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HHLD

RO)IEE B i Hr

DD single-end TT7 /T—
EITHRELT. 65 EIEFDHIU T —E2LDVGE

SN oT=, #EEEYS /) L E4B/ D A5 1 K82-99

avaED, QBIFE10D

(last modified 2018/05/30, since 2010)

i T
=0T R
Windows2015

(2015/04/03) |*

What's new? | *

» [T FiE |

o [A42F0O |,
+ [H29E[EN|»

» TP BT TFAILDEEAGAA | hitSeqTools(Planet 2012) (last modified 2013/06/19)

7w i | 0o ESRER S |2 2L T (last modified 2018/05/30) M=%
7w | 0k 1EEEERTS | single-end | 74 4s | 7 AT — i3 | QuasR(Gaidatzis 2015)
7w B | DUk HESEES | single-end | T AL | FAT — 338 | HTSeq(Anders 2015) (1

L Jbalr ,,»|~ TESRER T | smE;la end | 7 s | T AT — Ja_/ﬂ | QuasR({Gaidatzis 2015) (last modified 2018/05/26)

HO:8 | ; Al ) 1= = . P =l h o T P P aTaX B

Erk::

modified 2018/05/29)
odified 2018/05/30) ™

il | 4 I [ . s T I s B o

7y ‘37”%| il"?..-ff"‘f*ﬂmﬁar | single-end | 7/ L | 7 /7—232F | QuasR

B NEW
7 (Gaidatzis 2015)

77 ] QuasRJ 1T — 2% B vz single-end RNA-seqT — S0 ) 77 L 247 2 LEEFIA D Bowtiel CE 7w w8hn, DT —4
AR | BRiFETO—EDHRNETLET . 7/7—33./ B3 3. GenomicFeatures /7 — 27 00D B #eE FI|FHL T TxDbA 72/ . OF %
ERAE ||k D%imfﬂﬂfa?%m%ﬁﬁ:_&ﬁﬁ TxDb/ toF —2 % FiA 2 EPU FHRL TV ET . vl T DU B5A

b e D, [ S LT e s el P o e - ] il s o Y

1 1144 a1 11 . 1 ol = = K Y

J—_Eiﬁ.'ftl -"”JE-"/I Ml ===l =7+ — . |~ et

EmiL |77 10.mapping single genome7.txt PO FASTATEA I 7ML EILBERY / LIC7 w2 9 Hig5:
IERAC] - ) oy d TARBDTTAILE, T T — S4TOFASTARE S 7 4 I (sample RNAseq4 fa)Td . v /S NB{EID 77l

Tk || s>~ | |4. Ensembl (Zerbino et al, Nucleic Acids Res., 20185 E 11T\ 1% Lactobacillus casei 12A0 multi-FASTAFE T /L
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mapping AREFRICHLT., GFF3AER D7 AT =327l

—best —=t|  FEHELTLET,

#LAE T = O—F

library(GenomicFeatures)

library(QuasR) #15 AT — DL AR
#) 4w AT — DDFTE AAR

LT, UC

in_f1 <- "mapping_single genome7.txt"” #AN 27 1ILBEEEL Tin -FIIJ%WJ(HHA seq 7 7 M)
in_f1 4 |in_f2 <- "lLactobacillus_hokkaidonensis_jcm 183461.GCA_888829395.1.30.dna.chromosome . Chromos
in_f2 4 |in_f3 <- "_ck.hbq 111 us_hokkaidonensis_jcm 18461.GCA EEE:EF?E._ 3?' chromosome . Chromosome.
out_f {4 |out_f <- “"hogel® #1h2F *1’)[;%"&1“ FE L Tout_fICHE il
param_n par‘am_r‘epﬂr*tlevel <— "gene" #h b T — ’.?HEHH#@ L+~ JFIETE : "gene”, "exon

g

o A7 77 -1 ) (Lactobacillus hokkaidonensis jcm 18461.GCA 000829395.1.30.dna.chromosome. Chromosome f2) Td , 7wt

H25|H (Lactobacillus hokkaidonensis jcm 18461 GCA 000829395.1 30 chromosome Chromosome. gff3) 7+ §ta 1A TH 2 L/ (B4E

e




Bl

LEXGFF3T7MILDH B , DName=DHRID X FH
genename, @ MD1E{EFEIEZ[XName=genenameh 73
W Etbhhd, SN RET20001THEIZIEARLT (S

#H#gtt-version 3
##sequence-region Chromosome 360 2277853

#lgenome-build European Nucleotide Archive ASM82939v1

#lgenome-version GCA_000829395.1
#lgenome-date 2014-11
#lgenome-build-accession GCA _000829395.1
#!genebuild-last-updated 2014-11

Chromosome
Chromosome
Chromosome
Chromosome
HiH

Chromosome
Chromosome
Chromosome
Chromosome
Hi#

Chromosome
Chromosome
Chromosome
Chromosome
b1g11s

Chromosome

ena
ena
ena
ena

ena
ena
ena
ena

ena
ena
ena
ena

ena

gene 360
transcript 360
exon 360
CDS 360
gene 1852
transcript 1852
EX0ON 1857
CDS 1852
gene 3233
transcript 3233
exon 3233
CcDS 3233
gene 3467

1676 .
1676 .
1676 .
1676 .

2991 .
2991 .
2991 .
2991 .

3457 .
3457 .
3457 .
3457 .

41588 .

+ 0

+ 0

@

+ 0

ID=gene:LO0OC260_100010;:Name=dnaA;biotype=protein_coding;d

ID=transcript:BAP84582;Parent=gene:LO0C260 100020;:Name=dj

ID=transcript:BAP84583;Parent=gene:LO0C260 100030:hiotype=

3651TEH > TLE =DM EEAT=,

~O-

ID=transcript:BAP84581:Parent=gene:LO0C260 100010;:Name=dj
Parent=transcript:BAP&84581:Name=BAP84581-1;constitutive=1:e
ID=CDS:BAP84581:Parent=transcript:BAP84581:protein_id=BAP8
ID=gene:LOOC260 100020:Name=dnaN:biotype=protein_coding:d

Parent=transcript:BAP&84582;:Name=BAP&84582-1;constitutive=1:e
ID=CDS:BAP84582;Parent=transcript:BAP84582:protein_id=BAPS

ID=gene:LOOC260 100030:biotype=protein_coding:description=54

Parent=transcript:BAP84583:Name=BAP84583-1:constitutive=1:e
ID=CDS:BAP84583:Parent=transcript:BAP84583:protein_id=BAP8

|ID=gene:LO0OC260_100040;Name=recF;biotype=protein_coding;ds
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A WEES / LZEARDRASAR130-141%FLHT=E
j:s é -~ L \ Do, DGFF3T77AIL M BID=geneZZ T {TZ uge.txt
b [ZRTF . Quge txtD 1781152262, Quge txt/ZH LY
iu@bielinux[~/Desktop/mac_share/mapping_kiso3] <. Namezé’é‘tffﬁ*ﬂ[i457o

Jiu@bielinux[mapping kiso3] pwd [0 19 B ]
“1/home/1iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [10:1945i ]

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 > uge.txt

iu@bielinux[mapping kiso3] wc uge.txt [10:205 1 ]
2262 24154 398272 uge.txt

iu@bielinux[mapping kiso3] grep -c "Name=" uge.txt [10:204 &i]

457

iu@bielinux[mapping kiso3] |} [10:214 &1 ]

S
T
=
=]

.’-( Ly
A5
. ——

|

June 12, 2018



= _._I_ DEQ% (uge txt D KSR T 74 ILE
: R Y ERETI2) TPV AEHRBALET,
ins: /\12 (|)

13 = 4) 1022 &%

| Jiu@bielinux[mapping kiso3] pwd [10:194Fi ]
/home/iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [10:194Hi ]

—Aiu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 > uge.txt
iu@bielinux[mapping kiso3] wc uge.txt [10:205 1 ]
2262 24154 398272 uge.txt
iu@bielinux[mapping kiso3] grep -c "Name=" uge.txt [10:204 &i]
457
iu@bielinux[mapping kiso3] |} [10:215 i ]

e DD -
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DEQZF (ugetxtD LT HB I7AMILEIERET
[2) TPV AZERBEALET , Q/ 17 ($itiED|. D
&) EFESETIITTEGET,

iu@bielinux[~/Desktop/mac_share/mapping_kiso3] 13 = ) 11:11 %
Jiu@bielinux[mapping kiso3] pwd [10:194 i ]
“1/home/1iu/Desktop/mac_share/mapping kiso3

iu@bielinux[mapping kiso3] 1s [10:1945i ]

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 > uge.txt
iu@bielinux[mapping kiso3] wc uge.txt [10:205 1 ]
2262 24154 398272 uge.txt

iu@bielinux[mapping kiso3] grep -c "Name=" uge.txt [10:204 &i]
457

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | wc

2262 24154 398272
iu@bielinux[mapping kiso3] [11:114&i ]

B
B
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- _._I_ @HEDOHSIHLL . OHRDES
" . N Y [ZHHBLET, PEIT7AILDuge txtZ
IPS:/ \47 ( ) ERRLTWVEWZERDMYFET,

iu@bielinux[~/Desktop/mac_share/mapping_kiso3] s B = 40 11:11 %
Jiu@bielinux[mapping kiso3] pwd [10:1945i ]
/home/iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [10:1945i ]

