 5.1% 7.5% 5.7% 7.5% 7.0% 1.9% 7.4% 6.2% 5.6% 7.1% 5.2% 4.5% 6.2% 7.6% 7.9%
20 8.8% 50% 7.3% 6.8% 7.5% 5.8% 1.2% 7.3% 6.2% 4.8% 6.0% 5.1% 55% 6.1% 7.6% 9.1%

k| oo E 40 4 G0 7 Fo. T 20 £ 40 4 90, £ Q0 £ N0 A D0 E 400 B 40 £ AV 4 AL 7 900 a ool

—_— el i el el el el

Lander et al., Nature, 409: 860-921, 2001 103
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A

A

Y—h&,

EIFEDENT /LDEBARTED2E
Wis E D HIRMER (F1AE)Z. CEGH
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"
A\

\Y4

\Y4

—_— el i el el el el

18
19
20

k|

9.5%
10.0%
10.1%
10.6%
10.2%
10.2%

9.8%
10.0%

9.7%

9.6%

9.5%

9.8%
10.5%

9.7%

9.4%

8.6%

8.9%
10.1%

1.7%

8.8%

a ool

1.4%
1.9%
8.0%
8.9%
8.1%
8.1%
1.7%
1.9%
1.6%
1.5%
1.5%
1.7%
8.4%
1.7%
1.3%
6.7%
6.4%
1.9%
9.7%
6.8%

2 0L

6.3% 9.6%
6.7% 10.0%
6.9% 10.2%
7.3% 10.6%
6.9% 10.3%
6.9% 10.2%
6.9% 10.0%
6.7% 10.0%
6.4% 9.7%
6.3% 9.7%
6.3% 9.6%
6.6% 9.9%
71.2% 10.6%
6.6% 9.9%
6.1% 9.59%
9.4% 8.8%
9.2% 8.6%
6.7% 10.3%
4.5% 7.9%
9.9% 9.1%

a2 Al o aol

5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
9.1%
9.1%
5.0%
9.1%
5.0%
5.0%
5.0%
9.1%
9.1%
9.1%
9.1%
9.1%
5.0%

E 40/

7.1%
7.0%
6.9%
6.7%
6.9%
6.9%
7.0%
6.9%
7.0%
7.1%
7.1%
7.0%
6.8%
7.0%
71.1%
1.3%
1.3%
7.0%
1.5%
1.3%

g oo

7.3%
1.2%
1.2%
71.1%
1.2%
1.2%
1.3%
1.2%
1.3%
1.3%
1.3%
1.2%
71.1%
1.2%
7.3%
1.5%
1.4%
1.2%
1.5%
1.5%

7 10

7.1%
1.0%
6.9%
6.7%
6.9%
6.9%
1.0%
6.9%
1.0%
1.1%
1.1%
1.0%
6.7%
7.0%
71.1%
1.2%
1.4%
6.9%
1.4%
1.3%

g ool

6.0%
5.9%
5.9%
5.9%
5.9%
5.9%
6.0%
6.0%
6.0%
6.0%
6.1%
6.0%
5.9%
6.0%
6.0%
6.1%
6.2%
6.1%
6.2%
6.2%

2 NnoL

5.0%
9.0%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
9.1%
2.1%
9.1%
9.0%
9.1%
9.2%
9.1%

E 40/

4
AA AT TA TT AC AG CA CT GA GT TC

6.0%
5.9%
5.9%
5.8%
5.9%
5.9%
5.9%
5.9%
6.0%
6.0%
6.0%
6.0%
5.8%
9.9%
6.0%
6.1%
6.1%
5.9%
6.2%
6.1%

2 NnoL

TG CC CG GC GG

7.3%
1.2%
1.2%
1.1%
1.2%
1.2%
1.3%
1.2%
1.3%
1.4%
1.3%
1.2%
1.1%
1.3%
7.4%
1.6%
1.5%
1.3%
1.6%
1.6%

7 20l

9.4%
9.0%
4.9%
4.5%
4.8%
4.8%
9.1%
9.0%
9.3%
9.3%
9.3%
9.1%
4.5%
9.1%
9.4%
6.1%
6.3%
4.7%
1.0%
9.8%

E 40.

1.0%
0.9%
0.8%
0.8%
0.9%
0.9%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
1.1%
1.4%
1.5%
0.9%
1.9%
1.2%

1 20L

4.4%
4.1%
4.0%
3.8%
4.0%
4.0%
4.2%
4.1%
4.3%
4.4%
4.3%
4.2%
3.8%
4.2%
4.5%
9.0%
9.1%
4.0%
9.6%
4.8%

A Dol

5.4%
5.0%
4.9%
4.5%
4.8%
4.9%
9.1%
5.0%
9.3%
9.3%
9.4%
9.2%
4.6%
9.2%
5.9%
6.1%
6.4%
4.9%
1.1%
6.0%

E 40/
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EDEES
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A

=@

A

DALETO AR EINS15E138.70%.,
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o

\Y4

\Y4

\

—_— el i el el el el

18
19
20

k|

4
AA AT TA TT

9.5%
10.0%
10.1%
10.6%
10.2%
10.2%

9.8%
10.0%

9.7%

9.6%

9.5%

9.8%
10.5%

9.7%

9.4%

8.6%

8.9%
10.1%

1.7%

8.8%

a ool

1.4%
1.9%
8.0%
8.9%
8.1%
8.1%
1.7%
1.9%
1.6%
1.5%
1.5%
1.7%
8.4%
1.7%
1.3%
6.7%
6.4%
1.9%
9.7%
6.8%

2 0L

6.3% 9.6%
6.7% 10.0%
6.9% 10.2%
7.3% 10.6%
6.9% 10.3%
6.9% 10.2%
6.9% 10.0%
6.7% 10.0%
6.4% 9.7%
6.3% 9.7%
6.3% 9.6%
6.6% 9.9%
71.2% 10.6%
6.6% 9.9%
6.1% 9.59%
9.4% 8.8%
9.2% 8.6%
6.7% 10.3%
4.5% 7.9%
9.9% 9.1%

a2 Al o aol

AC AG CA CT GA GT TC

5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
9.1%
9.1%
5.0%
9.1%
5.0%
5.0%
5.0%
9.1%
9.1%
9.1%
9.1%
9.1%
5.0%

E 40/

7.1%
7.0%
6.9%
6.7%
6.9%
6.9%
7.0%
6.9%
7.0%
7.1%
7.1%
7.0%
6.8%
7.0%
71.1%
1.3%
1.3%
7.0%
1.5%
1.3%

g oo

7.3%
1.2%
1.2%
71.1%
1.2%
1.2%
1.3%
1.2%
1.3%
1.3%
1.3%
1.2%
71.1%
1.2%
7.3%
1.5%
1.4%
1.2%
1.5%
1.5%

7 10

7.1%
1.0%
6.9%
6.7%
6.9%
6.9%
1.0%
6.9%
1.0%
1.1%
1.1%
1.0%
6.7%
7.0%
71.1%
1.2%
1.4%
6.9%
1.4%
1.3%

g ool

6.0%
5.9%
5.9%
5.9%
5.9%
5.9%
6.0%
6.0%
6.0%
6.0%
6.1%
6.0%
5.9%
6.0%
6.0%
6.1%
6.2%
6.1%
6.2%
6.2%

2 NnoL

5.0%
9.0%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
9.1%
2.1%
9.1%
9.0%
9.1%
9.2%
9.1%

E 40/

6.0%
5.9%
5.9%
5.8%
5.9%
5.9%
5.9%
5.9%
6.0%
6.0%
6.0%
6.0%
5.8%
9.9%
6.0%
6.1%
6.1%
5.9%
6.2%
6.1%

2 NnoL

TG CC CG GC GG

7.3%
1.2%
1.2%
1.1%
1.2%
1.2%
1.3%
1.2%
1.3%
1.4%
1.3%
1.2%
1.1%
1.3%
7.4%
1.6%
1.5%
1.3%
1.6%
1.6%

7 20l

9.4%
9.0%
4.9%
4.5%
4.8%
4.8%
9.1%
9.0%
9.3%
9.3%
9.3%
9.1%
4.5%
9.1%
9.4%
6.1%
6.3%
4.7%
1.0%
9.8%

E 40.

1.0%
0.9%
0.8%
0.8%
0.9%
0.9%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
1.1%
1.4%
1.5%
0.9%
1.9%
1.2%

1 20L

4.4%
4.1%
4.0%
3.8%
4.0%
4.0%
4.2%
4.1%
4.3%
4.4%
4.3%
4.2%
3.8%
4.2%
4.5%
9.0%
9.1%
4.0%
9.6%
4.8%

A Dol

5.4%
5.0%
4.9%
4.5%
4.8%
4.9%
9.1%
5.0%
9.3%
9.3%
9.4%
9.2%
4.6%
9.2%
5.9%
6.1%
6.4%
4.9%
1.1%
6.0%

E 40/
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18
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20

21

AA AT TA TT AC AG CA CT GA GT TC TG CC CG GC GG

9.5%
10.0%
10.1%
10.6%
10.2%
10.2%

9.8%
10.0%

9.7%

9.6%

9.5%

9.8%
10.5%

9.7%

9.4%

8.6%

8.9%
10.1%

1.7%

8.8%

Q Qo

1.4%
7.9%
8.0%
8.9%
8.1%
8.1%
1.7%
7.9%
7.6%
1.5%
1.5%
1.7%
8.4%
1.7%
1.3%
6.7%
6.4%
7.9%
2.7%
6.8%

7 70

6.3% 9.6%
6.7% 10.0%
6.9% 10.2%
7.3% 10.6%
6.9% 10.3%
6.9% 10.2%
6.9% 10.0%
6.7% 10.0%
6.4% 9.7%
6.3% 9.7%
6.3% 9.6%
6.6% 9.9%
1.2% 10.6%
6.6% 9.9%
6.1% 9.5%
9.4% 8.8%
9.2% 8.6%
6.7% 10.3%
4.5% 7.9%
9.9% 9.1%

A AY,  Q Qo

9.0%
9.0%
9.0%
9.0%
9.0%
9.0%
9.0%
2.1%
2.1%
9.0%
2.1%
9.0%
9.0%
5.0%
2.1%
2.1%
2.1%
2.1%
2.1%
9.0%

B 100

71.1%
7.0%
6.9%
6.7%
6.9%
6.9%
7.0%
6.9%
7.0%
71.1%
71.1%
7.0%
6.8%
7.0%
1.1%
1.3%
1.3%
7.0%
1.5%
1.3%

A Qo

1.3%
1.2%
1.2%
71.1%
1.2%
1.2%
1.3%
1.2%
1.3%
1.3%
1.3%
1.2%
71.1%
1.2%
1.3%
1.5%
1.4%
1.2%
1.5%
1.5%

T 20,

71.1%
7.0%
6.9%
6.7%
6.9%
6.9%
7.0%
6.9%
7.0%
71.1%
71.1%
7.0%
6.7%
7.0%
1.1%
1.2%
1.4%
6.9%
1.4%
1.3%

A Qo

6.0%
2.9%
2.9%
2.9%
2.9%
2.9%
6.0%
6.0%
6.0%
6.0%
6.1%
6.0%
2.9%
6.0%
6.0%
6.1%
6.2%
6.1%
6.2%
6.2%

A NoL

9.0%
9.0%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
9.0%
9.1%
9.0%
9.1%
9.0%
5.1%
9.1%
9.1%
9.0%
9.1%
9.2%
9.1%

B 10,

6.0%
2.9%
2.9%
2.8%
2.9%
2.9%
2.9%
2.9%
6.0%
6.0%
6.0%
6.0%
2.8%
5.9%
6.0%
6.1%
6.1%
2.9%
6.2%
6.1%

A NoL

71.3% 5.4% 1.0% 4.4% 5.4%
71.2% 5.0% 0.9% 4.1% 5.0%
1.2% 4.9% 0.8% 4.0% 4.9%
71% 4.5% 0.8% 3.8% 4.5%
1.2% 4.8% 0.9% 4.0% 4.8%
1.2% 4.8% 0.9% 4.0% 4.9%
7.3% 5.1% 1.0% 4.2% 5.1%
71.2% 5.0% 0.9% 4.1% 5.0%
7.3% 53% 1.0% 4.3% 5.3%
74% 53% 1.0% 4.4% 5.3%
7.3% 53% 1.0% 4.3% 5.4%
71.2% 5.1% 1.0% 4.2% 5.2%
71% 4.5% 0.9% 3.8% 4.6%
7.3% 5.1% 1.0% 4.2% 5.2%
714% 54% 1.1% 4.5% 5.5%
76% 6.1% 1.4% 5.0% 6.1%
71.5% 6.3% 1.9% 5.1% 6.4%
1.3% 4.7% 0.9% 4.0% 4.9%
7.6% 7.0% 1.9% 5.6% 7.1%
7.6% 5.8% 1.2% 4.8% 6.0%

7720 K140 1 90 A0, K 10
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AA AT TA TT AC AG CA CT GA GT TC TG CC CG GC GG
1  95% 7.4% 6.3% 9.6% 5.0% 7.1% 7.3% 7.1% 6.0% 5.0% 6.0% 7.3% 5.4% 1.0% 4.4% 5.4%
2 10.0% 7.9% 6.7% 10.0% 5.0% 7.0% 7.2% 7.0% 5.9% 5.0% 5.9% 7.2% 5.0% 0.9% 4.1% 5.0%
3 10.1% 8.0% 6.9% 10.2% 5.0% 6.9% 7.2% 6.9% 5.9% 5.0% 5.9% 7.2% 4.9% 0.8% 4.0% 4.9%
4 10.6% 8.5% 7.3% 10.6% 5.0% 6.7% 7.1% 6.7% 5.9% 5.0% 5.8% 7.1% 4.5% 0.8% 3.8% 4.5%
5

102% 8 1% 9% 10.3% 5.0% 6.9% 7.2% 6.9% 59% 51% 59% 7.2% 4.8% 0.9% 4.0% 4.8%
———aa e e b aa——=2 0.9% 4.0% 4.9%
CpGislands b 1.0% 4.2% 5.1%
b 0.9% 4.1% 5.0%

A related topic is the distribution of so-called CpG islands across the b 1.0% 4.3% 5.3%
o 1.0% 4.4% 5.3%

genome. The dinucleotide CpG is notable because itis greatly under- ¢ 1.0% 4.3% 5.4%
. . ) o 1.0% 4.2% 5.2%
represented in human DNA, occurring at only about one-fifth of the . 0.9% 38% 4.6%
roughly 4% frequency that would be expected by simply multiplyingthe § 1.0% 4.2% 5.2%
: - : b 1.1% 4.5% 5.5%
typical fraction of Cs and Gs (0.21 x 0.21). The deficit occurs because most 14% 50% 6.1%

17 85% 6.4% 5.2% 8.6% 5.1% 7.3% 7.4% 7.4% 6.2% 5.0% 6.1% 7.9% 6.3% 1.9% 5.1% 6.4%
18 10.1% 7.9% 6.7% 10.3% 5.1% 7.0% 7.2% 6.9% 6.1% 5.1% 5.9% 7.3% 4.7% 0.9% 4.0% 4.9%
19 7.7% 3.7% 4.5% 7.9% 5.1% 7.5% 7.5% 7.4% 6.2% 5.2% 6.2% 7.6% 7.0% 1.9% 5.6% 7.1%
20 8.8% 6.8% 5.5% 9.1% 5.0% 7.3% 7.5% 7.3% 6.2% 5.1% 6.1% 7.6% 5.8% 1.2% 4.8% 6.0%

21 QQo, 770 AAV QQ% K10 £ Q0 7120 A00 AN0 K10 A N0 7790 K10, 1 90 A0, K 10,

Lander et al., Nature, 409: 860-921, 2001
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(4.20%) KYFEEIZEL ! BREZFHIF
D, ®ODIHEB R DFT#REB D ERIRIC
HERELI=CEITHELFET 4/ LHBTC
EGRDEIETHAD021ZHNTEDHET-

E'E ﬁOD I:IES

AA AT TA TT AC AG CA CT GA GT TC 1%%7&\6,3)1?#3%%»%’94%&“31@75‘

9.59% 7.4% 6.3% 9.6% 5.0% 7.1% 7.3% 7.1% 6.0% 5.0% 6.0% 7

10.0% 7.9% 6.7% 10.0% 5.0% 7.0% 7.2% 7.0% 5.9% 5.0% 5.9% 7

10.6% 8.5% 7.3% 10.6% 5.0% 6.7% 7.1% 6.7% 5.9% 5.0% 5.8% 7.1%

1
2
3 10.1% 8.0% 6.9% 10.2% 5.0% 6.9% 7.2% 6.9% 5.9% 5.0% 5.9% 7.2%
4
5 102% 81% 69% 103% 50% 6.9% 724 69% 59% 514 59% 72%

4.9%
4.5%
4.8%

CpG islands

A related topic is the distribution of so-called CpG islands across the
genome. The dinucleotide CpG is notable because itis greatly under-

reprew human DNA, occurring at only about one-fifth of the

roughly 4% frequency that would be expected by simply multiplying the

0

[ =T — T — T — T — R — o — Sy — Sy —

typical fraction of Cs and Gs (0.21 x 0.21 e deficit occurs because most

17 8.5% 6.4% 5.2% 8.6% 5.1% 7.3% 7pR¢7 7.4% 6.2% 5.0% 6.1% 7.9%
18 10.1% 7.9% 6.7% 10.3% 5.1% 7.0% 7.2% 6.9% 6.1% 5.1% 5.9% 7.3%
19 7.7% 3.7% 4.5% 7.9% 5.1% 7.5% 7.5% 7.4% 6.2% 5.2% 6.2% 7.6%
20 8.8% 6.8% 5.5% 9.1% 5.0% 7.3% 7.5% 7.3% 6.2% 5.1% 6.1% 7.6%

21 QQo, 770 AAV QQ% K10 /£ Q0 7120 A00% AN0 K10 A N0 7 Q0

6.3%
4.7%
1.0%
9.8%

B 10,

0.8%
0.8%
0.9%
0.9%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
1.1%
1.4%
1.5%
0.9%
1.9%
1.2%

1 90,

4.0%
3.8%
4.0%
4.0%
4.2%
4.1%
4.3%
4.4%
4.3%
4.2%
3.8%
4.2%
4.5%
9.0%
9.1%
4.0%
9.6%
4.8%

A 20

4.9%
4.5%
4.8%
4.9%
2.1%
9.0%
9.3%
9.3%
2.4%
2.2%
4.6%
9.2%
2.9%
6.1%
6.4%
4.9%
71.1%
6.0%

B 100
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E:é: $ 0) gﬁg (4.20%) &Y IEFEITIELY ! ORFEFRXH
3 A D. ONEE DI TR ZEEERI
FEELI=CEICRELEST S /LB TC
EGDEIETHAD021%#TEDHET=
fEEMSHIFINS, @FI4%ELSED,

ERT/ LOGCEEITHIALHEDT. Q0.205%#H T A HEHHERMDHF
(1) LEHFEEOHIFHEER 22%4.2;&:\5%@:*%&&? iéﬁ
s A R4 E2 BB IFGCEBICEoTHIE
Aor TOBE: 0.295 BAELHAISEET AL, ENSCE,
C or GDIZE: 0.205

