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What'y « 0| —8% ﬁff?.i‘gﬂ@:tlj EEEE;E Y15 (¥ modified 2013/06/14)
o T e oAb Ll =43 =T E B a=th B B A HOIE (ot svnnedsfiad 2013068147
T0|« 4oh . Ab0O] — 4 | RGO B T NS
' ﬁ : jajtﬂlultl FASTAR: T, 77 - JL7& Feas A4 T, "AA", "AC", "AG", "AT", "CA", "CC", "CG", "CT", "GA", "GC", "GG",
(2017 » -f-oH"GT", "TA", "TC". "TG" TT'D B4 = 16184 DB HHE RO HREEE B 0Y FERLET .
» 2014 o gHERT RS TICG D NS HRIF{ELY BBy (Lander et al., 2001; Saxonov et al., 2006)Td &%, & 1% B CH&5E
* P - 1*’”:}2%} 7. BSgenome! 37— POE | 2 LACH (" BSgenome Hsapiens NCBLGRChIS"DIgS:
v
S R I 2013F 12 AIZ)) — 2 Z 17z Genome Reference Consortium GRCh387Td ., B NI3 L IRMESFETT,
#IIEH jr(j:: H4+) |out f <- "hoge7.txty # LN 77 A ILBEEEL Tout_FICHiH
c2014 ol param <- "BSgenome.Hsapiens.NCBI.GRCh38"#/ %« T — i/ HBEIETF
R
T*"*LE' | #iE*E?“JJS T — U E}l —F | A :BSgenome.Hsapiens. NCBL.GRCh38
m n " L] ] =
o 2 |#pE |library(Biostrings w7 — - == S ° .\ S
=N :f;t libr{ |library(param, character.only=T) : i ELSERNT / LIFHRES TRV —
. -‘r-:,/'l'“ e — . o Do @ 3¢ -~ Q —
Ng| |#AT) | #HIR (paran THEL o/t — VD7 JYz 0 A 16FEEDBHRIER DR BRI LD
s 3Uq . ol [ T**Y | tmp <- 1ls(paste(“package”, param, sep=":"))#p Ez il BN = )
© {UH | gz | genome <- eval(parse(text=tmp)) #K?§ HjﬁﬁﬁfTﬁ$&€ELhOge7'tXt&L 997
o 4H |out | | fasta <- getSeq(genome) #7040 RYIYTHXERARIT7ZAIL
: names(fasta) <- seqnames(genome) #descrprronmmrr T oo e
#7 7T #lEsEL TA&IITTT
tmp A
writd | g EE
out <- dinucleotideFrequency(fasta, as.prob=T)#2:EHiZE DL IREFER out| ZTEiH
£
27 ILICRE
tmp <- cbind(names(fasta), out) # DA I CIDTESE. TO& &I HIREEEHFE o
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmp P& 57F |
Oct 04 2014 HiEEN | ¢ 3 14




" JE
HAK[EO =~ Windows®E RECTRLEALT

o (RO | —HE | 20EEE IR EO b IRSAR 1R §iS

F—ZHLENSI—FDERNT

7. BSgenome! 3w T —POE |4 2 LELHI("BSgenome. Hsapiens NCBLCRChIZMD IS E 7 1)y aj— 3 L4 E :I:R —G%ij—
2013 F 12 R0 ) — 2 F NP Genome Reference Consortium GRCh3sTd . £ HI13 EIREEETT

out ¥ <- "hoge/7.txt"

param <- “"BSgenome.Hsa

lihrary(BiGEtringﬁj
library(param, characte

R ALIE (param TTsEL 7o)

mp <- ls(paste("packas
genome <- eval(parse(te
fasta <- getSeg(genome’
names(fasta) <- segname
fasta

out <- dinucleotideFre

27 7 A I C{RTE
mp <- cbind(names(fasi

<

; IE'* T g AT — A O — F 0

=9

My
da

[
(=]

I
I NEL(T)

JkE—(C)
BEO {30

TATER(A]

EORI(D)...

EN&I T L 2

Bing T~w ]

Bing TR

Google TE3

BEFA—I(
FARTOF S

Send to One

rite.table(tmp, out f, sep="\t", ap

#BH 77 A ILEFIEFL Tout £loi2iH

CECT. e =

Jrl ®BE BE o Jlvsr—T D42 ED ALT
EEEIRRRIREIE

R R console

|Pla1:fr:|rm: xBE_E&—pc—ming‘wEEfxE-& (64-bit)

R, BEEUINIITTEN. (R BRI TY,
—EDFEFCEAE. BRCChWEBECRTAC-HTEEY.,

BLAR R {FRmEEsRc LT (F, "1icense () "FE& 0T " Ticenea it A AL TR 2
Jllz= Ctrl+C
R[Et%(ﬂ)Eﬁﬁ%‘[ﬂ:é?ﬂilﬂjﬂﬂlﬂf\f‘@'c@ _

i¥L<(d 'contributors () "&£ AILTCE AR curlv

Fiz. RPORD S —UE BARE TS AT AD IR FD&HFN—A
‘ecitation() '& AILTLE S0 | R S N Ctri+X
‘demo () " ANTHETEFA ST ES 41 > FOMEE Ctrl+L 3

"help () "I NET I AT BET .
'help.start () "PHIMLIISOH(C LS A 2TER
'a()EANTNERFMETLET .

Oct 04 2014 h#kEMITEE S

v wIrFicteh Ctrl+w
> getwd () D 2 FOEEIC by FIZEL
[1] "C:/Users/kadota/Desktop/hoge . -
> | O—EDaAYURE#EZEIaE—LT
4| i @R Console##E £ TR—Xk

15



[ C AR O | | 2iEEE I E IR i A0S

I5—KETTSHE BAT7

RITHER

/

LTS AILELTHEE L =zhoge 7 txt hME

Oct 04 2014 h#kEMITEE S

7. BSgenome) i=/r —2/ M | LBACHI("BSgenome Hsapiens. NC : — = >
Digenome ( 1 S ETALYMNIRIZERSND,
2013F 12 BIC) ) — 22 7= Genome Reference - T
— — | R RGuI (64-bit) n=h
out f <- “hoge/.Lt" S W osq #mE BE zot Jlvsr—T 91YED AT
param <- "BSgenome.Hsapiens.NCBI.GRj —
=[oa] [=[e[c] [0 [E ‘
FLET A T —VEO - F i ]
library(Biostrings) IR R Console =R
library(param, character.only=T) =
> names (fasta) <- =Seqnames (genome) fdescription|HEEFIEAILT 3
e o . e 1l » fasta sESELTAEHTY
#Hllﬂii{papamf_*EFbﬁ_JH ::«j' "’JEPI:D L DHAStringSet instance of length 455
tmp <- 15(pa5te{ pa{kage » param, 5 width seq names
genome <- eval(parse(text=tmp)) [1] 248956422 NNNNNNNNNNNNNNNNNNN. . . NNNNNNNNNNNNNNNNNN 1
fasta <- getSeq(genome) [2] 242193529 NNNNNNNNNNNNNNNNNNN. . .NHNNNNNNNNNNNNNNNN 2
names(fasta) <- segnames(genome) [3] 198295559 NNNNNNNNNNNNNNNNNNN. . .NNNNNNNNNNNNNNNNNN 3
[4] 190214555 NNNNNNNNNNNNNNNNNNN. . .NNNNNNNNNNNNNNNNNN 4
[5] 181538259 NNNNNNNNNNNNNNNNNNN. . .NNNNNNNNNNNNNNNNNN 5
# & ) ] [451] 200773 TCTACTCTCCCATGCITGC. . . AGGACTCATGGGGAATTC HSCHR19KIR FHOE B...
out <- dinucleotideFrequency(fasta,|[ [as2; 170148 TTTCTTTCTTTTTTTTITTT. .. AGGACTCATGGGGAATTC HSCHR19KIR FH13 A...
[453] 215732 TGTGGTGAGGACCCTTAAG. . .AGGACTCATGGGGAATTC HSCHR19KIR FH13 B...
77 A I CRTE [454] 170537 TCTACTCTCCCATGCTTGC. . . AGGACTCATGGGGAATTC HSCHR19KIR FHIS A. ..
tmp <- cbind(names(fasta), out) [455] 177381 GATCTATCTGTATCTCCAC...AGGACTCATGGGGAATTC HSCHRIOKIR RPS B ...
, _RE5 B
. _II n }
write.table(tmp, out f, sep="\t", a S 3 il
> out <- dinucleotideFreguency|fasta, as.prob=T)#EiNIEEDN P IRES G ous
£ =
> #J70JMCIRTF E
> tmp <— chbind(names(fasta), out) ;RN TICIoESR. FhEslC BIFE:
> write.table (tmp, out T, Fep="%1t", append=F, guote=F, :Dw.:arr.E3=F]#trr.pﬂjEPE
> | 4
| 27 M MNYET

16



%B?%O)hoge77j-)l/9°tR¢§%1’E EODIE;EH?%

274 JVIRTEHI | J74ILIRFR

EE v

ZAl

=] hoge7.xt

R Roui (64-0i) X
il w/E BE zoft Jewsy—I D92 FT 0 AT

EERBRERIEIE
R R Console =)

s

Jril. BE BE Toft
SEEIREREIEIE

IR R Console Lo | = | s ﬁ

s

Redr—= 242 F2 ~ILT

|} getwd ()

[1] "C:/Users/kadotas/Desktop/hoge"™
» list.file={()

character (0)

> list.files=|()

[1] "hogeT7.t=xt"™

> |

LEARNCE ez -0 - F EIRLET ]

> getwd()

[1] "C:/U=sers/kadota/Desktop/hoge"
» list.file={()

character (0)

> |

[t |

1

4

1| 1] [ »

list filesBAEUIMEETAL ORISR D I7AMILBER T

Oct 04 2014 HiEEMRTHT L 17




EEEEDHIREE EN /L

7. BSgenome) i=7r —/PME |72 LECHI(" "D igS:
2013F 12 HIZU) — 2 F Nf- Genon H A hoge7.txt
out £ ¢- " " AL AT AG AT CA OO OG5 CT GA GO GG GT TA To TG TT
param <- " gE% BO% T1% 74% 73R DA% 1 0% T1% 60% 44% 4% BO% 63% 60% 73% 96%

1
2 100% 50% 70% 79% 72% 50% 09% 70% 59% 41% 50% 50% 67% 59% 72% 100%
BT T —UE O — 3 101% 50% 69% 80% 72% 49% 08% 69% 59% 40% 49% 50% £9% 59% 72% 102%
library(Biostrings) 4 106% 50% 67% 5% 71% 45% 08% 6.7% 5.9% 38% 45% 5.0% 7.3% 53% 71% 106%
library(param, character.q| g 1nog 50% 59% 8.1% 7.2% 48% 0.9% 6.9% 5.9% 40% 48% 51% 6.9% 59% 7.2% 103%
SHTEE (paran THEEL 7o)t || 6 1020 5.0% 6.9% 8.1% 7.2% 4.8% 0.9% 6.9% 5.9% 4.0% 4.9% 5.0% 6.9% 5.9% 7.2% 10.2%
tmp <- 1s(paste(“package~)| / 9:8% 5.0% 7.0% 7.7% 7.3% 5.1% 1.0% 7.0% 6.0% 42% 5.1% 51% 6.56 59% 7.3% 10.0%
genome <- eval(parse(textd| 8 10.0% 5.1% 6.9% 7.9% 7.2% 5.0% 09% 6.9% 6.0% 41% 5.0% 5.0% 6.7% 5.9% 7.2% 10.0%
fasta <- getSeg(genome) 9 97% 51% 70% 76% 73% 523% 10% 70% 6.0% 43% 53% 50% 6.4% 6.0% 73% 97%
names(fasta) <- seqnames(g|10 96% 50% 71% 75% 7.3% 53% 1.0% 71% 6.0% 4.4% 5.3% 5.1% 6.3% 6.0% 7.4% 9.7%

11 9B5% 51% 71% 75% 7.3% 5.3% 1.0% 71% 1 e 9 6%
e 12 98% 50% 70% 7.7% 7.2% 5.1% 1.0% 7.0% EE?fN CGb\ﬁHﬁﬂ_M 2%) k| 9.9%
o . 13 105% 5.0% 6.8% S4% 7.1% 45% 0.9% 6.7% | L L S AL 10.6%

out <- dinucleotldefrequen|, /"o 2u 50K 70% 77% 726 51% 1.0% 7.0% b 3{’1% :,ubb :bh {iﬁ— e 9.9%
55 A LR 15 94% 51% 71% 73% 73% 54% 11% 71% 6.0% 45% 55% 51% 6.1% 6.0% 74% 9 5%

tmp <- cbind(names(fasta) |16 S6% DA% 750 6.7% /D% 61% 1.4% 72% 61% DO0% 6.1% 51% b4% 61% 76k S5%
write.table(tmp, out_f, sq |17 GS5% D1% 73% 64% 74% 6.5% 16% 74% 62% b1% 6.4% bO% 52% 6.1% 7ok S6%
18 101% 51% J0% 79% 72% 47% 09% 69% 6.1% 40% 49% 51% 6.7% 59% 7.5% 105%
< 19 77% 51% 75% 57% 75% JO% 19% 74% 62% Dok 71% D2% 45% 62% 76% 79%

20 58% 50% 73% 68% 7hh 58K 12% /3% 62% 48% 6.0% 51% 55% 6.1% 76% 91%
21 98% DIR 69% 7% 73N DA% 12% 69% 6.0% 43% 51% 51% 6.4% 6.0% /5% 99%
22 T9% 51% 7H% 60% T6% 67% 16% 74% 62% 55% 65.8% 5% 47% 61% V7% 80%
A 101% D1% 68% 82% 72% 48% 09% 65% 6.0% 39% 49% b1% 639% H9% 753% 102%
Yoo 98% D1% 68% 81% 74% 49% 09% 68% 6.0% 39% 49% b2% 66% 61% 75% 100%

Oct 04 2014 HEEF+HEE S 18




- _ Cqora |- e seeE e s S5

ZL%JL:V_ tt'.iﬁffﬁfh ZES 2|§ﬁ9

Ak0 | —f&| zﬁﬁiﬁﬁcmmﬁﬁﬁiﬁﬁ&mﬁ NEW

multi-fastafZ T, 77 A L& SR A T, "AA"Y, "TACT, "AG", "AT", "CA", "CC". "CG", "CT", "GA", "GC". "GG", "GT", "TA",
"TC", TG, "TT"MET4 = 1618 D 2 EFIEED HIRMES AU AE L ET,

bR LT CED BlSA  HE S {EL Y BBl v (Lander et al., 2001; Saxonov et al, 2006) T A%, T e B E| C@iFTEEd,
2717 LD ) DEE | TRRAL VL 27 I e BT HeET L2 UICEEIL L Tear -~

L A0 — % | 5% LIS BACHIF ERRM 4. 21 TL-T i35 Nfomulti-fasta 7 7 - ) (hoged.fa)D 155

AR ILEYD LIRBEETT ., hoges.o - X B T —— Lo
JI7UF) WE(E) BRO) BR(V) ~LI(H) .

in f ¢- "hoged.fa" #ANT 7 A IBEIEEL Tin_fIZH| >contig 1

out_f <- “hogel.txt" #LN 7 A ILEEREEL Tout_fI-{l CGGACAGCTCCTCGGCATCCGGAT]

>contig 2
GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT |
#ANT 7 A ILDFEMRA Gl

fasta <- readDNAStringSet(in f, format="fasta")#in fTIEEL =77 1) >contig 3
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
#E GTATGAGGTCGGGCA

#B L T —UED—F
library(Biostrings) #1407 — D DEL A AP

out <- dinucleotideFrequency(fasta) #0E iR D HIRBERE Tout | >contig 4
D7 A IR CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG .
tmp <- cbind(names(fasta), out) #RAOF | CIDIER. TOH &I L e —rer———r— ———— i

write.table(tmp II:I:II jj . hoge1 txt

AA AC AGAT CACCCGCT GAGCGGGT TATC TG TT
contig1] 0 1 1 2 2 2 3 2 2 2 3 0 0 3 0 O

contig2 4 6 9 11111 5 6 4 910 8 1 8 6 3
contigd 2 4 5 4 4 2 5 2 4 3 7 6 6 4 3 3
contigd 3 6 2 3 5 3 3 4 3 3 1 2 3 2 4 1

Oct 04 2014 i E M T EES 19



O — | 2B ED I R A D

ERTIRE D HIRAE  EAH

I71IAF) WIK(E) B|I(0) FER(V) ~NLI(H)

Thogesto - 22 T i

>contig 1
CGGACAGCTCCTCGGCATCCGGAT
>contig 2
GTCTGCCTCAAGC
ACACTCAGTCCGGCCG
| GTC

>contig 3
TGTAGGAGAAGGGCGGTATCAGCGT
GTATGAGGTCGGGCA

>contig 4

CGTGCTGATTCCACACAGCAGTAAACGCGGACCT

TTACACGATCCGTTACTAATT

CAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
GTTGSCAGGGGCAGAGACCCAGCACACCCT |

contig 1MDIERELFIH(Z

———

——
— —

[ETCELVS 2:E RTIE EA

NN

H 77 :hoge.txt

AA AC AG
contig1 O 1 1 2 2 2 3 2 2 2 3 0 O 31 0 O
contig2 4 6 9 11111 5 6 4 910 8 1 8 6 3
conticd 2 4 5 4 4 2 5 2 4 3 7 6 6 4 3 3
contig4d 3 6 2 3 5 3 3 4 3 3 1 2 3 2 4 1

\I IDHFHETHENSE
AT CACC CGCT GAGC GG GT TAC TG 1T

Oct 04 2014 h#kEMITEE S
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S oo~ e e s B
2;:E frim £ 0D HH IR FE AR - B RS