PE MWD M|

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 > uge.txt

iu@bielinux[mapping kiso3] wc uge.txt [10:205 1 ]
2262 24154 398272 uge.txt

iu@bielinux[mapping kiso3] grep -c "Name=" uge.txt [10:204 &i]

457

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | wc

2262 24154 398272 .
iu@bielinux[mapping kiso3] tll‘F‘ail ]

N5
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£21 DD, DEQZE /AT TEFKELI=DHRD
vk, RICERICE TOWSIENDLMNYET,

iu@bielinux[~/Desktop/mac_share/mapping_kiso3] 13 = ) 11:34 %
Jiu@bielinux[mapping kiso3] pwd [11:324 i ]
“§/home/iu/Desktop/mac_share/mapping kiso3

iu@bielinux[mapping kiso3] 1s [11:3255i ]

H‘gl]{

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 > uge.txt
iu@bielinux[mapping kiso3] wc uge.txt [11:324&i ]

2262 24154 398272 uge.txt
iu@bielinux[mapping kiso3] grep -c "Name=" uge.txt [11:324&i]
457
iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | wc

2262 24154 398272

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep -c "Nam
e=ll
457
iu@bielinux[mapping kiso3] |} [11:345 7i ]

N

i
~

L
r
=]
2
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.-_ MDI&ID=gene&Name=2=Z 1T
’?i' ;&7& 5)32 15 L —C EJE &) é EQukyo txtIZREFY HaATUF

iu@bielinux[~/Desktop/mac_share/mapping_kiso3] 13 = ) 11:45 ¢

| Jiu@bielinux[mapping kiso3] pwd [11:324 i ]
“§/home/iu/Desktop/mac_share/mapping kiso3

sl 1 U@bielinux[mapping kiso3] 1s [11:324 &1 ]

b iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 > uge.txt
:) iu@bielinux[mapping kiso3] wc uge.txt [11:324&i ]
2262 24154 398272 uge.txt

. iu@bielinux[mapping kiso3] grep -c "Name=" uge.txt [11:324&i]
457
iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | wc

é 2262 24154 398272
iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep -c "Nam

e=ll
=457
B iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="
M > ukyo.txt
.%_5 iu@bielinuﬁping_kisoB] [11:4457i ]

June 12, 2018 i




T8 Z RS L TRk

(Dukyo txtZIIE)LTEOH TS EZ A,
@tRNA geneZFH R, Qxt 9 HName=0D
FARIDOXFIHiDED EITBNELS,

H - = ukyo.. Excel
Tl dm—h  BA A-TL(PIr BL T4 BB ER P EFLELEREAALTGRL
K20 M f v
A | B | C D | E |F|GH| | -
1 Chromosome ena gene 360 1676 . + . |ID=gene:LO0C260_100010;:Name=dnaA:biotype=protein_coding:des
2 :Chromosome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN:biotype=protein_coding:des
3 Chromosome ena gene 3467  A588 . + . |ID=gene:LO0OC260 100040;Name=recF:hiotype=protein_coding;desc
4 Chromosome ena gene 4588 6531 . + . ID=gene:LOOC260_100050;:Name=gyrB:biotype=protein_coding;desc
5 :Chromosome ena gene 6559 9120 . + . ID=gene:LOOC260_100060;:Name=gyrA:biotype=protein_coding;desc
6 Chromosome ena gene 10869 11165 . + . ID=gene:LO0OC260 _100080;:MName=rpsF;bhiotype=protein_coding;desc
7 Chromosome gene 11758 11994 . + . |ID=gene:LO0C260_100100;:Name=rpsR:biotype=protein_coding;des
8 Chromosome tRNA _gene 23781 23853 . - . ID=gene:LO0OC260 _100220;:Name=L00C260_100220:biotype=tRNA:
9 Chromosome ela gene 31109 34192 . - . D=gene:LOOC260_100290:Name=carB:biDtyp{a:pmfodng:des<
10 Chromosome ena gene 34185 35267 . - . ID=gene:LO0OC260 100300;Name=carA:biotype=pro##W _coding;desc
11 Chromosome ena gene 35510 36538 . + . ID=gene:LO0OC260 100310;Name=argC:biotype=protein_coding:des
12 Chromosome ena gene 36551 37756 . + . |ID=gene:LO0OC260_100320;Name=argl;biotype=protein_coding;desc
13 Chromosome ena gene 37768 38511. + . ID=gene:LO0OC260 100330;Name=argB;biotype=protein_coding;des«
14 Chromosome ena gene 38534 39670 . + . ID=gene:LO0OC260 100340;:Name=argD:biotype=protein_coding;des
15 Chromosome ena gene 39675 40694 . + . |ID=gene:LO0OC260_100350;Name=argF;biotype=protein_coding;desc
16| Chromosome ena gene 54793 56562 . - . ID=gene:LO0OC260 100510;Name=horA;biotype=protein_coding;des«
17 Chromosome ena gene 56764 57642 . + . |ID=gene:LO0OC260 _100520:Name=peplP:biotype=protein_coding;de
18| Chramosnme Pnﬂ_tﬁhl.ﬂl gene 140244 TAN3TR 4 [N=genel OOC2A0 101280-Name=| OOC260 101280 -hintvne=tRMNA-| -
ukyo () 4 3
ERETT fh - | + 100%
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" DLTFDEFIHHRR DrRNA geneELVSDHHY
 /— j‘ﬂ% m LT EJE ? £51=, BF5<{QuasRIl&L. tRNA_geneErRNA gene
17T o 3 DIEHEE ALAENESIZLTNBDEDS, &

H o o - L 5 KOG ETRERMBELTERELTUL,
Tl b BA A-TL(PIr 8L T4 BB ER P EFLEVEREAALTGRL
K20 M f v
A | B | C | D | E |[FIGH| | -

16 Chromosome ena gene 54793 56562 . - . ID=gene:LO0OC260 100510;Name=horA:biotype=protein_coding:des

17 Chromosome ena gene 56764 57642 . + . ID=gene:LO0OC260 _100520:Name=peplP:hiotype=protein_coding;de

18 Chromosome ena tRNA gene 140244 140315 . + . ID=gene:LO0OC260 101280;Name=L0O0C260 101280;hiotype=tRNA;

19 Chromosome ena gene 158199 158909 . - . ID=gene:LO0OC260_101520;:Name=ubiE;biotype=protein_coding;desc

20 |Chromosome ena gene 179616 180083 . - . ID=gene:LO0OC260_101730;:Name=greA:hiotype=protein_coding;desc

21 Chromosome ena gene 194973 196004 . + . ID=gene:LOOC260_101870;Name=IplA;biotype=protein_coding;desc

22 Chromosome ena gene 199757 201103 . + . ID=gene:LO0OC260_101910;:Name=trkH:biotype=protein_coding;desc

23 Chromosome ena gene 201126 201788 . + . ID=gene:LO0C260_101920;Name=trkA:biotype=protein_coding:desc

24 Chromosome ena gene 227737 228603 . + . |ID=gene:LO0C260 _102100;Name=parB;biotype=protein_coding;des

25 Chromosome ena gene 228621 229388 . + . |ID=gene:LO0C260_102110;Name=parA:biotype=protein_coding;des

26 Chromosome ena gene 229378 230259 . + . ID=gene:LO0OC260 _102120;:Name=parB:biotype=protein_coding:des

27 Chromosome ena gene 247127 248362 . + . |ID=gene:LO0C260 _102330;MName=gshA:biotype=protein_coding;des

28 Chromosome ena gene 310153 310422 . + . |ID=gene:LO0C260_102950;Name=rpsN;biotype=protein_coding;des

29 Chromosome ena rRNA_gene 417 351989 . + . ID=gene:LO0C260 _103350;Name=L00C260 _103350;biotype=rRNA;

30 Chromosome ena rRNA_gene 215 355138 . + . ID=gene:LOOC260_103360;Name=L00C260_103360;hiotype=rRNA;

31 Chromosome ena [rRNA gene 236 355351 . + . ID=gene:LO0OC260 103380;:Name=L00C260 103380;:hiotype=rRNA;

32:Chromosome ena gene 358113 359453 . + . ID=gene:LO0C260_103410;Name=gshR:biotype=protein_coding:des

33 Chromnsnme pNA_Fene 3938R2 394773 + [N=gene- l DNOC2A0 103710-Name=cvsK-hintune=nrotein cnding-desi -

ukyo () 4 3

EERT ii2 m - I + 100%
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Dukyo txtDHIM S, grep ~vTtRNA geneé&
rRNA gene AL D 17D A ukyo? txt I TR 1F

13 = €) 13:08 &%

[11:324 70 ]

iu@bielinux[mapping kiso3] pwd
/home/iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [11:3255i ]

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 > uge.txt
iu@bielinux[mapping kiso3] wc uge.txt [11:324&i ]
2262 24154 398272 uge.txt
iu@bielinux[mapping kiso3] grep -c "Name=" uge.txt [11:324&i]
457
iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | wc
2262 24154 398272
iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep -c "Nam
e="
457
iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="
> ukyo.txt
iu@bielinux[mapping kiso3] grep -v "tRNA gene" ukyo.txt | grep
Al -v "rRNA gene" > ukyo2.txt
iu@bielinux[mapping kiso3] |§ [ 1:075 %]

June 12, 2018 14



_ DweTukyo2 txt DFTHEHER, 38917 T
12, K5365{TITEDLNTEELT -,

4571THh 1H3891TIC

iu@bielinux[~/Desktop/mac_share/mapping_kiso3]

xg{ iu@bielinux[mapping kiso3] 1s

E iu@bielinux[mapping kiso3] grep

iu@bielinux[mapping kiso3] wc uge.txt [11:325§i ]

- 2262 24154 398272 uge.txt

:}’ iu@bielinux[mapping kiso3] grep
457

i iu@bielinux[mapping kiso3] grep

2262 24154 398272

% iu@bielinux[mapping kiso3] grep
e=ll
457
‘Jliu@bielinux[mapping kiso3] grep

B
é%?