(2) 2EFIEREDHIRMER
ALTDOHNSERESNBBE (A, AT, TA, TT): 0.295%X0.295 = 8.70%
CEGOHMNSIEHEINBZEE (CC, CG, GC, GG): 0.205X%0.205 = 4.2@%‘
ZFn Ly (AC, AG, CA, CT, GA, GT, TC, TG): 0.205%X0.295 = 6.05%
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ZIFEDHIRETEERIZEIL T 472 =
16F N2 EMEREDOHIFEERDFED
[7X] (box plot) ZEBITH AL TLNET,

& RUEEETIEN X

\C’ @ FRESNTWELEE | iu.a.u-tokyo.acjp/~kadota/r_seq.html#intro_general_kmer_2_bios... T Ak
10. ENSJ ABRFI/NY 4 —3(BSgenome.Hsapiens.NCBI.GRCh38YDIES :

7.EEARNCELTTH. box plotdPNGI 7 -7JLEXALTLET,

out_f1 <- "hogel@.txt" #0707 7 1 IR =8E DV Tout_ 1l T35

out f2 <- "hoge10.png” #'d:'uj’]? ’I’JI/%EHE TFEL Tout f2{Z#E# \

param_bsgenome <- "BSgenome.Hsapiens.NCBI.GRCh38"#/%\w 7T — J%\’&j'ﬁﬁ(BSgﬁnome%G}”fﬁ LA r—iy

param_fig <- c(700, 400) #7?”UL/Hjij%@ﬁmS&ﬁﬁ%’&?ﬁﬁ(ifﬁ[iI“_HJ"EJL/)

whEIG Ny T —DFO—F ]

library(Biostrings) #/ 5w T — D MFFAT

library(param_bsgenome, character.only=T)#5F L /=/% v 57— D FHAAFH

#AIEGEE L/ oy —2hmA T2 2 9 F & % genomel JiF—) ‘
tmp <- ls(paste("package", param_bsgenome, sep=":"))#gFE 7=/ o oy —ITHIHEE ST T o2 H +E7

genome <- eval(parse(text=tmp)) #3FHtmpERA T &L Tgenomel JAEHI (41w T —oh (A
fasta <- getSeq(genome) g7/ LIBEECV B T L fzig R % fastal CEH
names(fasta) <- segnames(genome) #descriptionfFEHRZ=EN0L T3

#HESEL TAIEFTT
% .
out <- dinucleotideFrequency(fasta, as.prob=T)#EiREE O TIHERIEE 7 out! THEH b TR

{1 S T

rF s
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[7X] (box plot) ZEBIMTH AL TLNET,
@box plotiEhoge10.pnglZ{EFESN . @

@ ROEEERFIMREN

@\C’ © RESNTWELVESS | iuau-tokyoacjp/~kadota/r_seqhtml#inl Z=(D) KEX[F700 X 400&38EL TLNET,
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7.EEARNCELTTH. box plotdPNGI 7 -7JLEXALTLET,

out f1 <- "hogel@.txt" #1707 7 1B EIEE DN Tout F1II1EH

out_f2 <- "hogel@.png" s 7 71 %ETE Ebfout_fzfﬁ%ﬁtﬁ] \

param_bsgenome <- "BSgen Hsapiens.NCBI.GRCh38"#/% v 7 — 4 &I (BSgenome D ./ L/ S r— 20

param_fig <- c(700, 400) #7 7 L EEOEE & HieE 1T (BT E 7))

whEIG Ny T —DFO—F

library(Biostrings) #/ 5w T — DA AR

library(param_bsgenome, character.only=T)#5F L /=/% v 57— D FHAAFH

#AIEGEE L/ oy —2hmA T2 2 9 F & % genomel JiF—) ‘
tmp <- ls(paste("package", param_bsgenome, sep=":"))#gFE 7=/ o oy —ITHIHEE ST T o2 H +E7

genome <- eval(parse(text=tmp)) #3FHtmpERA T &L Tgenomel JAEHI (41w T —oh (A
fasta <- getSeq(genome) g7/ LIBEECV B T L fzig R % fastal CEH
names(fasta) <- segnames(genome) #descriptionfFEHRZ=EN0L T3

#HESIL TA2IZIFTY
#AE -
out <- dinucleotideFrequency(fasta, as.prob=T)#:EiGIEEODIHEERGH > out ZI8HH o TR

] T S
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fasta <- getSeq(genome) 87 LIRS 1E S i IS —
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boxplot(out, ylab="Probability") #HHE

grid(col="gray", lty="dotted") #HEELIZNATA—TI )y FERT
dev.off() #RF LG
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S
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oy TR

10.EBAM(CE U TIN, ERIEROEHRT COBRFES Ry o T0OY (box plot) ETORER ==/ 1

1. fhivman 2maoartetyZ2 3 B 1 7 FIFAT AIESE M aZzErin | 7 FIAL .7 AvEA
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tmp <- cbind(names(fasta), out) #HRF L 7z LR & tmpl JIEH
write.table(tmp, out f1, sep="\t", append=F, quote=F, row.names=F)gtmpE=igFE L7127 71L&

#7 7 -1 ILIZ{RTE(pn

png(out_f2, pointsize=13, width=param _fig[1], height=param fig[2])#HH 7 7 T ILOEFE/ 5 A —2%

boxplot(out, ylab="Probability") #HHE ‘
grid(col="gray", lty="dotted") #HEELIZNATA—TI )y FERT
dev.off() #RF LG

)

11. & b5 ABRHI/NY S —3(BSgenome.Hsapiens.NCBI.GRCh38)DiES :
10.EBFMCE LTI, &

1. fhivman 2maoartetyZ2 3 B 1 7 FIFAT AIESE M aZzErin | 7 FIAL .7 AvEA
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whEIG Ny T —DFO—F

library(Biostrings) #/ 5w T — DA AR

library(param_bsgenome, character.only=T)#5F L /=/% v 57— D FHAAFH

#AIEGEE L/ oy —2hmA T2 2 9 F & % genomel JiF—) ‘
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1’EH ({512810) 7

RStudio

File Edit Code View Plots Session Build Debug Profile Tools

o - OF | o~ ' G-:'_:" 'ﬂcirs -

| hoged.fa

@] Untitled1* | hogel.od hoge2.bd

L

1 AA AC AG AT CA CC CG CT GA GC GG GT TA TC

TG TT

2 contig_l 0 0.0434752608695652 0.0434782608695652 0
-0869565217391304 0.0869565217397304  0.0869565217391304

vt File

1:1

Console  Terminal Jobs

C:/Users/kadota/Desktop/hoge/

es=F )#tmpDHFR = TeE /- /T -1 )L35 THFF

=

> #I7AILCHEF (png I 71JL)

> png(out_f2, pointsize=13, width=param_fig[1],

gRD#ENTFAIDOEE/ (TA—FEIEE
> boxplot(out, vlab="Probability")

> grid(col="gray", lty="dotted")
&=

= dev.ofT ()

null device
1

=

=

#EFE LN

Help

height=param_fi

OFIRE10DI—KR & EFREZaERELT,
da71ERUCL, A hYET , EIT5E
%, QI T42EELIZHZNLIE,
BEHRTLTLESLY,

JC

1
T

= ] Environment  History  Connections

o Console | —# To Source | @

E Project: (Mone) =

=]

pnglout_f2, pointsize=13, widt. =
boxplot(out, ylab="Probability.
grid(col="gray", lty="dotted")..

-
-

] Files  Plots Packages Help

Q|| Mew Folder | @  Delete = | Rename

- C: > Users > kadota » Deskiop

A Mame
T.

hoge1.txt

1

hagel0.png

HFEFELRE/I(GA—FTI Y hoge10.txt

hoge.txt
hoged.fa
hogeT.txt
hogeT.xlsx

seq_20.fasta

dev.off() #BFULEW

Viewer e

:.} Maore =

hoge

Size

221 B
6.2 KB
142.1 KE
045 B
200 E
142.1 KE
4413 KB
9B
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RStudio EERTLTZE0, QIFRET L
File Edit Code View Plots Session Build Debug Profile Tools Help Eﬁh\mét’b‘b\ij-h§~ @y?g":L’-t<

S - Q{’J e 1 Go to file/function * Addins - T:éll\o

Q] Untitled1* = ] Environment  History = Connections e
= Source on Save | O /- *Run | ™ Source - o Console | =% To Source | @ '
7 #}\jj J 7 A= « pnglout_f2, pointsize=13, widt. -
8 fasta <- re Untitled1 - Unsaved Changes X [cEE boxplot(out, ylab="Probability..
9 , T grid(col="gray", lty="dotted")..
1_"1"’ o Level - | The document ‘Untitled1° has unsaved changes. R dev.off() #BFE LWL

Console  Terminal Jot Do you want to save these changes? =[] | | Fies | Piots | Padages | Help | Viewer = ]

C:/Users/kadota/Desktop/ho Q| NewFolder | @ Delete = | Rename :.} Maore =

es=F )#tmpOHF =] Save Dorvt Save Cancel ~ C: » Users » kadota » Deskiop I'I:;E'.

> & Mame Size

> # I 7 A )CRF (g =117 ‘# t.

> png{out_fZ2, pointsi Zt_aiIB , widt m_fig[l], height=param_fi | hogelxt 2218

gRD#ENTFAIDOEE/ (TA—FEIEE —

>~ boxplot(out, ylab="Probability") #1EE = hogellpng 6.2 KE

> grid(col="gray", Tty="dotted") HEEL)ISA=—FTI Y | hogel0.txt 142.1 KB

Rcmn | hogelixt 045 B

> dev.offO #EF LGN | hogedfs 299 B

null devi Ci | hogel.txt 1421 KE

- | hogeT.xlsx 441.3 KB

- | seq_20.fasta 298
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library(param _bsgenome, characte

$PIIE (IBEL 7o/ iy 7 — s T2
tmp <- ls(paste("package", parai
genome <- eval(parse(text=tmp))
fasta <- getSeq(genome)
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param_fig <- c(700, ;Ea)
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library(Biostrings)

library(param _bsgenome, characte
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tmp <- ls(paste("package", parai
genome <- eval(parse(text=tmp))
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in f <- "human_2mer.txt" # 7T 7B EEE L Tin_flZiE#
out f1 <- "hogell.txt" #H0 7 7 1 ILEEEEL Tout F1I1EH
out_f2 <- "hogell.png" #8107 7 1L EIEEL Tout_f2(l48#

param _fig <- c(700, 400)
#EG Ny T —DED—F N
library(Biostrings) #/ 5w T — D OFAAT

library(param_bsgenome, character.only=T)#5F L 7-/% v 77— JD5hdrid+

#2077 1IN DFEFAT

#pPMBEEAEE Ly T — DDA T h%%genome(lﬁ’ﬁ'ﬁ—)

param_bsgenome <- "BSgenome.Hsaplens.NCBI.GRCh38"#/% v 7 — i3 ZIEIE (BsgenomesnD7 ./ L/ fw r— 10
77 L LIDEFOEE S HIE T EE (Buld E oL

data <- read.table(in f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEEL =T 7-1/LD3

tmp <- ls(paste(“"package", param bsgenome, sep=":"))#gFEL =/ % T — JT?UJ@T?E@#?;:? RE=E

rF s

genome <- eval(parse(text=tmp)) #K%EJ’EI’HD#&R?J'? x4 k&L Tgenomel JHEHA(/ 1~ = Raa
fasta <- getSeq(genome) #7 / LISERCY B T i L FoiE R E fastal g rh‘”; ASSSZA
names(fasta) <- segnames(genome) #descriptionfR=1800L TL3 M
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in_f <- "human_2mer.txt" # A7 7B EIEEL Tin_fIIFEH
out_f1 <- "hogell.txt” #H0 7 7 1 ILEEEEL Tout F1I1EH
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"BSgenome.Hsapiens.NCBI.GRCh38"#/% v 7 —

#7 7 1 LR O g & g = 185E

param_ hsgenﬂme <-
param _fig <- c(700, 400)
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library(Biostrings) #/ 5w T — D OFAAT
library(param_bsgenome, character.only=T)#5F L 7-/% v 77— JD5hdrid+

# X N7 7 A WDFTHIAH
data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote=""

#HPBAEE L/ Ny T — 20O T2 = 0 4 E genomel Jif—)

tmp <- ls(paste("package", param_bsgenome, sep=":"))#gFEL /=/% % — 2 THIAET
genome <- eval(parse(text=tmp))
fasta <- getSeq(genome)
names(fasta) <- seqnames(genome)
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in f <- "human_2mer.txt" g )7 7B EEE L Tin_flZiEH

out_f1 <- "hogel2. txt" #1707 7 T ILB EIETE L Tout_f1lJA8H

out_f2 <- "hogel2.png' #0777 ’Ulz%’&? TFEL Tout f2{ZFEH
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param_fig <- c(700, 400) /fJbﬂj}’]ﬁﬁf}ﬁmm&ﬁin’ETEE(%f_MJI:’7‘|'_7JL»)
NNy —DFO—F

library(Biostrings) #/ 4y T — DM EHIAF

library(param _bsgenome, character.only=T)#5FE L /=/% v 7 — JOFidids

#}'\_jjj ’TJL/GDDJLE}JAE} . [y E
data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIgFE by TFA— A

#fRPEEGEE L Sy =2 DA J D 2 F FE % genomel THT—) v
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NNy —DFO—F

library(Biostrings) #/ 4y T — DM EHIAF

library(param _bsgenome, character.only=T)#5FE L /=/% v 7 — JOFidids
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data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIETFE

+ T Xl s TS

b T =T
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RStudio
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= Addins =

Jlobs

#HEFELUIEWVER R tmp(C1d

append=F, quote=F, row.n

> tmp <- cbind(names(fasta), logratio)
= write.table(tmp, out_f1l, sep="%t",
es=F)#tmpDPEFIBELIEIF7AILETEE
=

> # 77 A IURF (png T 77JIL)

> png{out_fZ2, pointsize=13, width=param_fig[1l],
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= boxplot(ToWwatic, vlab="Tog2(observed/expected)",#EE
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Rcmn hogel.txt 045 B
> dev.off() #HF LB hoged.fa 500
null demci hogeT.txt 1421 KB
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# 7 7 I DA
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o > 0O | —f% | k-merf#if | k=2(2EFRIEEDOLIRBELRT) |

1E X (151 =8 1 2)8

8% CDEKIIZ

 RUEEETIER X

e

11.EEFRNCE U TIH. human_2n
w2 270w ~(box plot) ETODEIE

v hEEIFHE(expected) & [AT2E DR
FSMNhEINEYCFTRA] Lol
log(observed/expected) & L TFEIB L
NET.

in_f <- "human 2mer.txt
out f1 <- "hogel2.txt"
out f2 <- ° '
param_bsgenome <- "
param_fig <- c(700

\_—_':_z_u_

#E e T — D EO—F
library(Biostrings)
library(param _bsgenome, characte

# 7 7 I DA
data <- read.table(in_ f,

#RIE (JEE

headers

Liz/ Sy r—shF 71

log2{ab

HFFEDEVNZEZMHIEL-HER

TBkHDE. FEMNCOCCH HIFFER M
HAFFELYLRBIENDZEN I DO
YFEI .,

iu.a.u-tokyo.ac.jp/~kadota/r_seq.html#intro_general_kmer_2_bios...

\C‘ O REANTVEWESE | i
12. &+ LABFIINY S —3(BSgenome.Hsapiens.NCBI.GRCh38)DiES :

72 O

rF s

| | | | | | | |
AA AC AG AT CA CC CG CT

S =

| | | | | | |
GA GC GG GT TA TC TG
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— 7] K Z{EATLVD, LIFEETHERLT=-GC
iﬁ%@ﬂ EIJ ﬂq: *ﬁ 0) Eﬁm BEENEWVNIIOHIREERDHFED
- BOVGE A DD BASTE M, &
DEZEITFEHNOMDIERESEICLT,
< C @ iuau-tokyo.acjp/~kadota/r_seq.html A8 _—gjéﬂzhjzb'cﬁg*ﬁ LTHBLEIE

fRMEESDTLLD,
(RT)IEEERFIARIF

(last modified 2022/05/09, since 2010)

S RUEERTIEN

CDITIR=DOEL|E. A A =)L | [LDWTDOHEFE (Windows2022.03.314R &
Macintosh2021.04.014R)(C##> T JU—Y I RREMER) (W —2%F A D A —)LiBH T EVWDRIETE
MUTWNET, #FLEORFEARNLH AE(Windows2022.04.03MMPPTX&PDF ; Macintosh2020.03.134k
MPPTXEPDE)TEBULTLIZEL,

' @Agﬁblﬂ_utﬂmﬂéht#&jﬁn_ . ?'ﬁt U}“:_’r?'_\ [RT?I'iEEEEEl E:-:IECD Q21/\i~_:l1\ Eﬁ_\#'EEiﬁﬁnEﬁEH?‘:r—‘

What's new? (BEOHHSEEZES)

o (87| | LS Y—vF | OBIBESOAN T 7-1ILANEES TWehESTIELELE
(data_seqlogol.txt -> data_seqlogol.fasta). (S 8AK FiRMHEER)(2022/05/09) NEW

« ERAY - AFREFEGLPHFH - DS TFERODIN5(2023) FEAFHRFEBENFTT Y L AD
#oEE(F. 58288 (1) [CEMEL=T. (2022/05/08) NEW by JAR— T

e gm =1 L AN A o TR TS b by e — —= T T - T Y0 L s —

' R T - e~ oVl [ LU S
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GC = _53_1 BEENEVCIIOHEEEDOHFED

@ RUEEEFIER X  +

EWVGEN L oamofzER,. C
0)?&%"(75%)[,\(’375\0)1,5 BZZZ&ICL T,

& C @ REINTVELEE | iuau-tokyo.acjp/~kadota/r_seq.html# 1 & 78 —/)'l'é{’EJﬂZL,—Cﬁq:*ﬁL/—C&étIE
ﬁm‘miém;o Bz (. QLA

o EEAA | —J‘H’“ | 7S5A A | XILFTIL | I DWT (last modified 2019
. 8277 | 8 | 75> %> | TLFFIL | DECIPHER(Wright 2015) (| — CcPCGCEEZRIIEH,

o« BRIF | —R% | PSAAT | WILFTIL | msa(Bodenhofer_2015) (last modified 2016/12/29)
o FEAF | —A% | Silhouette scores(=JLTw X 17) (last modified 2019/02/28)
o« BT M| )\ Y—~xvF (Ia*modiﬁed 2013/06/19)

o ERMT | —A% | GCEE(GC contents) t modified 2015/09/12)

o EEA | —AR% | Sequence logos |_ICDWNT (last modified 2018/06/29)

» #R4T | —#% | Sequence logos | seglLogo (last modified 2019/04/21)

o BREMT | —A% | Sequence logos | ggseglogo(Wagih_2017) (last modified 2018/06/29)

o EEAF | —R% | LWEHIERT | LDSS(Yamamoto_2007) (last modified 2015/02/19)

o ERAT | —A% | LRBECTIERAT | Relative Appearance Ratio(Yamamoto 2011) (last modified 2012/07/17)

o BRI | )/ | [CDULT (last modified 2019/09/27)

o BRAFT | 7 I | SR —EOFHE | regioneR(Gel _2016) (last modified 2019/09/27)

o BRA | BEE | k-mer | ¥ LAY XHE(ERE) | grgc (last modified 2016/01/06)

. BRI | BB | TE-98T0Ov k| (COWT (last modified 2015/11/11) by TAR—D

s ERER | HiE | W42 T w b | Toarhniral reanlicatec (ot mindified 2014/072 /183
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o 00| —8% | k-merf#iT | k=112 & DHIREEEERT) | Biostrings

AOTIXIEEE BT OERMITIEES
Z{EATWD, E£IFEETHEHLI=GC
EENENCLIHIREROYFED

@ ROEEERFIMREN

&«

C O FREINTWEWEE | iuau-tokyo.acjp/~kadota/r_seq.html#

1> 0O | —#% | 8RECH (translate) ®HE
1> +0O | —#% | Z3ERECH! (translate) T HIE

| Biostrings (last modified 2
| seginr(Charif_2005) (last

BUWVEENR I SEMhoT=ErE. &
DEFETHOMDIERESZEIZLT,
BT —2%ER L CEITLTHBLEE
BE N3 ié’cuzo Bz 1L, QIEBEZ5I
ZEDGCE IRYIEH, BBHET
(it;<~)\j377»ru/é17komc =2x5

<> 0O | —#% | 848 (complement)%E8 (last modified 2019/03/1
>0 | —f% | 48 (reverse complement)#&EIE (last modified 2
<> 0O | —#% | 25 (reverse)ZHE (last modified 2019/03/10)

S RO | —83 | k-merf#iF | k=108 & OHIRSEERRT) | Biostrings
> 0O | —f% | k-merf@if | k=2(2B5HIEE DT IRSEERRHT) | Biostring
<> 0O | —#% | k-merf#if | k=3(3:EHRIEEDOHIRFEEERHT) | Biostrings (last modified 2016/01/28)
> RO | —#% | k-merf#iT | k=n(nZ2fHRIEEDLIESEEEET) | Biostrings (last modified 2016/05/01)

4> k0| —#% | Tips | Pﬁ%@fﬂ%?"{f??rﬂb’&ﬁﬁ (last modified 20
4> k0O | —#% | Tips | .