2. A0 —fg | Zio5 LA I BALHPEERRD 4.7 FiTL TiFS T omulti-fasta? 7 -f ) (hoged.fa)D 3 5
LIREETII G, LIREEEIILE U AT .

in_f <- "hoged.fa"
out f <- "hoge?.txt"

#ANTF A IBEREEL Tin_fICiE A
# BN 77 1 ILEBFIEEL Tout_fICHEH

#LBE oy T —VEO - F )
library(Biostrings) #1507 — DL A AR

#FANT T A I DEEAIA
fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEEL =77 1/l

#HE
out <- dinucleotideFrequency(fasta, as.prob=T)#2:E§t8 50O 4 IHHEE EE

#2774 ILICIRTE
tmp <- cbind(names(fasta), out) #fDE| I ZIDMERE. TOh &It
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmp

hoged.fa - AT
I7UE) BEE) BFO) BR(V) ~LT(H)

>contig 1

CGGACAGCTCCTCGGCATCCGGAT |

>contig_2
GTCTGCCTCAAGCGCCCCAAGTGGGTTTGGAGGCCTAACATCGCAAGTCG
ACACTCAGTCCGGCCGTCTGGTTGGCAGGGGCAGAGACCCAGCACACCCT | |
GTC
>contig 3
TGTAGGAGAAGGGCGGTATCAGCGTCCACTTACACGATCCGTTACTAATT
GTATGAGGTCGGGCA

>contig 4

< l CGTGCTGATTCCACACAGCAGTAAACGCGGACCTCTACCTATGAACATG
H 77 :hoge2.txt
iy A A AT A O O OT GA Go GG GT TA T T3 TT
contig 1 LO0O% 43% 49% S87% 87% 7% 130% 87% 7% S/%150% 00% 00% 1:50% 00% 00%
contig 2 S5% b9% S58% 10% 108% 108% 49% 59% 39% S8% 985% 78% 10% 78% 59% 29%
contig 3 S1% 63% 8% B63% 63% S1% J8% S1% 635% 47%109% 94% 94% 63% 47% 47%
conticd B3% 120% 42% B3% 104% 63% 63% 6853% 63% 63% 21% 42% 63% 42% 53% 21%
Oct 04 2014 i E M T EES 21



= N
Contents
n ESENEIERTTEEILED L AEEITE)

m Sequence logos(FRI L a> eI BN GIERZRERT)
7=k 27 2 W
» small RNA-seqDhA/a5 /) LADIVEV T . BIUTH T2—EIIRER R D LB
s YYEVTRBLR—FIZ7ANHDRO DIV TEOEEAREZBO TEHBERIE
Sequence logosMDE1T
s ET—FDezip EHEFASTQT 71/ JL(EEFLL)
s BERIEEHBFASTQI 7M1 IL(EETHY)
STEFIEDEREA
n A EMEGFOREE (REWNIZZFEE—ZFIFA)
EARA2(Schug et al., Genome Biol, 2005)

FHEF2(Kadota et al., BMC Bioinformatics, 2006)
Oct 04 2014 h#kEMITEE S 22




—\® N 2
NGST —ZfEHTER AR on
v
(R'G')iﬁﬁﬁﬁllﬁﬁﬁ QC*°preprocessing
~NGS, RNA-seq. '/, FF2A007+— 4, IERL. FREH. Bist 5. RAFA 7377 4D~ \
(last modified 2014/07/14, since 2010) < [:O‘ 7\‘
\\J /
o TR | 12D T (last modified 2014/06/20) NEW v
What|* 7 1727 ) | /7 /L FH(last modified 2014/07/08) NEW . . .
o FELTFI | ES 20T — LGRS A (last modified 2014/07/08) NEW AoV MEHRERF
Qe 7ok AT | |2 DL T (last modified 2014/07/09) NEW v
* 200 7wt 4 | basic aligner (last modified 2014/07/09) NEW I8 5 7
. ﬁ o 74 | splice-aware aligner (last modified 2014/07/09) NEW iz Eﬂiﬂﬁ#*ﬁ_
« pg* 7D | Bisulfite sequencing B (last modified 2014/07/09) NEW
v Tk A | (ESTL LD EF O contio(last modified 2014/06/24) NEW AT DIEN)—FDF
- 1_2' " e n - 2 , . - NS > (o]
= 7o | B (last modified 2013/06/19) Ik (7/{)[/’5“}/7 ) VL W)

Ui ¥wt D | single-end | 7./ 4 | basic aligner(ZH#) | QuasR(Lerch XXX)( st modified 201

« 201 ¥4 | sgle-end | T ./ 4 | basic aligner([5H ) | QuasR(Lerch 350 modified 201 F—EHNDEFEELTEFT

Bie 7wk o4 | single-end |7/ L | splice-aware aligner | QuasR(Lerch 330() Nast modified 20 | 7R TE—BEF fREIL

Ef T || - - o .
o 7w % [ 12000 T (last modified 2013/06/19) small RNA-seqvE > 4 &
. %}j 7w i | BA77 LTI SO T (last modified 2013/11/05) %f—iﬁfﬁ’g@ﬁ&&[fgﬁ\n
» DB | AT A IR AR | BAMAE T (last modified 2014/06/21) NEW = *FH °

» TR BT DA AR | Bowtiel2 7 (last modified 2013/06/18)

o T # | BHFTAIDEA AR | SOAPTET (last modified 2013/06/19)

o T TR | BT T A DFEAIAR | htSeqTools (Planet 2012)(last modified 2013/06/19)

o T | B0 ESRER TS || 200 T (last modified 2014/03/12)

o TuF iR | DO EERERF | T AL | P AT 32308 | QuasR{Lerch 30X (last modified 2013,
o T iE | N HERRENIR | T L | AT =3 | QuasRiLerch 300 (last modified 2014
» TR | O HERIRIS | F S A OUT — 4 | BEDZ T Lo (last modified 2014/06/21)
o v iR | BLRIESN D ok #0D B {7 (last modified 2014/07/03) NEW

Oct 04 2014 HRERITEE S

23




| _ Genomics, 2013 - 7wt 4 | single-end | 7.4 4a | basic aligner([5F) | QuasR(Lerch 3000
—\ O N
small RNA-seq7T—32ND<IvE2D

T = !E\mal IV ST LUy J.-"'r

o vk 4 | single-end | 7.4 45 | basic aligner(E#E) | QuasR(Lerch XXX)( odified 2013/10/25)

o w4 | single-end | 474 s | basic aligner([ZFH) | QuasR(Lerch 330X) odified 2013/10/25)

» 7wk 7 | single-end | 7./ 4y | splice-aware aligner | QuasR(Lerch XXX) modified 2013/10/25)

. o . - . . - .

. Z IvE % | single-end | %7/ Ls | basic aligner(i:fH) | QuasR(Lerch XXX) NEW

| 771 Qual by =% B\ Tsingle end RNA-seq¥ = 3D T7 LV A% S BEFINDZ ok SR ITHY S FUET o basic aligner®—

oy . B -

. 7\},-§ 6. 200 ezipE FEFASTQIER, 27 JL(SRR600266. fastq.gzdhoged fastq.ez)D I 1 7 2 Li(integretedseq. fa) O 7wt 9D IFES

s 7oz =4 (Mapping single genomeS.txt):

* VU3 71 small RNA-seqT — S(400Mb35; 11928428!) —'; Nie et al . BMC Genomics, 2013)Td . >+ 0 | NGS | ALFI|ER{S | FASTQ or

* ¥V|HITI| SRALite | SRAdD(Zhu 2013)D 7EE{TL TSN BOANSRRA05266 fasto 07T F . Ffo, BLME 54 |75 Jh—Fal|lpE(E
274 %) | ShortRead(Morgan 20090 4% 1L TISSNIob @ Hihooes fastn o7 Td , 11+ 7 AL BCEIIT 88 2 bn o @ FETOPR (NTAQWS

L EBELTOL AR DT LA 2 £ - — 2 S Integrated sequences (integretedseq.txt.oz | : -
12 27 I Ald "integretedseq oot I W T A HARE st fa [ CE EL T, Vintegrets JI7LY R (DA77 / LEL

] PVET. 5I) &7 Z T 2—EEHIBRERI

—% in_f1 <- "mapping single genome8.txt"” #AN 77 ILBEIEEL Tin_f1l MDsmall RNA-seqZ 71 )L \

- in_f2 <- "integretedseq.fa" #ANT7F A ILAEIEEL Tin_f21 7w, A

iﬂ‘ param _mapping <- "-m 1 --best --strata -v 2"#7 v b URFOF T g ;%j%aﬁjgézjgjgo
— 4 \\J

Per #E‘ETJJ‘: ~:x’J"—ix"%EI_ F ; . 7‘"&'—15 o *Lé* (50 df

# | library(QuasR) #5007 — LD A AT 7 1RI-TFb — P !

1ib| | library(GenomicAlignments) #1507 — SHDFE A I 77’()[/0)0—'7~h0g877j')l/9\':

$EE(7w E ) HYFET,
#5TEBFEE 5T &7z
out <- gAlign(in f1, in f2, alignmentParameter=param mapping)#< -t - F#iT5gllignfi##=EIT LB RT
#5T HEEFE]Z AT 7z
#5tHiFEE T (— BT HIO#T. Efildsecond)
#7 oy E L TICRWZAS A =82 AN T 7 A ILDEHET ETRT
#7 B TR (alignment statistics)DFET. seglength: ) 77 L
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small RNA-seq

enomics, 2013 * ¥+t 5 | single-end | 7./ s | basic aligner(JGH) | QuasR(Lerch X00X)

R R Console

> alignmentStats (out)

seglength mapped unmapped

pre adapter trim:genome 502962917

>

> #I7AIICIFRTF (QCL A —+ A pd£07-7)L1ERR)

> out f <- sub(".bam", " QC.pdf", out@alignments[,1])#Quglity Cc (2,257 —R) IZEERTHTELY

> gQCReport (out, pdfFilename=out f)
collecting quality control data

creating QC plots

> out f $I7 L BERTLTARGTT

[1] "C:/Users/kadota/Desktop/hoge/SRP016842\\SRR609266 1fb03£f2230c8 QC.pdf"
[2] "C:/Users/kadota/Desktop/hoge/SRP016842\\hoged4 1fb0248d4ce’ QC.pdf"

>

> #I7ICi®TF (BEDFETIrL)

> tmpfname <- out@alignments(, 1] ¥ 705 (in £1D1FBICHEE) &S

> for(i in 1l:length (tmpfname)) { U TIE (DPAILE) ST -5

+ hoge <- readGAlignments (tmpfname[i]) #BAMAETIrPILESHAEIEES

+ hoge <- as.data.frame (hoge) ¥7 -800 - LETICE B

+  tmp <- hoge[, c("segnames","start™,"end")]#HELIDIEHRDH HHLES

+ out f <- sub(".bam", ".bed", tmpfname[i])#BEDFT Il 2&IERILIZS i
+ out f 7 BEFTLTAEFTY ]
+ write.table (tmp, out £, sep="\t", append=F, quote=F, row.names=F, col.$

+ 1 i
1| 1] F

2257 11526171 wE S S %t %
post adapter trim:genome 502962917 1308126 10620302 TZJl:o'/b?,h:'%O B%é£1§®
TyTEInt)—kF

T—RDIVELD

-~

7wl HER (alignment statists

(1,308,126') —F)H R EHI

$oCL -k B RE I 1RTE Zd
[2ZNCENTI B,
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» 7wk 7 | single-end | 7./ 4s | basic aligner([=FH) | QuasR({Lerch XXX)

small RNA-seq7—2NDIVE VTR

] eI -uw-**??*ﬁm”ﬂﬂ”'“*@?@?ﬁﬂﬂﬁﬁﬂﬁ
PP« R Eg-ﬂm ' ‘A ER AR
4 L1 o> o 4 LdlL > o n
8, 75 7 a—ERFIBR AR i, 75 T a—EFIkRE L
| 9
== C o
o | 1. SRRE09266 fastq.gz o - 2. hoged fastq.gz
I I | I | I | I
& & 10 20 30 40 10 20 30 40
Position in read (bp) Position in read {bp)
|-4| hoges_1fb0248d4ce?.bed 2014706/ 22 11:95 0,873 KB ||
|-4| SRR609266_1fb03f2230c8.bed 2014/06/22 11:55 ~ o » R —- ~ o
e | BEBKEDIYELT TOT S LECDESEY T —LR—

@SRREDQEGE 1Fb03f2230c8_QC.pdf]  2014/01

| | hoge4_1fb0248d4ce?.bam.bai
| hoged_1fb0248d4ce?.bam.txt

01

sosins: | JpA )BT S, £: 94 )T140 %, T IEEMER

M1ANEI7272 41+-572

_M:[I

|| Quask_log_1fb031a354e4
|| hoge4_1fb0248d4ce?.ban
| | SRR609266_1fb03f2230cH
| SRR609266_1fb03f2230cH
| | SRR609266_1fb03f2230cH
|| integretedseq.fa.mds

20 40 80 80

|| integretedseq.fa.fai

Nucleotide frequency (%)

0

1. SRR609266 fastg. gz

|| mapping_single_genomes
hoge4.fastg.gz
SRR609266.fastq.gz

1 2. hoged fastg.gz
lﬂ e 3

40 80 80
]

Nucleotide frequency (%)

o 20
| |

A

1

Position in read {bp)

\{

|| integretedseq.fa
. integretedseq.fa.Rbowtie

4 I

T LT 0
2008/00 o:32 4498
Ula U ol Lo ol =)

193 KB

OaS &

S ETHI1,20081) —K D7
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. _ » 7wk 7 | single-end | 7./ 4s | basic aligner([=FH) | QuasR({Lerch XXX)
—\ 0] N
small RNA-seqT—2DIvE T HER

B e s i, I B i e s ceri o 1o
PP« R Eg-ﬂm ' ‘A ER AR
4 L1 o> o 4 LdlL > o n
8, 75 7 a—ERFIBR AR i, 75 T a—EFIkRE L
| 9
== C o
o | 1. SRRE09266 fastq.gz o - 2. hoged fastq.gz
I I I I I I I I
& & 10 20 30 40 10 20 30 40
Position in read (bp) Position in read {bp)
|-4| hoges_1fb0248d4ce?.bed 2014706/ 22 11:95 0,873 KB ||
|-4| SRR609266_1fb03f2230c8.bed 2014/06/22 11:55 ~ S o ._o0 . — — ~ Lo o
@SRREDQEEE 1fb03f2230cH Qdef| 2014/06/22 11:55 j%%b(& @7“}t>77D77A:E);®J:')7E'U'7U_I/7l_\_

|| hoge4_1fb0248d4ce7.bam.bai wigoszinss | JpA IR NGB, E: 9T F. T IEELAR

| hoged_1fb0248d4ce?.bam.txt 2014/06/22 11:53 I KE [I
|| Quask_log_1fb031a354e4
|| hoge4_1fb0248d4ce?.ban
| | SRR609266_1fb03f2230cH
| SRR609266_1fb03f2230cH
| | SRR609266_1fb03f2230cH
|| integretedseq.fa.mds

1. SRR609266 fastg.gz

AN

Pc:sllmn in read {bp} Position in read {bp)

1 2. hoged fastg.gz ACG

VA
LAY st

40

40 60 80
L1

20 40 80 80
]

|| integretedseq.fa.fai

Nucleotide frequency (%)

Nucleotide frequency (%)

o 20
| |

]
1

|| mapping_single_genomes
hoge4.fastg.gz
SRR609266.fastq.gz

|| integretedseq.fa 2008/09/30 15:32 498,193 KB |I

. integretedseq.fa.Rbowtie 2014/06/22 10:39 I_.l L,iE Eﬁagu h\b&é U F‘(TCTTCGGT . )iﬁ

* Z [FEAEEEDHTNBESICERZS, /A5
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1. SRRE09266 fastq.gz

20 40 80 B0
1

Muclectide fraquency (%)

o
1

IR

Position in read (bp)

I I
10 20 30 40

Mucleotide frequency (%)

0 20 40 &0 B8O
]

71 2. hoge4 fastq.gz

ACG

uﬁm uﬂf G

1 D 2!] 3[! 4{1
Position in read (bp)

1. SRR609266 fastq gz 7H T A—EEHIRR AR

frequent sequences (per Mio.):

1 2. hoged fastg.gz
frequent sequences (per Mio.):