> ukyo.txt

iu@bielinux [mapping kiso3] grep -v

v "rRNA gene" > ukyo2.txt

iu@bielinux[mapping kiso3] wc ukyo2.txt [ 1:075 %]

g&i 389 4409 73753 ukyo2.txt
iu@bielinux[mapping kiso3] |}

s B = 0 311 &%
[11:324 50 ]

"ID=gene" *.gff3 > uge.txt

-c "Name=" uge.txt [11:324:?!1[]
uID=gene" *_gff3 | wcC

"ID=gene" *.gff3 | grep -c "Nam

"ID=gene" *.gff3 | grep "Name="

"tRNA gene" ukyo.txt | grep

[ 1:11F7 %]

June 12, 2018
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H

o -

MwcTukyo2 txtDITEETER, 3891 T TI ., K%
365{TICIEDWVNTEFEL=. COHEIK. DD HT=Y

[CEFBLEDS, AINELRECADLBLMETRRDS,
Y (RER b BEEET / AR FEARIDREDATAR141T

> SR ST 5 N ST U - S SR N WS L = L CLVASSIZ. FICLEEFEZ2DEDONHAID
L . TIREVNS AR E BV DS 2 LBk B -
A | B | D | E |F|G|H |

1 Chromosome ena gene 360 1676. + . ID=gene:LOOC260 _100010;:Name=dnaA:biotype=protein_coding:de
2 :Chromosome ena gene 1852 2991 . + ID=gene:LOOC260_100020;:Name=dnalN;biotype=protein_coding;de
3 Chromosome ena gene 3467 4588 . + . |ID=gene:LO0OC260 100040;Name=recF;biotype=protein coding;de:
4 Chromosome ena gene 4588 6531 . + . ID=gene:LO0OC260 100050;Name=gyrB:biotype=protein_coding:des
5 :Chromosome ena gene 6559 9120 . + . ID=gene:LO0OC260 100060;Name=gyrA:hiotype=protein_coding;des
6 Chromosome ena gene 10869 11165 . + . ID=gene:LOOC260_100080;:Name=rpsF:biotype=protein_coding;de:
7 Chromosome ena gene 11758 11994 . + . ID=gene:LOOC260_100100;:Name=rpsR:biotype=protein_coding:de
8 Chromosome ena gene 31109 34192 . - ID=gene:LOOC260_100290;Name=carB:biotype=protein_coding;de
9 Chromosome ena gene 34185 35267 . - ID=gene:LOOC260_100300;Name=carA;biotype=protein_coding;de:
10 Chromosome ena gene 35510 36538 . + . |ID=gene:LO0C260 _100310;Name=argC;biotype=protein_coding;de
11 Chromosome ena gene 36551 37756 . + . ID=gene:LO0C260_100320;Name=argl:biotype=protein_coding:des
12 Chromosome ena gene 37768 38511 . + . |ID=gene:LO0OC260 _100330;:Name=argB;biotype=protein_coding:de
13 Chromosome ena gene 38534 39670 . + . |ID=gene:LO0OC260_100340;Name=argD;biotype=protein_coding;de
14 Chromosome ena gene 39675 40694 . + . |ID=gene:LO0C260_100350;Name=argF:biotype=protein_coding;des
15 Chromosome ena gene 54793 56562 . - ID=gene:LO0OC260_100510;Name=horA;biotype=protein_coding:de
16| Chromosome ena gene 56764 57642 . + . |D=gene:LO0C260 100520;:Name=peplP:biotype=protein_coding:d
17 Chromosome ena gene 158199 158909 . - ID=gene:LOOC260_101520;:Name=ubiE;biotype=protein_coding;des
18| Chramosnme ena sene 179R16A 180NK3 - [N=genel OOC260 101730-MName=greA-hintvne=nrotein coding-des

ukyo?2 (O 1 3
ERETT fh - | + 100%
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ORERLCEGFEDLDZTHR !

H ©- ukyo2.txt - Excel =
BA AL B T4 O Fr PO EFLRWMEZEAALTUEE
X35 M f v
A | B | C | D | E |F|G|H | -
13 Chromosome ena gene 38534 39670 . + . |ID=gene:LO0OC260_100340;:Name=argD:biotype=protein_coding:de
14:Chromosome ena gene 39675 40694 . + ID=gene:LOOC260_100350;:Name=argF:biotype=protein_coding;de:
15 Chromosome ena gene 54793 56562 . - ID=gene:LOOC260_100510;Name=horA;biotype=protein_coding:de
16 Chromosome ena gene 56764 57642 . + . |ID=gene:LO0C260_100520;:Name=peplP:biotype=protein_coding:d
1?:Chromosome ena gene 158199 158909 . - ID=gene:LOOC260_101520;:Name=ubiE;biotype=protein_coding;des
18 Chromosome ena gene 179616 180083 . - ID=gene:LO0OC260_101730;Name=greA;biotype=protein_coding;de:
19 Chromosome ena gene 194973 196004 . + ID=gene:LO0OC260_101870;:Name=IplA;biotype=protein_coding;des
20 Chromosome ena gene 199757 201103 . + ID=gene:LOOC260_101910;:Name=trkH:bhiotype=protein_coding;des
21 Chromosome ena gene 201126 201788 . + ID=gene:LO0OC260_101920;Name=trkA;bigliype=protein_coding;des
22 Chromosome ena gene 227737 228603 . + |D=gene:LO0OC260_102100;Name=parB;{@llype=protein_coding;de
23 Chromosome ena gene 228621 229388 . + ID=gene:LOOC260_102110;Name=parA:bfitype=protein_coding;de
24 Chromosome ena gene 229378 230259 . + ID=gene:LO0OC260_102120;Name=parB:; ype=protein_coding;de
25 Chromosome ena gene 247127 248362 . + ID=gene:LOOC260_102330;Name=gshA;bWiype=protein_coding;de
26 Chromosome ena gene 310153 310422 . + ID=gene:LOOC260_102950;Name=rpsN;biotype=protein_coding;de
27 Chromosome ena gene 358113 359453 . + ID=gene:LO0OC260_103410;Name=gshR;biotype=protein_coding;de
28 Chromosome ena gene 393862 394773 . + ID=gene:LOOC260_103710;Name=cysK:biotype=protein_coding;de
29 Chromosome ena gene 394790 395929 . + ID=gene:LO0OC260_103720;:Name=metC;biotype=protein_coding;de
30 .Chraomosnme ena sene 39913A 399984 4+ IN=genel OOC260 103770-Mame=nurR-hinfvne=nrntein codingdel -
ukyo?2 (O 1 3
ERETT fh - | + 100%
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DIz, ELVSDHITT. BYIZQDECADIFHRD AMELT
A —OEEFHMN365(CH A EE R T HIEEICTEIT,
|E3651TIZANIL, QuasREBA WV - EIEFLARNILDAD VT
- —AE. TS AT NIEEZL TS EWSIEBER(ZDIEMNS,
T N e O T 7 Z |£ . tRNAXSrRNAD A b T —ARIEEEL TULVELY, 5,

X35 - Je v

A B c D E F G H ' s
145 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 110170;Name=xseB:hiotype=protein_coding:de
146 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 110200;Name=argR:hiotype=protein_coding:de:
147 Chromosome ena gene 1E+06 1E+06. + . ID=gene:LO0OC260 110280;Name=rpoZ;biotype=protein_coding;de:
148 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 _110360;:Name=rpe:hiotype=protein_coding;desc
149 Chromosome ena gene 1E+06 1E+06 . - . ID=gene:LO0OC260 110380;:Name=rpmB;biotype=protein_coding;de
150 Chromosome ena gene 1E+06 1E+06. + . ID=gene:LO0OC260 _110420;Name=plsX:biotype=protein_coding;des
151 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 _110440;:Name=rnc:;biotype=protein_coding;desc
152 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 110490;:Name=xpk:biotype=protein_coding;des¢
153 Chromosome ena gene 1E+06 1E+06. + . |ID=gene:LO0OC260 110510;Name=pntA; pe=protein_coding;de:
154 Chromosome ena gene 1E+06 1E+06. + . ID=gene:LO0OC260_110520;Name=pntA; pe=protein_coding;de:
155 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 110530;:Name=pntB;:bNtype=protein_coding;de!
156 Chromosome ena gene 1E+06 1E+06. + . ID=gene:LO0OC260 _110540;Name=rpsP;biotype=protein_coding;de:
157 Chromosome ena gene 1E+06 1E+06. + . ID=gene:LO0OC260_110560;Name=rimM:biotype=protein_coding;de
158 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 110570;Name=trmD:biotype=protein_coding:de
159 Chromosome ena gene 1E+06 1E+06. + . ID=gene:LO0OC260 _110580;Name=rplS;biotype=protein_coding;des
160 Chromosome ena gene 1E+06 1E+06. + . ID=gene:LO0OC260 110610;:Name=IlysA;biotype=protein _coding:des
161 Chromosome ena gene 1E+06 1E+06 . + . ID=gene:LO0OC260 _110620;:Name=glpK:biotype=protein_coding:des