>0 | —/% | BFIEE | &/ LB | BSgenome (last modified 201

> 0O | —f% | B25EWE | JOE—4—62% | AHDBNS (last modified 2017/04/11)
> k0O | —f% | BEFIEE | JOE—4—EF | BSgenomeETxDb/*% (last modified 2015/02 v Fri—n

(last modified 2013/09/26)
> 0O | —f% | BEFIEE | & J LRSS | AHDBDS (Iast modified 2017/04/11)

WG EIX. QD BIRESHEF,

‘t modified 2016/04/27)
s §ast modified 2016/01/28)
13/09/26)

9/02/22)

<> +0O | —f% | BFIEE | JOE—5—EF| | GenomicFeatures(Lawrence_2013) (last modified
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o (00O —hB% | k-merf#iT | k=112 & DHIBEEERT) | Biostr’ngs’

@ RT)EZEFER X

¢ C  ® EEINTVENEE | iu

in_f <- "hogea.fa"
out_f <- "hoge3.txt"
param_base <- c("A", "C", "G",

whETL Ny —DFO—F
library(Biostrings)

# T 7 DA

#EE

hoge <- alphabetFrequency(fasta)
#out <- colSums(hoge[, obj])

#7 7 -1 ILICRTE

tmp <- rbind(names(out), out)
write.table(tmp, out f, sep="\t"

.a.u-tokyo.acjp/~kadota/r_seq.html#in{

1!;$DI—ﬁ¢izﬁgﬁﬁﬁﬂﬂiﬂﬁm¢&$ﬁbtﬁﬁhkth
BF & TR, 2RAEFEEHTHRBEEEND Y RUREREER T

", "[.]")#Hjjjgﬁrib“ﬁ%?&jﬁﬁ

#A DT 7T EFEEL T
#0771 ILEEIEEL T4

#/ 5w AT — DDA AS

OTIZERBEIIETORBNLIEEZ
Z{EATULB, FIZFEFETHEERLT-GC
EENEWVILLIHIRERDEFED
BUWVEENR I SEMhoT=ErE. &
DEFETHOMDIERESZEIZLT,
BT —2%ER L CRETLTHBHEE
RHAEREDTLELD, BHIZIX, DIXEES
ZENGCEETRIIEH, BEHCET
X55. AHTF7AMILEIADGCEEER
F=WNEEE. QD HIREIHEFI, DD,
@DHIE3, OFBINEFEEDHT-EEM
NTWBSDLHLMYET, £T [Xhz
OERELT,

fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIEEL -7 7 -1 IL DFFAR

#A,C,G,T,. .@?ﬁ’&%@ﬂ@]:&fiﬁﬁlﬁ I'* bf:?ﬁ%’&heg{%iﬂ‘%ﬁﬂ
obj <- is.element(colnames(hoge), param_base)#HEGF & mi-T ¢ 2 ZFHIE LIZIEE T ob i ZHEMA

#51| Z & DFERDE out] HEH

out <- apply(as.matrix(hoge[, obj]), 2, sum)#¥|_ & DiEF0% out| ZBH

oy TR

#Rfr L 72 L VB & tmpl JHEH

, append=F, quote=F, row.names=F, col.names=F)#tmp B #=I5FEL7
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o 00| —8% | k-merf#iT | k=112 & DHIREEEERT) | Biostrings

File

Console

= hoge <- alphabetFrequency(fasta)

RStudio

Edit Code

d}v,

hoge3.bd

1 ACGT

View Plots

2 54 71 68 48 0

3

1:1

Terminal

Jobs

OERETRIZ. OHAT7AIL
(hoged.ixt) &, QT T4 THIE ., O
HI7A4NLDFH(E, OTERLI=ED
DT

Session Build Debug Profile Tools Help

Go to file/function = Addins =

=

axt File =

=]

#A,C,G, T, .. Dz E=ECT

T EICHT FUEERRhoge [CIEH \
= obj =- is.element(colnames(hoge), param_base)#FZHEHBCINED
NEHIE LTziER T obj (T8

> #out <- colsumsChogel, obj]l)

#5) 2 & DFINF out(THEH

= out =- apply(as.matrixChogel, objl), 2, sum)#%Z &M FFoutl(Z

=

> # 77 AILCRF

> tmp <- rbind(names(out), out)
= write.table(tmp, out_f, sep="\t", append=F, quote=F,

#HEFEUIELVERTE tmp (CIEF

row. name

s=F, col.names=F)#tmpMPE=ISE

=

.

E Project: (None) -

Environment  History  Connections e
oConsole | —FTosource @ &
out =- apply(as.matrixChogel[, .. =
# 771 ILICRTF
tmp <- rbind(names(out), out) .
write.table(tmp, out_f, sep=""%_
Files Plots Packages Help Viewer e
Q|| Mew Folder | @  Delete = | Rename ..} Maore =
C: > Users > kadota > Deskiop > hoge
A Mame Size
S———— e
= hogel2png SOKE
hogel12.tx 138.8 Kl
hoged.txt 04z B
hogel.txt 26 B
hoged.fa 290 B
hogeT.ixt 142.1 KB
hogeT.xlsx 4413 KE
human_2mer.txt 333 E
seq_20.fasta 298

141




GCE=5

i- A0 | —8% | k-merfiT | k=188 & OHIREEEERT) | Biostrings

RStudio

File Edit Code View Plots

d}v,

| hoge3.bod

1 ACGTN

Go to file/function

L

2 54 71 68 48 0

3
1:1

Console

Terminal

Jobs

C:/Users/kadota/Desktop/hoge/

e HiELTTS
> #out <- colsums Chogel,

7% ob ] [T
obj1)

= out <- apply(as.matrixChogel,
=
= tmp <- rb1ﬂd(names(nut}, out)

> out

> Wi .table(tmp, out_f,
s=F, names=F) #tmpDHE%15E

A C G T N
54 71 68 48 0O

> |

objl),

Session Build Debug Profile

= Addins =

#51) =

2, sum)#FZ

Tools

Help

OAERZETRIC. DHAT7AIL
(hogeld.txt) &, QT T2 THIE, D
HI74WVDFEIE, DTERLIZLD
DT, ®DEICoutDHBEERRS

H5ELMY SN,

=

Text File =

=]

.

- EDIBFNE out(CHEH

i@ﬁ‘ﬂ’iﬂutf;

#RTF LIZWVEERE tmp [CA&
sep="\t", append=F,

quote=F,

row. name

E Project: (Mone) =

Environment  History  Connections e
oConsole | —FTosource @ &
# 7 A )LICHRTF -
tmp <- rbind(names(out), out) .
write.table(tmp, out_f, sep=""_
out
Files Plots Packages Help  Viewer e
Q|| Mew Folder | @  Delete = | Rename :.} Maore =
C: » Users > kadota » Deskitop » hoge
A Mame Size
e A
= hogel2png SOKE
| hogeldtxt 138.8 Kl
| hoged.txt 04z B
| hoged.txt 26 B
| hoged.fa 290 B
| hogeT.txt 142.1 KE
| hogeT.xlsx 4413 KE
| human_2mer.txt 333 E
| seq_20.fasta 298
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] ﬂ- A0 | —8% | k-merfiT | k=188 & OHIREEEERT) | Biostrings
=

GCES=

6

OEREFTRIC.OHAHT7AIL
(hoge3.txt) &, QI TR THIE, DH
HI7A4NVDHFEIE, DTERLI=ED

{ ) RStudio

File Edit Code View Plots

Session Build Debug Profile Tools Help

HDT.ONES ZoutDH BERRS
H35E9MNYZ L, GCEEITZ. CDBE
(Z® (71 +68) /(54 + 71 + 68 + 48) =

o " = Go to filefunction > Addins -
 nageas 0.5767635M L ITFHE T NIX LT
. ¥ Q TY ., @DHKEINEHV LT BH KIS

1 ACGTN N S ~ /== — A =
’ NESHENTT,
11 Text Ele L7 L+0a) /sumiout)

Console  Terminal Jobs e [ Files Plots Packages Help Viewer p— |

C:/Users/kadota/Desktop/hoge/ Q| NewFolder | @ Delete = | Rename S.;‘ Maore =

= out <- apply(as.matrix(Chogel, objl), £, sum)#7IC EOFEFlZFout(C o C: > Users - kadota -~ Desktop - hoge

) & Mame Size

n e Sl

> #IFAICERE = hoge12png 22 KB

= tmp <- rbind(names(out), out) #HREF UIZLVER T tmp (Z1EF | hogel2.txt 1388 KI

> wr ctable(tmp, out_f, sep="\t", append=F, quote=F, row.name | hogel.txt 045 B

s=F, names=F ) #tmp DS HISE ' hoge3axt 268

}ADUE G T N | hoged.fa 290 B

54 71 68 48 0 | hogeT.txt 142.1 KB

= (71468) /sumout) | hogeT.xlsx 4413 KB

[1] 0.5767635 | human_2mer.txt 333B

> I | seq_20.fasta 298
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o 00| —8% | k-merf#iT | k=112 & DHIREEEERT) | Biostrings

€ RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help
o - Of

- Go to file/function = Addins =

Console  Terminal Jlobs

C:fUsers/kadota/Desktop/hogef

ZEICHTY FUTEERThoge (CHEH
= obj <- is.element(colnames Choge),
MEHE LTziER T obj (1

> #out <- colsumsChogel[, obj]l)
= out <- apply(as.matrixChogel,

param_base)#&4EH TN

#3511 £ DFFNE ou t (CHEH

objl), 2, sum)#FIZ EDFEFIE ou

:‘:\- WToreE ™

> #JF ’T')lff:_{%r C: » Users » kadota » Deskiop > hoge

= tmp <- rbind(names(out), out) #HEFE LTZLVERE tmp (CHEHT A Name Size

> W table(tmp, out_f, sep="\t", append=F, quote=F, row.name - N

s=F, names=F)#tmp DS FISE = hogelZpng O KE

= out | hogeldtxt 1388 KI
A-C G T N | hoged.txt 945 B
54(;} Eg)jg {(} ) | hoged.txt 26 B

= + sum(ou

[l] 0.5767635 | hoged.fa 280 B |

= 'DUt;"IISUm(DUt) ] hDgE?.t){t 1421 KB

A C G T N | hogeT.xlsx 4413 KE
0.2240664 0.2946058 0.2821577 0.1991701 0.0000000 | human_2mertt 3338
> - | seq_20.fasta 298

O r==1/,

EXRZETRIZC. DHAT7AIL
(hoge3.txt) . QI T45THE, QN
HI7AMINDREIE, DTERLI=ED
BEDT. ODESIZoutDh HGERRS
B3E0MYEL, GCEEIE. CDIBE
(Z® (71 + 68) /(54 + 71 + 68 + 48) =
0.5767635MD XOIZEHE T NILKULNET
TY ., ®DHERIINEHI LT D ESIC
LTUWETH., BZoLKERICIETE DA
WEINENTT . DTABRERLTA R
THIE EEDEECLOHIRERF
#ﬁ:ﬁ)ﬂy?gf_fﬁbo
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O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE

145



T DR A IR ) sE OEENFELESZAT. FEORES
@ RUEEEFIER X — O

< C @ FREINTWELEE | ivau-tokyo.acjp/~kadota/r_seq.html# FAR
o > A=)l | RIWwWH—= | ARI(2018%11 B LUFI) (last modified 2018/11/12)
o EFRMLFALE (last modified 2020/03/06) NEW

> FILFT—4 (last modified 2019/09/06)

>0 —f% | Z2AALCiTE (last modified 2014/07/17)

A> 0O | —8% | FEOXFFFTOEHICIEA (last modified 2014/07/17)
>0 | —#% | EEOF—J— FESOTEMT (ERE) (last modified 2019/04/24)

> k0O | —f% | A LRIEEESIE modified 2014/06/16)

14> +0O | —#% | (last modified 2015/02/19)
1> RO | —f% | FEOBEDIEEFER (last modified 2013/09/12)

A 0 | —#% ERPIEHIE | (CDULVT (last modified 2019/09/06)

1> k0| —f% | IBELE %E@EEF'J’EHR@ | Biostring (last modified 2019/09/06)

<> k0O | —f% | IEELEID(Z B4 > description)DECF|ZERE (last modified 2014/03/10)

> 0O | —#% | BRERELS(translate)ZEE | ([CDWLT (last modified 2019/09/06)

> =0 | —f% | #MERELH(translate)ZH4E | Biostrings (last modified 2015/09/12)

- > 0O | —#% | BERECY (translate)® B8 | seqinr(Charif_2005) (last modified 2015/03/09)f~w T A=
1> ~0O | —f% | 18358 (complement)ZEE (last modified 2019/03/10)
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W\

- 2 OEBRORELEEAT. EROES
DIEEERSIZERT HIEER , QFI=ET,

7/9°A@E§IJ 4 Rk2

= ] e
@ (RUEEEFIER X

< C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general_randomseq O O

l 4> 00 | =& | S>4 LRMEERSESR

S HLED. [HFEOEZ] T [EFEDIEEHEM] 153 D3 A ARIEEENEEMT 2D AERLETD,
A,C.GTOMEZREET D ETHEEDEEEMICTEDRLDICHAOTVET, EEITIHEDOEFTEBIC100C25
R TERFEVFERA. HIAE [2TELUCLTSITIE. MEEOEEOHIBEREOBBHFEN25%] [CRDFETL.
A=0, c;é%, G=89, T=206HTcLVIRETEEIC L. (BUEDEETA1000720T) ERECOHIREEN70.5%] 7
LB TEET,

1. SOEBEDREODS A LRIEERFIZERT IES :
EEDOBEITLZAN20%, CH30%, GH'30%, TH20%(C LTWVET,

param_len ref <- 50 #0LP R 18TE
narabi <- c("A","C","G","T") #L T O{BISER CACGTDAR U ZEEA 7S L DI T -8l ZFm(
param_composition <- c(20, 30, 30, 20) #(A,C,G, TOI U T)EIEEDFEHFEFIET

#2577 L AECHER) , .
ACGTset <- rep(narabi, param composition)#narabithdigE 7 param composmlon'@‘ﬁﬁL,f;ﬁ??“i(:f???iﬁ'é
reference <- paste(sample(ACGTset, param len ref, replace=T), collapse="")#ACGTsetD=param len |

#$ERLTAIETTY

rF s

R FAR—TA
3
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W\

= 5% @1&?52\@@&;;?%@ 1}%5??
3 EREFI%ERT HER ., QBIET,
7/9 A@EEJ’EEE‘Z?J g)ﬂ%ﬁfﬁ o

— L] X
@ RTEERTIRHA X
@‘EC' © REINTVELEE | iu.a.u-tokyo.acjp/~kadota/r_seq.html#intro_general_randomseq O O
BHRESD T 71 I)(seq_length.txt; FE(3 24, 103, 65, 49] WS 4THSRDEEER)EZHA -

ViS5 :

IR OEELLEAN26%, CH'27%, GH'24%, TH23%ICLTULVET,

in f <- "seq length.txt” # A7 7B EIEEL Tin FICHEH

out f <- "hogea.fasta" #'d:'lj’]?’"; T ILE =18 Ebfo\utﬁf[i%ﬁfﬂ . |

narabi <- c("A","C","G","T") s T OEMEISTERF CACGT DA U E LR A 73U DIZF 276023

param_composition <- c(26, 27, 24, 23) #(A,C,G, T U T )SIEOFEHEZIETE

param_desc <- "contig" #FASTATETL D 7 1 )L DdescriptioniTI 30T 2%

#whEg Ny r—oF0—F I

library(Biostrings) #/ 5y T — M FAAS

#2077 1 I DFHAF oy -

param_len ref <- readLines(in_f) #in fTIEEL T 7 1L DidrAds

#F (BeR ) ‘ DR

ACGTset <- rep(narabi, param_composition)#narabih¢DiEE N param_composition TIEE L #7377 ET

hoge <- NULL #hoge & L,vD 7L — AL S (DAERY

for(i in 1:length(param len ref)){ #length(param_len ref) TFIEZ N DHCHE S (‘*”-‘—'_/_fﬁ'_'_f’_

hoge <- c(hoge, paste(sample(ACGTset, param len ref[1], replace=T), collapse=" Y TS
} -
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N

523 LEE Bl A A R4

é‘ﬁe @ FRESNTVELEE | iuau-tokyo.acjp/~kadota/r_seq.html#int
4. BIMRBERESD T 71 )(seq_length.txt; F8(E 24, 103, 65, 491

OES : ‘

ODEEDHEAELZEAT. FEDERS
DIEEEHEERTHIER ., QFIRE1,
@IFEL, (A C, G, TOHUT)@DTHZ
RIEEDEHALE(GCE=ET-E51%)
[ZLT. OO RSHLDFHBE NS S
S LITEEEAIEZERL. ®

hoged fastabL\ DI 7 ILBATHREFET S
ATk,

R OBFIELIIAD 26%, Ch'27%, Gh'24%, TH23%(C LTLET .

in_f <- "seq length.txt" # )T 7B EEEL Tin flIZiEH

out_f <- "hogea.fasta” #0707 7 1 ILBEIEE L Tout_fICTEH . )

narabi <- c("A","C","G", Q) T OFEISER CACGTOM U = RHEA 73L& DICT S7hilz=a

param_composition <- c(26, 27, 24, 23) ,C,G,T@ﬁﬁ?}%ﬁ%@ﬁﬁtt%’ﬂﬁfﬁ

param_desc <- "contig" STAJEZ, 7 7 -1 )L (DdescriptionfTI ZE0ih § 2 A%

#EG Ny T —DFED—F o

library(Biostrings) #/ 5w T D MFARAT

# AT 7 A I DFFAF o

param_len_ref <- readLines(in_f) #in fTIEELTZ 7 7 1L DiRdnAd

#F (BeR ) ‘ DR

ACGTset <- rep(narabi, param_composition)#narabih¢DiEE N param_composition TIEE L #7377 ET

hoge <- NULL #hoge & L2 7L —ZURIL 5 DIERR 3

for(i in 1:length(param len ref)){ #length(param_len_ref) THRIFS N OBCH BTl —J =t
hoge <- c(hoge, paste(sample(ACGTset, param len ref[1], replace=T), collapse="b\;}j’f\_f”f\‘