TR TH—BHIBREE

TCTTCEETAGTATAGTGETCAGTAT CCCOECCTTGEAATTCTCEGETE. (4T73713]) TCTTOGETAGTATAGTEETCAGTATOCCCGCCT (477601}
TCTTCEETAGTATAGTGETCAGTAT CCCCECCTEEARTTCTOGEETGOC (100582 ] TCTTOGETAGTATAGTEETCAGTATCCOCGCC {10z20a0]
GEOOGTGATOGTCTRGTEETTAGERACCCTACETTGEAATTCTCEEETEE | 14488 FECOETEATOETCTAGTGETTARGACCCTACGT { 14594}
TECCETEATOETCTRETESTTAGEACCCTACGTTGERATTCTCEGETE. | 13804]) TECCETEATOETCTAGTGETTAGGACCCTACGT { 13912}
TOCTCEETAGTATAGTGETEGAGETATECACGCCTTGEAATTCTCEGETE. (1 9162) E TLE?EGETEGTATLT‘:—GTGAGTATGENZGE’T {  9344]
g TOCTCEETAGTATAGTGETEGAETATECTCECCTEEAATTICTOGEETGOC | 65485] g TOCTOGETAGTATAGTEETRAGTATGCTOGCC { 695E]
E GOCETEATCETCTAGTGET TREGACCCTACGTTEEARATTCTOGEETEOC | 6174 FOCETEATCETCTAGTEGTTAGRACCCTACET { 8370}
5 TCTTCEGTAGTATAGTGETCAETATCCOCOECOGTGERATTCTCEGETE. (| 5703) % TCTTOGETAGTATAGTEETCAGTATCCOCGCOE { GB&4]
3 TEEAATTCTOGEETEOCAAGGRACT CCAGTCACATCACGATCTOGTATE | 4845] = TEEAATTCTORGETE Eﬁhﬂm’ThEﬁhThEATa_h CEATCTOGTAR | 4B57]
ARRTCATTACCCTEEACEETEEATCACTEERATTCTOEEETECCARGER. | 3173) Mﬁ.T‘EﬁTTﬁq.E’TGEﬁDEET“-GﬁT‘EﬁE { 317E]
g TOCTCEETAGTATAGTGETEAGTATEC TCEGCCTTGERATTCTCEEETEE | 3005 E TOCTCGETAGTATAGTEGTGAGTATGCTCGOCT { 3065}
@ TOCTCEGTAGTATAGTGETEAETATEIACECCTEGAATTCTOGEETGO. (| 2445] o TCTTOGETAGTATAGTEETCAGTATOCCOGCCTG { 2475}
TCTTCEETAGTATACTGETCAGTATCCCCECCTETEAAATTCTOGEETE | 2365 TG TAGTATAGTEETRAGTATGCACGCC { 2450]
E’ = ARRTCATTACCCTEEACEETGEATCACTIGECTOGOGTEGERATTCTCEE | 2361 E’ g ARATCATTACCCTGEACGETEGATCACTTGECTOEOE { 2354]
c = CEGEOAACCOGCTERAACT CCTTOSTOCTEEEGATTGTGEAATTCTCES | 1532 c CEEECAACCOECTGARARCTCCTTOGRTECTGEGEATTE { 1875}
E GTCAGTCEATCCTARECTCARGEAGAGATEEAATTCTOREETGOCAMGE (| 1652) IE TOCTOGETAGTATAGTEETRAGTATGCCCGCCT { 1T4E]
o TOCTCEETAGTATAGTGETERETATECCORCCTTGERATTCTCEGETE. (0 1635 o TOCCTGETTRATCCTGOC { 1e38E]
= TOCCTEETTEATCCTECCTEEAATTI CTOGEETEOCARGEAACTOCAGTC (  1622] = GTCAGTCGATCCTAAGCTCAAGEREAERA { 1e70]
AAATCATTACCCTERACEETEERTCACTTGECTOROGETEARATTCTOS | 1592 ARRTCATTACCCTGEACGETEEATCACTTGECTOGORES { 1ed5}
3 GACTEEGAGOETEECETCTOC TG TARATTOEECTATEGAATTCTOGEETE (1 1538) 3 GACTEGEAGOETEGOGTCTCCTETAATTORECTA { 1551}
o GTTEECCTCAGATCRAEGEREGEATCACCOGOCEAATTTARGCTGERATTC | 1427 o ETTGECCTCAGATCAGEGAGEATCARCCOECOGANTTTARAGT { 1470}
E TEEACEEAGAACTEATAAGEECTEEAATT CTOGEETGCCARGEARACTCOC (  1408] E [ TEEACGEACAACTGATARGGEEC { 1451}
E?-I GECOGTGATOSTCTAGTEETTAGECCCCTACGTITGERATTCTCEGETEC | 13448] o CTTCEETAGTATAGTGETCAGTATCOCOGCCT { 13&7]
FOOGTEATOSTC TAGTEETTAGERCCCTACGTTGERATTCTOEEETE. | 1276] FECOETEATOETCTAGTGETTARGCCCCTACGT { 1355}
TTOGETAGTATRGTEETCAGTATCCCCGOCTTEEARTTCTOGEETECC | 1252 ) TOCCETEATOETCTAGTGETTAGGOCCCTACGST { 1Z7E]
TTTEEATOGOEEAEATC TEERATTCTCEEETECCARGERACTCCAGT (  1251) TGILGA."‘D‘-;T"’""""JM._ CTAAT { 1274}
TTTGEATCEOEEAGATC { 1ZGE]
B ey —— L olzeE
. —_ =1 e RN FARCCACTGATTECAT { 1144}

F=UMNZRICFEEE D small RNAEZSI(TCTTCGGT:-)AVR -

o - -
A . S

— 1 HFAELTES, BDT=Hsequence logos ThERL TH Do —

2 3 4 5 6 7 & 9 10 =10 1t 2 3 4 5 6 7 & 9 10 =10
Sequence duplication level Sequence duplication level
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Sequence logosDE{T
n EF—BDezipEMFASTQI7AIL(EFLEL)
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EARA2(Schug et al., Genome Biol, 2005)

FHEF2(Kadota et al., BMC Bioinformatics, 2006)
Oct 04 2014 h#kEMITEE S 29




+ BRE

+ BE

. Eﬁ "

« REt

« B

+

« BFt

« BRRl | in_

_ﬁﬁi £ _
#al
1lib
lib
#M]
fas
#753
hoo

BT | —f | GCE ':'_C cot tent ‘.(last mndl_ﬁ
AR | —#% | Sequence logos(Schneider 1950)

BETT | —f% | _LiRACTAFET | LDSS(Yamamoto
iR FEF | B aladineg Asumgnenana N T 20113 Inct i
ﬁ:;F ﬁﬁf ﬁ | Sequence logos(Schneider 1990) NEW

2014/05/01)
odified 2014/06/21) NEW + BEHT | —H#% | Sequence logos(Schneider 1990)

17 last modified 2012/07/17)

B g a1 Pl ot W IR TR P e |

wr

il 2 [ I i | d o innnhEE o T ) | ) — —Fil+

s FASTQE-’E'C??*I'JI:(HR 00266.fastq.o )(Djﬁ'&

small RI\.'—"L—SE:gT — H(400Mba5. 11,928,428\ —FyTd . E#77 + J B read DNAStringSet B TR BF B TFRA A
hFET . RFFHI(Nie et al  BMC Genomics, 2013) 0 5ok GSE418417%#8L |2, SRPO16842| Tz W D&, o
RO I NGS | BCEIEYIS | FASTOQ or SEALite | SEAJL(Zho 20130 FEETLTiI§SnibD 0 A o7 IV TT .,

intff{- "SRR609266 . fastq.gz" ié%g?jjtgg small RNA-seq 77 ILEZFDEEA
< - Mogeos. png T —_
Egmm fig <- c(300, 370) 2o 1k tesg] F1ELTSequence logosZEITY %

1 .} .. ,, C&EP TSR, RETROYZFERA,
FNET S T - VE O F !
library(H
library(s . §5§1
#2h7 7| (MR F M .gz&lEH>TULND)gziplEfa 774
fasta <-| .., ILDIZE . Windows TIEIFELL KA
44 (sed % ' Macintosh TIE O ELULIVMNE LS LULNT T,
hoge <- « S 44
out <- mg T

=

it o1 [T T“ OCC b TTCTC TC

seqlogo(d AGLETA C:CC__
dEU.G-F-Fl::I D_ e I e === W L= P ccr_.c—--r.
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—‘ﬂﬁ | CAE. E ;GC' cont-:ntsl_-llast mndl.ﬁ
T | — R | Sequence lc:-m:r:q Sr:.hnmdﬂ 1990)

&

"DH 05/01)

modified 2014/06/21) NEW
.':"{1351' modified "'Cll" Cl}' 17)

Sequence logos(Schneider 199[}) NEW

» BF4F | —#% | Sequence logos(Schneider 1990)

I il 2 [ I

1

i |

= IO,

ERatataky =]

== A )

- ===+

8. FiSTQE’i’C??*fJb(*RRﬁI]Q“m fastq.or)D IS

small RNA-seq7 —#(400Mb5a. 11,928 428\ —F YT . E# 77 1 /- B readDNAStiingSetfi# TR BF B TE A A
¢hFE T . JRZESH(Nie et al, BMC Genomics, 2013 D 5adis GSE418417% 380 [ 2,

0 NGS | BOEIEY IS | FASTO or SRALite | SEAJL(Zhu 201300 FE = 7L T i85 nicb DA A D274 LT,

-

1ib
lib

fas

hoo

SRP016842| cfo U DE, A

#A]

#753
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FLEEL S TV O F

#AH7o7F
#rh-o7F
e

TET3—BRIIBREMDEITHER. TFT
S2—ERHIZHEET S 0OTNE D
Do

library(E
library(s

# 27

fasta <-

#EFE(seq
hoge <- «
out <- me

#2271
png(out_f1
seqlogo(c
dev.off()

<
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1.5
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PN Y c ..-—
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TTCTC T
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+

« BFt
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lib
#M]
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i = 5 | BN £ a1y | 1nnetE SRS o= T

L= =) =+ ——-m+

9 FiSTQﬁ','ﬁ'C??{JLr(]J ged.fastq.g ]Gji%%:

small RNA-seqT — #(280Mb5a. 11,928 428 —F Y79 . [RZswT(Nie et al. BMC Genomics, 20135 @ §Ridh
bR A )

GSE41841% 8BL)| 2. SEPO16842| iz ML) D,

7 & A—AnAEEE(LE H) | ShortRead

(Morgan 200900 #FFE{TLTi§sNibO A 271l TT,

7HI Rl EROT — 0T, Uk

| CBCS| EA B S | s T biTA 12D & shortRead) LT — 24 0T

#AH7F
#Lh7F
e

in_f <- "hoged.fastg
Dut 'F i - “'_'z—_-__' .-_.E_ll
param_fig <- c(/57, 37¢

T TA—ERIIBRERDETHE. 757
A—ERH LT HE I, OATHIEAT
WSIENHMNS, RETIEOYEEA,

A RTI
library(9
library(s

#AN77F
fastg <-
fasta <-

#7FF(seq
hoge <- ¢
out <- me

1.5

Information content
|

T

T1 T 1T

T
| e ot el I|.__I_'|"._"

#2771 )
png(out_f 0 —

Lo el el g l
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dev.off()
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(RO)IEEECHfiFHT EF—AN1005 D1IEED)—
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o BPLER | D) | EEELIE ast modified 2013/06/18)
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Whatt. mpnH | BIMER | ARV | EEDY)— Hﬂ'ﬁ"-lzwb)é‘ﬂhth NEV| 154, L)J(agmﬁrgwgﬁa[g(:ﬂ .

* D1, Fipmrg

Ol = . S P v
TPl gimgFAS 8. small RNA_seq®D gzip FERIFAS TQIERL 7 7 (S RE000266 fasty z:)?'&az&'}mrnsTQiEit

o 2014, =5 —
« BT TIRET 58S
e UL

* 2014, ooy (77 IL) A"+ 0 | NGS | BCSIHR{SF | FASTQ or SRALite | SRAdD(Zhu 2013)D 7& I TL T 195Nz 1143

« P9 s small RNA-seqT —#(Nie et al_ BMC Genomics 2013V7d , ARNT7-0 )1 Z13400Mbag,
© PR paiGiR 11928428 —FTF . SO P 1000000 — F 5% 4 L1 CIFE T L T2 #5 B azipE #74L
. " AT pp| CHALTOET . BHT7 VI3 SRR609266 sub fasta[E B (1000000 —F: KI16MB) 7t/ &
_—j— + i ey T . Macintosh T35 F vl vinBL NE A,
Lty | - Ej . in_f <- "SRR609266.fastq.gz” # AN T T AIBEEEL Tin_fIC#EiH
+ 2014 T — out_f <- "hoge8.fastq" #1277 A IBEEEL Tout_fICfEH
BAC TEY| (OUtF| | ram <- 100000 $5 H L L Tl — A e

— |« 7ot | param
s k] . QAR — — }
-"' #M‘E?‘ #X;Ed“-j’:r % O i

o Tl libra library(ShortRead) #1350 T — DADFE AR
shhq |[FANTT IO o
faet fastq <- readFastq(in_f) #in_fTIEEL 2T 7 1 - OFE i
astd #iEsA L T & 7C1T Td (description8iB® £
whg| |PRE , .
bt | |set-seed(1018) R ELSN(EICELEICG AL SITT &)
1 obj <- sample(l:length(fastq), param, replace=F)#!) — FEDH{EDDPH Sparam TF
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#1E5E L T AT TF (description!iR+ Fi

#2741 IICIRTE
Oct 04 2014 th#fE [ writeFastq(fastg, out_f, compress=F) #fastqDPEHFREELLZ7 71 ILETIREF 35




8. small RNA-seqD gzip E MFASTQIER. 7 7 )L (SRE609266.fastq. oz FE Siar WA CFASTQIER, |

TiHRFd olna:

Ak 0 | NGS | BrEIIR{S | FASTQ or SRALite | SEAdb(Zhu 2013)D Fe EiTLTig5Ni- b0

o BILIR | ZLA) S | EEO ) —F (S P it 2

small RNA-seqT — #({Nie et al._ BMC Genomics, 201379 . A7) 1L 400Mb5E,

11,928 428 —FTd, ZDhins]

#AN 7 A IABEREL Tin £1E—
B r Tk L Cout_fICfEE

%=

%

OER#Z DR Console[E[MH, T
S—IEKETTETHY. I8EL
f=100000)—KF DY TEyE

#LEG) LT —U%0O—
library(ShortRead)

#ANT T A IDELA AR
fastq <- readFastq(in_f)

#EE
set.seed(1818)

obj <- sample(l:length(fastq), param, replace=F)#!]—

fastq <- fastg[sort(obj)]

#7271 IR TE

writeFastg(fastg, out_f, compress=F)

#=5 H LB L o) — FEEIETE

#1 5w T — D AAG

7> TSI EMNFTRA TN S,

Oct 04 2014 HRERITEE S

#1 n_-F T*EE L7z R Console =]
#EsI L T AT R EIEJ
> fastg <- fastg[sort(obi)] FobiTISFELEY —PMm#e s
> id{fastqg) $TEEELT & (1T T (descrips
#5 F L3 ([E] L BStringSet instance of lengty 100000
width =eq
#obj TIEEL 72 [1] 43 SRRE09266. CCONO4ACKX:4:1101:1445:2316/1
#EsA L T AT [2] 43 SRR609266.9¢ FCCON94ACKX:4:1101:8074:2365/1
[3] 45 SRRE60926§/179 FCCONS4ACKX:4:1101:14519:2404/1
[4] 44 SRR60946.310 FCCONS4ACKX:4:1101:4849:2685/1
#fastqDP H%*F (5] 45 266.462 FCCONS4ACKX:4:1101:17605:2539/1
[99996] 266.11927688 FCCOND4ACKX:4:2316:4515:100592/1
[99557] SRRE09266.11927705 FCCONS4ACKY:4:2316:5393:100578/1
EEEEES SRRE09266.11927883 FCCONS4ACKN:4:2316:146589:100559/1
EEEEED SRRE09266.11928052 FCCONS4ACKX:4:2316:2897:100869/1
[100000] 51 SRE609266.11928053 FCCONS4ACKX:4:2316:2843:100907/1
>
> #I71 R TF =‘
> writeFastg(fastg, out_f, compress=F) ;rfastqﬂjq:‘;%ﬁ#EEL,EjTE I
> | B
i | 1] 3

36



8. small RNA-seq(D gzip EHFFASTQIA 771 JL( Vi St#AA TFASTQRES, |

TiRird 5155 o BIALEE | Do)l
Ak 0 | NGS | BrEIIR{S | FASTQ or SRALite | SEAdb(Zhu 2013)D Fe EiTLTig5Ni- b0
small RNA-seqT — #({Nie et al._ BMC Genomics, 201379 . A7) 1L 400Mb5E,
11,928 4280 —F T, ZD i =V oS8 LICIRE i B 7o 5 FRF gzipE RS

gtljgjhuja “jﬁ;ﬁj;,ﬁﬁg’Ifﬁi'?;,ﬁ??i‘ff‘“f“‘“tﬁ“ BO( ) —F: $116MB)l CHib & YEET4LOR)RIZIEEL
o Macintosh Ol W L o 8

— — =HBI7714ILEBDEDH
in_f <- " " # 2B E L Cin_flCfEs N S
out_f <- < o 7 A LB EEE L Tout £ICIZHn I TULBIET TT,
param <- \ #5 A LHEL 20 — FEEISTE

BERREOAZEE .17 FOCONS4ACKY (4211011 4452316/
TCTTOGGTAGTATAGTGET CAGTA T COCCECCT TEEAAT TCT CEAGTGE | gk 20020

i

(=11
=

+
bpbecoesggaziini] 111 ininithii11111ini1iihfzsafh
@SRREDAZEG .93 FOCONSAACKY 1411101 :8074:2365/1 =Lt
TCTTCGATAGTATAGTGAT CHGTAT OCO0GOCTTGRAATTOT CaaGTao |25 | T R Console = R 5
Ebh ekl » fastg <- fastg[sort(obi)] FobiTHEELEN PO s I
el L rrrrrrrrrrrrrrrrrEntrirrr2aes A0 = # Ei:\l i W (descrip$
GSRRENSTEE 179 FCOONBAACKI: 431101 :14519:2804/1T | (U] 2 morore) oot imocance of 1engtn 100000 | EorD CBEDET (Geceris
TATTGT GGAGAACTOGGRGTT T TGGAAT TCT CGGT GCAAGGARCTOC 4 | — i
+ E L ! 2e8.17 14: : 12
btheceoeggtggli|i11i11111nS6EEni1 i letth Ihhan il EAT B 5 Saneossceiss reconsmcoiitiTron semaisstens
@SRREDAZEG.310 FCODNSAACHK: 411101 : 4849: 2685/ Seeell DRSPS
CTCGOGGET CGAT GAAGAACT GGACTT CTOGGRT GLCAAGGRACT COAG 1 14 SRRG09266.310 PCCONSEAGHK4.1101,40481968571
+ ‘a o A . F%%:}E [5] 45 SER609266.462 FCCOMNS4ACHH:4:1101:17605:2533/71
 SeRRBnBEs 460 FOLONB AR T a1 151 1176 omar T S