162 Chromnsnme ena Fene 1F+NA 1F+NA - [N=genel OOC260 110R80-Mame=mvalD-hinfvne=nrotein coding-de -
ukyo?2 (O [4] 3

ERETT fh - | + 100%
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- __ =Y (&, cutaR IR TRED IO
> ARYHET, DIFIFBLDT:

H ©- ukyo2.txt - Excel =
A 3 74 R P EFURWEZEANL TSN
X35 - fe ' v
A | B | C | D | E |F|G|H | -
145 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LOOC260_110170;Name=xseB;hiotype=protein_coding;de
146 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LOOC260_110200;:Name=argR;biotype=protein_coding;de
147 Chromosome ena gene 1E+06 1E+06. + . |ID=gene:LO0C260 110280;:Name=rpoZ;biotype=protein coding:de
148 Chromosome ena gene 1E+06 1E+06 . + . |ID=gene:LO0OC260 _110360;:Name=rpe:hiotype=protein_coding;desq
149 Chromosome ena gene 1E+06 1E+06 . - ID=gene:LO0OC260_110380;:Name=rpmB;biotype=protein_coding;de
150 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LOOC260_110420;Name=plsX;biotype=protein_coding;des
151 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LO0OC260_110440:Name=rnc;biotype=protein_coding;desq
152 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LOOC260_110490;:Name=xpk:biotype=protein_coding;dest
153 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LO0OC260_110510;Name=pntA;biotype=protein_coding:de
154 Chromosome ena gene 1E+06 1E+06. + ID=gene:LOOC260_110520;Name=pntA;biotype=protein_coding;de
155 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LOOC260_110530;Name=pntB;biotype=protein_coding;de
156 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LOOC260_110540;Name=rpsP;biotype=protein_coding:de
157 Chromosome ena gene 1E+06 1E+06. + ID=gene:LOOC260_110560;Name=rimM;bhiotype=protein_coding;de
158 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LOOC260_110570;:Name=trmD;biotype=protein_coding:;de
159 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LO0OC260_110580;Name=rplS;biotype=protein_coding;des
160 Chromosome ena gene 1E+06 1E+06. + ID=gene:LOOC260_110610;Name=IlysA;biotype=protein_coding;des
161 Chromosome ena gene 1E+06 1E+06 . + ID=gene:LO0OC260_110620;:Name=glpK:biotype=protein_coding;des
162 Chraomnsnme ena gene 1F+NA 1F+NA - [N=gene 1 O0C2680 110680 -Mame=mvaD-hintvoe=nrotein coding-dd -
ukyo?2 ® [4] b
ERETT fh - | + 100%
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'-_ DAL T, @951 B D1E#R% K
UHL=$ER %, Qukyod. ixtIZ&RTF.

cuta<v>kR

iu@bielinux[~/Desktop/mac_share/mapping_kiso3] 13 = ) 13:43 %

| Jiu@bielinux[mapping kiso3] pwd [ 1:4354 %]
/home/iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [ 1:435 %]

@ ~@

iu@bielinux[mapping kiso3] cut -f 9 ukyo2.txt > ukyo3.txt
iu@bielinux[mapping Kkiso3] [ 1:435 %]

June 12, 2018
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T LERNDT, RUIYXFEET, Dza0y;
[T NIELESESE, F5T DL REIRODOIEZB D
J4—ILE,. @2FEBH D I4—ILE, D3FEH D IT1—IL
Ho- RAHF=WMIEADT, 2BB D I71—ILEEHET 5,

Il d-h BA AT b B 75 KB &R P ERLEMEREAALTGEEL = #5(S)

[L=T o« T e TR 5 B =S R T R 6 T ]

e T B B e N = =
v+ NI = T 5 I R 6 R % B e

AC35 v

ID=gene:LOOC260_100010;:Name=dnaA:biotype=protein_coding:description=chromosomal replication initiation protein Dn

|D=gene:£#0_100020;l\lmr\l;biotypw_coding;description=DNP\ polymerase Il subunit beta;gene_id=LC
ID=gene:L 60 100040;Nanfe=recF biotype= in_coding;description=DNA replication and repair protein RecF;gene
ID=gene:LOOC260_100050;:Name=gyrB:biotype=protein_coding:description=DNA gyrase subunit B;gene_id=L00C260_10C
ID=gene:LOOC260_100060;:Name=gyrA:biotype=protein_coding:description=DNA gyrase subunit A;gene_id=L00C260_100
ID=gene:LOOC260_100080;Name=rpsF:biotype=protein_coding;description=30S ribosomal protein S6;gene_id=L00C260_
ID=gene:LOOC260_100100;:Name=rpsR;biotype=protein_coding;description=30S ribosomal protein S18;gene_id=L0O0C26(
ID=gene:LO0OC260 _100290;:Name=carB;biotype=protein_coding;description=carbamoyl-phosphate synthase large subunit;
ID=gene:LOOC260_100300;Name=carA:biotype=protein_coding;description=carbamoyl-phosphate synthase small subunit
ID=gene:LOOC260 _100310;Name=argC;biotype=protein_coding;description=N-acetyl-gamma-glutamyl-phosphate reducta
ID=gene:LO0OC260 _100320;:Name=argl);:biotype=protein_coding:description=N-acetylglutamate synthase;gene_id=L0O0C2E
ID=gene:LOOC260_100330;Name=argB;hiotype=protein_coding;description=acetylglutamate kinase;gene_id=L00C260_1
ID=gene:LOOC260 _100340;Name=argD;biotype=protein_coding;description=acetylornithine aminotransferase;gene_id=LC
ID=gene:LOOC260 _100350;:Name=argF:bhiotype=protein_coding;description=ornithine carbamoyltransferase;gene_id=L00
ID=gene:LOOC260_100510;Name=horA;:biotype=protein_coding;description=multidrug transporter HorA homolog;gene_id=
ID=gene:LO0OC260 100520:Name=peplP;biotype=protein_coding;description=proline iminopeptidase:gene id=L0O0C260 ]
ID=gene:LOOC260 101520:Name=ubiE:biotype=protein_coding:description=ubiquinone/menaquinone biosynthesis methy
IN=genel OOC260 101730 Name=grel-hinfvne=nrntein coding:descrintinn=transcrintinn elaongatinn factar Grel-sene id=

ukyo3 ® 1 r

EERT H 0 - | + 100%
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L Dawk (A—2)aA< U FZ#BU T, Qukyo3txtIZx LT
N QERXYYNXFELTHEIR. D2ZFHDI4—ILK
awka~ > I‘ EHH LB EG) ukyod ixt IZREL TN,

iu@bielinux[~/Desktop/mac_share/mapping_kiso3] 13 = €) 14:07 %
! Jiu@bielinux[mapping kiso3] pwd [ 2:0654 %]
@ /home/iu/Desktop/mac_share/mapping kiso3

E iu@bielinux[mapping kiso3] 1s [ 2:065% ]

iu@bielinux[mapping kiso3] cut -f 9 ukyo2.txt > ukyo3.txt
iu@bielinux[mapping kiso3] awk -F';' '{print $2}' ukyo3.txt > u

kyo4.txt ‘ ‘
iu@biel’mapping_kisoﬂ n [.ﬁF&]

(58 ) [
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MY RYF)LELT=, Y —F(sort)
INIX. SHIZRPIALYFET,

H ©- ukyod.bet - Excel 2 O

A AL o+ B 74 B F®R P EGUEMEREADLTGEEL & HHE(S)

oz27 - f v

A B = D E F G H J K. L 1 M -

Name=dnaA
Name=dnaN
Name=recF
Name=gyrB
Name=gyrA
_Name=rp5F
Name=rpsR
Name=carbB
Name=carhA
10 Name=argC
11 Name=arg)
12 Name=argB
13 Name=argD
14 [Name=argF
15 |Name=horA
16 [Name=peplP
17 /Name=ubiE

W0 = D MW R

18 Name=srah h
ukyo4 ) 1 3
BETT H 0 - | + 100%

June 12, 2018 23



R 50 D 238

'__ SEYE>TLVBukyod txt® . DE
FDATHER T, 238917 TI,

L

A5
—

June 12, 2018

1y = 4) 14:19 %
iu@bielinux[mapping kiso3] pwd [ 2:194 %]
“§/home/iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [ 2:194 %]

iu@bielinux[mapping kiso3] cut -f 9 ukyo2.txt > ukyo3.txt
iu@bielinux[mapping kiso3] awk -F';' '{print $2}' ukyo3.txt > u
kyo4.txt

iu@bielinux[mapping kiso3] head -n 4 ukyo4.txt [ 2:1954 %]
Name=dnaA

Name=dnaN

Name=recF

Name=qyrB

iu@bielinux[mapping kiso3] wc ukyo4.txt [ 2:194 %]
389 389 3862 ukyo4.txt

iu@bielinux[mapping kiso3] |} [ 2:194 ]

24



- _ Dukyod txtD B 57 —hLI-#5R
Zukyob.txt| 2R TFE . @ukyob.txt®

Ort _ P D61T

DERT EMIZTILD

@ = 7'\‘JHILEIQJ rCETEI 13,

| Jiu@bielinux[mapping kiso3] pwd [ T ]
@ /home/iu/Desktop/mac_share/mapping kiso3
sl 1 U@bielinux[mapping kiso3] 1s [ 2:245 %]

Name=accA
ol Name=accB
Name=accC
Name=accD
Name ackA

(=88 \ome=acps
1u@b1e11nux[mapp1ng kiso3] |} [ 2:245 %]