} -
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Al T RS OEEOALLE ST RO A
> DIEEEHEERTHIER ., QFIRE1,
7/9 AEE?”’E_&I—E‘ZS @fFIRE4, (A, C, G, T@jﬁzﬁ'@@%ﬁi

@ ROEEERFIMREN

FEEEDIEFELEER(GCE=E51%)
[ZLT. OO ESZL DRSS

@‘EC' © REINTVELEE | iu.a.u-tokyo.acjp/~kadota/r_seqhtml#inl 5,4 L\ 7518 H B 5| Z 4 L. @

158|EAD T 7 1 JU(seq_length.txt; hEHE 24, 103, 65, 491| hoged fastal L\ I 7 )L L TIEEFT 5
BEa A (V)T SEZDAATTAILEL
EROFELLEAN26%, CH'27%, Gh'24%, TH'23%(CLTLET. TIE-STULVBhoged falZZDIEB DR
in_f <- “"seq_length.txt" )T 7B EEEL T EE4§:|E’\O£'??L,—C{HE‘T’:E)®-GTO
out f <- "hoged.%asta #h 7 71 EEEL Tda
narabi <- c("A","c",’ ) T OEERE IHEE%ELACGTG}IU%FEEJJ_R%L\J HNIT A7

param_desc <-

hoge <- NULL

¥

param_ comp051t10n <- c(2u, 27, 24, 23) ,C6, T U T BISEOEELEES 8T

#EIG N =D EO—F

library(Biostrings) #5  T— D DERAR AT

# A DT 7 A I DFFIAP ]
param_len ref <- readLines(in_f) #in fTIEEL T 7 1L DidrAds
#457 (BoFE£RY)

ACGTset <- rep(narabi, param composition)#narabith®igE i param compositionTIEE L =Bz FET

for(i in 1:length(param len ref)){ #length(param_len_ref) THRIFS N OBCH BTl —J =t
hoge <- c(hoge, paste(sample(ACGTset, param len ref[i], replace=T), collapse=" h‘ DLASSSZAN

"contig" STATETL 7 7 -1 )L (DdescriptionfTI 250 T S HEE

ghoge & L,vD 7L — AL A (OFERY
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ODREEDHFELEFESZAT. FEDOERES
DISEEHNZHERKT HIEH, QFIET,
B84, (A, C. G TOHUVT)@DTEZ

Z5

525 LBE 5% A f6

@ RT)EZEFER X

&«

DISS :

IR OFEELLEAN26%, CH'27%, GH'24%, TH23%ICLTULVET,

‘EC ® REINTVWELES | ivau-tokyo.acjp/~kadota/r_seq.html#in{
4. BBINREHRESD T 7 1 I)(seq_length.txt; F&(3 24, 103, 65, 491

-RIEEDFELFE(GCEET-E51%)
[ZLT. ODRIFLDEHBERII NS4S
S LTI EERSIEE L. ©

hoged fastab L\ DT 7ML THREFET S
AOUTr, SEIZLDAATFAILEL
T{E->TLVBhoged falxZNDIEH DRI

- =

in f <- "seq length.txt"
out_f <- "hoge4.fasta"
narabi <_ C(IIAII,"C",“GIIJ )

param_composition <- c(26,
param _desc <- "contig"

7, 24, 23)
whETL Ny —DFO—F
library(Biostrings)

#3077 1 I OFF AR

param_len_ref <- readLines(in_f)
#753 (BCF £ A%)

hoge <- NULL
for(i in 1:length(param_len ref)){

¥

ACGTset <- rep(narabi, param composition)#narabihdi5E ' param composition TiEFE L /- E/E (T FEET

hoge <- c(hoge, paste(sample(ACGTset, param len ref[1], replace=T), collapse="

#Q T IR EIEEL T
#7771 ILEEEEL T
T OFHEIETERF CACGTD
,C,6, T T &8
STATETL 7 7 -1 )L (Ddesc

RE4ZFAERETLTHEEDTT , D
HlRETITXEICRICEL B IZRESETLHELD
IIR{EZITHOTULVEL (set.seedELVH
#HEMALTLEL =6, ®DH 71
714 )L&hoged faDIG EAARLIFETY
FIH. OBIHEERINRIERLTT,

#/ 5w AT — DDA AS

gin fTIEEL T 7 -1 L DiRdrAF

ghoge & L,vD 7L — AL A (OFERY

#length(param len ref) THFIRS ﬂ%@ﬂﬁﬁﬁﬁ‘fiﬁgggiﬁgf\
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ZZ ONIEHD., QFIEIZEIT
&7 RITCTHFELFEERBEI7MILN
hogedfakl\DZ &, FNLH. HIAIL: -

LT.H%

— Ll X

@ RUEEEIIERN X
é‘ﬁe @ FREZNTWELWE(S | iu.a.u-tokyo.acjp/~kadota/r_seq.html#intro_general_randomseq 7t ©
4. BBINREHRESD T 7 1 I)l(seq_length.txt; F&(3 24, 103, 65, 491 WS 4THSRDHEER)EZ=HA
PIBS :

R DBFIELFZAN26%, CH27%, GHt24%, TH23%(C LTLET,

in f <- "seq length.txt” # A7 7B EIEEL Tin FICHEH

out_f <- "hogea.fasta” #0707 7 1B EEE L Tout _fICHEH . )

narabi <- c("A","C","G","T") s T OEMEISTERF CACGT DA U E LR A 73U DIZF 276023

param_composition <- c(26, 27, 24, 23) #(A,C,G, TOIU T ) EREOFEIFEZISTE

param_desc <- "contig" #FASTATETL D 7 1 )L DdescriptioniTI 30T 2%

whETL Ny —DFO—F

library(Biostrings) #/ 5w T D MFARAT

# AT 7 1 I DFRFAS o

param_len ref <- readLines(in_f) #in fTIEEL T 7 1L DidrAds

#457 (BoFE£RY) ‘ e

ACGTset <- rep(narabi, param_composition)#narabih¢DiEE N param_composition TIEE L #7377 ET

hoge <- NULL #hoge & L,vD 7L — AL S (DAERY

for(i in 1:length(param len ref)){ #length(param_len_ref) THRIFS N OBCH BTl —J =t

hoge <- c(hoge, paste(sample(ACGTset, param len ref[1], replace=T), collapse=" h‘ DLACS7AN
¥

rF s
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S RoERmIIR HE . DFIRE1DFRTHRERSD R
S o @ x +5,

< C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general kmer_1_bios... 7k O
I 14> 60 | — % | k-merfiEthr | k=11 8B EOHIRFEERET) | Biostrings
Biostrings) (w4 — S&FINT. multi-FASTAFSR D7 (JLEBFHAAT. "A" "C" "G", "T" .., "N" . R&EEs

FOBRBEFAANZITODAERLEYT . kmerfZifk=10ESCEYLET., _
[J74IL] — 74 L ORUDEE] TEIFLIEWIZFIILEBNTHED T+ LI RUICEE LU TR IOEA,

1.4>b0 | —f | SYFLARIBERINEZERD4.ZRTLTESNEMUIt-FASTAD 7 1 )L (hoge4.fa) DISE:
B EICHIREEE DD FUIEREEERI PPN AT,

in f <- "hoge4.fa" #AT FAIIBEIEEL Tin f{ 2

out f <- "hogel.txt" #7771 I B TIEEL Tout FIZIEH

#whET Ny r—DE0—F o
library(Biostrings) #/ oy A — D DFen A

# N7 7 1 DFFHAS o
fasta <- readDNAStringSet(in f, format="fasta™)#in fTIEEL =7 7 1 IL OFFIA

#A
out <- alphabetFrequency(fasta) #A,C,G,T,. DI EEENZ H(ZHD LI R TRy TR—A
#C‘Ut@l:'j:%’;’&ﬁﬂ_—\ -
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—_— > > AT CHELFEFFERBEREIZAILD
7/9 A@E ﬁlj % E Jg‘zg hogedfakl N o &, ZNHS., BIZIER®D

R I HE ). OB DR T RIS R
o 95, I50STE,
< C O FREINTVWEES | iuvau-tokyo.acjp/~kadota/r_seq.html#intro_general kmer_1_bios... O 7+ ©

I 14> 00 | —#% | k-merfEth | k=1(18BC & DHIRFERRIF) | Biostrings

Biostrings/ (w4 — & BT, multi-FASTAFER 71 ILEZEFHAALT. "A" "C" "G" "T" .., "N" . R2&EEES
EORBHEEFAAZPTODAERLET, kmerBBinOk=10DE&CBHELET,

[D7JL] — [+ DZEE | Tﬁ*ﬁ@’ﬂb%ﬁmt@%?# L2 RUCEBEULTEIES,
1.4>b0 | —f | S2FLARIBERINEZERD4.ZRTLTESNEMUIt-FASTAD 7 1 )L (hoge4.fa) DISE:
BLFI & (CHIREBEE N RURERIET PO ATY,
in_f <- "hogea.fa" #AT FAIIBEIEEL Tin f{ 2
out f <- "hogel.txt" 7T 7 1B EIEE L Tout_fICHEHT
#HEG Ny T —DEO—F
library(Biostrings) #/ 5 o T — DR AT
# DT 7 A DFRFAF
fasta <- readDNAStringSet(in f, format="fasta™)#in fTIEEL =7 7 1 IL OFFIA
#E i ,
out <- alphabetFrequency(fasta) #A,C,G,T,. DI EEENZ H(ZHD LI R TRy TR—A
#outh P B & Fom -

154




Contents
Introduction, HIRHEE T (k=2) . HIRMEE AT (k=1)
k=1TZEE. multi-FASTAZ 71 /L. thDBIEEZZELT
k=2 TR, BB~ =—a7 /L. HlrE2%E1T. HIrETZE1T
FERDEE. 1EX (IRE10) . {EX (BIRE11) . /ER (f5IRE12)
IS X FC | fE A D E 5

0 GCE=E. T4 LEEAIZFAR . EiaEES DY HL
m T/ LY A XHETE

O YT ILT—32 (HIFE32) . #HEZ (coverage) . AL E 2 HWHIRET)

O FIRES (k=2). FIRE9 (k=3) . 1,000 8 B DIRES / L (T IILT—2DHI|7E33)
O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE

155



\

- _ BE| SSEEETODT, %f:@ieaffﬂmh\
2N %) EEM ‘c‘< 1845 ) LB %
AHBIOTIEL i

Aﬁaﬁlm\b 1?E,U0)$u|£10)‘ill S ECH %

@ RUEREIEF X PYHITOYFERLET, ®E7U‘J7o

< 2> C 0O FESNTWEWAEE | iuvau- tokyoaqpf kadota/r_seq.html# FAR

o EFNNLF E;j& (last mod|ﬁed 2020;’03;’06} NEW

o« Y TJIL7—4 (last modified 2019/09/06)
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o > b0 | —f% | BERECY](translate)®ERE | (CDULVT (last modified 2019/09/06)

o >0 | —#% | #5RECH (translate) & ER4E | Biostrings (last modified 2015/09/12)

e />0 | —#% | #ERECH] (translate)® B8 | seqinr(Charif_2005) (last modified 2015/03/09)

« 4> 0O | —#% | 8% (complement)%Ei#E (last modified 2019/03/10) S LACSIZAN
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__ B SEELETOOT HEOSRIELY
e EE = 184 ) LBE 5%
2B @Eﬁlld)t)l YHL2 et

@ (RUEEEFIER X

LEH AL EED LB DE 2B Z
YWY I PYAZERLES . @Q20)Y7,

< C O RESNTWELE(E | iuau-tokyoacjp/~kadota/r_seqhtml#inl = A, xS (ZFLET, @15[] TE1D . @]\

N >hO | —# | EELEREGRESERE | Biost 1771V 0. OGR4,

Biostrings/ (w4 — = MsubseqB#E AT,  single-FASTARETL o multi-FASTARET, O 7 1 )LD S 2 72803 L5
ERET AP AERLEY. CMIEBE. [CORBHED., 25, CZFET] EWSEEOMHEAICRDETD,
BIZ(EAAT7AILDE BT AEDTEESIC. chr3d200005 55000000 FEEEEGEFIEVER TV WES R E(TH
HUET, ULEAST. chrdad&chr8DEFTIDHHE SN TEODACIFEEE U TVWERADOTI FELE =3
1z ?T%J?‘T}D—Hﬂﬁ[a * fasta & WDIREF I * tICEBEFICEESNDI LN DETOTEZE0D

LY. 2 ClE

(L] - [T4 LU RUOEE] TRITLEWI 7 )LEEU }kadgta¢ 175,

1. (single-)FASTAR:TL T 7 ()l (samplel.fasta) DIES:

FEOSEE (Am0'3, #RN9) ﬁ’i?ﬂﬂﬂj@“%’fﬂ@ﬁ?.‘% flill'.G TG ﬁDGGTB TT

in ¥ <- "samplel.fasta" )T AR EEEL Tin fIZiEH
out_f <- "hogel.fasta" #8077 1 ILEEIETEL Tout_flI48H
param <- c(2, 2) #TEHﬂbTCL‘?ﬁ@?ﬁﬁ&?ﬁ%ﬁ%?ﬁﬁ
BBy —DFO—F
library(Biostrings) #/ oy A — DDA
b T =T
#0771 DFHAS
Lt » PpoanaARMACtErnT meaC At F3m £ Lfrnrmmat "Lt "4 n -l-__.?';'.l:li":ll—_'l 1— 7 = |l f‘I‘*.EEZh-\.lJ-;
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_ BE SEFEFEFTODT. 11?’630)1"%%&75\
55 FEORSOREY / LESI%E
=11, \EEEIJOD’G)J YHIL3 | famiicsor. ais. ocamrs

LEHIMN G, EEDEHE DI H B
PYHTPYAZRLET . @0V 7,
< C O RESNTWEWESS | iuau-tokyoacjp/~kadota/r_seqhtml#in = A, 7B (278U E T, @ﬁlj 10D, @]\

-~ — = ;:"""" I Pi=] B' i j]77’f)lx0) @EFIE' @_C]: EEL/T’:; -9
| A>b0 | —# | SBEULEEDRFEMNE | Bios AL L

Biostrings/ (w4 — ZFdMsubseqfE= AT,  single-FASTARET A®multi-A =B A .
ERETBRTNAERLES. COEBE. [CoRtko, cohs. oo "™

@ (RUEEEFIER

BIZ(EADITFAILAE BT JAEDTEEESC. chr3d20000/ 55000000 FEEDELF| BN ER TNV ELESH E(CH)
ALET., LENDT. chradchr8DEFIDHFAE LN TERDHCEFHIELTVWERADTIEELZE L, &=
=, PO 0— BEEC, *fastad WDIREFH* ttCBFICEE NI &SN ETO T ITEL S
e Tl

(7L - (574 LI NUOES] TRHLEWNIT 7 ILEBL }kadgta¢ 175,

1. (single-)FASTAR:TL T 7 ()l (samplel.fasta)DIES:

FEOSEE (IBR03, BRhi0)Did| EiHlt 370 75?.‘9% flill'.G TG fllil'.[j G G T [3 T

in ¥ <- "samplel.fasta" )T AR EEEL Tin fIZiEH
out_f <- "hogel.fasta" #8077 1 ILEEIETEL Tout_flI48H
param <- c(2, 2) s Lz EE O R SRR EIETE
# BT :H;r—iift I
library(Biostrings) #/ oy A — DDA
by TR
# A7 7 A IOFFAT -
Lot - roaaARKMACt T oSt Fam £ Frrmat "L "y g -l-__.?';'.l:li":ll—_'l 1~ 3 = 1l f‘I‘*.EEZh-\.lJ-;
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__ B SEELETOOT HEOSRIELY
A5 IEE = 84y ) LBRA A
=%, \@Eﬁlld)t)l UHiL4 s

LEESIM L., FEDEEDER 7 EHIZE
PUHIPYAERLET . Q%0 v7,
< C O RESNTWEWESS | iuau-tokyoacjp/~kadota/r_seqhtml#in = A, 7B (278U E T, @15“ BE1OD. @)\
1> b0 | —8 | BEUEREDERSIEEG | Bios| 7177 /L. O 5. OTIEELESS
I_ _ . | 7 | BloS) o b 0 O R SIE G L
s Zh ez as Soman. Teontmn, =opm &3 famnt, @DH AI7 AL (hogel fasta)

@ ROEEERFIEIF

BIZ(EADITFAILAE BT JAEDTEEESC. chr3d20000/ 55000000 FEEDELF| BN ER TNV ELESH E(CH)
ALET., LENDT. chradchr8DEFIDHFAE LN TERDHCEFHIELTVWERADTIEELZE L, &=
=, PO 0— BEEC, *fastad WDIREFH* ttCBFICEE NI &SN ETO T ITEL S
e Tl

1970 - I74LohuozEl tarLenor-oead sl adonta.l 1,

1. (single-)FASTAR:TL T 7 ()l (samplel.fasta)DIES: [3 —|——|—

-
FROEE (IBmH'3, e o)y =T T30 ATY, |'IILII'|-_-|_|_G |'II—III'|DG
in f <- "samplelncasta"‘ #A DT 7 A BEIEEL Tin FIZIEH

out f <- "hogel.fasta" #0771 LT

param <- c(3, 9) #im L 7 LR }{adl:lta
#HEIG N r—DEO—F i
library(Biostrings) #1807 — D DFS T._].'E'.DGGT
# AT 7 1 I DOFIHAS

Lot - roaaARKMACt T oSt Fam £ Frrmat "L "y g -l-__.?';'.l:li":ll—_'l 1~ 3 = 1l f‘I‘*.EEZh-\.lJ-;

oy TR
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File Edit Code View Plots Session Build Debug Profile Tools Help
o - Of o - Go to filefunction = Addins =
Console Terminal Jobs

C:fUsers/kadota/Desktop/hoge/

= fasta <- readDNAStringSet(in_f, format="fasta")#in_fTIEEL]
7 A )DERF+AH

STFEEETOOT, FEDEELER A
blEd. EFEDORIDREYS /LB ZE
ER AT BEIC AR 0Tz, RIZ. @TRIES/
LESIMG ., EEDEHDEHECFE
PYHTOYUAERLET, QF01)v7,
CATERRLCIZIRYET , OfIE1D . DA
HI274LD,. OF F, ©®THEEL=3-9
EBHD. DEAMEEEHZFTIYHLT-
RN, ®@DHHNT7AIL (hogel fasta) .