. g . : [99996] 51 SRR609266.11927688 FCCONS4ACKXK:4:2316:4515:100592/1
f'ﬂ"ﬂ'TmTTﬂGmeﬂmGTGGﬂTGﬂGTTGGGTGmeTmﬂﬂ'TTGTG [9959597] 51 SRR605266.11927705 FCCONS4ACKN:4:2316:5393:100578/1
necseeetell 1L o i o] | (S 3 e mmmmen i s e
BERRE0926E 503 FCOONIAALRY 411101 20847 .EEED";] [100000] 51 S5REE609266.11928053 FCCOMNS4RACHX:4:2316:2843:100907/1
TCTTCHGTAGTATAGT G3TCAGTAT COCOGOCT T GRAAT TCTCAGATA !
t > #2271 IMCFRTE 3
“h_eeeecgzesf ihhbhi fihhiiiiihfgihiiichiiiiizsfhaag PrAewE roeooery  sras o o =
BSRREDATEE 576 FOCONG4ACHY: 431101 :B0D0: 2828 /1 J | TrreresraltasTay onR S, compressTR) TR Fal P EEIRELE 7
TOOOTAGTT GATOCT GOOTGRAAT T 0T COGGTROCAL GaRACT CCAGT 0 -
+ r n 3
bbbeeeeegzezeiiifiiiihighhiiiiiezhiil ihhhiiiiiiki

BORRB09266 .582 FOCONIAADKK: 411101 t6721:2797,/1
ATCCTGACGA AAGAL T CT GGA A TT CTCGEST GROAGRAR CT COAGTCA

+
bhbeeeeeggzzzziiiiiiiiihihiiiiifghiiibhghiiiiifhbgh 37
SO DA D D0 L Lkl o fivie s e 4 =1 10 = 0030 - 0I0E



8. small RNA-seq(D gzip EHFFASTQIA 771 JL( Vi St#AA TFASTQRES, |

TiRird 5155 o BIALEE | Do)l
Ak 0 | NGS | BrEIIR{S | FASTQ or SRALite | SEAdb(Zhu 2013)D Fe EiTLTig5Ni- b0
small RNA-seqT — #({Nie et al._ BMC Genomics, 201379 . A7) 1L 400Mb5E,
11,928 4280 —F T, ZD i =V oS8 LICIRE i B 7o 5 FRF gzipE RS

gtljgjmbja "ﬁ%&%jgf"gﬂ’"iﬁ?{’i’?ﬁ”hmt@m': J—F ¥116MB) b & R ConsoleEEJ:(:inﬁté

- Macitosh T3> (EAALEUR TR o .
NTLVSEDIL. description

in f ¢- " " #A N7 A IBEREEL Tin_fIZH — 4O sls - .

Ut £ <. " . $EH 27 £ LB F 5T L Tout £ICiBH A IZHHY I HEHDTT L id

param <- #5 oA LIE L o) — FEERETE tl'\aggééﬂ€*”% L-_CL\QETO

AERRBE0SYER . 17 FOCONSAACKY 2411011445 12316,/
TCTTOGGTAGTATAGTGET CAGTA T COCCECCT TEEAAT TCT CHAGTGE | gk 2022

i

(=11
=

+
bpbecoesggaziini] 111 ininithii11111ini1iihfzsafh
OSRRE0YZEG .53 FCCONSAACHH :4:1101:6074:2365/1 =L
TCTTCGGTAGTATAGT GRT CAGTATCOCOGCCT T GRAAT TCTOGRGTGE |2 72 +| 1 R Cons) ES8EaE S
Ebh ek > fagefy <- fastg[sort({obj)] $obiTHEELEY -FOdys 1
el L rrrrrrrrrrrrrrrrrEntrirrr2aes idiFas # Ei:\l i Y (descrip$
GSRRENSTEE 179 FCOONGAACKI: 431101 :14519:2804/T | (U] 2 morore) oot imocance of 1enstn 100000 | EorD CBEIET (Geceris
TATTGT GGAGAACTOGGRGTT T TGGAAT TCT CGGT GCAAGGARCTOC 4 | — i
+ =l 266,17 e : Hp
btheceoeggtggli|i11i11111nS6EEni1 i letth Ihhan il i B B e
OSRRENYZEE.310 FCCONGAACHY: 431101 : 4549:2685/1 e as DACOPIPP ISP
CTCGOGGET CGAT GAAGAACT GGACTT CTOGGRT GLCAAGGRACT COAG 1 14 SRRG09266.310 PCCONSEAGHK4.1101,40481968571
+ o o i . F%#&:}: [5] 45 SRRA09266.462 FCOCOMS4ACHH:4:1101:17605:2533/1
SR aoG 457 FOMBAAONE.Z 1 101 1 I8 280 S

. LE . - [99996] 51 SRR609266.11927688 FCCON94ACKN:4:2316:4515:100592/1
f'ﬂ"ﬂ'TmTTﬂGmeﬂ'mGTGGﬂ'TGﬂGTTGGGTGmeTm&'ﬂ'TTGTG [9959597] 51 SRR605266.11927705 FCCONS4ACKN:4:2316:5393:100578/1
bhibeseeegeefgiiiiiifhiihiniiifhhiiinhih’ geesbdddd foo998] 51 SRRG0S266 11928052 FCCUNGIACKK. 4231612097 110086071
BCRRE0926E 503 FCOONIAATK. 411101 .EDEEFIEEED’;] [100000] 51 SRR609266.11928053 FCCONS4ACHX:4:2316:2843:100207/1
TCTTOGATAGTATAGTGET CAGTAT COCORCOT TGGRAAT TCT CGAGTG !
t > #2771 IICFRTT 3
“h_eesecegzzf ihhbhi (ihhi i iiinfeihiiichiiiiisfhaae R e £ combeeseer)  sres ol e 3
BSRREDATEE 576 FOCONG4ACHY: 431101 :B0D0: 2828 /1 J | TrreresraltasTay onR S, compressTR) TR Fal P EEIRELE 7
TCOCTGATTGAT COT GCCT GAAAT TCTCORGTGOCAAGRRACT COART O :
+ r n 3

BORRB09266 .582 FOCONIAADKK: 411101 t6721:2797,/1
ATCCTGACGA AAGAL T CT GGA A TT CTCGEST GROAGRAR CT COAGTCA

+
bhbeeeeeggzzzziiiiiiiiihihiiiiifghiiibhghiiiiifhbgh 38
SO DA D D0 L Lkl o fivie s e 4 =1 10 = 0030 - 0I0E



8. small RNA-seqD gzipEMFASTQIER 7 71 JL(
TiHFd 5B

Ak 0 | NGS | BrEIIR{S | FASTQ or SRALite | SEAdb(Zhu 2013)D Fe EiTLTig5Ni- b0

Vi St AA TFASTQIER,. |

small RNA-seqT — #({Nie et al._ BMC Genomics, 201379 . A7) 1L 400Mb5E,
U—F 53S0 4 LI CIFE il Bl o 35 S gzipE 7L

11928428 —F 79, Zhis

THEALTLWET, 27713 SRER609266 sub.fasta&[E)0 0D

T . MacintoshT 132 F 7l virblL NEF AL

in_f <- "
out_f <- "
param <-

BERREOAZEE .17 FOCONS4ACKY (4211011 4452316/
TCTTOEGETAGTATAGTGET CAGTA T COCLGRCT TEEA AT TOT BEEGTGE

+
bhbeeeeeggzzgiihiiiiiiihihifhiiiiiiiihiiiihfgzazgfh
BERRE09266 .93 FOCONS4ACKY :4:1101:8074:2365/1
TCTTCGGTAGTATAGT GET CAGTAT COCCGRCT TEEAAT TCT CEEGTGE
+
bhbeeeeeggzegiiiiiiiiiiiiiiiiiiiiiiighiiiiiiigaeg
BERRBO926E .17 FOCONIAACKK: 4:1101 1145192404/
TATTGTGEACAACTOGEAGTTT TGGA T TOT CEGHT GLOAAGEAL CTCE

+
bbbeeseegefzziiiiiiiiiiiihabfthiiiieffthiihhghiiii
@SRERE09266 .310 FOCONI4ACKY: 421101 : 4849: 26551
CTCGURGET CGATEAAGRACT GERA CTTCTCGEAT GOCAA GRAACT COA G
+

bbheeeeeggzefhiifhihiiif(ae efdzi¥ dd fd bzdeeeee
BERRB09266 . 462 FOCONS4ACK Y :4:1101 117605 :253541
AMATCATTACCOT GRACGGTGEAT CACT TGGOT COCGEGT GEAATTCTC

+

hbbeeeeeggef giiiiiifhiihihiiifhhiiihhih geeebdddd
BERRE09266 .503 FCOONIAACKK: 421101 120887 126201
TCTTCGGTAGTATAGT GAT CAGTATCOCCGRCT THEAAT TCT CEEGTGE
+

_h_eeeecggzzef ihhbhiiihhiiiiihfzihiiichiiiiizgfhaag
BERRBO926E 676 FOCONIAAGKK: 411101 :6000: 28258,/
TCOOTGGTTGAT CCT GROT GEAAT TCT CEEGTGEOCAA GEARCT COAGT &
+

BORRB09266 .582 FOCONIAADKK: 411101 t6721:2797,/1
ATCCTGACGA AAGAL T CT GGA A TT CTCGEST GROAGRAR CT COAGTCA

+
bhbeeeeeggzzzziiiiiiiiihihiiiiifghiiibhghiiiiifhbgh
SO DA D D0 L Lkl o fivie s e 4 =1 10 = 0030 - 0I0E

J—F: #116MB) T3

gD 27 A IBEEEL Tin_FIZHEMN
#E 77 A IEFTEEL Tout_fICHEIN
#=5 H LB L o) — FEEIETE

o BILIE | DB

sreadBE#ZFIALT)—F
IS EALSIEHRD =P LR
D5')—F R HhRRINTLY
F£9, 491 E R THi-TLY
H5TEIDHhMNYFET,

A DFE A2t /
=L - R ey
2 1213 .
[99999] S1/5RRe0fA266.11928052 FCCONS4ACHN:4:2316:2897:1008659/1
[100000] 9266.11928053 FCCONS4ACHX:4:2316:2843:100907/1
L (B =
p#!) — | > #I71IAFF
FlL- 72! > writepf=tg(fasfq, out £, compress=F) $faztagn P EHFIEFLEIrs
ZI2IT] » =read(fastag)
A DHNAString3ft instance of length 100000
width =eq
*%%JE# [1] 48 TCTTCGGTAGTATAGTGETCAGTATCCCCGCCTTGGRAATTCTCGGET GO
[21] 48 TCITCGGTAGTATAGTGETCAGTATCCCCGCCTTGGRAATTCTCGGGETEC
[3] 49 TATTGIGGRACARCTCGGAGTTTIGEARATICTCGGETIGCCARGGRAACTCC
[4] 49 CTCGCGGEGEICGATGAAGARCTGCACTTICTCGEETGCCAAGGRAACTCCAG
[5] 49 ARATCATTACCCIGGACGETIGEATCACTIGECTCGCGEETGEGAATTICTC
EEEELY 49 TCITCGGITAGTATAGTGEICAGTATCCCCGCCTTGGAATTCTCGEET GO
EEEENS 49 TCITCGGITAGTATAGTGEICAGTATCCCCGCCTTGGAATTCTCGEET GO
EEEELY 49 TCITCGGITAGTATAGTGEICAGTATCCCCGCCTTGGAATTCTCGEETGC
[995999] 49 TCITCGGITAGTATAGTGGTICAGTATCCCCGCCTGEARATTICTCGEETGCC o
[100000] 49 TCITCGGITAGTATAGTGEICAGTATCCCCGCCTTGGAATTCTCGEETGC r
> |
P m 3

39



8. small RNA-seqD gzip E MFASTQIER. 7 7 )L (SRE609266.fastq. oz FE Siar WA CFASTQIER, | 5{,%

Ttz d 55! o BIALEE | Tl S | EED =P (S Pl Y %
+F0 | NGS | BCPI|BY {8 | FASTQ or SRALite | SRAdD(Zhu 20130 P E={TL T8N h—1a
small RNA- seqﬁ"' Ee‘lf'\'ie etal BMC Gen-::rmics "DH}T@' /7\3']?‘ *fJb*j*fK'II4DDhIhEE

g&.g‘_lmb'ﬁ'lu‘nj_g; .&j{{jﬁé?tslis{%&ﬁ;gﬁﬁuh Easta TR B (1000000 —F - %jlﬁnray =70k 912008 ) —FTCRoNT-TFE
o Ciato - vt s oG
CFEZE D small RNAEZ 5
1.gz" T wIsTE in fIC s
: AR sl S Tt (TCTTCGGT--)hNRILFFEL
#5 A LIME L fol ) — FE A IETE —C%’)Jﬁ" |-'-“a|- 1075[) |~0)
#LEL T —UEO— K % BETHLYRZToNTET,

library(ShortRead) #) 3 T — DA IR

#A N7 7 1IN DT IAR

fastq <- readFastq(in_f) #in_fTI5E L | [R R Console = [ -= | [E.
#lgsa L T AT

s

[99999] 51 SERE05266.11928052 FCCONS4ACHN:4:2316:2897:100865/1
#j&%& [100000] 51 SERE05266.11928053 FCCONS4ACHN:4:2316:2843:100807/1
set.seed(1018) gHFZ LA (EY -
obj <- sample(1:length(fastq), param, replace=F)#!)—| > #J7JLC{RTF
fastq <- fastg[sort(obj)] #obj THE7E |- /= !| > writeFastg(fastq, out_f, compress=F) #fastalPEFEIEFLEI?S
#EsA L T AT » =read(fastyg)
A DHNAStringSet instance of length 100000
#2771 IICIRTE width seq
writeFastq(fastq, out_f, compress=F) #fastqHPH*} [1] 49 [TCTTCGETAGTATAGTGETCAGTATCCCCGCCTTGGAATTCTCGGGTGC
[21] 458 |TCTITCGGTAGTATAGTGGTCAGTATCCCCGECTTGGRAATTCTCGEGTGE
[3] 49 | IATIGIGGACAACTCGEAGTITIGEARTICTICGGETGCCARGEARCTCC
[4] 49 |CTCGCGEGICEAT GAAGRARCTGRACTICTICGGETGCCARGRARCTCCAG
[5] 49 |ARRTCATTACCCI GRACGETGGATCACTIGECTICGCGGETGGRAATTICTC
[2993&] 49 |ICITCGETAGIATAGTGGICAGTATCCCCGCCITGGRAATTICTCGEGTGE
[999357] 49 |ICITCGETAGIATAGTGGICAGTATCCCCGCCITGGRAATTICTCGEGTGE
[29938] 49 |ICITCGGTAGTATAGTGGICAGTATCCCCGECTITGRRAATTCTCGEGTGE
[299399] 49 |ICITCGGTAGTIATAGTGGICAGTATCCCCGECTGLARTTICTCGGETGCC -
[100000] 49 |ICITCGGTAGTATAGTGGICAGTATCCCCGECTITGRRAATTCTCGEGTGE T
> |
F . 1 " 3
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BT | —

ARt | —8% | GCZ & (GC contents)(last modifig
AR | —#% | Sequence logos(Schneider 1950)

ASTAT T { L E 5 A TR = F0) BRI 5 BETCHELE 7. Li3sbooTaTaq =T AL IR)BRIZAAT7A

2014/05/01)
odified 2014/06/21) NEW

» BF4F | —#% | Sequence logos(Schneider 1990)

Windows M E kt,Macintosh®
EFESFEUKIFT TY L 1E

- - - - - - - - - - - - -
=
i
=t

A 1. Ah
A&

Al | in

« HEF .

ol

1lib

lib

# M

fas

#

hoo

10. FASTQIER 771 JL(SRR609266 sub.fastq)D B JL(SRR609266 _sub.fastq)h®

ATAEE | D LA FED Y —F(F Tk P O8EFEFTL TS5 Nosma fF7E B EEREELT- L T,
T —£(100,0001) —F: ¥116MB)Td .

AERTEITLTAFELELD,
in_f <- "SRRG@9266 sub.fastqg" #AT 77 A INBEEEL Tin_TIo05 i
out ¥ <- "hogel®.png" #0077 1 IBEIEE L Tout_£ICf M
param fig <- c(808, 378) #7277 - I FIBF D ENR & HHE E 18 (E ful
#LE T =V O—F
library(Biostrings) #1500 T — DG A AT
library(seglogo) #1500 T — DG A AR

#ANT T AN DEEA AR ]
fasta <- readDNAStringSet(in_f, format="fastq™)#in fTIEEL /=7 7 1 /L DA

#ZEFE(sequence logo™®E(T)
hoge <- consensusMatrix(fasta, as.prob=T, baseOnly=T)#%& 1 342 g A DIEEHR
out <- makePWM(hoge[1:4,]) #hoge |FACGT LIAOBE (5] A 1EN) D probal

#2 7 I CfRTF
png{out_f, pointsize=13, width=param fig[1], height=param fig[2])#LH 7 7 4

seglogo(out) #18 B iR icDFEE=E Toutz AN L L]
dev.off() #55 F 7
< >

B BRI TETTEDLIIC. T7MIL YA XD INEL

OCt 04 2014 HER HEES JEEMEIRD I 741 )LE LY Tsequence logosEIENTREAT a1




" oM

=
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» BF4F | —#% | Sequence logos(Schneider 1990)

10. FASTQEE'C"?*HHERRﬁﬂﬂﬁﬁ sub.fastq)DIHS:

O 8 &I TL T {351z small RNA-seqT — &

"5RREE9266 sub.fastg”
"hogel®.png"

Fasta- <- reade';.lﬂ'_:}ér_'-_-lr.'ugSet {(in_+,

7+ F (sequence logo™ ={T)
hoge <- consensusMatrix(fasta, i
out <- makePWM{hoge[1:4,])

_|—|__

e

png(uut_F, pointsize=13, width=j
seqlogo(out)

dev.off

<

'@ﬁi@%

aE— {{:
BED {3
TATE
ENRI(T)..
EnRI L

Bing TH
Bing T#
Google 7
BEfA—
gATD

Send to

Oct 04 2014 h#kEMITEE S

e m—

JrL RE HE  zoff

S EENENE

=| et

R R console

|Platfnrm; xBE_E&—pc—mingwEEfxE& (64-bit)

RiF. BEEVINDIFTED, [RE2ICEFREITY.
—EOHFFHCIEAEF. BRCCNEBECHIASATEET.