: iu@bielinux[mapping kiso3] sort ukyo4.txt > ukyo5.txt
% iu@bielinux[mapping kiso3] head -n 6 ukyoS.txt’ [ 2:245 %]

June 12, 2018
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N OY—hEEC, QEHERET BT T AU EDHT

t ukyod txtZE /) —kL-§ER D . QITHER T, 3651TL4
SOrIt -u YFELt=, SN TQuasRON™ > MERERBE DAY
= File Edit View Search Terminal Help —J@%E"lﬁ%((ili) %éllﬁ?ﬁfﬁlekl:ﬁuiﬁo

1 /home/iu/Desktop/mac_share/mapping KIS03
iu@bielinux[mapping kiso3] 1s [ 2:245 %]

iu@bielinux[mapping kiso3] sort ukyo4.txt > ukyo5.txt

iu@bielinux[mapping kiso3] head -n 6 ukyo5.txt [ 2:245 %]

Name=accA

Name=accB

Name=accC

Name=accD

Name=ackA

Name=acpS ' '

iu@bielinux[mapping kiso3] sort -u ukyod.txt | wc [ 2:244 %]
365 365 3628

iu@bielinux[mapping kiso3] |j [ 2:285 %]

=
9
£
B
&
2

June 12, 2018 26



= | O/ A T TEMELEC T T TECEC ALY
_ F- 3 @GFF377’()I/€')\7]&LT Q= FRAIIZ3651T
'fT—Ci(& - ELWSBRNBLAETONTLSCENDLNYFET,

B = 40 1437

l iu@bielinux[apping_kisoB] pwd [ 2:345 %]
| “1/home/1iu/Desktop/mac_share/mapping kiso3
sl 1 U@bielinux[mapping kiso3] 1s [ 2:345 %]

._ ~2

E iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="
| grep -v "tRNA gene" | grep -v "rRNA gene" | cut -f 9 | awk -

. \JIF';' '{print $2}' | sort -u | wc
B 365 365 3628

@ iu@bie [mapping kiso3] [ 2:37 %]

June 12, 2018 27



. DEBEDEH B2 SARBI—F, ZOT—FER—
Y5 REF HTET, QuasROBEBIDERI= DAY FELT,

iu@bielinux[~/Desktop/mac_share/mapping_kiso3] 13 = ) 14:44 %
! Jiu@bielinux[mapping kiso3] pwd [ 2:3454 % ]

| “1/home/1iu/Desktop/mac_share/mapping kiso3

sl 1 U@bielinux[mapping kiso3] 1s [ 2:345 1% ]

é iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="
| grep -v "tRNA gene" | grep -v "rRNA gene" | cut -f 9 | awk -

SIF' ;' '{print $2}' | sort -u | wc

ERg 365 365 3628

& iu@bielinux[mapping kiso3] cat *.gff3 | grep -v '""#' | awk '$3
-~ /gene/{print $9}' | awk -F';' '$2 ~ /Name=/{print $2}' | grep
’%ﬁ -v 'LOOC' | sort -u | wc
fé 365 365 3628
€ Jiugbielinux[mapping kiso3] |} [ 2:435 %]

June 12, 2018
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" «EEE— DeffeI7 AL DS E/ M TTREL
Fxy; QP SIERTERE -

13 = 4) 14:44 %

| Jiu@bielinux[mapping kiso3] pwd [ 2:345 %]
/home/iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [ 2:345 %]

| grep -v "tRNA gene" | grep -v "rRNA gene" | cut -f 9 | awk -

F';' '{print $2}' | sort -u
%5 365 3628 <@-

iu@bielinux[mapping kiso3] cat *.gff3 | grep -v '"#' | awk '$3
~ /gene/{print $9}' | awk -F';' '$2 ~ /Name=/{print $2}' | grep
’L&—\ -v 'LO0C' | sort -u | wc

@ 365 365 3628
" iu@bielinux[mapping kiso3] |j [ 2:435 %]

é iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="

June 12, 2018
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13 == 4) 14:44 %%
iu@bielinux[mapping kiso3] pwd [ 2:345 %]
/home/iu/Desktop/mac_share/mapping kiso3
iu@bielinux[mapping kiso3] 1s [ 2:345 %]

iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="
| grep -v "tRNA gene" | grep -v "rRNA gene" | cut -f 9 | awk -
F';' '"{print $2}' | sort -u | wc

365 365 3628 '
iu@bielinux[mapping kiso3] cat *.gff3 | grep -v '"#' | awk '$3
~ /gene/{print $9}' | awk -F';' '$2 ~ /Name=/{print $2}' | grep

@FE3T4—ILEGHEHDIE)Z, @Deene
EELTD.OFIT—ILREHRHE, —D
HI-YILIEEIZELLVEER T 13,

0 U | wc
36 3628
iu@bielinux[mapping kiso3] |j [ 2:435 %]

June 12, 2018
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- ORYYXFE ELTHEIL. DPENEDE2T—IL

HH . CCETTName=ALZL\EDILIRYZEESN S,

=32 Eﬂ KIZ. ®Name=Z2&ELEDDH. OFDE2T1—ILLE
% Ty B = 40 1444 3
| iu@bielinux[mapping_kiso3] pwd [ 2:345 %]
/home/iu/Desktop/mac_share/mapping kiso3
s 1 U@bielinux[mapping kiso3] 1s [ 2:345 %]

é iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="
| grep -v "tRNA gene" | grep -v "rRNA gene" | cut -f 9 | awk -
NF'; ' '{print $2}' | sort -u | wc
E 365 365 3628
@ iu@bielinux[mapping kiso3] cat *.gff3 | grep -v '"#' | awk '$3
5 ~ /gene/{print $9}' | awk -F';' '$2 ~ /Name=/{print $2}' | grep
’I%Sg—ﬁ -v 'LO0C' | sort -u | wc
@ 365 365 3628
€ Jiugbielinux[mapping kiso3] |} [ 2:435 %]

June 12, 2018
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-_ ADL.OOC (tRNA _gene*>rRNA genelZHHH) &2 F 74 LVE
CXY; DOAHMEL T, OFEERERICITHEAVUL
A

1y == ) 14:44 %

| Jiu@bielinux[mapping kiso3] pwd [ 2:345 %]
/home/iu/Desktop/mac_share/mapping kiso3
s 1 U@bielinux[mapping kiso3] 1s [ 2:345 %]

é iu@bielinux[mapping kiso3] grep "ID=gene" *.gff3 | grep "Name="
| grep -v "tRNA gene" | grep -v "rRNA gene" | cut -f 9 | awk -
NF'; ' '{print $2}' | sort -u | wc
E 365 365 3628
@ iu@bielinux[mapping kiso3] cat *.gff3 | grep -v '"#' | awk '$3
5 ~ /gene/{print $9}' | awk -F';' '$2 ~ /Name=/{print $2}' | grep
’I%Sg—ﬁ -v_'LO0C' | sort -u | wc
@ 365 8
== ux [mappifg kiso3] |} [ 2:4354 %]

iu@bi

June 12, 2018
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| DDsinge-end T /7—3 3> A0 . @100
\ = = :l: —‘\_ /E
j:s é l L \ ETHERELT.I5EETFDAVO U NT—E2LDF

ST =, EES / LFEEAR DX T A K82-99
RO)IEEARSIEHT

(last modified 2018/05/30, since 2010)

~ .| TR BNTTAILDEEAIAA | htSeqTools(Planet 2012) (last modified 2013/06/19)
Eﬂjrjj ;&E » 7o R 155EEYS |22 T (last modified 2018/05/30) MEV

(Windows2015| * 77BNk RS | single-end | T AL | AT — 230 | QuasR(Gaidatzis 2015) modified 2018/05/29)
(2015/04/03) |* ¥ # |07 [EIRERIS | single-end | 7'/ 44 | 7/T — i3/ | HISeq(Anders 2015) (1 odified 2018/05/30) ™
e k: aly ,,»|~ THERAR IS | smE;la end | A0 | 7 AT — Ja_/ﬂ | QuasR(Gaidatzis 2015) (last modified 2018/05/26)

. ?J:j'.fﬁ Ho:i8 | : I I P e B = . fir =l D nideie DO EY oo Al AN ST

What'snew? |+ oo E| TUTHE | Fo ERS | single-end | 7/ Ls | 7 /7—23>% | QuasR

L YL z:gjé (Gaidatzis 2015) "V

« B, 7o B QuasR) LT — % vz single-end RNA-seqT — 5D ) 77 L A4 2 LETFINOBowtiel L A7 e, AW T —4
» TH29FEEN|» FHAL | EETO—EOHFNETLET ., 77— 3/ 1854R3. GenomicFeatures J %47 — 2 0D B#eE $|FHL T TxDbA 72/ 2 I %

| S D%imfﬂﬂfa?%m%ﬁﬁ:_&ﬁﬁ TxDb) b7 =2 5T AT BLRL TV ET , wol L TR A

Ml ===l =7+ — . |~ et 1 1144 a1 11 . 1 ol = = K Y b T e DS [P A ot s W e ) ) sl )
+ ER{L|>3~

. EAE|F7A 10.mapping single genome7.txt® POFASTATERA 7 1IVEILBERT / LhlcewE 2 T 5155

» BRIEN -5 7oy d BB FFAINE, T T T — H4TDFASTATE 77 1 ) (sample RNAseqd f2)TH . 7w A3 NAED 771l

« FiR1k | o= |3. Ensembl (Zerbino et al. Nucleic Acids Res, 2018)0S 12 #E N T\ 1% Lactobacillus casei 12A0 multi-FASTATERY /L

=h BLAIZ7 -1 ) (Lactobacillus hokkaidonensis jcm 18461 GCA 000829395.1.30.dna.chromosome.Chromosome. f2) 79 , 7wt
mapping | A FEARICHLT. GFE3 RO F T —3 771l
H25|H (Lactobacillus hokkaidonensis jcm 18461 GCA 000829395.1 30 chromosome Chromosome. gff3) 7+ §ta 1A TH 2 L/ (B4E
~best st EERFLTLET .