. . . = 4= <
> fasta #HEELUTAIETTY RStudlod)%"{Tﬁ%Fﬂﬁf%ﬁﬁ‘Ui'é'o
A DNAStringset instance of length 1 wWritexsctringset(iasta, 11le=ou. -

width seq names
[1] 12 AGTGACGGTCTT kadota e =0
= :‘.:":' -{_a [::l -I: a -._‘I__.- # | Rename {;‘Mure"
= #ﬂk%— skiop > hoge
= fasta <- subseq(fasta, param[l], param[2])#paramT# i Size
R AR e Tt T~ R fas el TR ALTGACGGTCTT
= fasta HEZRLUTEE I —— T

. . | Khistory 142 KB
A DNAStringset instance of length 1

width seq names ._.-:'.:' hoge1.txt 1B
[1] 7 TGACGGT kadota o 101 T A | regetopng 62 KB
s hoge10.txt 142.1 KB
= #I7A)ICEE " hoge11.png .3 KE
> writeXstringset(fasta, file=out_f, format="fasta", ] hoae T b 51K
fastaODRBEFISELIE I 7 (I L TETF = |
- | hogel2.png 5.9 KB
- | | hogel12.txt 1388 Kl
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" A i @15']75':5475‘1%ﬁ(%ﬂo’(h%ﬂﬁ??%
JL(hoged fa) ZfE>THY . QEEDE
BRI BECHIDYIVIELE  siesonsmusanyzror

JL(list_ sub2.txt)Z 5 ZTEITIT H. &V

@ RUEERIIRIN x  + . - o
REHERITh,

< C @ REINTVWELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general_subseq biost... FAK

4.4>b0 | =88 | 5= 218 I D4.Z2EFT UL TESNZMulti-FASTAD 7 - Jl(hoge4.fa) DIEE: -

BHéyDaccessionESNEHH DESCHIGLIZEDTY., FHABLTHSLZ [15]8 : accession, 258 : start
fiIg, 358 : end’ﬁiEi MoiRadUARI7 )L (list_sub2.txt) EFHimAFE C. BIOEFIOmMuUIti-FASTAZD 7

ILET Y R B0 o

in_f1 <- "hogea.fa"
in f2 <- "list sub2.txt"

out_f <- "hogea.fasta"

O

#AD T 7B EIBEL Tin f1UIIBHI(multi-FASTAT 7 -7)L)
AT FAIEEEEL Tin f2AAE8M(Y 27 7-T)L)
N7 7 1B EIEE L Tout_fITHEHT

¢

library(Biostrings) #/ oy T — DDA
# DT 7 A DFRFAF
fasta <- readDNAStringSet(in f1, format="fasta™)#in f1TIEEL /-7 7 -1 ILDFRFAS
posi <- read.table(in 2) #gin f2THEELIZ 7 7 1L DFdAH
#ERL T2 TT
#NE “ ‘
hoge <- NULL RO B A ER TGN T 270D T L — 2RI Fhoge = {EREL T
for(i in 1:nrow(posi)){ #length(posi)EIFZIFIL—TF =T

wNEIT e T—DFE0O—F

obj <- names(fasta) == posi[i,1] #&HEFH-THEIDEHFELIERTobjIIIgH by TS—IN
hoge <- append(hoge, subseq(fasta[obj], start=posi[i,2], end=posi[i,3]))#subseqiE&iz=HILT -
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k=1T3EEE. multi-FASTAZ 74 )L, B H| I=TEZS24 | 1EELATHESSDH
HHETY, LR—FEFEREEES S TT .,

k=2 TEEE. A#Iv=—217 /. B2 E T prme=ra=17
MEEDEE., /ER (FIE10) . 1EXI (FIRE11)  /ERX (fBlIRE12)
I8 EFo 5l g A D B
0 GCEE. U7 LBRIIZEER. BB ERFIDOTIYHL
m T/ LA XHETE
0 YT IVT—2(HIRES2) . #7E E (coverage) . BARITE Z 5 (HIRET)
0 5I7ES (k=2). f5I7E9 (k=3) . 1,000iEHK DRIEY /L (YT IILT—2DHIRES3)
O 5I#E11(k=10). HlE12(k=10), >—V T RAIS—Z 2L IHGE
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" DY INTF—5D-

-Ij-‘/j°)|,7_—“_5( ({511 EE32) CoREAES

— Ll X
@ RUOEEEFIER X
< 2> C 0O FREINTWEWEE | ivau-tokyo.acjp/~kadota/r_seq.html# FAR
« EAHAFEE (st modified 2020/03/06) NEW B
o B TIIFT—H

t modified 2019/09/06)

e 7200 | —% G YLz (last modified 2014/07/17)

e >0 | —f% | FEOMNFF=TOSEHICEA (last modified 2014/07/17)

e /O — % | FEOF—D— FES0iTelE(EE) (last modified 2019/04/24)

o 2RO | —f | A LRIEEES|F 4R (last modified 2014/06/16)

e /0O | —F% | FEOEZOUEERETTDIE % (last modified 2015/02/19)

o 20| — 5% | FEOEDIEEFEE (last modified 2013/09/12)

o A 0+0O | —f% | BEULEEOESFEERE | (CDULT (last modified 2019/09/06)

o 20O | —f% | BEULZEEORSFHIE | Biostring (last modified 2019/09/06)

o« >0 | —#% | EEELEID(ZE&E2description)DEFIZEEIE (last modified 2014/03/10)

o > b0 | —f% | BERECY](translate)®ERE | (CDULVT (last modified 2019/09/06)

o >0 | —#% | #5RECH (translate) & ER4E | Biostrings (last modified 2015/09/12)

e />0 | —#% | #ERECH] (translate)® B8 | seqinr(Charif_2005) (last modified 2015/03/09)

« 4> 0O | —#% | 8% (complement)%Ei#E (last modified 2019/03/10) S LACSIZAN

o A", | —#% | WiHERE (reverse comnlement)# EV4E (last maodified 2019/03/10) M
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" L ————H @ﬂwﬁ»%“—@a QpIRE2IL . L

527 )L T—4 (BIRE32) SRS

e )b’ﬂ’ﬂﬂi?’éxﬁ'}? I~’C'§'o
@ RUOEEEFIER X
< Q @ FRESNTWEWE(E | iu.au-tokyo.acjp/~kadota/r_seq.html#sample_data TAk
32 rFERATFED S >4 LBFIN S 4/ LIZFASTAR T, 7 7 1)L (sample32_ref.fastadsample32_ngs.fasta) T =«

g_!}

SOUIBEOEZ=DVU I 7 L AEMEER LIS, 208EEDESENZ 10V - RALETS Y LBEUES
OTTF, EEOEELIZAS22%, CH28%, GH28%, TH22%(CLTWET, UI7 L > RESI(URES ) A
BcF)M'sample32_ref.fasta@. 10U — BNSRRBRIENGST —~h'sample32_ngs.fastaCTd., U—RE20
BETI0U— RO T h—%)L200i8R 20, 50%%}'3*5&575&}{7‘"/hﬁaﬁlmm{gfz—ér}x LTNB &
([CI2DFETF(4X coverage(ctBE). 4> 0O | NGS | B2FIERE | ==l —2 3257 -9 | S LRIBEE
AOERNS EBEFNICALTT,

out_f1 <- "sample32 ref.fasta" } #0777 1L EIEE L Tout_f1lCASH

out_f2 <- "sample32 ngs.fasta" #H:'.;’j?’; I EFIBEL Tout f2lZ48H#A

param_len_ref <- 50 'J??L/DR@E?‘J@E% ZI8E R

narabi <- c("A","c"," #l ) T OEEIEERH CACGTD I U = EhE A 73 L DI2F 27282
param_ comp051t10n <- c(zz, 28 #{ﬂ,C,G,T@jﬁﬁ?)%ﬁ%@??ﬁktﬁ%?ﬁfﬁ

param_len ngs <- 20 #)— FEEEE

param_num_ngs <- 10 #!)— FE>iEE

param_desc <- "kkk" #FASTATETV T 7 /UL»CDdescrlptlonff‘jic_ual_?'%)?\]@

# G ey — D 0O—F

library(Biostrings) #) 5w T — D E AT

s AE(U T 7 L BRI ) ) e
set.seed(1010) sHF LGL(EILEFZGS L DT Sz v
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'_m 0.2
ST T—R(BIRE)

@*DL‘/7°)I/7_-“—’5!0)\ @fIgE321%. 1B

)L€1’EE‘Z'§'%>Z7U7 F'CTO @’C?R'd'A,

@ ROEEEIIEF X C,G TOHFEHELLLET, OIEENDRS
& C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#sa 0) @{Ji,._,\"f/.[;(sample32 reffasta)"é

32. k-merfBTAD S > LABFIN S 4R ULTCFASTART. 7 7 -1 )L(sampled

ER

FI DODEBD TEHRL TLET,

SOIBEME=DU I 7L U RAEFEEMLIZOE. 2OIEEEOEDERZ 10U - Fa2ii5 A LAME LS
DTT, EEOEFEFLFAN22%, CH'28%, GH'28%, TH22%(cLTWET, YU I7L>REFURES J A
BB M'sample32_ref.fasta@. 10U — RS RSRIENGST —~h'sample32_ngs.fastaCTd. U—RE20
EBEETI0U—-FROT H—=4)L20018E L1120, 5[}1‘5%}'3”:3}3575&}51/AE’E@J@ME‘“}}—?}R LTWhaC &

[CHDFEF(4X coveragelciBY). > RO | NGS | BERFIENE | 2 Za L —23>F—4 | S A LRIGERD
PDEMN S EBEFRNCELTT,

out f1 <- "sample32 ref.fasta" #0777 7 1L EIEE L Tout_f1lZA%H

out_f2 <- "sample32 ngs.fasta" #7077 1L 7T HETEL Tout_f2l ZHEH

param_len ref <- 50 ) 77 L ABIDES 28T

nar‘-abi {_ C(“J&.“J"C"J"G","T")
param_composition <- c(22, 28, 28, 22)

T OB CACGTOM U A i 2 7Lk 312T Brebh
,C,6, T U T ) SR DEE R R e

param_len ngs <- 20 —FEZIEE

param_num_ngs <- 10 #') — FEEIETE

param_desc <- "kkk" #FASTAFEE, 7 7 ”UL»CDdescr“lptlonff‘jic_ual_?'%ﬂ\]@
#MEIS A T —DEO—F

library(Biostrings) ‘ #/ oy T — D IERARIAT

# A () T 7 L BB ) ) —
set.seed(1010) sHF LGL(EILEFZGS L DT Sz
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» T ILT =8
—\"

*7“/7)1/ —3 (15]2832)

@ RT)EZEFER ‘

>kkk a
GAAGTTGTCTTTTGAACTCAGTACACCAGGACATGAAGACGCGGACGGCA |3

£ |

SUIBEMEZDU I 7 L ABMNEER LTZDS. 201 8EEDEIZELS

QYU TILT—ED ., QFIfE32(Z. 15
BCHBITDEERT IV IDHERINT,
QRIES ) LERIENGS) —FDT7A
IWEERT BRIYTRTT , DTRITA
C, G TOFELLERT, GO0EHEDRS
D . ©&{RE4H /L (sample32 ref fasta) Z.
FTODEH TERLTLET , ®DF
gh. @,

DT, EEOEFEFLEFAN22%, CH'28%, GH'28%, TH22%(IcLTWET., UIJ7L>REAREST . A
B3l )h'sample32_reffastaT. 10U — RHSRBARIENGST —4Fhlsample32 ngs.fastaTd. J— K20
BETI0U— R2OT R—4)L200i8E 20D, 50?%)’3‘5&5%@?)1&@55']@4{&; TALTWBCE
[C/2NZFET(4X coveragelciBY). > 0O | NGS | BEFIEE | =Za L —2 37 —4 | S5 LRIEER

# PN T 71 ILBTIEEL Tout f1IHEHA

#1771 LR FIEE L Tout_f2l 2454

#)) 77 L AR DES FIETE

e T OFHEIEENF CACGTOAN U B RIEA 73L& DT B8l
param_composition <- c(22, 28, 28, 22) ,C6, T T BIEED TR HETIETE

param_len ngs <- 20 — FREZIETE

SIDERNS EEFNICAELTT, ‘

out f1 <- "sample32 ref.fasta"
out f2 <- "sample32 ngs.fasta"
param_len ref <- 50

narabi <- c("A","C","G","T")

param_num_ngs <- 10 #') — FEEIETE
param_desc <- "kkk" #FASTAFET, 7 7 -1 )L (DdescriptioniTI 30T 2%

B Ay =D FO—F -
#/ 5w AT — DD ERF AT
R FAR—TA

library(Biostrings) ‘
#AE () 7 7 L REAERY

)
set.seed(1010)

#BF LG LW(EILEEIES L DCT S70)
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» T ILT =8
—\"

*7“/7)1/ —3 (15]2832)

X

@ RUEEETIRR
C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.htmli#sa

<

32. k-merfBTAD S > LABFIN S 4R ULTCFASTART. 7 7 -1 )L(sampled
g_!}
SOUIEEEMEZDU I 7LV AEBMNEERM LIZOE. 201 8EEDEIHET
DTT, EEOEFELZAN22%, CH28%, GH28%, TH22%(C LT
Ao A'sample32_reffastaT. 10U — RS2 3RENGST —Fhisq
EBEETI0U—-FROT H—=4)L20018E L1120, 5UiE§J-U'"‘f:nI&Lé::'1315?":}’55r
[C/2NF T (4X coveragelctHE). A 0O | NGS | ECFIERE | =

O TILT—2D ., DFIRE32(%, X
BRI DERT IO DHEFHANT,
QRIS / LERIENGS ) —F DT 74
IWEERRT BAV)TRTT , DTERTA,
C,G TOHFELLET, OO0 EENDRS
D . ©&{RE4H /L (sample32 ref fasta) Z.
FTDDEH TERLTLVET , ®DH
EM. 0, RIZ ARTES / LBRSZE) T7
l//Z&L,'C @208 E KD ERHEZFI
(N—R)Z&.WIEZSUF LT,
A (DA )—K (sample32 ngs.fasta) o

out f2 <- "sample32 ngs.fasta"
param_len ref <- 50

narabi <- c("A","C
param_composition <
param_len_ngs <- 20

SIDERNS EEFNICAELTT,

out f1 <- "sample32 ref.fasta"
28,

,'TY)
22, 28, 22)
#!)— FE*IETE
param_num_ngs <- 10 #!)— FE>iEE
param_desc <- "klk"

# BTy T — DEO— F
library(Biostrings)

#7377 L ABRIERY)
set.seed(1010)

#/ 5w AT — DD ERF AT

#1707 7 1B EIEEL Tout F1IHEH

#1771 LR FIEE L Tout_f2l 2454

#') 77 L 2RO ES TIEE

#LU T OFEIEERF CACGTOI U E RE A 73L& 22T 27260(2
#(A,C,G, T T ) SIREOFELEETIETE

#FASTATET, 7 7 1 L (DdescriptiontTI ZE0ih T 2

#BF LG LW(EILEEIES L DCT S70)

oy TR — A
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'U'/?)L

— 3 (451

RH32)

@ RT)EZEFER X

&«

C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.htmli#sa
32. k-merf#tTAD S >4 LRI S &R UIZFASTARER 7 7 - JL(sample3

ER

SOIEEOE=OVU J 7 L ABERIEER LIZOSE. 201 8EEOEIDESS
ISR OFELLEAN 220%, CH'28%, GH'28%, TH'22%I(CLT
10U — R 52 3RIEENGST —5h'sq
BETI10U— RE2OT R—4)L200i8E L1200, SOEENSRRBTDY
1> 0O | NGS | BEC%I|EREE

DTI,
BeF)hisample32_ref.fastaT.

[C7T2DFE T (4X coveragelc ),

| = =1

SIDERNS EEFNICAELTT,

out f1 <-
out f2 <- "sampl
param_len ref <- 50

narabi <- c("A","C","G","T")
param_composition <- c(22,
param_len_ngs <- 20
param_num_ngs <- 10
param_desc <- "klk"
wh BT e —DEO—F
library(Biostrings)

28,

“sample32 ref.fasta"
e32 ngs.fasta"

28,

22)

#7771 I EEIETE
#7741 I EFIETE
#') 7 7 L BRI DE]
#LLF ORETEERF CAC
#(A,C,G6, T T )58
# ) —FE#ETE

#!)— FEEIETE

#FASTAFET, 7 7 -1 )L (0d

QYT ILT—E2D . QFIE32(E. 15F
BRSIBTDERTI=—vIDHEAINT,
QMRS /) LERIENGSY—FDT74A
IWEERT BRIYTRTT , DTRITA
C, G TOFELLERT, GO0EHEDRS
D . ©&{RE4H /L (sample32 ref fasta) Z.
F9 DDER THERLTWVET , ©®DH
Bh. ®, RIZ. RHES / LEEHIZF) T 7
I//xtt,'c 92015 H E DR EL S|
(J—R)Z. 1R ZF L LT,
AD{R#8')—F (sample32 ngs.fasta) . 2
FERFECEBNERINDELSIZLTLY
BDT. BFoREILERNEOND, /-
L. RERED/IN—D30 7y TRICEE
RITTHEERPELGYET . $EBLT
T REEDN—23 A REICEED
HEBNEDEASERNET,

#/ 5w AT — DD ERF AT

#BF LG LW(EILEEIES L DCT S70) M

oy TR — A

#ARE(N T L tﬁuiﬁ)
set.seed(1010)
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@201 ERDEHESI (1) — F%&.m

_|j_ 7 )I/ — 9 (1@1 5532) BERSU5 L L=, DRE)—
‘/ = (sample32 ngs.fasta) DH 5,

@ RTEZEFIER X - O X
< C @ FEEINTWEWES | iuau-tokyo.acjp/~kadota/r_seq.html#sample data TAk

ER

32. k-merfTAD S > LABFIN S 4R UTCFASTARET. 7 7 - JL(sample32 _ref.fastad sample32_ngs.fasta) T

SOIEEDEZ=DU I 7 L AEAZEERL U]
MDTY, EBEOFELLFAN22%, CH28Y
BcF))At'sample32_reffastaT. 10U — 1)

BETI0U—FROT —4~JL20018E &
[C/2NZFE T (4X coveragelciBE). A2 kI
out f1 <- "sample32 ref.fasta
out_f2 <- "sample32 ngs.fasta
narabi <- c("A","C LU
param_composition < 22, 28, 28,
param_len_ngs <- 20

param_num_ngs <- 10

SIDERNS EBARN(CALTT,
param_len ref <- 50 ‘
param_desc <- "kkk"

# BTy T — DEO— F
library(Biostrings)

#7377 L ABRIERY)
set.seed(1010)

>kkk_24_43
CACCAGGACATGAAGACGCG
>kkk_28_47
AGGACATGAAGACGCGGACG
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_4_23
GTTGTCTTTTGAACTCACTA
>kkk_5_24
TTGTCTTTTGAACTCACTAC
>kkk_7_26
GTCTTTTGAACTCACTACAC
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_23_42
ACACCAGGACATGAAGACGC
>kkk_1_20
GAAGTTGTCTTTTGAACTCA
>kkk_3_22
AGTTGTCTTTTGAACTCACT

OU— RS mElizs
9. UIF7LABH(RET J I
le32_ngs.fastaTd., U—RE20

[BFIDAES—T AL TNE T &
-2 3> T8 | 5 LR

out F1{ZiE#f

out_f2lZ#Ei#f

Si=ps

U FBHEA S L DZT Drzehl
(DTFIE L EE = 18E

riptioniTIZitaikd 2%

oy TR — A

S 4 DICT S )
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« B AINT =R

(1512832)