Bt +0 FHBICREALT (3.

JCwdr—=

WindowsDER ZCTRLEALT
T—Z2WLGALO—FDEANT

EVVITHEEERTEFT

DA ED AT

RF (MBI ECLSREETIOVIORTT .
FFLC(d 'contributors () "k ANLTE
F. RPRDSob —E B R T A [T AP
‘ecitation () 'E ANLTCEEN,

‘demo () " AT NETEEHSCEHTES
"help () "I NET I AT BET .
'help.start () 'THIMLIIDOH(C LS
g () EANTNERFETLED.

> getwd()

[1] "C:/Users/kadota/Desktop/hog

> |

4 | m

"license () '"FE&lUT " Ticenea it A AL TR

ke — Ctrl+C

—=A Ctrl+Vv

O Fmds—A

O —&~s—2Z - Cerl+X

M1 ROmEE cerl+l | [T

STER

v IFicEh Cerl+wW

Mg ROERRIC by TICEL
D—EDaATUFEEaE—LT
@R Console##E £ TR—Xk
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Ezlili:t&

» BF4F | —#% | Sequence logos(Schneider 1990)

Windows @ E F¥,Macintosh® E

10. FgSTQ}Eit??ﬂHsRRﬁngzﬁﬁ sub.fastq)DIHS:

O 8 &I TL T {351z small RNA-seqT — &

FEOFEULKE UUTDESIHT
F5—Aytz—UMD7%LIR Console

"5RREE9266 sub.fastg”
"hogel®.png"

?’f’\fﬁiﬁ{h]
ENRI(I)...
EIRI L 2 —(N)...

Bing TV wS

Bing T&iER

Google THE

B+ —Jl (Windows Li
FTATOFPITEZ L—2

hoge <- consensusMatrix(fasta, i
out <- makePWM{hoge[1:4,])

'@ﬁ%&%

Send to OneNote

BEEIZEOTLAIET TY,

Oct 04 2014 h#kEMITEE S

IR R Console

FENL 5T -3 IRanges ®¥O-PPTY

EaENZ ST =2 KVector ®O-PFOTY
» library(seglogo)

SRENL e =3 grid EO0-FPTY

Fr -Dms

pe
> F A7 D ELH 123
> fasta <- readDNAStringSet (in f, format="fastg")#in £§
=
> ##% (sequence logo¥=E(T)
»> hoge <- consensusMatrix(fasta, as.prob=T, baseOnly=TS
> out <- makePWM(hoge[l:4,1]) fhoge(FRACETLIS
e
> FI71CFRTF
> png(out_ £, pointsize=13, width=param fig[l], height=$§
> segLogo (out) FIREEMTicS
> dev.off () FEFLIO
null device
1
> |

< | m | P
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» BF4F | —#% | Sequence logos(Schneider 1990)

H AL XH800 X 370E9€IL
MNSEBEPNGRe K T7A )L
(hoge10.png)NEREN D,

10. FASTQIERA 771 JL(SRR609266 sub.fastq)D IB5:
AALEE | D LA EED ) —E (T T e Pl D8 AEETL TS RNA-seq
T —2(100,000) —F; #116MB)TH .

L Tin_fIZ#E3M
FEL Tout fICTEH
7 dejjjﬂﬁﬂjﬁmg & HE = fs

#&ﬁ?

in_f <- "5RR6@89266_sub.
out_f <- "hogel®.png”

param_fig <- c(800,

$ T T — ;?EI:I_F

7 A IBEIETE
A B FE

7E (Bl

library(Biostm e — 3
library(seqlog hoge10png (100,0001) —F D45 R)
2 —_

#ANT 7 AID
fasta <- readl

€15 -
#1#(sequence |5
hoge <- conser 2 =
out <- makePWM % 17 S\

: Q
#o7IVIERE g L
png(out_+f, poi = ¥ T C -I-C-I-C -I- g
seqlogo(out
e oge o ]SRRI SIS :_n Aahax-p-c TESTSCGERC, ©

N I I O O
< 12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Position
\ IJ
oY
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neider 1990)

- £ 15 - hoge8.png (11,928,428!) —F ML)
L8
LEEY ;-
A T
E 05 —
TG T T oA AR T e
o J ESRETAAS r%ﬂhpxmn LAEAT A IR Ral AR TR TOLRaTS0R
fFrrrrr1rr17r17 117171717 17 17 17 T7TT1TT1TTTTTTTTTTTTTTTTTTTTTTTTTTTTI
12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Position
hoge10.png (100,000 —KD#EER)
2 J—
3 #1205 D1 DY A X THEARML
g™ BRIZFZETHIENLMYET,
5 1
SR OC | -
E 05
il Joleh LT | mc oy
0 A%If r%mpxpﬁnm“ Al LTSl a8 T Re TeLG ATy
fFrrrrrrrr11r1r1r17r10r 1171717 1717 17 17T T TTTTTTTTTTTTTTTTTTTTTTTI
1234567890 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Position
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Contents
n ESENEIERTTEEILED L AEEITE)

m Sequence logos(hria ZEICHEHMBIER Z R RT)
AoraR o3>
s small RNA-seqDAA 7/ L~ADIVELT | ELUV TR TI—ERHIREFEDLLER
s IVEVTRERLIR—R 7ML R DRI T EDERMRERO TEARBEIERE
Sequence logosMDE1T
s ET—HADgzipEHEFASTQT 74 IL(EF L)
n BEMIEEMRFASTQI7MILEEZHY)
FrEFIEDEREA
s MBS EMNEGFORE (REMICToOE—ZFFH)
EARA2(Schug et al., Genome Biol, 2005)

FHEF2(Kadota et al., BMC Bioinformatics, 2006)
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| _ « E#f | —# | Sequence logos(Schneider 1990)
Sequence logosZE1T#a R D fiZ R

10. FASTQIEA. 771 JL(SRR609266 sub.fastq)@ IHS:
AR | D LS S (RO — T T e b el D8RI TL Ti95 4172 small RNA-seq

—&(100,0001) —F; ¥116MB)YTd , Z N
in_f <- "SRR609266_sub.fastq" #AN T A LB EHEL Tin fI0H SHTORBNEMEE )OI
in ¥ <- "SRR689266 sub.fastq T Chs in_ fICH o8 s N s
out_f <- "hogel®.png" #8127 o LEEIEEL Tout_fl3 5503'\//3/@%\1%']*5&
param_fig <- c(300, 370) 477 LN OEIE S HHEE TS % . BY DIE A1 SR E
#LEG T —YEO—F ITOELNDL. EFERRT S,
library(Biost e '
library(seglog

2 —_

AT T AID
fasta <- read(
1.5

#4F % (sequence
hoge <- conser

out <- makePWH

#?{Tﬂmﬁﬁ 0 C T T mc CCT C
t f, poi :
cealogo(out) | T TCTC T

Information content
|

IC-“T

dE"u".D'F'F(} 0 - T |¢—--r.—w.— :—gr L GGG LR N
NTTTTTTTTTTT TTT T T T TTITT TT T T T T T I T TT T TT T T T T T T T T T I T IO
L4 12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Position
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| _ « E#f | —# | Sequence logos(Schneider 1990)
Sequence logosZE1T#a R D fiZ R

10. FASTQIERA. 771 JL(SRR609266 sub.fastq)D IH5:

BALEE | D LAY T EED ) —E (T T e b Pl D8 ETL T iF5 1 2 small RNA-seq
T —&(100,000) —F; #116MB)Td .

Information content
|

in _f <- "SRR6@9266 sub.fastqg" # 77 A INBEEEL Tin_fICHEH C
out f <- “':ge_ﬁ'.-:-'::“ #1 D277 1B EEE _La'aﬁl'c-_ut_-H‘_*%ﬁfPij 0 - 7"
param_fig <- c(80@, 378) #7277 BRI IENE & g FEE (A T
1123
#LEGI LT = E O F )
library(Biostrings) R R Console B =
library(seglogo) .
> out <- makePWM(hoge[1l:4,]) + e —_ - - 5
#/-'I'\j—_lj" - {Jbﬂjﬁ:ﬁﬁiﬂ&'} b ) | \* -t.gshj:~‘|; %%TTT%&&—Cs
fasta <- readDNAStringSet(in| i ii;’ig&g%? et iieiaa fasta&l,\—)7]'7*/:|:7|~0)':|:'k]\j]77
ceqlogo(out) | AILIE — R A
#1%F (sequence logo®=E{T) i zE;ngigfuﬂ ’r)blﬁiﬁ(?maufﬁ?h RSN D,
hoge <- consensusMatrix(fasty _.,7 .;;levice
out <- makePWM{hoge[1l:4,]) 1
_ > in_f <- "SRRE09266_sub.fastg" FANIPANBERELTIn_S
#2774 ICFEE > out_f <- "hogelOl.png” #H DI BEIEELTout s
png(out_f, pointsize=13, wid||> param fig <- c(800, 370) FI70 M BB NS S S
seqlogo(out) >
dev.off() > BT —UEO P
» library(Biostrings) #5000 =D EEH AT
< » library(seqglLogo) F)50 —UDELH A
>
> & AT D FEd 125 =
> fasta <- readDNAStringSet(in f, format="fastqg")#in fUEFLEI?S
=] n
4 I F

Oct 04 2014 i E M T EES 48



» BF4F | —#% | Sequence logos(Schneider 1990)

S | EITHEDEER
equence l0gos=E{THA =N
10. FASTQIERA 771 JL(SRR609266 sub.fastq)D IB5: é 17
BLAEE | D LS T RO = T e b R 08 EEITL TS5 o small RNA-seq £
T —&(100,000) —F; #116MB)Td . £ 05 CT
in _f <- "SRR6@9266 sub.fastqg" #AN 7T A INBEEEL Tin T C
out f <- “':ge_ﬁ'.-:-'::“ #4077 1 ILEEIEE L Tout fICTHH 0 - 7"
param_fig <- c(308, 378) + 7 7 o )L B HENE & HEEF ST (E A T
1123
LRI T —VEO—F ) — i
i?gf‘ﬂf‘ﬂﬂiﬂit"i”gﬂ R R Console fastaA 7z HIZIE, width
1 PEPF{EEEI DED} > library(seglLogo) ':Eagljﬁ se (:U_F\iggﬁa
~ S€q
#ANT T A I DFER IR > - — L in s
fasta -iJ— PeadDhj:lSéFingSet{in - F}‘jﬂ?ﬂl’@ﬁa}_ﬂﬂ} . : gljs nameslhdsscrlgtlonlﬁiﬁh
1|> fasta <- readDNAStringSet(in f, forma ﬁ‘gﬁhf[’\éhth\bh\éo
> fasta

#1E(sequence logo®™=E(T)
hoge <- consensusMatrix(fast

width seg names
out <- makePWM(hoge[1:4,]) [1] 45 TCTTCGGTAGTATAGT. . .GGAATTCTCGCETEC SRR609266.17 FOCO. ..
[2] 49 TCTTCEGTAGTATAGT. . .GGERAATTCTCGEETGC SRR609266.93 FCCO. . .
#2774 ICFEE (31 49 TATTGTGGACRACTCG. ..GTGCCRAAGGARCTCC SRRE09266.179 FCC. ..
png(out_f, pointsize=13, wid; (4] 49 CTCGCGGETCGATGRA. . . GCCAAGGAACTCCAS SRR609266.310 FCC. ..
seglogo(out) =) 49 ARATCATTACCCTGEGA. . .GCEEGTEGAATTCTC SRR609266.462 FCC. ..
dev.off() can aae
[99996] 49 TCTTCEGTAGTATAGT. . .GERAATTCTCGEGTEE SRRE609266.1192768. ..
[99557] 49 TCTTCEETAGTATAGT. ..GERAATTCTCGEETGS SRR609266.1192770. ..
< (99998 ] 49 TCTTCEGTRAGTATAGT. . .GERATTCTCGEGTGC SRRE609266.1192788. ..
[99559] 45 TCTTCGGTAGTATAGT. . .GAATTCTCGGGTGCC SRR609266.1192805... |-
[100000] 49 TCTTCGETAGTATAGT. ..GERAATTCTCGEETEC SRR609266.1192805. .. |

Oct 04 2014 i ERTEE S

A DNAStringSet instance of length 100000

> |
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in ¥ <- "SRReE9266 fastg” = T AIINBEEEL Tin_fICiE: .
o+ < ogelo S5 (LB % EEL Tout fickn | PTI—HISetes olSctosidr 1550
param_fig <- c{ 37@) : 2 7 A L SHEFO HENE & S HTE (B A 515
S
#LFIL T U O - F . c
library(Biostrings) #) 5 oy AT — DAL PRI = L
library(seglogo) #1057 — LADEL A £
o
#ANT 7 A I DEEA A _ £ 05 CT
fasta <- readDNAStringSet(in_f, format="fastq")#in fTIEEL 727 7 LD o
o, —_— [:I_ — Ca
# 4 & (sequence logo*=E{T) _ L N
[hoge <- consensusMatrix(fasta, as.prob=1, baseOnly=T)#% T 3 .00 315 Seq0 B 1123
out <- makePWM(hogel|1:4,]) FhogelFACGT LT IR E (A TZN) D probal
#7277 A NIRRT F%Rcmmme [::].!'[::]
pngEnut_—FJtpnlnt51ze=13, 2 [100000] 49 TCTTCGGTAGTATAGT...GGRAATTCTCGGGTGC SRR609266.1192805. ..
=eq Dgﬂ{ﬂu } |} hoge <- consensusMatrix(fasta, as.prob=T, baseOnly=T) #5535 |
[1] 5 485
£ > hoge
(1] [,4] (2] [r€] [r7] [,8]
ay 0.0e%8e 0. 0.0%e33 0.05%275% 0.09053 0.13074
C 0.0518¢ 0. 0.70610 0.06400 0.06451 0.0588¢6
= 0.05654 0. 0.1147% 0.71257 0.75528 0.07441
T 0.81%2%8 0. 0.08277 0.130e3 0.08%28 0.7359%%
other 0.00176¢ 0. ¢.o00001 0O0.00001 0.00000 O.0OCOO0O0
(9] [,13] [,14] [,15] [r16]
ry 0.71732 0.108%7 0. 0.0B017 0.71808 0.124%¢ 0.0874¢
C 0
G o consensusMatrixBAEIIRI a3V T EDIERBRAFETELT
T 0 S = o =
other 0 L\éf:(-f—ce‘d—o E'l'%:ﬁu:%’é*ﬁmLT:hoge7.|'7‘/I7Hi5'fT
L XATIDSTEHBUELTS, FIRKIE) —FHICHESL ., S1TTH
HIEHIX. ACGTLIN DX FEHotherEL TETHIL TLVEM D, =
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HEiRLA

=

in £ <-
Dut_'l: < - oge
param_fig <- c(&

=]

e, -
LRI T —VEO—F
library(Biostrings)
library(seglogo)

#A N7 7 I DEEAIA R

fasta <- readDNAStringSet(in_f, format="fastq")#in fTIEEL 727 7 LD

#A N7 A IBERREL Tin_fICiEiH = , . .
g H T 7 o G %?E‘E_La T-:-_ut_-FIH—‘-S—ﬁ".PIJ » BF4F | —#% | Sequence logos(Schneider 1990)
#7277 ) B HEFOTENE & Mg F55F ( E 15 1

#1447 — VDR
#) 5w AT — LINER AL AR

Information content

Y
o — D - "
# 4 & (sequence logo*=E{T) _ L TT
[hoge <- consensusMatrix(fasta, as.prob=1, baseOnly=T)#% T 3 .00 315 Seq0 B 219
out <- makePWM(hogel|1:4,]) FhogelFACGT LT IR E (A TZN) D probal
BT A IR |R R Console / =N SR
pngEnut_—FJtpnlnt51ze=131 R (1000001 49 TCTTCGGTAGTATAGT. . .GEAXTTCTCEGGTEC SRRE609266.1192805. ..
=eq Dgﬂ{ﬂu } |} hoge <- consensusMatrix(fasta, %prob=T, baseOnly=T) # &5/ 305 |
[1] 5 485
£ > hoge
[,1] [,2 [,3] [,4] [,32] [,6] [,7] [,8]
ay 0.0e%8¢6 0.10234 0.08205 0.09633 0.09279% 0.09053 0.13074
C 0.05186 |4~ 0.146%1 0.11037 0.70610 0.0e400 0.064%1 0.05886
= 0.056e54|0.058745 0.0e470 0.07838 0.1147% 0.71257 0.75528 0.07441
T 0.812%B8|0.0770% 0.685%5 0.729%91% 0.08277 0.13063 0.08%9283 0.735%%
other |0.0017¢|0.0001¢ O0.00010 0O.00001 O.00001 O.00001 O.00000 O.00000
[,9] [,10] [,11] [,12] [,13] [,14] [,15] [,16]
ry 0.71732 0.108%7 0.09%355 0.7101% 0.08017 0.71808 0.124%e 0.0B874e
c 0
G d 1FJE DRI avIE, AHVN6.986% CHY5.186%, GHY5.654%, T
T i N > — > — - > =
other o DV81.998%DIARKLL TH o= MO hd, CDOFARLLD
— ~ = — LY
) | sequence logos|ZHITAHAXFDRSLLICHET S,
[
Oct 04 2014 th#fEmE+TEE S 51



p e | |
j jtg gi e t gi‘-ﬂ‘t{-ll:l AZif | —#% | Sequence logos(Schneider 1990) 2 %