LT, UC

in_f1 <- "mapping_single genome7.txt"” #AN 27 1ILBEEEL Tin -FIIJ%WJ(HHA seq 7 7 M)
in_+1 4 in f2 ¢- “Lactobacillus hokkaidonensis jcom 18461.GCA B88829395.1.308.dna.chromosome.Chromosome
in_+2 4 in f3 <- "_ck.hbq 111 us_hokkaidonensis jcm 18461.GCA EEE:EF?E._ 3?' chromosome . Chromosome . g+
out_f {4 |out_f <- “"hogel® #8277 A IEFIEE L Tout_fITHN
param_n par‘am_r‘epﬂr*tlevel <— "gene" #H b T— ’.?HEHH#@ L-~<JFIETE : "gene”, "exon™, “proi

#FLBEE AT -V EOD-F

library(QuasR) #15 AT — DL AR

library(GenomicFeatures) #15 oy T — DL A AT
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HEEIERRIEIE

QuasR@jarwb'l‘ﬁ_ #I;tg

MtRNARRNADIER EEFENLLY, @
genenameMNEWVEDEEENLLY, QF
LCgenenameDED T EEFRESNTLNS
o D(TI74ILETIX) fBIERNIZT YT SN
=)—FDHAIURLTLNS,

‘R R Console | = ” =l ”-;-:hl

L]
> tmp <- cbind(rownames (count), count) #{RTFLLS
> write.table (tmp, out £, sep="\t", append=F, qu$
> getwd ()

[1] "C:/Users/kojik/Desktop/hoge/mapping kiso3"
> list.files ()
[1] |"hogelO.txt™ $
[2] "Lactobacillus hok nsis jcm 18461.GCAS
[3] "Lactobacillus hokkaidonensiS SJem _18461.GCAS
[4] "Lactobacillus hokkaidonensis jcm 184
[5] "Lactobacillus hokkaidonensis jcm 18461.GCAS
[6] "Lactobacillus hokkaidonensis jcm 18461.GCAS
[7] "mapping single genome7.txt" S
[8] "QuasR log 3beclZe745f5.txt" $
[2] "sample RNAseqgd.fa" S
[10] "sample RNAseq4 3becedZaelZa.bam” 5
[11] "sample RNAseg4 3bé6c652a602a.bam.bai"” 5
[12] "sample RNAseg4 3becebZaclZa.bam.txt” S

June 12, 2018

acch
acch
accC
acch
ackA

addA

adh
adhEk
adk
alas
aldA
aldB
amt

width Lacto

750
369
1347
189
1191
363
3711
1056
2607
660
2633
1464
714
1323

L L T e S G G e e e T T e T e T e T B
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HTSeq--a Python framework to work with high-throughput sequencmyg aata.

Anders S, Pyl PT', Huber W',

+ Author information

Abstract

MOTIVATION: A large choice of tools exists for many standard tasks in the analysis of high-throughput
sequencing (HTS) data. However, once a project deviates from standard workflows, custom scripts are
needed.

RESULTS: We present HTSeq, a Python library to facilitate the rapid development of such scripts. HTSeq
offers parsers for many common data formats in HTS projects, as well as classes to represent data, such
genomic coordinates, sequences, sequencing reads, alignments, gene model information and variant calls,
and provides data structures that allow for querying via genomic coordinates. We also present htseg-count, a
tool developed with HTSeq that preprocesses RNA-Seq data for differential expression analysis by counting
the overlap of reads with genes.

AVAILABILITY AND IMPLEMENTATION: HTSeq is released as an open-source software under the GNU
General Public Licence and available from http:/fwww-huber.embl.de/HTSeq or from the Python Package
Index at https://pypi.python.org/pypiftHT Seq.

& The Author 2014. Published by Cixford University Press.
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ESZEHPDF
QuasR : Gaidatzis et al., Bioinf

. IEI HTSeq: Analysing high-thro...
HTSeq : Anders et al., Bioinfor

HTSeq 0.10.0 documentation »

Next topic
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This Page

Show Source

Quick search
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e IEI http://htseq.readthedocs.io/en/release_0.10.0/

- O | BE.

*« Overview
= Paper
= Documentation overview
= Author
= License
* Prequisites and installation
= |nstallation on Linux
= Installation on MacOS X
= MS Windows
+ A tour through HTSeq
= Reading in reads
= Reading and writing BAM files
= Genomic intervals and genomic arrays
= Counting reads by genes
= And much more
+ A detailed use case: TSS plots
= Using the full coverage
= Using indexed BAM files
= Streaming through all reads
+ Counting reads

= Preparing the feature array
s Cnnntina nnnannad cinnla_and reads

http://htseq.readthedocs.io/en/release 0.10.0/

HTSeq: Analysing high-throughput sequencing
data with Python
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HTSeq : Anders et al., Bioinfor L -

= Multiple alignments A

= CIGAR strings

Features
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L GFF_Rea.der and cenomicFeature
Other parsers
@ VCF‘_Reader and variantcall
= Wiggle Reader
= BED Reader
Miscellaneous
° FileOrSequence
= Version
Quality Assessment with htseq-qa
= Plot
= Usage
Counting reads in features with htseq—count
= Usage
Version history
= Version 0.10.0
= Version 0.9.1
= Version 0.9.0
= Version 0.8.0
= Version 0.7.2
= Version 0.7.1
= Version 0.7.0
= Version 0.6.1
= Version 0.6.0
= Version 0.5.4
= Version 0.5.3
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http://htseq.readthedocs.io/en/release 0. 10.0/count.html - & || BE..

Counting reads in features ...

HTSeq 0.10.0 documentation » previous | next | index PY

Table Of Contents Counting reads in features with htseqg-

Counting reads in features
with htseq-count coun t
= Usage
- Bl Given a file with aligned sequencing reads and a list of genomic features, a common task is

= Frequencily asked

questions to count how many reads map to each feature.

Previous topic A feature is here an interval (i.e., a range of positions) on a chromosome or a union of such

Quality Assessment with intervals.

htseq-ga
In the case of RNA-Seq, the features are typically genes, where each gene is considered

: : here as the union of all its exons. One may also consider each exon as a feature, e.g., in
ST sl order to check for alternative splicing. For comparative ChIP-Seq, the features might be
This Page binding region from a pre-determined list.

Next topic

Show Source Special care must be taken to decide how to deal with reads that align to or overlap with
Quick search more than one feature. The htseg-count Script allows to choose between three modes.
Of course, if none of these fits your needs, you can write your own script with HTSeq. See

the chapter A tour through HTSeq for a step-by-step guide on how to do so. See also the

FAQ at the end, if the following explanation seems too technical.

The three overlap resolution modes of htseg-count Work as follows. For each paosition 7in
the read, a set 5(i) is defined as the set of all features overlapping position /. Then,
consider the set S, which is (with / running through all position within the read or a read
pair)

+ the union of all the sets S{i) for mode union. This mode is rm

use cases.
+ the intersection of all the sets 5(i) for mode intersection-strict.
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BETT 4L |~ (iunionff&flfll #r9 5,

IEI Counting reads in features ...

Of course, if none of these fits your needs, you can write your own script with HTSeq. See A
the chapter A tour through HTSeq for a step-by-step guide on how to do so. See also the
FAQ at the end, if the following explanation seems too technical.

The three overlap resolution modes of htseqg-count work as follows. For each position 71
the read, a set 5{i) is defined as the set of all features overlapping position 1. Then,
consider the set S, which is (with 7 running through all position within the read or a read
pair)

+ the union of all the sets S{i) for mode union. This mode is recommended for most
use cases.

+ the intersection of all the sets S(i) for mode intersection-strict.

+ the intersection of all non-empty sets S(1) for mode intersection-nonempty.

If S contains precisely one feature, the read (or read pair) is counted for this feature. If 5 is
empty, the read (or read pair) is counted as nc_feature. If S contains more than one
feature, htseq-count behaves differently based on the ——nonunique option:

* ——ncnunigque nene (default): the read (or read pair) is counted as ambiguous and
not counted for any features. Also, if the read (or read pair) aligns to more than one
location in the reference, it is scored as alignment not unigque.

* ——necnunique all: the read (or read pair) is counted as ambiguous and is also
counted in all features to which it was assigned. Also, if the read (or read pair) aligns
to more than one location in the reference, it is scored as alignment not unigue
and also separately for each location.