HUTIILT—4

@ RTOEEFFIER 9

DR —F D, @description&f 53 %
Bnld.QFn)—FMN, DREST /L
EEHlhDEDEBRHEMINNHMNS,

>kkk

GAAGTTGTCTTTTGAACTCAGTACAC

=

— L

ample_data TAE

AGGACATGAAGACGCGGACGGCA |3 ref.fastad sample32_ngs.fasta)T

SOHIEEEDEZDOU I 7 L2 AEHI=E &R L]
MDTY, EBEOFELLFAN22%, CH28Y
BeF))M'samplel32_reffastaT. 10U — 1
BETI0U— KO T M—~)L20018E &7

>kkk_24_4
CACCAGGACAERAGACGC
>kkk 28 47

OU— RS mElizs
9. UI7L AR (RET J I
2_ngs.fastaCd. U—F&20
| DAEZ -T2 ALTNS &

ey ) M A T8 | 58 [
A 5 BHRICAL Y. ﬁ‘ﬁ&cﬂag?mcseeeme ENTNS
out_f1 <- "sample32_ref.fasta" TTGAACTCACTACACCAGGA|out_f1lctsin
02?15?1;; r;?-rj:eiié_rgeifasta >kkk_4_23 {;éjl_fzic_%ﬁw
Ear‘alﬁ c—_c(“ﬂ.","E:,"G","T“) GTTGTGTTTTGAAGTCACTA %%%FEEJEEHLWJ DT AT 8hZ
param_composition <- c(22, 23, 28, [Dkkk 5 24 (DTFIE L EE = 18E
Ea“am—le“—"gs < 1 TTGTCTTTTGAACTCACTAC
Aram dest <. "ikk" >kkk_7_26 riptionFICIElT B

paran gese GTCTTTTGAACTCACTAGAG| o7 - =i
# By —DEO—F >kkk_12_31
Library(Blostrings) TTGAACTCACTACACCAGGA o
sAE() T 7 L 2B >kkk_23_42 —
set.seed(1010) ACACCAGGACATGAAGACGCE &£ 24 27

>kkk_1_20

GAAGTTGTCTTTTGAACTCA

>kkk_3_22

AGTTGTCTTTTGAACTCACT
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« B AINT =R

(1512832)

HoTIT—4

@ RTEZEFIER 9

DR —Kd )., @descriptionSp 9%
BnlEX. 7D )—kh, DEST /L
BESRDEDFEERENDNHLMNS,
DA,

>kkk

GAAGTTGTCTTTTGAACTCACTACACCAGGACATGAAGACGCGGACGGCA
ER

ample_data TAE
32_ref.fastadsample32_ ngs.fasta)T

SOHIEEEDEZDOU I 7 L2 AEHI=E &R L]
MDTY, EBEOFELLFAN22%, CH28Y
BeF))M'samplel32_reffastaT. 10U — 1
BETI0U— KO T M—~)L20018E &7

[C/2NZFE T (4X coveragelciH). ‘ “i IE[

SIDERNS EEFNICAELTT,

out f1 <- "sample32 ref.fasta"
out f2 <- "sample32 ngs.fasta"
param_len ref <- 50

narabi <- c("A","C","G","T")
param_composition <- c(22, 23, 28,
param_len_ngs <- 20

param_num_ngs <- 10

param_desc <- "klk"

# BTy T —DEO— F
library(Biostrings)

#7377 L ABRIERY)
set.seed(1010)

>kkk_24_43
CACCAGGACATGAAGACGCG
>kkk_28_47
AGGACATGAAGACGCGGACG
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_4_23
GTTGTCTTTTGAACTCACTA
>kkk_5_24
TTGTCTTTTGAACTCACTAC
>kkk_7_26
GTCTTTTGAACTCACTACAC
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_23_42
ACACCAGGACATGAAGACGC
>kkk_1_2
GAAGTTGT TGAACTC
>kkk_3 22

OU— RS mElizs
9. UIF7LABH(RET J I
le32_ngs.fastaTd., U—RE20

[BFIDAES—T AL TNE T &
-2 3> T8 | 5 LR

out F1{ZiE#f

out_f2lZ#Ei#f

Si=ps

U FBHEA S L DZT Drzehl
(DTFIE L EE = 18E

riptioniTIZitaikd 2%

oy TR — A

S 4 DICT S )

IAGTTGTCTTTTGAACTCACT
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Contents
Introduction, HIRHEE T (k=2) . HIRMEE AT (k=1)
k=1TZEE. multi-FASTAZ 71 /L. thDBIEEZZELT
k=2 TR, BB~ =—a7 /L. HlrE2%E1T. HIrETZE1T
FERDEE. 1EX (IRE10) . {EX (BIRE11) . /ER (f5IRE12)
IS X FC | fE A D E 5

0 GCE=., JVA LBIIZARK., EH B OTIYHL
m T/ LY A XHETE

O BT T2 (515E32) . B R (coverage) . FEAFITEE Z H(FIFET)

O FIRES (k=2). FIRE9 (k=3) . 1,000 8 B DIRES / L (T IILT—2DHI|7E33)
O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE
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*BZE$ (coverage) 1

@ RUEER

BEsL, DIRES /LOERIEX. @
5018, @R —KIX. @D10ET. ®
)—FR(X208E, /> T, U—F D
IEEHIL10x20 =2001EE, CDIES

>kkk

jat]

A8 4/ Ls@)200 / 50 = ME 1 EER S
R TE (sequencing) MEEN TLVSD T,

GAAGTTGTCTTTTGAACTGACTACAGCAGGACATGAAGACGCGGACGGCA |3 % 78 3= (coverage) [Z4X coveraged*1=1 Y

ER

SOIEEDEZ=DU I 7 L AEAZEERL U]
MDTY, EBEOFELLFAN22%, CH28Y
BeF))M'samplel32_reffastaT. 10U — 1
BEETI0U—FROTR—4)L20018E &7
(CI2DEEF (4X coverage(cfBY), o bl
NDERDNS EBEFN(CELTY, %

out f1 <- "sample32 ref.fasta”
out_f2 <- "sample32 ngs.fasta"
param_len_ref <- 50

narabi <- c("A","CR@G","T"

param_composition
param_len ngs <- 20
param_num_ngs <- 10
param _desc <- " y

#BTE Sy T D EO— K
library(Biostrings)

#7377 L ABRIERY)
set.seed(1010)

BREELFT,

>kkk_24_43
CACCAGGACATGAAGACGCG
>kkk_28_47
AGGACATGAAGACGCGGACG
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_4_23
GTTGTCTTTTGAACTCACTA

28, |Pkkk_5_24

TTGTCTTTTGAACTCACTAC
>kkk_7_26
GTCTTTTGAACTCACTACAC
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_23_42
ACACCAGGACATGAAGACGC
>kkk_1_20
GAAGTTGTCTTTTGAACTCA
>kkk_3_22
AGTTGTCTTTTGAACTCACT

9. UIJ7LREHIREY /A
le32_ngs.fastaTd., U—RE20

ESDHEE— > ALTVET &
LS5 T8 | S LRIERE

out f1lZFEH

out_f2{ ZHEHA

Si=ps

U FBHEA S L DZT Drzehl
(DTFIE L EE = 18E

riptioniTIZE0ih s 2 HE

R FAR—TA

S 4 DICT S )
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S BELL, DREY / LORIIEL. @
5015 H . @B —K(X. D10ET. ®
*&E$ (coverage) 2 e gl

IEEE(X10x 20 = 2001 EH , CDIES.

© rozEs RABA ) 1200 / 50 = AfE43 5 B F 5
>kkk al JR5E (sequencing) MEINTULNAD T,
GAAGTT@ETGTTTTGAAcTCA.GTAGAG{:AGGAGATGAAGACGGGGAGGGGA 3 7B 5 (coverage) [£4X coveragedsT=(>

EEE%%@E%?-_’TGDU?? L/Z/R{EEEIJ"&EEJEE Ef;>kkk_24_43 ?%Eﬁ'?\b%jlo JE;'I:J%I‘Q:“ ®NGSU_F
gg;ﬁ@;}% imglﬂéi’jﬁtglf;,&tb% fol’gcli;]_zbﬁCAGCAGGAGATGMGACG T—3AMNFITIZHY . de novo genome
fg%%?;z;ﬁm Ej—%ﬁj 200iEE Dk 28 47 ;gzr;})gfgotvggifg / Aﬁﬂggff
—RDFF(4X coverageliBL). Y MIAGGACATGAAGACGCGGA| HES WSFENIZHS, Z0 B/
RS CERAIEAL T ﬁ%kkﬁ_ﬂ ERT B0 I%. U—FREDTOYL
ovtts < e o ([ TGAACTCACTACACCAG) 2, pep (=22 5 0T IR ST 53¢
»Eiiiﬂf?i‘?&f}-?@ o ooy B [GTTGTCTTTTGAACTCAC| &I T=8IZIE, ®35;§2X coveragets
param_composition ‘22, 28, 28, [Pkkk 5 24 F""_' \Z\EJE‘T’L\ Juﬁnﬂﬂb\fgéhéo
paran_len ngs <~ 20 TTGTCTTTTGAACTCACTAG
Sram desc oo k" >kkk_7_26 FiptiontTIoSRl T 3 A
parangese ¢ f“k"'r GTCTTTTGAACTCACTACAG) "7 =77 =75
#EIG )y T —DEO— R >kkk_12_31
Library(Blostrings) TTGAACTCACTACACCAGGA o
4R F ()T 7 L BB >kkk_23_42 i by JA—DA
set.seed(1010) ACACCAGGACATGAAGACGCE &£ 24 27 v
>kkk_1 20
GAAGTTGTCTTTTGAACTCA
>kkk 3 22
AGTTGTCTTTTGAACTCACT
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Boly, DIRES /LOEIIE(E. @
5018 &, Q) —FKIX. DI0EAT. ®
)—rR(Z2018E, /> T. U—FEID#

|iFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
78 =R (coverage) 3

IS E#1E10%20 = 200155, CDIEH.
R#A84°/ Ls200 / 50 = 4518 B A5

@ RT)EZEFER

>kkk al JR3E (sequencing) MEINTULVSD T,
GAAGTT@ETGTTTTGAAGTCA.CTACACGAGGACATGAAGACGCGGAGGGGA 3 7B 5 (coverage) [£4X coveragedsT=(>
5I3Giﬂ%%®§c‘-_’fﬁ}'_)??L/DREE?'J"&EIEEEL;]>kkk 24 43 HRBAZLFET  BEIL, ®NGSU_P
g%;ﬁé;% i%%ﬁéi’jﬁt?lfzmtb‘%zﬂfoiD(:S"_zarjzCAGCEGGEGATGAAGAGG T—RIMNFEITIZHY . de novo genome
fﬁ?%ﬂff“& ﬁj—%ﬁjﬁonﬁg@kkk_za_ﬂ ;gznjj?gf& otﬁfgﬁ?g/@ﬂ;g;&f
IR0 F T (4X coveragelc ). ¢ FAGGACATGAAGACGCGGA WSFNIcd, 20
T bb%@fﬁiﬁﬁ>kkk_12_31 EH T BI0ISE, J—FEDTDYL
Ut 2 < "eombless e, fasta" l{Eﬂ‘“‘ET%CTACACGAG BIBRBEHBDT, MAIEN5FD
D v,y AP |GTTGTCTTTTGAACTCAC| &7 &=, ®75‘50X°coverage*5
param_composition ‘22, 2%, 28, Dkkk_5_24 ERWE |H=WVEmMESnd, T
Ea“am—le“—”gf‘ D TTGTCTTTTGAACTCACT) LTCDiE®/E T A= DRIIEEHEL
aram_desc <. “kkk” >kkk_7_26 s g .
paran sesc < f"“" GTCTTTTGAACTCACTAG (S5 = 2 PSS AL IS A0 (A
BBy T — RO — F Skkk_12_31 Ao NCE .
Library(Biostrings) TTGAACTCACTACACCAG| THTok—merfi##TIC&>TH /LT (X
s AE () T 7 L BRI >kkk_23_42 @?’EE#\‘I 'éttl,\')_t’C'd’
set.seed(1010) ACACCAGGACATGAAGACkw e .
>kkk_1_20
GAAGTTGTCTTTTGAACTCA
>kkk_3_22
AGTTGTCTTTTGAACTCACT
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Contents
Introduction, HIRHEE T (k=2) . HIRMEE AT (k=1)
k=1TZEE. multi-FASTAZ 71 /L. thDBIEEZZELT
k=2 TR, BB~ =—a7 /L. HlrE2%E1T. HIrETZE1T
FERDEE. 1EX (IRE10) . {EX (BIRE11) . /ER (f5IRE12)
IS X FC | fE A D E 5

0 GCE=., JVA LBIIZARK., EH B OTIYHL
m T/ LY A XHETE

0 B TILT—52 (HIFES2) | #H7E F (coverage) . AL E 2 HWHIRET)

O FIRES (k=2). FIRE9 (k=3) . 1,000 8 B DIRES / L (T IILT—2DHI|7E33)
O fHlEE11(k=10). HlEE12(k=10), >—V I RIS—ZELHE
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i- A > hO | —f | kemerf#f | k=n(mEFHEEDHFEFAEIT) | Biostrings @Fn HEGIER  DIFS5>TYT  EBBAIZE

2|KE’J7ZL%Z_7:'(1§IJ wE 7)1 =

@ RUEEEFIER X - o X
< C @ FREINTWELEE | ivau-tokyo.acjp/~kadota/r_seq.html# FAR
o 20O | —#% | BRERECH (translate)=BRE | Biostrings (last modified 2015/09/12) -

> 0O | —f% | BRERESH(translate)®HWE | seqinr(Charif_2005) (last modified 2015/03/09)

<> 0O | —f% | B#E(complement)ZEXE (last modified 2019/03/10)

> 0O | —f% | Bi8#EEE (reverse complement)#& B8 (last modified 2019/03/10)

> 0O | —#% | HEE(reverse)ZHE (last modified 2019/03/10)

> 0O | —f% | k-merfZiT | k=1(18B 2 & OHBIREEEEET) | Biostrings (last modified 2016/04/27)

> 00O | —f% | k-merf#ifT | k=2(2:BRIEEDOHIESEEER4T) | Biostrings (last modified 2016/01/28)

> =0 | —#% | k-merf#iT | k=3(3:ERIEEDHIRSEEEEIT) | Biostrings (st modified 2016/01/28)

> RO | —#% | k-merf&iT | k=n(nEHIEE DT IRSEEEET) | Biostrings t modified 2016/05/01)

> k~0O | —#% | Tips | Pﬁ%@fﬂ%?"{f??rﬂb’&ﬁﬁ (last modified 2013/49/26)

4> k0O | —#% | Tips | T (last modified 2013/09/26)

> 0O | —f% | BEFIEE | & J LRSS | AHDBDS (Iast modified 2017/04/11)

> 0O | —f% | BFIEE | &/ LB | BSgenome (last modified 2019/02/22)

> 0O | —f% | B25EWE | JOE—4—62% | AHDBNS (last modified 2017/04/11)

> k0O | —f% | BEFIEE | JOE—4—EF | BSgenomeETxDb/*% (last modified 2015/02 v Fri—n
<> +0O | —f% | BFIEE | JOE—5—EF| | GenomicFeatures(Lawrence_2013) (last modified v
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S T RO | 2 | kmerB | ken(nERIEE O IRAE ) | Biostrings DOInERIEE I DIFS5TT , IEHBRIZE

ZIKE’JE%ZJJ‘(WJ RE )2

@ (RUEEEFIER X

@‘i C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general_kmer n_bios... Tk
7. 852 T—ADBIE3I2ERITLTESNEmulti-FASTAD 7 JL(sample32_ngs.fasta)DIES:
2EFIEE (k=2) ORIRBEFBREEDITDATT, 472 = 168D Dk-merHIRBEZITE I CLCRADFE
9, U—kslChiRBEZBLLTNET,

in_f <- "sample32 ngs.fasta” # AT 7 I BEIEEL Tin_flIi8H
out_f <- "hoge7.txt" #1707 7 -1 LB EHEE L Tout_fIZH5#
param_kmer <- 2 tk-merDkDEZEIETE

#wh BNy r—oF0—F e
library(Biostrings) #/ 5w T — D MFFAT

#3077 1 I DFAAF e -
fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIHEEL =T 7 T IL DA

#E
out <- oligonucleotideFrequency(fasta, width=param kmer)#kEiiSE O DIREEIEE 7 outl ZHEHH

77 T ZRTF

#
tmp <- cbind(names(fasta), out) #HEAORZIDIEH. TOH S IEIREEFER Dout=iES L ictmp £

write.table(tmp, out f, sep="\t", append=F, quote=F, row.names= F)#tmpG}EPE’%?EEL»T‘_J’—f‘”f" 2 TG
by TR

4
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o (20| —H% | k-merfZ | k=n(mEBESIESEMHIELEEEA) | Biostrings

ZIKE’J&%ZJJ'(WJ ®H7)3

@ RUEER

é‘i C O REZNTWEWERE
7.5-

5T

iu.a.u-tokyo.ac.jp/~kadota/r_seq.html#in{

. QFIgE7

DInEFIEE 1DIFS5TT , BBLITE
S RQOARTFANDHREH,
NOTDS / LERFIF50EETHY. B

DG EEF101)—F x 2015 E = 200

BE, 7/ LY A XDAMEDH B R (4X
coverage) CTHDC &75\/\75\’3'0,‘5

— S DHIFE3I2ZETLTESNIZmulti- FAETA??-fJb(sample32 ngs.fasta)DigS:

2:858R (k=2) OHRBEFREED DA
9, U— h‘l‘ﬂ_;fu_tljfﬁ*ﬁr’iﬁtljbtf?

in_f <- "sample32 ngs.fasta"
out f <- " 7. txt"
param_kmer <- 2

# B T —UFO0—F
library(Biostrings)

# A7 7 I DA
fasta <- readDNAStringSet(in_f, formats

#

out <- oligonucleotideFrequency(fasta,

#7 7 -1 LICERFF
tmp <- cbind(names(fasta), out)

write.table(tmp, out f, sep="\t", appel

>kkk_24_43
CACCAGGACATGAAGACGCG
>kkk_28_47
AGGACATGAAGACGCGGACG
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_4_23
GTTGTCTTTTGAACTCACTA
>kkk_5_24
TTGTCTTTTGAACTCACTAC
>kkk_7_26
GTCTTTTGAACTCACTACAC
>kkk_12_31
TTGAACTCACTACACCAGGA
>kkk_23_42
ACACCAGGACATGAAGACGC
>kkk_1_20
GAAGTTGTCTTTTGAACTCA
>kkk_3_22
AGTTGTCTTTTGAACTCACT

LIEEESTEIT S CLICRDE

| ZAE A
Ritesin

L ERF AT

O HIRFBE IR 7 out| 4B

HIRsEE F%ﬁ@out Fis e L Ttmp % A

#tmp NP FHIEFEL 7 v 112 T
R = o TR —

4

-
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o 20| —% | k-merf&if | k=n(mEFIEEDHIBEERNT) | Biostrings DInEfRiEE®K | OIF>TT IBBLRICTE

-0 73%2.7:‘(1’5"] RET)A i e

@ (RU)EEEFEER

&

DRI EEL101)—F x 2015 E = 200
IBE /LA XDMEDFEE R (4X

C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#in coverage)'C*‘%%)Cth%j\h\ofl,\%)o @
B S 7
7. E‘:ﬁgkf—ﬁ FLTESNEMuUlt- S