!

in_f <- "SRR6@9266 sub.fastqg" #M 77

out_ f «<- "'_'g;__ﬁ'.'_"'-:" #1H7T Els LOUT T ary -
param_fig <- c(800, 37@) #2 7 I BF8F O ENE & HHE F E5E (E § 197

o
#FLRG T = O—F _ 8
library(Biostrings) #15% T — LADFE A = T
library(seglogo) #1057 — LADEL A £

o
EAFIT T A LD _ =027 CT
fasta <- readDNAStringSet(in_f, format="fastq")#in fTIEEL 727 7 LD o

o, —_— [:I_ — Laan Be
#F F(sequence logo®=ET(T) T
hoge <- consensusMatrix(fasta, as.prob=T, baseOnly=T)#% 7% 3 /D18 EEARE 123
out <- makePWM{hoge[1:4,]) #hoge |IACGT LIADIEER (19| A1 ZN) Dprobal
#77 A ICRTE R R Console =
png{out_f, pointsize=13, wid'|} i
seqlogo(out) > uge <- consensusMatrix(fasta, as.prob=F, baseOnly=T)#&MH3 %30S
dev.off() > dim{uge) «
[1] 5 4%
£ > uge

(r11} [,21 [,31 [,41 [,=31 [,e} [[,7] [,8] [,%] [,10]

A 6986 | 11657 10234 BZ205 5633 5279 5053 13074 71732 10887
- 518¢| 70833 14691 11037 70610 o409 o451 588¢ €342 10636
G Se54| 5745 €470 7838 1147% T1Z5| 73528 7441 BZ14 70874
T B19598| 7709 e8555 7295%1% 8277 13063 8928 T7359% 13712 7583
other 17¢ 16 10 1 1 1 1] 1] 1] 1]
(r111 [,12] [,13] [,14] [,151 [,1e]} [,17] [,18] [,15] [,20]

A 355 71019 8017 71808 124%5¢ 874¢l 7814 7584 7522 70351
- 7647
=
T

11502 | HERMERTEE<KHIREERREZE-\MESIX, R
P s | LT AT AN ENEIEET Sasproblli5A T n
1,211 | VE(TRUEZEIR T D) THB(FALSEZERT H)FIZT
. NIEEWD, COT—REEETIOR)—FNBHEH5D T,

m

Oct 04 2014 thiE M I+EES INHBEDRENEDLI=EITO LR A5, 52




in_f <- "SRRGE9266 sub.fastg # X771 IBEEEL Tin _fICiEH - , . .
out_f <- "hogel®.png" #8277 A ILBEIEEL Tout_fICHEM |/ R ﬂﬁlsequencekfch}mmdﬂ 1990)
param_fig <- c(800, 37@) #2 7 I BF8F O ENE & HHE F E5E (E 5157
-
(=]
#LFIL T U O - F ] c -
library(Biostrings) #1757 — DIDET AP = 7
library(seglogo) #1057 — LADEL A E
E
[ = —
#ANT 7 A ILDEFEA I _ £ 05 T
fasta <- readDNAStringSet(in_f, format="fastq")#in fTIEEL =7 7 1) DEE 1YL
e 0 - =T
#4F(sequence logo®=E{T) T
hoge <- consensusMatrix(fasta, as.prob=T, baseOnly=T)#% i /2 =D 15 EiH R 1213
[out <- makePWM(hoge[1:4,]) | #hoge |FACGT LA DB EAT A 1ZN) D probal
png(out_f, pointsize=13, wid] > hoge <— conse sMatrix(fasta, as.prob=T, baseOnly=T)#&MH3%3ws
seqlogo(out) [> out <- makePWM(hoge[1:4,]1) | fhogel@ACGTLIAOIEE (75
dEV.D'F'F{} > outf@ic /
[1]|l.[|'4125[|'4| 0.6731075 0.6€283423 0.7329244 0.6ce42823 0.6959703
< [7] 0.8131¢25 0.7713118 0.714c064 0.67324¢5 0.685285%3 0.68%25¢cE
[13] 0.7751348 0.701132% 0.7453320 0.6€883483 0.70%95412 0.8491315
[19] 0.7045857 0.e073074 0.€517864 0.8241109 0.715794% 0.7576e213
[25] 0.€43557¢ 0.6576795 0. ” - —
[31] 0.754%008 0.6498298 0.| sequence logos D HiEEH D E(FHR=;
[37] 0.6e615%77 0.4731273 0.] . . . s
431 0.5134207 0.7650447 o.| information content; ic)ld . makePWMBEE %4
= SN —
(35] 0’23006 FHER Doutd T D1 oIS
1 2 3 4 5 G 7 a8 g
A 0.0659 0.1170 0.1023 0.0820 0.0%5%63 0.0928 0.0905 0.1307 0.7173
c 0.0519% 0.7083 0.14¢% 0.1104 0.7061 0.0c40 0.0649 0.0589 0.0634
& 0.05¢5 0.0974 0.0647 0.0784 0.1148 0.712¢ 0.7553 0.0744 0.0821 L4
T 0.8200 0.0771 0.€858 0.729%2 0.0828 0.130e& 0.0893 0.73c0 0.1371
1| ] k
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in_f <- "SRR6@9266 sub.fastqg" # AT A IBEEE L Tin_fICHE i I - , _ .
out_f <- --r.,,,. 1 .png" PN T T A IEw E'EE:L#TG_LI‘t_-HC*%-ﬁ".Pq « BEHT | —H% | Sequence logos(Schneider 1990)
param_fig <- E{Exu, 370) #7277 ) d hEF D ENE & g = 55E (U 1.5

LRI T —VEO—F

library(Biostrings) #15% T — LADFE A T
library(seglogo) #1057 — LADEL A

Informatiadn content

# AT T A ILDEEAIA A ]
fasta <- readDNAStringSet(in_f, format="fastq")#in fTIEEL =7 7 1) DEE

e 0 - =T

#F F(sequence logo®=ET(T) T

hoge <- consensusMatrix(fasta, as.prob=T, baseOnly=T)#% i /i =" D15 EiH R 1213
out <- makePWM(hoge[1:4,]) #hoge |FACGT LIA D IEEAT A 1ZN) D proba

IR R Console = R[S

#2771 IICREF

png{out_f, pointsize=13, widj

> hoge <- conse sMatrix (fasta, as.prob=T, baseOnly=T)#&H3us

seqlogo(out) > out <- makePWM(hoge[l:4,]) $hogeld2CGT LIAOIEE (M7 {5
dEV.D'F'F{} > outf@ic
[11[1.0412504] 0.6731075 0.6283423 0.7329244 0.6642823 0.6953703
< [7] 0.8131625 0.7713118 0.7146064 0.6732465 0.6892893 0.6892965
[13] 0.7751348 0.7011329 0.7453320 0.6883483 0.7095412 0.8491315
[19] 0.7045857 0.6073074 0.6517864 0.8241109 0.7157949 0.7576213
[25] 0.6435576 0.6576795 0.[ - P
[31] 0.7549008 0.6498298 o.| MEEHNDFER=D(E(=1.0412504)(F. HIH
371 0.6661977 0.4731273 - - = SN
{43} 0.5134507 0.76904 ﬁ&@&b\bﬁ-l-ﬁd_éhtb\f%ij_o
[49] 0.8238861
> ou
1 4 5 6 7 8 9
a[0.0699 0. 0.0820 0.0963 0.0928 0.0905 0.1307 0.7173
clo.0s19 0. 0.1104 0.7061 0.0640 0.0649 0.0589 0.0634 )l
c|0.0565/0.0974 0.0647 0.0784 0.1148 0.7126 0.7553 0.0744 0.0821 3
T [0.8200/0.0771 0.6859 0.72%2 0.0828 0.1306 0.0893 0.7360 0.1371

£y
=
—

Oct 04 2014 h#kEMITEE S



20141004 ictxt (DT DIXS)

» BF4F | —#% | Sequence logos(Schneider 1990)
1.5

R R s e
fy  IBERESTREFER(TOE) R

Informatiadn content

RRER A A AR R A A AR 0.5 —
poo- c(0.0B936, 0.0%186, 0.05654, 0.31992)¢ A, C, G, TdHIRMEES.
up [
M <- length(p)L 0 - r,:rl_r
H <- sum(-p¥log?(pl)L 123
log? (M) - He
“ \\
IR R Console \ EI@
> p <- c(0.06%98¢6, 0.0518 0.81998)|1# B, C, G, TOHHIRIE=S ]
=
> N <- length(p)
> H <- sum(-p*logz(p))
> log2(N) - H
[1] 1.04125 = S
> HEEDIFIRE DE=1.0412504) [, HIF
:Ell]:l 0.0698¢ 0.0518¢ 0.05654 0.81998 ﬁi'l%iﬁé*ﬁmLT:T?DIOI\DO)H#\%
o | ' ' HESNTLASEADIYET,
[1] 4
> log2 (N)
[1] 2
> H
[1] 0.958749%¢
> |
Oct 04 2014 H#kE| ¢ i 5 55




« BF4F | —#% | Sequence logos(Schneider

1990)

€15 -

20141004 ic.txt (D T DIES) 5
FREFH S A AR S A A A L % ]
#it IEERESTEFER(TOE)  #iH s
S 205
poo- c(0.0B936, 0.0%186, 0.05654, 0.31992)¢ A, C, G, TdHIRMEES.
Je O
N <- length(p)l o=
H <- sum(-p¥log?(p)) L 123
log? (M) - He
-

R R Console EI@

> p <- c(0.06986, 0.05186, 0.05654, 0.81998)]¢ 2, C, G, TOHIREE

>

> N <- length(p)

> H <- sum(-p*logz(p))

> log2(N) - H

[1] 1.04125

>

> p ~

;El;gq 0.06986 0.0518¢ 0.05e54 0.81998 1@}%']0)2'_7:)17|‘0)q3§'

(1] 4 B RSB TLNSEITTY,

> log2( ) NIZIERDIBEH, HIFT

> H ‘\/I\DE_—GTO

[1] 0.95874%¢ _

> |
Oct 04 2014 H#kE| m x 56




20141004 ictxt (DT DIES)

R R T SRR
f IEERE(RET —2) e

» BF4F | —#% | Sequence logos(Schneider 1990)
—\ 7P ‘\‘°
1JiM A TEREY ovr% SEDOME
R R Console E'@
p <- c(0.997, 0.001, 0.001, 0.001)# A, C, G, TOHILIRIESE

RERRE AR RS H R RS AR R AR AR L
po<- (0,997, 0.001, 0,007, 0.00134
N <- length(p)l

H <- sum(-p*log?(p))

log? (M) - He

H.

e

po<- (025, 0,25, 0.2%, 0.25)
N <- length(p) )

H <- sum(-p*¥log?(p) )

log? (M) - He

H.

L

po<- c(0.499, 0.493, 0.007,
N <~ length(p).

H <- sum(-p*¥log?(p) )

logZ (N) - Hu

H.

—

#

0.00714
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YW W o= Y W Y Y Y — Y = Y Y Y Y Y Y = Y Y Y Y

ey

N <- length (p)
H <— sum(-p*log2(p))
log2(N) - H

HETEDEREDHDHIFHEREMN
SWMEEIIZFENTIFEE—,
FHREDEILKELY,

1] 1.965781 </
0.03421894

H
1]
p <- c(D.25, 0.25, 0.25, 0.

25) # A, C, G, TOHHIFHEE

N <- length (p)
H <- sum(-p*log2(p))
log2(N) - H

BEODHBEERNFLIVMGS
[CIEF/LIVFAE—, [FHRE
DIEIE/INELY,

c(0.499,
length (p)
H <- sum(-p*log2(p))
log2(N) - H

1] 0.9791859

H
]

0.499,

0.001,

1] 1.020814

I

0.001)# A T HIRMEES

e —
roler M3y

m




out ¥ <- "hogel® :“g
param_fig <- c(&c

LRI T —VEO—F
library(Biostrings)
library(seglogo)

#A N7 7 A ILOFEA AR
fasta <- readDNAStringSet(in +,

Informatidn content

#4 % (sequence logo™® EiT)
hoge <- consensusMatrix(fasta, a
[out <- makePWM(hoge[1:4]]) |

15

0.5

N IEERDIEFER=4
HOERY>5&H: 0= H

= log,N

10l

Lo

T
I T GC‘-G

1 4—‘1'._"1.— -l.—TE._" <

:4."_

FTTTTTTTTTTTTTTTT LTI
12345678910 12 14 16 18 20

IIIIIIIIIIIIIIIIIIILIIIIIIIII
?4'24 26 28 30 32 34 36 38 40 42 44 46 48

/ [
#- 7 - )| IR R Console E=R|ECH =<
png(out | -
seqlogo > hoge <- consensusMatrix(fasta, as.prob=T, base0nly=T)F&MHiwans
dev.off(|> out <- mAkePWM(hoge[l:4,]) | #hogelFACCTLIANIEE (A7 (FS
> outfic
[11/1.0412504| 0.6731075 0.62E83423 0.7329244 0.6642828 0.6955703
< [7] 0.8131625 0.7713118 0.7146064 0.6732465 0.68928%3 0.6892965
[13] 0.7751348 0.701132% 0.7453320 0.6883483 0.7095412 0.8491315
[19] 0.7045857 0.6073074 0.6517864 0.8241109 0.715754% 0.7576213
[25] 0.6435576 0.6576795 0.7988209 0.7848888 0.662$476 0.7556507
[31] 0.754S008 0.6498298 0.8526858 0.7098731 0.9771971 0.4794189
[37] 0.6661977 0.4731273 0.6805330 0.4180461|0.4208357|0.4147627
[43] 0.5134507 0.76590447 0.7460059 0.4399337 0.4128287 0.5565739
[49] 0.8238861 - __ R :
s out . . ) fIE“fEOD BEDHDHBRERNBLVRDIAVIEE TUF
YA N
A 0.0699 0.1170 0.1023 0.0820 0. —MELTES, LOLEKRDHSEDIZEMERDEN
¢ 0.051S% 0.7083 0.1469 0.1104 0. —~1 \ T ) = \ \
LA bl S e jt%(?&éd:ol_btb DT, [FEHR=EZXALTRELTLNS,
T 0.8200 0.0771 0.6859 0.7292 0.0828 0.1306 0.08%3 0.7360 0.1371
4 (L F
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_ » REET | —#% | Sequence logos(Schneider 1990) %%%
BT — 2D E A
1 d)ﬂin_.\ 90) E-l_ﬁ— g]

m position iDTFEHE IC; =log, (N)—H(x))

position i 2
I 2 3 4 5 2 7
ir&l 1 T A C G G -
il 2 T A A C G - 1.5 —
% 3 T G T A G - O
&5 4 ACTTA- = 14 b, , = 90%
5l s T T G G A - 14 }p53 50%
&5 6 T CA A G- 05 —
Bml 7 T AC T A - | }p5,1:50%
il g T T G C A - 0 — — _
il 9 T A A C A - . . . ;
FFHli0 T ACTG:- <~
IC 1.53 0.24 0.03 [0.03 [1.00 |...
@
=
X 112|345~ Pyl |23 [4]5 |- Pilompy) 1 |2 |3 |45 |-
abEg=1y1|5|3|2]|5]. 7 (0.1]0.5(0.3]0.2(0.5]... 1 0.33 |0.50 |0.52 |0.46 |0.50 |...
je@E(G=2)(0]2]3]3]0].. 2 [0.0]0.2]0.3]|0.30.0|... 2 0.00 |0.46 |0.52 |0.52 |0.00 |...
ch¥Fr(j=3)0|1(|2]|2|5].. 3 (0.0(0.10.2]0.2]0.5]... 3 0.00 {0.33 |0.46 |0.46 |[0.50 |...
ThE (=4 9(2(|2|3|0]... 4 10.9(0.2(0.2]031(0.0]... 4 0.14 {0.46 |0.46 |0.52 [0.00 |...
2 x5 |10[10|10{10]10 2;11.0/1.0(1.0|1.0|1.0 H =% 1047(1.76 [1.97 |1.97 |1.00

KEDOBRANIVFOE—DIE
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Contents
n ESENEIERTTEEILED L AEEITE)

m Sequence logos(hria ZEICHEHMBIER Z R RT)
AornF o3y
s small RNA-seqD A7/ LADIYELT | E&UTH TE2—ELHIBRERTE D ELER
s IVEVTRERLIR—R 7ML R DRI T EDERMRERO TEARBEIERE
Sequence logosMDE1T
8 ET—3DezipEHEFASTQT 71 IL(EFHL)
» BSRIEEMBFASTQI7MILEEHY)
ETEFIEDEREA
s fiBRENEGTFORE (REBMICTE—ZFIFH)
E A (Schug et al., Genome Biol., 2005)

FHEF2(Kadota et al., BMC Bioinformatics, 2006)
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enome Biol, 6: R33, 2005 -

BETT | HFIREE | &80 | schug's H(x) statistic{ Schuz 2009)

ﬁu _“—’)'l'CéﬁFEI’Jfovf)‘— DEDHE

20141004 ictxt (DT DIES)

AR AR R AR AR AR AR AR AR
it (1EERERET—2) gl
RERRE AR RS H R RS AR R AR AR L
po<- (0,997, 0,007, 0,007, 0.007)¢4
N <- length(pll

H <- sum(-p*log?(p))
log? (M) - He

H.

e

po<- (025, 0,25, 0.2%, 0.25) #
N <- length(p).