Notice that when using ——nonunigue =211 the sum of all counts _
number of reads (or read pairs), because those with multiple align

scored multiple times.
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. http://htseq.readthedocs.io/en/release_0.10.0/count.htmi

E Counting reads in features ... *

option:

read
| gene A )

read
gene A
read
[-—] gene A
gene A
read
gene A
gene B

I AHAEEIZDINT, EDE—FEEIRTHEESHIFIND
MHTRENTULNS, Bl Z X @unionERBintersection_strict
FEﬁ'Cli @ONﬁ;RO)c‘:'é‘( iﬁ%ﬁ"*%( A3

The following figure illustrates the effect of these three modes and the —-nonunique A

intersection intersection
union _strict _nonempty
gene A gene A gene A .
gene_A no_feature gene_A
gene A no_feature gene A
gene_A gene_A gene_A
gene A gene A gene A
ambiguous
(both genes with ~ gene_A gene_A
--nonunique all)
ambiguous
(both genes with --nonunique all) s
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QuasR&EMELN

MDlkgene ADFBEIZ) —FD—EHAT VTN TLNAIK
HTY . DT I7AILEDunion®E—K Tl —FZHH T
HH . Qintersection strict E—RTIEAD U RLELVELYS

http://htseq.readthedocs.io/en/release_0.10.0/count.html

Counting reads in features ... *

C&’C“To QuaSR0)7_'\\77J')leijJ"7?/|‘L7§:L\ -C:L/T:no
(FAFEINI-FFHDEVDEELLLEAAHYETH) T

The following figure illustrates the effe) a O\EA Eﬁ %% 0) 1EL‘E.I\ ﬁg 0) E L \ 75“*) 75\ %)15“ 'C“'é' o

option: ' '
intersection intersection
union _strict _nonempty
gene A gene A gene_A
gene_A no_feature gene_A
gene A no_feature gene_A
gene_A gene_A gene_A
gene A gene A gene A
ambiguous
(both genes with ~ gene_A gene_A
--nonunique all)
ambiguous
(both genes with --nonunique all) s
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S DD single—endTF /57— 2> B . OFIZE100
EX5() FHERELT. I65BEF DAY M F—ALME
H SR It HEEES® ) s S5 AT ) R 54 1282-99

(R'G“)iﬁﬁﬁﬁllﬁi’:ﬁ s D AT7AIL(hogel0.txt)D R B HY---

(last modified 2018/05/30, since 2010)

~ .| TR BNTTAILDEEAIAA | htSeqTools(Planet 2012) (last modified 2013/06/19)
Eﬂjrjj ;&E » 7o R 155EEYS |22 T (last modified 2018/05/30) MEV

(Windows2015| * 77BNk RS | single-end | T AL | AT — 230 | QuasR(Gaidatzis 2015) modified 2018/05/29)
(2015/04/03) |* ¥ # |07 [EIRERIS | single-end | 7'/ 44 | 7/T — i3/ | HISeq(Anders 2015) (1 odified 2018/05/30) ™
e k: aly ,,»|~ THERAR IS | smE;la end | A0 | 7 AT — Ja_/ﬂ | QuasR(Gaidatzis 2015) (last modified 2018/05/26)

. ?J:j'.fﬁ Ho:i8 | : I I P e B = . fir =l D nideie DO EY oo Al AN ST

What'snew? |+ oo E| TUTHE | Fo ERS | single-end | 7/ Ls | 7 /7—23>% | QuasR

L YL z:gjé (Gaidatzis 2015) "V

« B, 7o B QuasR) LT — % vz single-end RNA-seqT — 5D ) 77 L A4 2 LETFINOBowtiel L A7 e, AW T —4
» TH29FEEN|» FHAL | EETO—EOHFNETLET ., 77— 3/ 1854R3. GenomicFeatures J %47 — 2 0D B#eE $|FHL T TxDbA 72/ 2 I %

« FRAE(|F 7 D%imfﬂﬂfa?%m%ﬁﬁ:_tbﬁﬁ TxDb) G 7 =V FEA LU BB REL TV ET , vl T e

Ml ===l =7+ — . |~ et 1 1144 a1 11 . 1 ol = = K Y b T e DS [P A ot s W e ) ) sl )
+ ER{L|>3~

. EAE|F7A 10.mapping single genomeT txt® PO FASTAFERA 77 (I EILBERT / LIc7w-E 09 5155

» BRIEN -5 7oy d BB FFAINE, T T T — H4TDFASTATE 77 1 ) (sample RNAseqd f2)TH . 7w A3 NAED 771l
« FiR1k | o= |3. Ensembl (Zerbino et al. Nucleic Acids Res, 2018)0S 12 #E N T\ 1% Lactobacillus casei 12A0 multi-FASTATERY /L
=h BLAIZ7 -1 ) (Lactobacillus hokkaidonensis jcm 18461 GCA 000829395.1.30.dna.chromosome.Chromosome. f2) 79 , 7wt
mapping | A FEARICHLT. GFE3 RO F T —3 771l
H25|H (Lactobacillus hokkaidonensis jcm 18461 GCA 000829395.1 30 chromosome Chromosome. gff3) 7+ §ta 1A TH 2 L/ (B4E
~best st EERFLTLET .
LT, UC

in_f1 <- "mapping_single genome7.txt"™ #AN 77 7ILBEIEEL Tin fllu*%%ﬂ(ﬂim seq 7 7 A )

in_f1 4 |in_f2 <- "lLactobacillusghokkaidonensis_jcm 18461.GCA_888829395.1.30.dna.chromosome . Chromos
in_f2 4 |in_f3 <- "lLactobacillu
out_f 4 |out f <- "hogel®.txt"
param_n param_reportlevel <- "

e

o] = - rr

kkaidonensis jcom 18461 .GCA EEE:EJ"‘:’:._ :ﬁ' chromosome . Chromosome . g
#1750 77 1 LB FEE L Tout_fI A
#ho o FF— ’.’Se‘HRHE#ﬂ:l L~ )L #3$E5E : "gene™, "exon™, "proi

#FLBEE AT -V EOD-F .
library(QuasR) #15 AT — DL AR
library(GenomicFeatures) #15 oy T — DL A AT
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R RGui [B4-kit)
7l ®E BE o fAer-¥ o 9iUEY AT
HESEIEEEIEE

Dhoge 10txtDH F , ANyA — (TR OF AR ) B2
<. QITEEH$E365&2, Q& 3658 FDFEEIZT
wIEnf=)—F DR (HOU MR (X, @2TLT=,

‘R R Console

> dim(count)

[1] 365 2

> head (count)
width Lacto

acch 150 0
acch 3695 0
accC 1347 0
acch 789 0
ackdh 11951 0
acps 363 0

]

> head(countl[,2])

acchA accB accC accD ackRh acpSs
0 0 0 0 0

> sum(count[,2])

[1] 2

> |

June 12, 2018

— O x
B ) ‘ hoge0.txt
: width Lacto
acch 750 0
acch 369 0
acccC 1347 0
accD 789 0
ackA 1191 0
acps 363 0
addA 3711 0
adh 1056 0
adhE 2607 0
" adk 660 0
alas 2655 0
aldA 1464 0
aldB 714 0
amt 1323 0
44




S D2y FT B (sample RNAseqd f2) DR
El:a é L \ M)—KIx. Q@7 /T—>3>774)L (gff3
b ) th D@gene B ESE T LA DR,
##gff—version ETRE—HTIYYITEINBELOIZERET,
isequence—region Chromosome 360 2277853
#lzenome—builld European Mucleotide Archive ASMEZ938
#lgenome—version GCA 000829395 1
tlzenome—date 201411
#lzenome—build—accession GCA_ 000329395 1 »Chromosome 361 400
tloenebuild-last—updated 201 4-11 TGACTGATTTAGAAACACTTTGLGACACAATTAMAGAATC
Chromosome ena  gene S60 1676 0 + — ¢ >Chromosome_1637_1676
Chromosome ena  exon 260 1676 . + . Pare »Chromosome _1851_1890
Chromosome ena DS 260 1676 . + 0 ID=C CATGAAATTTACAATTAGTCGTGCAACTTTTACAGCCAMA
e >Chromosome 1845 1882
Chromosome ena  gene 1852 2991  + = TAACCAATCATGAAATTTACAATTAGTCGTGCAACTTTTA
Chromosome ena transcnpt 18h2 2991 + [D=1rx »Uhromosome_1833_1572
o ' CTTCAAGGAGTAACCAATCATGAAATTTACAATTAGTCGT
Fomosome ena  exoh 1802 29917 + Fare SChromosome 1823 1862
g;fmc'sm ena [CDS 18521 2991 1 | OID=C CAAATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC
»Ch 1813 18h7
Chromosome ena  gene 5233 3457 . ¥ gl AT A ACACEAATTCAACCTTCAAGGAGTAACCAATCA
Chromosome ena transchpt 3233 3457 0 + [D=trx >Chromosome 3418 3457
Chromosome ena  exon 3233 3497 . + . Pare GATTGCAGATAATGGGACATTTGTCATTCAARATGAGTAG
Chromosome ena D> 3233 34b7 0+ 0 1D=C >Chromosome 3420 3459
R TTGCAGATAATGGGACATTTGTCATTCAALATGAGTAGGE
Chromosome ena  gens 2467 4088 |+ =g >Chromosome 3427 3461
GLAGATAATGGGACATTTGTCATTCAAAATGAGTAGGT AL
»Chromosome 3443 3487
ATTCAAAATGAGTAGGCAACTTAAATGATTTTALAAGALC
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##off—version
isequence—region Chromosome 360 2277853

#lzenome—builld European Mucleotide Archive ASMEZ93Y

#lgenome—version GCA 000829395 1
tlzenome—date 201411
#leenome—bulld—accession GLA_ D0DE29395 1
tlzenebuild-last—updated 201 4-11