DBIE32% 25 L TESNEMUlti-FASTAT 7 Jb(sam| C 3 A CULVDD [Fk-merfEHTDkDIE,

DEFIEE (k=2) OLIEEEIEREESTOATYE., 472 = 1680ok-mi QANT7AIESFA HA—kL T, aE

9., U—rECHREEEELLTYFT, NET,
in f <- "sample32 ngs.fasta” # AT 7 AIBEIEEL Tin_TI5EH

out_f <- "hoge7.txt" #1707 7 -1 LB EHEE L Tout_fIZH5#
param_kmer <- 2 tk-merDkDEZEIETE

#NETL Ny T —F

library(Biostrings) #/ 5w A — D OFeRA

#3077 1 I DFAAF e -
fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIHEEL =T 7 T IL DA

A
out <- oligonucleotideFrequency(fasta, width=param kmer)#kEiiSE O DIREEIEE 7 outl ZHEHH

77 T ZRTF

tmp <- cbind(names(fasta), out) #HEAORZIDIEH. TOH S IEIREEFER Dout=iES L ictmp £
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names= F)#tmpG}EPE”&?E,EL»TF‘?}:{\” Q‘j\f%
u — =

4
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TR T L e
EREE 2 S (HIgRT)S oo

RStudio — Ll X

File Edit Code View Plots Session Build Debug Profile Tools Help

o - Of - Go to file/function = Addins - Bl Project: (Mone) =
Console  Terminal Jobs = Environment  History  Connections e

- To Console | —ETosource | @ §

R R R AR I NP, L I 1 S R
1A # 74 )UICHEE
> tmp <- cbind(names(fasta..
> # AN T 7 A )NDed»HAds _ _ write.table(tmp, out_f,
> fasta <- readDNAStringset(in_f, format="fasta")#in_fT
j:'é‘ﬁ LIz 7-1) b@gﬁ&;"i}_\% Files Plots Packages Help Viewer — [
= O | Mew Folder | @  Delete | =] Rename .J‘ Mare =
- #z'gﬁ C: » Users » kadota > Deskiop > hoge
> out <- oligonucleotideFrequency(fasta, width=param_kme & Name e
r) #kEEHEEDHIRSEE BIRE out (LS .
> “] .Rhistory 14.8 KE
- #17-1) HC{%@ ' hoge.txt 221 B
> tmp <- chind(nhames(fasta), out) #ERADBI(CIDIE = hogel0png 6218
R, TOHE(CHRIRBEBROout ZTIES LIztmpEER, hoge10.x -
> write.table(tmp, out_f, sep="\t", append=F, quote=F, r = hogell.png 634
ow.names=F)#tmpDPFZEIETFE LI I 7 (L TIRF hogel1.txt 142
= = hogell.png 591
= hogel2 txd 1385
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o A2 0| —fE | k-merf#iT | k=n(nmEBEHRIEEOHIBEEEAET) | Biostrings

EARH75E A (BIRET)6

RITHEE B AT7MILOHREIL, EE
MIZDoutA Tz o DHEFERLLED
T. QoutEITHIAA TR,

EStudio

Eile
o -

Edit Code View Plots Session Build Debug Profile Tools Help
Of| | = -

= Addins =

Console  Terminal Jlobs

IIIH\. I'!-I-III'\-I—'IK. Hl—'ll-“/ L] "-I'th.f

iE\ %GD@H: (CHIRBEEBIFRDout TIES LictmpEVERY

> write.table(tmp, out_f, sep="\t", append=F, quote=F,

=
> out

[1,]
[2,]
[3,]
[4,]
[5,]
[6,]
[7,]
[8,]
[9,]
[10,]
> |

ow. nis:F) #Ftmp DG HEIBETELIZ I 7 ()G TIREF

(]

OORRFPROOOREME M
A

NNOOKRRENOOOAH
_|

OO OKRPKRKRPRRLRRLROOPE
—

RN ORFPRPMNRMNMMRPEPEOON
—

>
NNRERRNNRREREO

MR EEEREWRPEWWMD
=

PFRPRMNRPOOORMNMNDG
=

OO OOOOORRF A
e

FRPWwWwWwWwMNRREREREWRE W
(]

OO RFRPROODORFRORKFN
(]

OOR OO OO OoO WM
M

W OMWWWROD O
()

HMHHI—‘I—‘I—‘I—‘I—‘I—‘E
RFNWNRRRERRNBWIE

A
OOROO0OO0OO0OORKEN
-Ih-lth—iu.l-h-lhl—iDD:I

B F i I i = |

= Environment  History  Connections e
“ToConsole  —®Tosource @ §
L TS e .
tmp <- cbind(names(fasta..
P write.table(tmp, out_f,
out
Files Plots Packages Help Viewer — [
O | Mew Folder | @  Delete | =] Rename :} Mare =
C: » Users » kadota > Deskiop > hoge B
A Name Size
Tt
Rhistory 14.8 KE
hogel.txt 221 B
=~ hagellpng 6.2 kB
hagel10.txt 142.1 K
= hagellpng 6.2t
hagel1 .t 142,
= hagellpng 501
hogel2.tut 138.

O

X

E Project: (None) -
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] e > RO | = | k-merfgt | k=n(mEREEDHIREERLT) | BostringsZ7a| = {Tinae. M N I7AILDOHR B (L, EE
ﬁ ~ - =] BIZDoutA Tz DHRELERILLED
7 ZF E"] f&%z_jj_(ﬁ'l LE 7)7 T.QoutEITHIAATR T, QLET

RStudio 101 T H5ERHIE. AAT7AILHI0

File Edit Code View Plots Session Build Debug Profile Tools Help U I\f~7b\b0

o - Of - Go to file/function = Addins - Bl Project: (Mone) =

Console  Terminal Jobs = Environment  History Cnnnectiunj. e

s f e et Tk b B ) B L P . F>Tk{i;inl24 Jij: S —

R TOBE [CLISEEBRDoUt T & UTztmpaERS v

> write.table(tmp, GUt—ii sep="\t", append=F, quote=F, r 1.:E&EEAEEAE%TGAAGAGGCGTa...

:w.nis:F)#tmp@q:'%'jﬂamb?i??#)bﬁﬁﬁﬁ dAGGACATGAAGACGCGGACS

> out >kkk_12_31 -

AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT qTTGAACTCACTACACCAGGA} 1o -
[1,] 1 3 2 1 3 1 2 0 3 1 1 00 0 1 0 >kkk_4_23
[2,] 1 3 2 1 1 0 3 0 4 1 2 0 0 0 1 0© GTTGTCTTTTGAACTCACTA| ==
[3,7 1 4 1.0 3 1 0 2 2 0 1 0 1 1 1 1 >kkk_5_24
[4,] 1 2 0 0 1 0 O 3 1 0 0 2 1 2 2 4 TTGTCTTTTGAACTCACTAG| &+
[5,] 1 3 0 0 1L 00 3 1 00 1 1 2 2 4 >kkk_7 26 221§
6,] 1 4002003 10011213 GTCTTTTGAACTCACTACAC| 52*
[7,] 1 4 1 0 3 102 2 0101111 Skkk 12 31 1421}
g,] 14 213 11031100010 TTGAACTCACTACACCAGGA| &'
9,7 2 1 1 0 1 0 0 2 2 0 0 2 0 2 2 4 >kkk 23 42 142,
[10, 1 2 1 0 1 0 0 3 1 0 0 2 0 2 2 4 ACACCAGGACATGAAGACGC! 59t
> | >kkk_1_20 138
GAAGTTGTCTTTTGAACTCA
>kkk_3_22
AGTTGTCTTTTGAAGCTCACT

183




o 00O —H% | k-merfZtT | k=n(mE

EARH7EZ A7 WHIRET)8

FIEEDHIRAEARIT) | BiostringsZ> 7

ETHRE BAHI77MILOBEIE. EEE
HIZQDoutA Tz D F EERILED
T. QoutEdTHRAATRT, QST

EStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

1017 H5ERHIE. AAT7AILHI0
J—Ff=he, BRIE. @D3FEH D) —FK
[ZxtLTiThni-2:E4Es B o HIR4a

O - OF . = Addins -
Console Terminal Jobs r%#*ﬁ%i%b\ @3??5 @%:I:%' *Eé
T, N e N Gl ChGCE A ”>kkk 24 43 ~
R TOBE [CLISEEBRDoUt T & UTztmpaERS t ta..
> write.table(tmp, GUt—.jii sep="\t", append=F, quote=F, r WEﬂEEAEEAE%TGAAGAGGCG,
:w.nis—F)#tmp@q:'%ﬁh;Eb?ij 1)V TR JAGGACATGAAGACGCGGACG
> out okkk 12 31
AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT TTGAACTCACTACACCAGGA -
[1,] 1 3 2 1 3 1 2 0 3 1 1 0 0 0 1 0 >kkk_4_23
2,7 1 3 2 1.1 0 3 0 4 1 2 0 0 0 1 0 GTTGTCTTTTGAACTCACTA| ==
[3,7/2 4 1 0 3 1 0 2 2 0 1 0 1 1 1 1|‘ >kkk 5 24
[4,] 1 2 0 0 1 0 0 3 1 0 0 2 1 2 2 4 TTGTCTTTTGAACTCACTAG| 1#&+
[5,] 1 3 0 01 0 0 3 1 0 0 1 1 2 2 4 >kkk_7_26 2211
[6,] 1 4 0 0 2 0 0 3 1.0 0 1 1 2 1 3 GTCTTTTGAACTCACTACAC| 82t
[7,] 1 4 1 0 3 1 0 2 2 01 0 1 1 1 1 Skkk 12 31 142.1 &
8,] 14 2 1 3 1 103 1100010 TTGAACTCACTACACCAGGA| &'
[9,] 2 1 1 0 1 0 0 2 2 0 0 2 0 2 2 4 Skkk 23 42 142,
[10, 1 2 1 0 1 0 0 3 1 0 0 2 0 2 2 4 ACACCAGGACATGAAGACGC! 59
> | >kkk_1_20 g
GAAGTTGTCTTTTGAACTCA
>kkk 3 22
AGTTGTCTTTTGAACTCACT
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[ e o RO | % | k-merfgiT | k=n(nBfiam=mt BIaE ARl | Biostrings
~ - EiEi :>S)
RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o - O - £ file/functi * Addins =
Console  Terminal Jobs
A e i e Y | e WAL S T e L2 W]
=
> out
AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT
[L,] 1 3 2 1 3 1 2 0 3 1 1 0 0 0 1 0
2,] 13 2 1 1 0 3 0 4 1 2 0 0 0 1 0
3,] 1.4 1 0 3 1 0 2 2 0 1 0 1 1 1 1
4,] 1 2 0 0 1 0 O 3 1 0 0 2 1 2 2 4
[5,] 1 3 0 0 1 0 0 3 1 0 0 1 1 2 2 4
6,] 1 4 0 0 2 0 0 3 1 0 0 1 1 2 1 3
7,] 1 4 1 0 3 1 0 2 2 0 1 0 1 1 1 1
¢,] 1.4 2 1 3 1 1 0 3 1 1 0 0o 0 1 0
[9,] 2 1 c 1 0 0 2 2 O 0 2 0 2 2 4
[10,] 1 2 “..E 1 00 3 1 0 0 2 0 2 2 4
> colsums (out)
AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT
11 3010 319 4 618 20 3 6 & 5 12 14 21
> |

TILAZXHEEDEEIX. J—KZE
TIIHELKAAT7AIVERTEZS, 5
(columns)Z ED#FI(summation)ZFEtE

95, DcolSumsB#IFEIT,. B

SOHARXFTHAH_EITEE,

AHED

=

Rl Project: (Nong) =

Environment  History  Connections e
To Console  —®Tosource @ §
e e e e
write.table(tmp, out_f, ..
out
colsums (out)
Files Plots Packages Help Viewer — [
O | Mew Folder | @  Delete | =] Rename ,,,I' Mare =
C: » Users » kadota > Deskiop > hoge
A Name Size
t
Rhistory 148 €
hogel.txt 221 B
= hogelO.png 6.2 kE
hagel10.txt 142.1
= hagellpng 6.2t
hagel1 .t 142,
= hagellpng 501
hogel2. txt 138

185




] e (IO | | k-merft | k=n(nBriamnbREaEs) | Bostringsgraa| 7 / LA ZAMEDSEIE. V—FZT &
= $E/J7L~ - 73—(16“ EE 7)1 O TIXLGELARNT7AILEARTEZ S, 5
= * &:% A = (columns)Z &M #AFN(summation)Z &t &
RStudio 9 5. DcolSumsBAMEET EAHTD
= = — —_ = -
File Edit Code View Plots Session Build Debug Profile Tools Help S?)}'Lj(jf%—c%é;&"'I'§‘o ®1§UK
0 - R - Go to file/function = Addins - ‘iTTtL\DZE%ﬁiﬁglis @é%r‘-tsz-l E
Console  Terminal Jobs II:I:II I,% L/T: tﬁg *R-g- é o
C:.fUsersfkadota/Desktop/hoge #To Console | = To Source o
Tt W DR e T T '|—Illr-|'V-rl" I =~ “— IR~ s I & L — FI™~141 I—IIIH Ty L= |||u\.||u|||'=ak| L= WS- L 5 e
> write.table(tmp, out_f, ..
> out ' out
AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG |TT colsums (out)
[L,] 1 3 2 1 3 1 2 0 3 1 1 0 0 0 1|0
[2,] 1 3 z 1 1 0 3 0 4 1 2 0O 0 0 1| 0 Files Plots Packages Help Viewer — [
[3 ’:| 1 4 1 0 3 1 0 2 2 0 1 0 1 1 1! 1 O MewEolder 9D Delete o Renzme | A0F More -
[4’] 1 2 0 0 1 0 0 3 1 0 0 2 1 2 ? 4 C: » Users > kadota > Desktop > hoge |
[5,] 1 3 0 0 1 0 0 3 1 0 0 1 1 2 2| 4 4 Name o=
6,0 L 4 00200 310011 2 1|3 o !
7,] 1 4 1 0 3 1 0 2 2 0 1 0 1 1 1|1 Rhistory Hsy
¢,] 1 4 2 1 3 1 1 0 3 1 1 0 0o 0 1(0 . hagel.txt 221 §
[9,] 2 1 c 1 0 0 2 2 0 0 2 0 2 2|4 = hogell.png 6.2 HE
[10,] 1 2 1 0 0 3 1 0 0 2 0 2| 4 hogel0.txt 142.1
> colsums(out) ™ hogell.png 631
AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT hogel1.txt 142,
11 3010 319 4 618 20 3 6 & 5 12 14 21 = hogel2png 501
> | hogel2.txt 138.5
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o« A2 RO | — | k-merfigif | k=n(mBFIEEDHBSAERRN) | BiostringsZ> 7

EARGEZFBIETT

EStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

o - Of - Go to file/function = Addins =

Console  Terminal Jlobs

C:fUsers/kadota/Deskiop/hoge/
Al L | LI B o s e I & e — 11 ]

=
> out

[1,]
[2,]
[3,]
[4,]
[5,]
[6,]
[7,]
[8,]
[9,]
[10,]
> colsums(out)
AA AC AG AT CA CC CQ CT GA GC GG GT TA TC TG TT
11 30 10 319 4 6 18 20 3 6 8 5 12 14 21
|

]

OO OOO0ODOOKKFN
G

OORRFROOORFEMEL
(]

NNOORRENOOOH
_|

OO OKHRRKRPRKRPRRLRROOPE
-

RN ORFRPMMNMMRPEOON

A

CA
3
3
4
2
3
4
4
4
1
2

G
2
2
1
0
0
0
1
2

=

RFOoOOOoOOORRFE+
)

N

OO RFROODOKFEORN
(i)

OOoORODOOoO OO WO
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4

NNRERRERNNRERREQ

TILYAZXHEEDEEIL. J—KTE
TIXEKA AT 7AILEARTEZ S, 5
(columns)Z ED ¥ F1(summation)ZETE
5. DcolSumsBI#EEIT. EAFD
SHDAHRXETHAH_EITTEE, OFIZ
(ETTELS 2EGIEE (X, @2 F T21[H
HIRLT=EEEIRT 4, SIEHIETDFER
[ZxtLT. DcolSumsZFBIMTEITLT =,
ZhERIHBP>TINDDHFIES,

-lh-lth—‘UJ-lh-hl—‘DD:I

out

colsums (out)
Files Plots Packages Help Viewer — [
O | Mew Folder | 9@ Delete = | Rename i} Mare =
C: » Users » kadota > Deskiop > hoge
A Name Size
Tt
Rhistory 14.8 KE
hogel.txt 221 B
=~ hagellpng 6.2 kB
hoge10.txt 142.1 K
= hagellpng 6.2t
hagel1 .t 142,
= hagellpng 501
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O YT ILT—32 (HIFE32) . #HEZ (coverage) . AL E 2 HWHIRET)
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5| EE8 (k=2

o A2 0| —fE | k-merf#iT | k=n(nmEBEHRIEEOHIBEEEAET) | Biostrings

@ RT)EZEFER X

) 1

@\ C @ REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#in
8. HoTIF— S DFIE32E =T U TESNIEMUlti-FASTAD 7 A Jb(samy (120 L= EfERT 4, S ST D5 H

2EHERE (k=2) OLIRBERBREED™ODATT, 472 = 1668 0Dk-m¢
9., FU-FREFEUCHBEEZLHT S0 AETI,

in f <- "sample32 ngs.fasta"
out_f <- "hoge8.txt"
param_kmer <- 2

#HEG N T —DFEO—F
library(Biostrings)

# AT 7 I DFFAF

#AE

out <- colSums(hoge)

#7 7 -1 L C{RTF

1

#A DT 7T BEEEL T
#HAN 7 F1ILEEIEEL T4
#k-merDkD{EFIETE

TILHAXHEDEEIL. ) —FZE
TIXHELAAT7AIVERTER S, 5
(columns)Z ED ¥ F1(summation)ZETE
5. DcolSumsBI#EEIT. EAFD
SDHAXFETHAH_LITEE, DB
(ETTELS 2EGIEE (X, @2 F T21[H

[ZxfLT. DcolSumsZBIMTEITLT =,
CNERYMNSTOTNADH ., DFIRE
8o ®colSumsFA#IIZCTHELTLVET
. AERELT,

#/ % AT — (D FRAAT

fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL -7 7 1 IL OFFH A

hoge <- oligonucleotideFrequency(fasta, width=param_kmer)#k:EimEE D DIREREEH # hogel Z18H

#51) 2 & OIFOE out] SHEH

write.table(out, out f, sep="\t", append=F, quote=F, row.names=T, col.names=F)#outHE=I5F .7

oy TR

[ 3 -
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i- A0 | —i% | k-merf##T | k=n(mEBFHEEDHIREEEARIT) | Biostrings
179"1 78 (k=2) 2

OEREST

ZhogeA 7
HELT, BcolSumsZE=EFT
@outAD

o = 4=

~

~ O

R, PIRETEELY . HIRES
TlIO2:EGIE R D HIFEEFITIER
DML, @QFNnEA
LT-fER%.
DIIMILTLNDD T

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
@ - R - Go to file/function * Addins -
Console  Terminal Jobs =
> library(Biostrings) B0y A —EER
1A A

=

> #A T 7 A )LDFFHAF

> fasta <- readDNAStringSet(in_f, format="fasta")#in_fT
BIELIC I 7 A )LD5idrAds

-

=

> hoge <- oligonucleotideFrequency(fasta,
er) HOEFIEE DT IREE B Thoge (CAEIN

> out <- colsums(hoge)
.};‘ﬁ“
> # 7 1)UICRF

> write.table(out, out_f,
ow.nhames=T, col.names=F)
-

width=param_km
#’?U t@%u’ﬂ]ﬁﬂu

sep="\t", append=F, quote=F, r

Rl Project: (Nong) =

Connections

= ﬁ ra
= To Console | =@ To Source ¥
IIU'«:’E T W IHUIIHI-I":ULIU":

out <- cc15ums(hcge) #5)..

wrﬁte.tab1e(out, out_T,

Environment History

Files Plots Packages Help Viewer — [
O | Mew Folder | @  Delete | =] Rename .,,I‘ Mare =
C: » Users » kadota > Deskiop > hoge
A Name Size
Tt
Rhistory 148 €
hogel.txt 221 E
= hagel1d.png 6.2 KE
hoge10.txt 142,
= hagellpng 6.2t
hagel1 .t 142,
= hagellpng 501
hogel2.tut 138.