H <- sum(-p¥log?(p))L

logZ (M) - He

H.

i

po<- c(0.499, 0.493, 0.007,
N <- length(p).

0.00714

H <- sum(-p*¥log?(p) )
logZ (N) - Hu

H.

.

Oct 04 2014 i ERTEE S

R R Console

> p <- c(0.997, 0.001,

0.001,

(o] & weS)

0.001)# &, C, T IR EE

—
I‘—-'F

> N <- length(p)
> H <- sum(-p*logZ(p))

HBHEILF(genel) DA D DR

1 ke < (tissuel-AI=# 1+ B Hast L
>3 RNILFZEEEIRT NIE KLY, genel
[1] 0.03421894 'it|33ue1¢#£m%%ﬁi§{£¥o
o

>p <- ¢(0.25, 0.25, 0.25, 0.25) ¢ 1, C, G, TOHIBEE

> N <- length(p)

> H <- sum(-p*logZ(p))
> log2(N) - H
[1] O
> H
[1] 2
>

>p <-cC

(0.499,

0.499,

0.001,

gene2(dE DB TELRIEED
RELANI,

0.001)% &, C, G, TOHHIRMEEE

> N <- length(p)

> H <- sum(-p*logZ(p))
> log2(N) - H

[1] 0.979185%

> H
[1]

> |

1.020814

4

™~

genedldtissue1 L2TEHRIE., £ F
NN TIERFEIR,

I 2




nome Biol, 6: R33, 2005 -

BETT | HFIREE | &80 | schug's H(x) statistic{ Schuz 2009)

ﬁu _“—’)'l'CéﬁFEI’Jfovf%— DEDHE

20141004 ictxt (DT DIES)

RURH AR AR AR AR AR AR
it (1EERERET—2) gl
RERRE AR RS H R RS AR R AR AR L
po<- (0,997, 0.001, 0,007, 0.00134
N <- length(p)l

H <- sum(-p*log?(p))

log? (M) - He

H.

e

po<- (025, 0,25, 0.2%, 0.25) #
N <- length(p) )

H <- sum(-p*¥log?(p) )

log? (M) - He

H.

L

po<- c(0.499, 0.493, 0.007,
N <~ length(p).

H <- sum(-p*¥log?(p) )

logZ (N) - Hu

H.

—

0.00714

Oct 04 2014 i ERTEE S

R R Console

p <- c(0.997,
N <- length (p)
H <— sum(-p*log2(p))
log2(N) - H

1] 1.965781

H

]

0.001,

1] 0.03421854

p <— c(0.25, 0.
N <- length (p)
H <- sum(-p*logZ(p))
log2 (N

c(0.498, 0.
length (p)
H <- sum(-p*log
log2(N) - H
1] 0.9791859
H
]

1] 1.020814

YW W o= Y W Y Y Y — Y = Y Y Y Y Y Y = Y Y Y Y

A

0.001,

0.001,

E=5[EER (3
0.00L)# A&, C, G, TOLIREE
.23) # A, C, G, T HIRTESE

(FHRETHLULD)EETEZF &I
IVAOE—HEETELTHRE.H
DIEWVNE DN SRR E
NSO EHETNIE X,

0.001)% &, C, G, TOHIREE

m

1T} 3




n SR INE NGB SiATermatios 14: 219, 2013 - i1 | 56028 | 54 | chue's e s sz 2005

R T—A TR A A—SE DA

20141004 roku.txt (D EDIFS)

REAHRR AR R AR R AR AR A AR AR
e T O —(ACGTHIREERS) 4t
BHUH S A S A
library(TCC) L

S

p <- c(0.997, 0.001, 0.001,

0.001)% A, C, G, TOOHIRMEE

S e

TCC/\ A r—hHOROKURBE S Z ALY
TIVFAE—EtE T HEBLTES

out <- ROKUCmat rix(p, nrow=1)) # ROKI

aut $H 1
.

po<- clD.20, 0,25, 0.25, 0.29) # A, |
out <- ROKU(mat rixip, nrow=1)) # ROK
aut $H 1
.

po<- 0,499, 0.499, 0.001, 0.001)4% 1

out <= ROKU(mat rixle, nrow=1)) # ROKL
out $H T

R R Console E:].E.[::
> library (TCC) ]
>

> p <- c(0.997, 0.001, 0.001, 0.001)#% A, C, G, TOHHIRHE=E

> out <- ROKU(matrix(p, nrowsll\ # DAwTtEm=Ris
:*El-?m[:]&;%zla% (FHRETEIWND)ELEFIEIC
o TUbAE—HESTRELTHS H

> p <= cl(0. | DEVNLONEERRGTHRBIER
~ o - ROKU ( TEABLEHETT NIELLY,

>
>p <— c(0. 99, 0.001, 0.001)# A, C, G, TOHIBREE
> out <- ROKU( X (p, nrow=1)) # ROKUEDZEIT

> outSH # IO —-HEFT

[1] 1.020814

> |

4 10 3
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20141004 roku.txt (D EDIFS)

nformatics, 14: 219, 2013 -+ 7 | HIMEEH | 30 | Schug's H(x) statistic(Schug 2005)

1&,.» T—3TERNNGEAA—DF DD

REAHRR AR R AR R AR AR A AR AR
e T kO —(ACGTHIRSERE) fit
BHUH S A S A

TCC/\w4 r— h MROKUEE# L H

| ibrary(TCC) R CIKHEBEZANELTH
v T>oraOE—3&t HZEHTES
x - <397, 1, 1, 1) B A, C: G, Tﬂzﬁfﬁﬁﬁﬁ¢ L)
aut <- ROKUCmat rix(x, rrow=1)) # RUI’fL R R console oo
aut $H S "
L > library (TCC)
x <= cl2h, 28, 25, 25) a0 . L
out <- ROKUCmat rix(xe, nrow=13) # ROK| :; iuz_{:{ig:{ﬁ{rlnitifixl{; T oW t E;Ui;igéﬁzmﬁiﬁﬁﬁﬁ
T 4 ' - . ! - = S\s=k j— —> — L[—

o #E45 outsn (SRR TL LN AEET A
L <- c(499, 499, 1, 1) g 4, ([T 0-05etees IrOE—HESTELTRE. H
out <~ ROKU(mat rixCe, nrow=1)) # ROK & & = < (25, 25, DEVEDONE ARG HEBITE
out$H # T4> out < ROKU( owd PSS L\t:|:|j|:_|=ﬁj’;ff1,[ic;:[,\
4 > outSH P e g = e L - B

[11 2

>

> X <- c (499, 499 1, 1) $# A, C, G, TOHHIRHEE

> out <- ROKU(

> outsSH
[1] 1.020814
> |

Atrix(x, nrow=1l)) # ROKUZEDE(T
# IVHOF -HEFRT

PR
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enome Biol, 6: R33, 2005 - #7 | F#RZ& | % ¥ | Schug's H(x) statistic(Schug 2005)

1&,.» T—3TERNNGEAA—DF DI

20141004 roku.txt (DEAFHT-Y)

AUHRE AR AR AR A A
M T OE—(FIRT—%)  #i
RUHRHH AR R

#tiszuel -4MEIRT —%

ACGTG)HjL%ﬁF’é%O)iitissua—
ALLT=1BE . RO a3V T EILER

FTEDIVMAE—FTEICERATEE,

library(TCC) L

4

% <- c(997, 1, 1, 1)

out <- ROKUCmat rix(x, nrow=1)) # ROKI
out $H 1
4

x <= c(2h, 25, 25, 25) B otisq
out <- ROKUCmat rix(x, nrow=1)) # ROK

out $H 1
4

% <- c(499, 499, 1, 1) B otisq

out <- ROEUCmat rixCe, nrow=1)) # ROK
out $H T
4

TR R Gonsole e ==
> library (TCC) ]
>

> % <- ¢(997, 1, 1, 1) # tissuel-4EIRT -4

> out <- ROKU(matrix(x, nrow=ll\ # DawTrEm==iz

}1IDHE$I|§3421894 (ERETHELWOD)EEF T EIC
1. IVhAE—HERTELTHEEH
> x <- c(25, 25, 25, DIEVEDONEERIZAREE
> out <- ROKU( OwW= |$75\ L\t#llliﬁﬁ’?h,lickb‘

> outsSH . T

[1]1 2

>

> X <- c(499, 499 1, 1) # tissuel-4MEIRT -4

> out <- ROKU (pAtrix(x, nrow=1l)) # ROKUZEDEIT

> outSH # IH0OF-HEZFET

[1] 1.0Z20814

> |

4 [m
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nome Biol, 6: R33, 2005 -

FEOT | IREEN | ] | S

Schug's H(x) statistic{ Schug 2005)

38T — 2 TRIKMEA A—LEOHD

20141004 rokutxt (DEAFHTI=Y)

S

i T ROE—CREEETENN  #E
s e

library(TCC) 4
-

x <- ¢i0, 0, 0,9, 0,

out $H
4

w <- ciB, B, B, B, B,

out$H
"

% <- c(4, 4, 4, 4,710,
xt

out <- ROKUCmat rix(x, nrow=13) # ROKUE

out $H
4

x <= c(10,10,10,10, 4,10

out $H
4

0, 0, 0) # tissusg
out <- ROKUCmat rixCxe, nrow=137 # ROKUE

B, B, 6) # tissusg
out <- ROKUCmat rixCxe, nrow=137 # ROKUE

4, 4, 4) # tissus

1008 ti==us
out <- ROKUCmat rix(x, nrows= 1]] # ROKLES

1

B T

T

1

Oct 04 2014 i ERTEE S

SR DIRERIRT —%, FHEM
ESRREBLUNADORETELNILH0D

/)
IE— HEICIVMOE—A&/IMELLES,
> library (TCC)
>
> x <- ¢c(0,0, 0, 9, 0, 0, 0, 0) # tissuel-80HEIRT-H
> out <- AROKU(matrix(x, nrow=1)) # ROKUZEDE{T
> -jutfj/( # IO -HEY Fom
[1] O
>
> X <- c(é6, 6, €, &, 6, 6, 6, €6) # tissuel-8OHIFT -7
> out <- ROKU(matrix(x, nrow=1)) # ROKU;EDZ=E{T
> outSH # I+-0OF -HE Fom
[1] 3
>
> x <— c(4, 4, 4, 4,10, 4, 4, 4) # tissuel-8OHIET -4
> out <- ROKU (matrix(x, nrow=1)) # ROKUZEDZET
> outSH # I+0OF -HE =T
[1] 2.900052
>
> x <- ¢(10,10,10,10, 4,10,10,10)#% tissuel-8MEIET -5
> out <- ROKU(matrix(x, nrow=1l)) # ROKUZEDZEIT
> outSH # IH0OF -HE FT
[1] 2.958981 S
> |

4

1T} b
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nome Biol, 6: R33, 2005 -

FEOT | IREEN | ] | S

Schug's H(x) statistic{ Schug 2005)

38T — 2 TRIKMEA A—LEOHD

20141004 rokutxt (DEAFHTI=Y)

S

i T ROE—CREEETENN  #E
s e

library(TCC) L

.

x <- c(0, 0, 0, 9, 0,
out <- ROKUCmat rix(x,
out $H

.

% <- c(B, B, B, B, B,
out <- ROKU(mat risxix,
out$H

.

% <- cid, 4, 4, 4,10,
%t

out <- ROKUCmat rix(x,
out $H

.

x <- c(10,10,10,10, 4,10

out $H
4

0, 0, 0) # tissusg
nrow=1J) # ROKUA

B, B, 6) # tissusg
nrow=177 # ROKUA

4, 4, 4) # tissus
nrow=17) # ROKUA

1008 ti==us
out <- ROKUCmat rix(x, nrows= 1]] # ROKLES

1

B T

T

1

Oct 04 2014 i ERTEE S

St D DIREHRIRT —5, £

T—TEDHRIBLAN)ILDIFZEIZTUH

OE—h & KiB(og,8 = 3)&755,

/
IR R console
> library (TCC)
>
> x <- c(0, 0, #, 9,/0, 0, 0, 0) %
> out <- ROKU ffnatrizg(x, nrow=1l)) #
> outSH #
[1] O
>
> X < &, ©, &, &, &, &, &) #
> out (matrix(x, nrow=1l)) #
> out ¥
[1] 3
>
> X <— c(4, 4, 4, 4,10, 4, 4, 4) %
> out <- ROKU(matrix(x, nrow=1l)) #
> outsH ¥
[1]1 2.%00052
>
> x <- ¢(10,10,10,10, 4,10,10,10)4%
> out <- ROKU(matrix(x, nrow=1l)) #
> outSH #
[1] 2.958981
> |

4

I

tissuel-3M3IRT -4
ROKUZEDET
I>H0OF - #T

tissuel-83MHEIRT -4
ROKU;EDZEIT
I>H0OF - #T

tissuel-3MZHEIRT -4
ROKUEDET
I2-0F -eR F#T

tissuel-3MZHEIRET -4
ROKUEDET
Iv-0OF - #RT

m
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u _MC Bioinformatics, 1. 294, 2006

o BRI HIREEN | S E | ROKU(Kadota 2006)

REE B EHFE (ROKUEBIF D Bnfs)

20141004 roku.txt (DEAFHT-Y)

S
i T ROE—CREEETENN  #E

SR DIRERIRT —5, FHEM
FEEUSNDHEBORBTELANILAL

s e

library(TCC) 4

-

w <-c(0, 0, 0,9, 0 0 0,0 #tizssus
out <- ROKUCmat rixCxe, nrow=137 # ROKUE
out $H f Tk
-

w <- ciB, B, B, B, B,
out <- ROKUCmat rix(x,

B, B, 6) # tissusg
nrow=177 # ROKUA

out$H i
3

w <-cid, 4, 4, 4,10, 4, 4, 43 # tissud
wt

out <- ROKUCmat rix(x, nrow=13) # ROKUE
out $H i
4

w <- ¢010,10,10,10, 4,10 1008 tissug

out <- ROKUCmat rix(x, nrows= 1]] # ROKLES
out $H f Tk
-

IR R console

BHEWMESICI MAE—A R K

> library (TCC) BEIELMEELZY ., SFLTUFY
e e, 0 0, 5/ JTERN(CEETDHIGEETL
> out <- ROKU( e« T=DHROKU) ,

> outSH —Hx FT

[1] ©

>

>x <- c(é, 6, ¢, €, €, 6, 6, 6,/% tissuel-80DEIET -~

> out <- ROKU( i % (%, W ¥ ROKUEDZET

> outSH # I-0OF —HFFoT

[1] 3

>

> x <- c(4, 4, 4,10, 4, 4, 4) # tissuel-B0DEIRT -4

> out <- ROKU (matrix(x, nrow=1)) # ROKUZEDZET

> outSH 2K # IHOF -HEFET

[1] 2.900052

>

> x <- ¢(10,10,10,10, 4,10,10,10)#% tissuel-8MEIET -5

> out <- ROKU(matrix(x, nrow=1l)) # ROKUZEDZEIT

> outSH # IH0OF -HE FT

[1] 2.958981 "
> |

4

I I
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- _MC Bioinformatics, T: 294, 2006 - #7 | #IRZEE | Z 3R | ROKU(Kadota 2006)

RENE T HH7FTE (ROKUEBFFE DL

20141004 roku.txt (DEAFHT-Y)

S
i T ROE—CREEETENN  #E

25 )

SR DIRERIRT —5, FHEM
FELNDERBOFETL NILALL

s e

library(TCC) 4

-

w <-c(0, 0, 0,9, 0 0 0,0 #tizssus
out <- ROKUCmat rixCxe, nrow=137 # ROKUE
out $H f Tk
-

w <- clB, B, B, B, B
out <- ROKUCmat rix(x,

, B, B, B) # tissud
nrow=177 # ROKUA

out$H i
3

w <-cid, 4, 4, 4,10, 4, 4, 43 # tissud
wt

out <- ROKUCmat rix(x, nrow=13) # ROKUE
out $H i
4

w <- c010,10,10,10, 4,10,70,100# ti=ssus
out <- ROKUCmat rixCxe, nrow=137 # ROKUE
out $H f Tk
-

IR R console

> library (TCC)

>

> x <- c(0, 0, 0, 9,/0
> out <- ROKU(matri

> outSH

[1] O

>

> %X <- cle, &, &,/ &,

> out <- ROKU(mafrix(x,

BRSNS SICINAE—A R K
EGE ITIFEULMEELY  SFELSUFY
JCERWN(CEEFDORILEETRL

1 =D HROKU) ,

¥ T FDF-HrZFzo

1ssuel-8M3IRT —H
¥/ ROKUEDET

—
'C-,-

> outSH & To-0OF -HE FoT

[1] 3

>

> x <— c(4, 4,/ 4, 4,10, # tissuel-8MHEIET -4
> out <- ROKUfmatrix(x, ¥ ROKUZEDET

> outSH ¥ ITo0OF —HFEFT

[1] 2.%0005

>

> x <- c(1¢,10,10,10, 4,10,10,10)#% tissuel-8EIET -~
> out <- RDKU(matrix(x, nrow=1)) # ROKUZEDZE{T

> outSH \/O # I-0OF -HEF:T

[1] 2.958981 S
> |

4

I I
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» BSRIEEMBFASTQI7MILEEHY)
STEFIEDEREA
n HEEFENECFOKEE (REMICTorEE—ZFIA)
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- _MC Bioinformatics, 7: 294, 2006 - #%f | FIRZEEN | F R | ROKU(Kadota 2006)

ROKUZM B HY

20141004 rokutxt (DEAFHT=Y)

S
i T ROE—CREEETENN  #E

IR R console

s e

RENSRETHLIMERETH
AW FEMREBT/NNF—2%ED
TREIEGEFEIVAAE—DESIC
EDNWTEMIZTVIAU &1L

library(TCC) L

.

x <- c(0, 0, 0, 9, 0,
out <- ROKUCmat rix(x,
out $H

.