=]
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o A2 b0 | —RE | k-merf#T | k=n(mEFIEEOHIRFBEARIT) | Biostrings /\ogﬁé?:j'!f‘t% 1§|JL7t 7:.;‘/) . 15[]%8

15“ EES (k_2) 3 Tli@Z@%}uﬁi%@ijﬁiﬁf;ﬁﬂﬁﬁ%%

= — FhogeA T TUMIEML, @ZhEA

£ RStudio FELT, @colSumsEZEITLI-FERZE.

File Edit Code View Plots Session Build Debug Profile Tools Help @out7_|'7 OF[:*%%WL—CL\%)O)_C

& - CR i - Go to file/function > Addins - @OUtO)EFI%‘j::AJﬁ,L,\L( &Lji-g-

Console  Terminal Jobs = Environment  History  Connections e

C:fUsers/kadota/Deskiop/hoge/ = To Console Z::'TDSDJFCE Q " i

- _ ] - o e Ty S b | o el D \.I IUE':J L (T -

> # AT 7 AILDEF5EFHAFr # 7 1 JVICERTF

> fasta <- readDNAstringset(in_f, format="fasta")#in_fT rite.table(out, out_f,

EELIZ T 71 )LDgidnids out

>

= Files Plots Packages Help Viewer — [

> hoge <- oligonucleotideFrequency(fasta, width=param_km  ©inNewFolcer | © Deite =|Rename = &F More v

er")#kiﬁﬁrﬂﬂﬁﬂjiﬁr*ﬁ;'#'liiﬁﬁhnge[C?F%?P‘] C: » Users > kadota » Desktop » hoge |-

> out <- colsums(hoge) #5 & DEE = ou . 4 Name size
‘ . ‘ £ ] .Rhistory 14.8 KE

AL | hogele 221

> wrige.table(out, out_f, sep="\t", append=F, guote=F, r = hogel0.png 6.2 kB

ow. I'I*T, col -I'IE.FHES:F) | hogelQ.bxt 142.1 K

= out = hagell.png 8.3t

AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT | hogellxt 142,

11 3010 319 4 618 20 3 6 8 5 12 14 21 = hagellpng 50

= | hogeldtxt 1385

191



o A2 00O | —f% | k-merf#HT | k=n(mBFIEEOHIREREART) | Biostrings

{5 RE8 (k=2) 4

() RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help
o - Of

- Go to filefunction = Addins =

Console  Terminal Jlobs

C:fUsers/kadota/Desktop/hoge/

> #AN T 7 A)LDFEFHFAF+
> fasta <- readDNAStringset(in_f, format="fasta")#in]
EBELIZ 71 )LD5idnAd+

OERETHR, GIETEERY . HITES
TIXO2:EMFIERE D HIFEERETER
ZhogeA T IMIEHL. QFNEA
71EL T, @colSumsZEEITLI= SR %,
@outA T HIMIEMLTLNSD T,
BoutDH EIXZALGRERLIZHEYET, ®
472 =16 @Y 2 THD2EFKIEER (2-mer)
M. 1IEUEHIELTWNSZEN LMD,
)L AXHEIT kDEEZKRESLT
C1EIEL E L TUNSkaERIE B (k-
mer) DIEFEHEHI LT HDHNERK,

-

= #$ﬁ Files Plots Packages Help Viewer — [
> hoge <- oligonucleotideFrequency(fasta, width=param_km = ©inNewFolcer | © Deite =|Rename = &F More ~
er) #HOERISE DT IR IBEIRThoge (CAEHN C: > Users > kadota  Desktop > hoge

> out <- colsums(hoge) #51| & s ou 4 Name sz
t (CHEH £

- = | Rhistory 14.8 KE
> # 71 )VICRF | hogel.txt 2216
> write.table(out, out_f, sep="\t", append=F, guote=F, r = hogel0.png 6.2 KB
ow.names=T, col.names=F) | hagelOit 142,10k
= out = hagell.png 8.3t
AA AC AG AT CA CC CG CT GA GC GG GT TA TC TG TT | hogell.txd 142.
11 30 10 319 4 6 18 20 3 6 8 5 12 14 21 = hogelZpng 59}
= | hogeldtxt 1385
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o (20| —H% | k-merfZ | k=n(mEBESIESEMHIELEEEA) | Biostrings

15IJ 7E8 (k=2)5

EStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

o - Of - Go to file/function = Addins =

Console  Terminal Jlobs

C:fUsers/kadota/Desktop/hoge/

B A R AT LT LS L e T LR e e e LTI D

> out <- colsums(hoge) #51) " & DR A
t (AR

>

> # 7 1)UICEE

> write.table(out, out_f, sep="\t", append=F, quote=

ow.names=T, col.names=F)
> out
AA AC AG AT CA CC CG CT GA

GC GG GT TA TC TG TT
319 4 618 20 3 6 8 5 12 14 21

11 30 10

> out > 0
AA AC AG AT CA CcC CcG CcT GA GC

TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
GG GT TA TC TG TT

TRUE TRUE TRUE TRUE TRUE TRUE

> sum(out > 0)

[1] 16 ’

> |

OERETHR, GIETEERY . HITES
TIXO2:EMFIERE D HIFEERETER
ZhogeA T UMIHL. QFNEA
71EL T, @colSumsZEEITLI= SR %,
@outA T HMIEHL TLNSD T,
BoutDF H([FZALERKRLIZHYET , ®
4°2 = 16:8Y £ TN 2:EHEIEE (2-mer)
M. 1R EHIELTWWAZ ED S,
) LY A XHEIL KDEFKRELLT
C1EL EHIELTUVSkERTIEE (k-
mer) DIEFARE DD NS HDHLEK,
CDIGZEITKDEL/NELN(= 2) DTIF
(FEEREED, ODFERETR—RELT
EZBDE.CDAATFAIL(
sample32_ngs.fasta) D¥EFEY /LA X
(X, DIIEEE LS EITH D (BIEAIC
IEfEIZ50E ) , @D sumBA%k(.
TRUEEZ S =BERZF(1EILLEHIRL
k-merD ) *HO LTINS EIZHH
HLET,

hogel2.tut 138.
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0 GCE=., JVA LBIIZARK., EH B OTIYHL
m T/ LY A XHETE

O YT ILT—32 (HIFE32) . #HEZ (coverage) . AL E 2 HWHIRET)
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O r==1/—

o 00O — % | k-merf@tT | k=n(MmBHIEEOHIBSEERRT) | Biostrings @15']% @k = 3':7:5:97(-:7‘5”_-6?-0 :lto

17;5'] gH9 (k= 3) 1 =
— L] X
& RUEEETIEN X
@\7@' ® REINTVELGEE | iuau-tokyo.acjp/~kadota/r_seq.html#intro_general_kmer n_bios... Tk
9. YT INFT—IDFIE32EEFT LU TESNIEmulti-FASTAD 7 JL(sample32_ngs.fasta)DIES:

SEMIEER (k=2) ORIRFERBEEDIDTODATT, 473 = 64BDDk-mer@BIREEENEIT S LICRADH
9. FU-FESEEULEHBEEZLR DT S0 HETY,

in f <- "sample32 ngs.fasta" #A T 7 TIBEIE Ebfin_ﬂﬁ%—?ﬁﬂ
out_f <- "hogeo.txt" #7077 7 1 ILB EIET L Tout_flIAEH
param_kmer <- 3 #k—mer@k@f@’&?ﬁfﬁ

#NETG Ny T —F )

library(Biostrings) #/ 5w T — D MFFAT

#3077 1 I DFAAF e -
fasta <- readDNAStringSet(in_f, format="fasta™)#in fTIHEEL =T 7 T IL DA

#FE

hoge <- oligonucleotideFrequency(fasta, width=param kmer)#kEiiisE O DIREEIEE & hogel 45

out <- colSums(hoge) #0] Z & D0 7 out] JHEHA

#7771 IR

write.table(out, out f, sep="\t", append=F, quote=F, row.names=T, col.names=F)#outMhBHI8TI 7
oy RSN

>
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o (20| —H% | k-merfZ | k=n(mEBESIESEMHIELEEEA) | Biostrings

O r==1/—

NET, EITHRE,

DFIREY, @k = 3> 1=1=1FTT, aF

15IJ 7H9 (k=3)2

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o - Of i - Go to file/function = Addins -
Console  Terminal Jobs =

C:fUsers/kadota/Desktop/hoge/

> Tibrary(Biostrings) 4 )0 A — U DEE
A G
-

> #AN T 7 A)LDFEFHFAF+
> fasta <- readDNAStringSet(in_f, format="fasta")#in_fT

BELIZ 7 -1 )LDsRFHAF
-
> #ARE

> hoge <- oligonucleotideFrequency(fasta, width=param_km
er) #OBEFISEOBIREE EHRThoge (CAEH

> out <- colsums(hoge)

t (CHEHN

-

> # 71 IVICRF

> write.table(out, out_f,
ow.nhames=T, col.names=F)

-

#5| Z DR ou

sep="\t", append=F, quote=F, r

— O X

E Project: (Mone) =

Environment  History  Connections e
“ToConsole | —FTosource @ &
IIUHE Ty W IHUIIHI-I"ZULIU"CI mun

out <- colsums(hoge) #5l..

7 )UCRF
write.table(out, out_f,

Files Plots Packages Help Viewer — [
O | Mew Folder | 9@ Delete = | Rename i}Mnre*
C: » Users » kadota > Deskiop > hoge
A Name Size
Tt
“| .Rhistory 14.8 KE
hogel.txt 221 B
=~ hagellpng 6.2 kB
hagel10.txt 142.1 K
= hagellpng 6.2t
hagel1 .t 142,
= hagellpng 501
hogel2.tut 138.
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i- A k0O | /% | k-merfEHT | k=n(mEBFIEEDHIBEEEART) | Biostrings

1511 7H9 (k=3)3

R5tudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o - OF | o~ Go to file/function » Addins -
Console  Terminal Jobs
L WMLy ST e g WSy

e ek b I‘-\‘UH\-, —
DW.HE‘T, col.names=F)
> out

AAA AAC AAG AAT ACA ACC ACG ACT AGA
o 7 4 o 7 4 4 13 3

ATC ATG ATT CAA CAC CAG CAT CCA CCC
0 3 0 0 11 4 3 4 0

CGG CGT CTA CTC CTG CTT GAA GAC GAG
1 0 5 7 0 5 11 7 0

GCT GGA GGC GGG GGT GTA GTC GTG GTT
o 66 0 0 0 0 5 O 3

TCA TCC TCG TCT TGA TGC TGG TGT TTA
7 0 0 5 10 0 0 4 0

> length(out)

[1] 64

> sum(out > 0)

[1] 32

p=3

AGC AGG AGT ATA
0 5 2 0
CCG CCT CGA CGC
o o0 0o 3
GAT GCA GCC GCG
c 0 o0 2
TAA TAC TAG TAT
0 4 0 O
TTC TTG TTT
0 11 10

DFIREY, @k = 3> 1=FE1+TT , aF
NETT, ZETHEE, QoutD R BERTR
s AFEFENIEREMNERKZD TS 3 =64

RSN

hqh-’lu\-\-_l 1 1

E Project: (None) -
= Environment  History  Connections e
“ToConsole  —®Tosource @ §
PR e T L
out
length(out)
sum(out > 0)
Files Plots Packages Help Viewer — [
O | Mew Folder | @  Delete | =] Rename :} Mare =
C: » Users » kadota > Deskiop > hoge
A Name Size
Tt
Rhistory 14.8 KE
hogel.txt 221 B
=~ hagellpng 6.2 kB
hagel10.txt 142.1 K
= hagellpng 6.2t
hagel1 .t 142,
= hagellpng 501
hogel2.tut 138. A
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15IJ 7H9 (k=3)4

o (20| —H% | k-merfZ | k=n(mEBESIESEMHIELEEEA) | Biostrings

R5tudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o - Of - Go to file/function = Addins =
Console  Terminal Jlobs
C:fUsers{kadota/Deskiop/hoge/
- LA N e el I, l\-l'!—-rl'_ I||Il- ’ HFH\-IIH_I ,

- -I N el I"-';..LH\-, —
ow. HE‘T, col.names=F)
> out

AAA AAC AAG AAT ACA ACC ACG ACT AGA
o 7 4 o 7 4 4 13 3

ATC ATG ATT CAA CAC CAG CAT CCA CCC
0 3 0 0 11 4 3 4 0

CGG CGT CTA CTC CTG CTT GAA GAC GAG
1 0 5 7 0 5 11 7 0

GCT GGA GGC GGG GGT GTA GTC GTG GTT
o 66 0 0 0 0 5 O 3

TCA TCC TCG TCT TGA TGC TGG TGT TTA
7 0 0 10 0 0 4 0

> length(out)

[1] 64

> sum(out > 0)

[1] 32

p=3

AGC AGG AGT ATA
0 5 2 0
CCG CCT CGA CGC
o o0 0o 3
GAT GCA GCC GCG
c 0 o0 2
TAA TAC TAG TAT
0 4 0 O
TTC TTG TTT
0 11 10

DFIREY, @k = 3> 1=1=1FTT, aF
/\ogg'?_.ro %TT%:t%o ®0Uto)qj§€§ﬁ:
o MBFEDIEEMNIEHKILDTE 3 =64

T2, OANTRLOBERHE R T length

hqh-’lu\-\-_l 1 1

E#DOEITHRVOAEDTEE,
E Project: (Mone) =
= Environment  History  Connections e
“ToConsole  —®Tosource @ §
PR e T L
out
length(out)
sum(out > 0)
Files Plots Packages Help Viewer — [
O | Mew Folder | 9@ Delete = | Rename i}Mnre*
C: » Users » kadota > Deskiop > hoge
A Name Size
Tt
Rhistory 14.8 KE
hogel.txt 221 B
=~ hagellpng 6.2 kB
hagel10.txt 142.1 K
= hagellpng 6.2t
hagel1 .t 142,
= hagellpng 501
hogel2.tut 138. A
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o (20| —H% | k-merfZ | k=n(mEBESIESEMHIELEEEA) | Biostrings

15IJ 7H9 (k=3)5

EStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

o - O o

Console

C:fUsers/kadota/Desktop

DW.WJI.ET
> out

Terminal

oy

T,

AAA AAC AAG

o 7 4
ATC ATG ATT
o 3 0
CGG CGT CTA
1 0 5
GCT GGA GGC
0 6 0
TCA TCC TCG
7 0 0

= Addins =

Jobs
hoge

col.names=F)

AAT ACA ACC ACG ACT AGA AGC AGG
o 7 4 4 13 3 0 5
CAA CAC CAG CAT CCA CCC CCG CCT
0 11 4 3 4 0 0 O
CTC CTG CTT GAA GAC GAG GAT GCA
7 o 5 11 7 0 0 0
GGG GGT GTA GTC GTG GTT TAA TAC
o o o0 5 0 3 0 4
TCT TGA TGC TGG TGT TTA TTC TTG
10 0 ©0 4 0 0 11

> length(out)

[1] 64

> sum(out > 0)

[1] 32
>

"-\‘Uul-, S el e ] l\-l'!—-rl'_ I||II- L] HFF\-IIH_I

AGT ATA
2 0
CGA CGC
0 3
GCC GCG
o 2
TAG TAT
0 0
TTT
10

DFIREY, @k = 3> 1=1=1FTT, aF
RET, ETHER, QoutDH HERTR
- AFBFEMDIEEMNIERTITDTE 3 =64
FEFE, DRNIBRILDEFRZEZF IR T length
B D ETHELMLEDTEY, ®1E
LI EHIELf~k-mer®D (%32, 2 lF
k=3TD4 /LY A XHFEETHY. k=2
DEEDHETEE(16IER) DESLYLIE
fi2 (5015 £) ITIEDLVTWLWB T EAH
B CATERLTCREBELTIZVISZAH

nIE, Y2al—23arT—387EICE
L TE D THREEL TS 9 H2EMT
=HDMNENTT 13,
. IL Mame Size
Rhistory 148
hogel.txt 221
= hagel1d.png 6.2 0
hogel10.txt 142 CLA-)
= hagellpng 6.2t
hagel1 .t 142,

1

hageld.png
hogel2.tut
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m /LA XHTFE
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QYL FTILT—E2DHIESS, FYEED
FRATIZE DT AL, Q100018 E M5
BT /) LB EER, @2018F D

" L —HE
b7 )LT—43 (f5I7E33)
@ RUOEEEFIER X
< @ FREENTWELWEE | iu.a.u-tokyo.acjp/~kadota/r_seq.htmli#sa

33. k-merftrAD S > ABFINM S 4R UTZFASTARZTL 7 7 -1 JL(sample3

REET200)—KFDNGST—4RET B L
T.ERIFEERLT /LY AXDAED
T —A= (4X coverage) ELTULVD, 1T
EMRELZDOT, AERETLI=DHY

ER

. _ cionw] CabYo
L000IEEDEEDU I 7 L > AEFIEERUEDS, 20EREDHNE

ZEDTT, BEOFMRIEFAN 2%, CH'28%, GA'28%, TH'22%(ICLTWET, Y7L B (RES
J I\BeF)h'sample33_reffastaT. 200U — RA5/2BRIENGST —~h'sample33_ngs.fastaTg. U—R
R201 82 T200U — R/ T ~—4)L4,000 882 L7120, 1 DDDiEE:’J‘bH%mGD’Ef.J LB DABEZ—T A
b?HéL&hHOEWHXQWHﬁELﬁé} 4JhD|NGﬂEEEﬂ§| Zalb—>3257—H5 | T
A LIMERERIDERN S EEFRNICEIL TY.

astaz # 7 71 IILBTIEE L Tout F1{ZiE3A

out f1 <- "sample33 ref.fasta’

out 2 <- "s 13'_':33-_"55"{55:&" #0077 g T IEE L Cout T2l Z45#

param_len ref <- 1000 #) 77 L AR OES Z18E

narabi <- c("A","C","G","T") #1) T O ERSERH CACGTO I U FBhEA TS L L DIZF 2728l
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[1] 256 EEEENSZE, ZNP R, ©k=3T1[H
:Eli'hiom LLEHIBLIzk-merD#ZFART=ELT
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S 48 L<SEFBELTEMRIEEDEL, 1,00015
[1] 65536 BT/ LA XH#HEEBHDGEIX.
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#HOBEFHSE O IREEEIR7Thoge (CHEHA
. > out <- colsums(hoge)
FEF
-
> # 71 )UITRF
> write.table(out, out_f, sep="\t", append=F, quote=F, row.
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L7220 7 A )LDFE A
>
> #ARE
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