% <- c(B, B, B, B, B,
out <- ROKU(mat risxix,
out$H

.

% <- cid, 4, 4, 4,10,
%t

out <- ROKUCmat rix(x,
out $H

.

0, 0, 0) # tissusg
nrow=1J) # ROKUA
i

B, B, 6) # tissusg
nrow=177 # ROKUA

B Tk
4, 4, 4) # tissus

nrow=17) # ROKUA
g Tk

% <= c(10,10,10,10, 4,10,10,1004 1tissus

out <- ROKUCmat rix(x,
out $H
.

nrow=1J) # ROKUA
i

library (TCC)

x <- c(0, 0, 0, 9,40,

=[]~ ]

-~

Asuel-8MEFEIRT —H

>
>
>
> out <- ROKU (matrix(x,
> outSH

[1] ©

>

> X <- cl(6, &, &, &, &,
> out <- ROKU(matrix(x,

> outSH
[1] 3
>

> X <- c(4, 4, 4, 4,10,

KUAD T
O -HEFT

tissuel-83MHEIRT -4
ROKU;EDZEIT
I>H0OF - #T

4o o

tissuel-3M3IRT -4

> out <- ROKU(matrix(x,
> outsH

[1]1 2.%00052

>

> x <- ¢(10,10,10,10,

4,10,10,10) #

ROKU;EDZETT
I-0OF —gF FT

H S

tissuel-3MZHEIRET -4

> out <- ROKU(matrix(x,

> outsSH
[1] 2.958981
> |

4

nrow=1)) # ROKU;ADZEIT
# IH0OF -HE FT

m

1T} b
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- _MC Bioinformatics, 7: 294, 2006 - #%f | FIRZEEN | F R | ROKU(Kadota 2006)

~ A\Y 4 | . ™= N

ROKU;E O B A% RIS FRAM LN ORI~
20141004 roku.txt (DE A &H 1Y) ILH0DIGZEISTEAE —AVE/)
T ﬂ“ﬂéﬂ@th\u 515 ot;l ¥
HE T bOF— (RERSTI) i HT—EFDEREZLTHIFIEELL,
S R R R console e e
library(TCC) 4 > library (TCC) / i
- >
x <-c(0, 0, 0,9, 0,0,0,0) #tissug>x <— c(0, 0, 0, 9,0, 0, 0, 0) # tissuel-8M3IEF -4
out <- ROKUCmat rix(x, nrow=1)) # ROKU;H > out <- ROKU (matrix(x, nrow=1)) # ROKUEDZET
out $H # Tk > outsH # TUROF -HEET
4 [1] O

W

w <- c(B, B, B, B, 6, B, B, B) # tizsue

) : _ s >x <- c(é&, 6, 6, 6, 6, 6, 6, 6) # tissuel-8OHIRFT -~
23%; ROKUGmat rix(x, nrow=1)) i @E@J% > out <- ROKU(matrix(x, nrow=1l)) # ROKUEDEIT
! > out$H # IH0OF -HEFT

1] 3

« <~ cl4, 4, 4, 4,10, 4, 4, 4) # tissud -
xtol | > x < ce, 4, 4, 4,10, 4, 4, 4) # tissuel-8DHIRTF-A
out <- ROKUCmat rixCe, nrow=11) # ROKUE > out <- ROKU (matriz (%, nrow=1)) # ROKUEDEIT
out$H # T M > outsH # IVOF-HEHRR
4 [1] 2.900052

% <- c(10,10,10,10, 4,10 1008 tissud >
out <- ROKUCmat rix(x, nrows 1;.;. # ROKIEH > x <- c(ft0,10,10,10, 4,10,10,10) # tissuel-8mZHEIRT -~

out$H # T,k > out <- ROKU(matrix(x, nrow=1)) # ROKUEDZHE(T

N > out$H # IVHOE -HEFT
[1] 2.958%81 -
> |

L I 3
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B REEota et Al BMC Bioinformatics, T: 294, 2006 - i | 3Z# | %04 | ROKU (Kadota 200

T — A EHD IR

20141004_roku txt (D TDIFED)

HHHHR R S A R S
it T O —(F—2%WmOEFR) f
RHHRRRR RS A AR A A R R
library(TCC) L

4

x <- c(4, 4, 4, 4,10, 4, 4, 4] # tis=ue
t <- % - median(x) i
t # AHAR
out <- ROKUCmat rix(t, nrow=1)) # ROKUE
out $H gl P
4

% <- c(10,10,10,10, 4,10,10,10)4 tissue
t<- % - mediah(x] i
t f AHA{E
out <- ROKUCmat rix(t, nrow=1)) # ROKUGE
out $H Tk
4

)]

Oct 04 2014 i ERTEE S

B
i) FOTHRIEDIHIBEDTHRTE |
RR Console H. ROKUBRE R X P TIEPREEL
o Horary (TEE) L) HLEE T Tukey’ s biweightZ FlI
> x <— c(4, 4, 4, 4,10, 4, 4, 4) # tissuel-8OHEIET -4

> t <- X - median(x) # T oREmOERR

> t # THEOT -AFEFT

[1] OO OO0 6000

> out <- ROKU(matrix(t, nrow=1l)) # ROKU;EDZEIT

> outSH # To-0OF -Hx Fm

[1] O

>

> x <- c(fo,10,10,10, 4,10,10,10) % tissuel-8MEIRT -5

>t <-— X - median (x) # ToREmOEFRF

> t §# EWEOT -SFFT

[1] o 0 0 0 - 0 0O 0

> out <- ROKU(matrix(t, nrow=1l)) # ROKUZEDZET

> outSH # IH0OF -Hx Fm

[1] O

> |

-

T—AEBOERTHNECDS
BIX10)ICHESNE U TRETERY
et ETEI<, REMICIXTEEH D

T I

] m
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- _MC B/'o//?format/'cs 7: 294, 2006 - #iF  FIWEE | S | ROKU(Kadota 2006)

—
T—RAZTD I X (IR [ serosrznnmcos
BIL10ICEESNGO ARG R
20141004 _roku.txt (D T DIFS) Nogalnilbds o=k
R %}E AtETEIC BREOD %Eﬁ LAIL
Mt T O — (77— 220 T I &5 it MIAFTRIZIEHDZEHRST=8. abs
S ) IR R Console Bt #EAL CiExHEEZE->TLVAS,
| ibrary (TCC) 4 > library (TCC)
! >
x <-cld, 4, 4, 4,10, 4, 4, 4) # tissug > x <— c(fg, 4, 4, 4,10, 4, 4, 4) # HAssuel-80HIET -8
t <~ abs(x - medianlx)) # F—4%|>t <- abs(x - median(x)) T -REHOEF RS
t # ICHAfR >t  EHRROT -REET
out <- ROKU(matrix(t, nrow=1)) # ROKL;H [11 0 0 0 0 6 000 . _
out $H # T+ > out <- ROKU(matrix(t, nr # ROKUEDET
B > outS$SH $# IVHOF-BRFT
x <= ¢(10,10,10,10, 4,10,10,10%# tissug - °
t <- abslx - median(x)) fT—= o e a o
t R T i oty Ty
out <- ROKUCmatrix(t, nrow=1)) # ROKLEH - + /&/ & IHIBOT -BEET
out$H # TF 1100006000
A > out <- ROKU (matrix(t, nrow=1l)) # ROKUZEDZEIT
> outSH # IH0OF-BHEFT
[1] O
> |
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" NN Kadota et al, [Fitrwe T
R R Console

ROKU.

20141004 roku.txt (DT DIES)

HUBAR AR AR R A R B
#if T b0 —(ROKUDEEDFNE) #ity

RERRRHHRR AR A AR R AR A AR R A
library(TCCJ .

4

x <-c(0, 0,0, 9,0,0 0,0 §tissus
out <- ROKUCmat rix(x, nrow=1)) # ROKLE
out$H # Tk
out $rmocH # FimiE
A

x <- (B, B, B, 6, 6, 6, B, B) # tissue
out <~ ROKUCmat rixix, nrow=1)) # ROKUE
out $H # Tk
out $modH f AHAR
4

w <- cid, 4, 4, 4,10, 4, 4, 4) # tissue
out <- ROKUCmat rixix, nrow=1)) # ROKLUE
out $H f L.+
ot FmodH # AR
4

x <- c(10,10,10,10, 4,10,10,1004 tissus
out <- ROKUCmat rix(x, rrow=1)) # ROKU;E
out$H # Tk
out $rmocH # FimiE
.

Oct 04 2014 i ERTEE S

PP PN

> library (TCC)

>

> %X <- c¢(0, 0, 0, 9, 0,
> out <- ROKU(matrix(x,
> outSH

[1] O

> outSmodH

[1]1 O

>

> x <- c(6, 6, 6, 6, 6,
> out <- ROKU(matrix(x,
> outSH

[1] 3

> outSmodH

[1] 3

>

> % <- c(4, 4, 4, 4,10,
> out <- ROKU(matrix(x,
> outsSH

[1] 2.900052

> outSmodH

[1] O

>

> % <- ¢(10,10,10,10,

> out <- ROKU(matrix(x,
> outSH

[1] 2.958981

> outSmodH

[1] O

> |

4

g, 0, 0) #

(= ][ ][]

s

tissuel-8MM%IRT -4

ANT—EZE|}EICTIOIAE—
Hx1To1-t D% modified Entropy
(modH)EFEWN, modH TS X299
%SJEQL—JE%E%EH

&, &, &) #
nrow=1)) #

£
£
4, 4, 4) #
nrow=1)) #
£
£

4,10,10,10)+#

nrow=1)) #
i3

#

T

tissuel-8M&EIRT -4
ROKU;EDZET
IHOF —HE F#or

THEDH (modH) ¥ F T
tissuel-8M&HEIRT -1
ROKUEDET

IHOF —HE F#or
THEOH (modH) ¥ F T
tissuel-8MEIRT -1
ROKUEDZET

ToH0OF -HE F#oT

B DH (modH) ¥ F T

m




ROYA2Q7 LA T—328&H

« BRI HIREE) | S | ROKU(Kadota 2006)

(last m . B2HT | FIFZTEN | 3BFRA | BH5L | Kruskal- Wallis(95 2 H)1-T 4 1) 20 #5F (last modified 2013/6/2)
« BRI | FIRETEN | BB |12 DL T (last modified 2013/6/2)
o BFET | RIREE | B | SpeCond(Cavalli 201 1M8gst modified 2013/6/10)
What'| + B57 | RIFEE | B8 | ROKU(Kadota 2006) modified 2014/05/30)
. P ¢ BT | RELEE) | 23] \rrentz.non parametric -:hod(rf_e 2005) (last modified 2009/07/31)
a_% . ﬁﬁ*ﬁ- ﬁfﬁgﬁh 2 == = A= L, FRPpa ol . \ L. . L PRSP [ o s Ta 'k I I W a Wik B Y
L g mmmg | SRR %iﬂiﬁm % | ROKU (Kadota 2006)
—| - BE T E
. lal_si . gig %iﬁig JTCC) S — L THRHL TL AROKUE(Kadota et al 20067% LT, B FHERITH PO EEF 246
» ? e RO ESLTS R ILET, BAT7 PO "modH FIO H{El3. [ROKUSH PO
el o BET | SIEED B 4 ggitional file 1(Supplxls) O H(x)'5ID #18) & HEL T ET . DFY, F —SEREO T OF — BT
BRI RIREEN (9, "ranking'FI|| 3, modHD (BT F LR TT . "ranking"FI TR IBI =/ —+ TH&T. £ H8TIHE
» BT BIEEH | IMBEMOESO TS F o0 T0a IR EYT, 2FY, E T (XDiESTHEES I 02 7
. 2006/7/11) 1T T3 iR S B E I S 228U ET ., BUOERIN:EENSENE. -1
. « BRI RIMTE | |EFHERER o TO ISR AN EITINTT . WAL SB#EASBTL T N LIAOR#TEE = 8
. BB Bmry | TEDIITACBRENSRILEE Tl SR £,
: o BB FemwE) AT AT AL O ERITERLIC 27 ILEBE THET LI JICEEL, LTEar~
. gﬁ; %iﬁ%g 51 Y2 F — 2210 sample2 LixtD 1B S e toz =
" UU | e mammgy | LREBEDF —ATHB L SHHETT . ANEE D OEFREBEICERALET
o By BT LEASRHT Y (5 ¢ (- sATI T A ILBEIEEL Tin_fICi2M
=gt BT IBREERRIT | ot £ oo - 4555 1 LB EEEL Tout FI-i2H
. « BRI | BRRERRIT 2
. o BRI BREERRIT o #pEU oo -—UEO-F ]
. o BEET  BEEERRAT (3 | library(TCC) #7500 T — U DFL AP
- &g - HTREM ) o7 (Lossns
o FEIF | BEESARIR | ) data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in f TisEL
el bk do s 37 H—ji%
hoge <- ROKU(data) #ROKUEZET L 12 i R ¥ hogel ZF53M
outlier <- hogefoutlier # BT Foutlier| CHE A
modH <- hoge$modH #T—HEBREOT O —{E%FmodHl SHEA( [RE 5
ranking <- hoge$rank #modH 7= -+ 0 L IciER% rankingl S50
7 A IZRTE
tmp <- cbind(rownames(data), outlier, modH, ranking)#ZimDFIHYBEFID, RIS - Fl
write.table(tmp, out_f, sep="\t", append=F, quote=F, row.names=F)#tmpD PEFIEFEL 7
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« BRI HIREE) | S | ROKU(Kadota 2006)

Expression

] o
w o o © @ 420 onP00 oY & @ = . et S o o 2

_OO Do OO

Expregsion
Expression

=+ 100 40%0 o

Expression

Expression
4

Expression
4

Expression
4

gene

i > i i J
aralalalalalelal ]
i i 4 i i o J
O 00000 G000 = o P00 000 oY o A a I o A o A
T T T T T T T T T T T T T T T / T T T T T T T T T T T T T T T

2 4 6 8

2 4 6 8 2 4 6 8 2 4 B B 2 4 6 8 2 4 6 8 2 4 6 8
gene2 gene3 gened gene5 geneb genel

A 7 :sample21.txt

tissuel tissue? tissued tissued tissued MEsueh tissue/ tissued tissueY tissue Cl|

cenel 000 000 000 000 — 900 000 000 0.00
gcene? 300 300 300 300 300 300 300 3.00
genes 002 0.41 0.41 . 0.49 044 016 021 052
cened 3895 412 4.20 20 . 397 423 3.80 860 364 — s —s e

eneb 806 793 3007 782 77h 547 5.06 775 .85 526 ;TLﬁ\T\—/)'lz
ceneB H20 HOO  8hHO  H10 484 478  bHOO 130 500 489 *%1§0)I/I\D
gers? 820 930 800 690 860 730 800 670 820 750 | E—&ETDIRLL
gened

120 210 480 200 350 250 365 030 310 383
tH 71 : hogel.txt

’ tissuel tissue? tissued tissused tissued tissueb tissue’ tissues tissuel tissue1l modH  ranking
genal 0 0 0 0 0 0 1 0 0 0 0000 1
gena? 0 0 0 0 0 0 0 0 0 0 3322 B
genad 0 0 0 0 1 0 0 0 0 0  0./68 2
ooned 0 0 0 1 8] 0 0 0 ] o 1718 5
[=(=Ygl=18 0 0 —1 0 0 0 0 0 0 0] 1492 3
gensh 0 0 | 0 0 0 0 —1 0 0 1645 4
genef 0 0 0 0 0 0 0 0 0 0 29542 &
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= A « B (1522 DT — LRI | 23 SEMIRT RO )

IDFDE—(%Efﬁ’é‘ifF#iE’J 43?7@&.)

5 o - - 5 o - 5 o - 5 o - 0
o i w i w i w i
a a a a
= = = = = = e i
= o 7 bocesooood o = = g
ITR W W W
O bl i e =g o -k - RSl o - .
| | | | | | | | | | | | | | | | | | | |
2 4 6 B 2 4 6 B 2 4 6 B 2 4 6 B
gene genes gened gened
= | o = | O = JRe Lo = |
o W Fe--gobeoed g @ S @ P-Gotoa ey g om
2 A e 1 %] B A
z o | PO-GootGa o z o
=R P o ] a o] o T o 9 0
- | - | - | - _'El__l:l__ﬂ_' T
I LI o LI LI o
o - . o - o A i =g o
| | | | | | | | | | | | | | | | |
2 4 6 B E at Ei a 2 4 6 B 2 4 6 B
genes geneb gene’ gened

ROKUEIFZT—RDEHREITOZETEY LWV T hOE—
TDIFXTHRREHF TS (EHET: O Tk A)
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b2 A2V T b2 Wi

n EEREMTIFRTTESAILEOEZAKEZRZIERE) et

MJ
m Sequence logos(fhria ZEITHEEMTIE R AR R )
AcA5 53>

m small RNA-seqDhA AT / L~NDIVELYT LUV T7F T3—EEHIRERZ D LB
n YVEVTHERLIR—RI7AILBRDORIS OIS EDEEMBZRO TE A B ETIRE

Sequence logosMDE1T Sequence logos&ROKU., 24T H BYI1&
s ET—ADezipEHEFASTQI7AIL(EELL) | E->THRILTFAE—ZRERRIIZF]
» BEIRIEEMHFASTQTI7 M ILEBHY) Ao ERMHLRERIEADBSHEE
.y N, SEEEEERCLRBLTES.

STEFIEDERER
n HBFENECFORE (RENICIFEE—2FA)

EARA2(Schug et al., Genome Biol, 2005)

FHEz(Kadota et al., BMC Bioinformatics, 2006)
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