Chromosome ena  gene =60 1676
Chromosome ena transcript 360 1676 N+ .
Chromosome ena  exon S60 1676 . + .
Chromosome ena CDS ob0 1676 . +
Hud

Chromosome ena  gene 1852 2991 . + .
Chromosome ena transcnpt 1852 2991 . + |
Chromosome ena  exon 1852 2991 . +
Chromosome ena CD= 1852 2991 . +
Hud

Chromosome ena  gene 3233 3457 0+
Chromosome ena transchpt 3233 3457 0 +
Chromosome ena  exon 0233 347 0+
Chromosome ena CDS o233 34bh7 0+
Hud

Chromosome ena  gene a467 4b88 0+

[D=g¢
[D=1x
Fare

D=0

[D=g3
[D=1tn
Fare

ID=C

[D=g¢
[C=1tn
Fare

D=0

»Chromosome 361 400
TGACTGATTTAGAAACACTTTGGGACACAATTAAAGAATC
>Chromosome 1637 1676
AGAAGATGTCCAAAACCTTAAAATGGAGCTAAAGCCATAG

[D=g4

June 12, 2018

»Chromosome 1851 1890
CATGAAATTTACAATTAGTCGTGCAACTTTTACAGCCALL
>Chromosome 1845 1882
TAACCAATCATGAAATTTACAATTAGTCGTGCAACTTTTA
»Chromosome 1833 1872
CTTCAAGGAGTAACCAATCATGARATTTACAATTAGTCGT
>Chromosome 18725 1867
CALATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC
»Chromosome 1813 18b2
AAATTAMAGACAAATTCAACCTTCAAGGAGTAACCAATCA
>Chromosome 3418 3457
GATTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAG
»Chromosome 3470 3459
TTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGC
>Chromosome 34727 3461
GCAGATAATGGGACATTTGTCATTCALAAATGAGTAGGCAL
»Chromosome 3443 3487
ATTCAAAATGAGTAGGCAACTTALATGATTTTAALAGALC
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##off—version
isequence—region Chromosome 360 2277853

#lzenome—builld European Mucleotide Archive ASMEZ93Y

#lgenome—version GCA 000829395 1
tlzenome—date 201411
#leenome—bulld—accession GLA_ D0DE29395 1
tlzenebuild-last—updated 201 4-11

Chromosome ena  gene S60 1676 . +
Chromosome ena transcript 260 1676 0 +
Chromosome ena  exon S60 1676 . + .
Chromosome ena CDS ob0 1676 .+
Hud

Chromosome ena  gene 18657 991
Chromosome ena transcnpt 18h2 2991 +
Chromosome ena  exon 1852 2991 . +
Chromosome ena CD= 1852 2991 . +
Hud

Chromosome ena  gene G233 3457 0+
Chromosome ena transchpt 3233 3457 0 +
Chromosome ena  exon 0233 347 0+
Chromosome ena CDS o233 34bh7 0+
Hud

Chromosome ena  gene a467 4b88 0+

0

0

0

[D=g¢
[D=1x
Fare

D=0

[D=g3
[D=1tn
Fare

ID=C

[D=g¢
[C=1tn
Fare

D=0

=G AN
o PEIB N TIIE LN =8 . QuasRTITA™

VRENIEND HTSeqTIEAV U FENEEFHE,

»Chromosome 361 400
TGACTGATTTAGAAACACTTTGGGACACAATTAAAGAATC
>Chromosome 1637 1676
AGAAGATGTCCAAAACCTTAAAATGGAGCTAAAGCCATAG

»Chromosome 1851 1890
CATGAAATTTACAATTAGTCGTGCAACTTTTACAGCCALL
>Chromosome 1845 1882
TAACCAATCATGAAATTTACAATTAGTCGTGCAACTTTTA
»Chromosome 1833 1872
CTTCAAGGAGTAACCAATCATGARATTTACAATTAGTCGT
>Chromosome 18725 1867
CALATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC
»Chromosome 1813 18b2
AAATTAMAGACAAATTCAACCTTCAAGGAGTAACCAATCA

[D=g4
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>Chromosome 3418 3457
GATTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAG
»Chromosome 3470 3459
TTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGC
>Chromosome 34727 3461
GCAGATAATGGGACATTTGTCATTCALAAATGAGTAGGCAL
»Chromosome 3443 3487
ATTCAAAATGAGTAGGCAACTTALATGATTTTAALAGALC
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##off—version
isequence—region Chromosome 360 2277853

#lzenome—builld European Mucleotide Archive ASMEZ93Y

#lgenome—version GCA 000829395 1
tlzenome—date 201411
#leenome—bulld—accession GLA_ D0DE29395 1
tlzenebuild-last—updated 201 4-11

Chromosome ena  gene S60 1676 . +
Chromosome ena  transcript 360 1676 0 + .
Chromosome ena  exon S60 1676 . + .
Chromosome ena CDS ob0 1676 . + O
Hud

Chromosome ena  gene 1852 2991 . + .
Chromosome ena transcnpt 1852 2991 . + |
Chromosome ena  exon 1852 2991 . +
Chromosome ena CD= 1852 2991 . + O
Hud

Chromosome ena  gene 3233 3457
Chromosome ena transchpt 3233 3457 N+ .
Chromosome ena  exon 0233 347 0+
Chromosome ena CDS o233 3457 0 + 0
Hud

Chromosome ena  gene a467 4b88 0+

[D=g¢
[D=1x
Fare

D=0

[D=g3
[D=1tn
Fare

ID=C

[D=g¢
[C=1tn
Fare

D=0

O8FEB D) —FIX. QDEEBRIZTYTEIND LI
&, QuasRTldgenename M Eho1=1-8 . 51365
BIZFNEANI T —2IZIE RSN GE Mo
o HTSeqTIEE D KGR YRWNMIZZ LD 12557

»Chromosome 361 400
TGACTGATTTAGAAACACTTTGGGACACAATTAAAGAATC
>Chromosome 1637 1676
AGALAGATGTCCAAAACCTTAALAATGGAGCTAAAGCCATAG
»Chromosome 1851 1890
CATGAAATTTACAATTAGTCGTGCAACTTTTACAGCCALL
>Chromosome 1845 1882
TAACCAATCATGAAATTTACAATTAGTCGTGCAACTTTTA
»Chromosome 1833 1872
CTTCAAGGAGTAACCAATCATGARATTTACAATTAGTCGT
>Chromosome 18725 1867
CALATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC
»Chromosome 1813 18b2
AAATTAMAGACAAATTCAACCTTCAAGGAGTAACCAATCA

>Chromosome 3418 3457
GATTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAG

[D=g4
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»Chromosome 3470 3459
TTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGC
>Chromosome 34727 3461
GCAGATAATGGGACATTTGTCATTCALAAATGAGTAGGCAL
»Chromosome 3443 3487
ATTCAAAATGAGTAGGCAACTTALATGATTTTAALAGALC
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##off—version
isequence—region Chromosome 360 2277853

#lzenome—builld European Mucleotide Archive ASMEZ93Y

#lgenome—version GCA 000829395 1
tlzenome—date 201411
#leenome—bulld—accession GLA_ D0DE29395 1
tlzenebuild-last—updated 201 4-11

Chromosome ena  gene S60 1676 . +
Chromosome ena  transcript 360 1676 0 + .
Chromosome ena  exon S60 1676 . + .
Chromosome ena CDS ob0 1676 . + O
Hud

Chromosome ena  gene 1852 2991 . + .
Chromosome ena transcnpt 1852 2991 . + |
Chromosome ena  exon 1852 2991 . +
Chromosome ena CD= 1852 2991 . + O
Hud

Chromosome ena  gene 3233 3457
Chromosome ena transchpt 3233 3457 N+ .
Chromosome ena  exon 0233 347 0+
Chromosome ena CDS o233 3457 0 + 0
Hud

Chromosome ena  gene a467 4b88 0+

[D=g¢
[D=1x
Fare

D=0

[D=g3
[D=1tn
Fare

ID=C

[D=g¢
[C=1tn
Fare

D=0

D-10FB D) —FI(X. QDMEHIZ—F A Hh D&
S[ZE8ET. RN TIX/ELY, QuasRTlXgenenameh’
Mo 1=1=6
[FBRENTEMN DTz, HTSeqTEYRHNE5D TH
NnE,. CD2Y—FE1L Ao ENBEASEFHE,

. 51365 B{mFMoEdhO T —43IC

»Chromosome 361 400
TGACTGATTTAGAAACACTTTGGGACACAATTAAAGAATC
>Chromosome 1637 1676
AGALAGATGTCCAAAACCTTAALAATGGAGCTAAAGCCATAG
»Chromosome 1851 1890
CATGAAATTTACAATTAGTCGTGCAACTTTTACAGCCALL
>Chromosome 1845 1882
TAACCAATCATGAAATTTACAATTAGTCGTGCAACTTTTA
»Chromosome 1833 1872
CTTCAAGGAGTAACCAATCATGARATTTACAATTAGTCGT
>Chromosome 18725 1867
CALATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC
»Chromosome 1813 18b2
AAATTAMAGACAAATTCAACCTTCAAGGAGTAACCAATCA
>Chromosome 3418 3457
GATTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAG

[D=g4
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»Chromosome 3470 3459
TTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGC
>Chromosome 34727 3461
GCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGLAL

»Chromosome 3443 3487

ATTCAAAATGAGTAGGCAACTTAMATGATTTTALAAGALC
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##off—version
isequence—region Chromosome 360 2277853

#lzenome—builld European Mucleotide Archive ASMEZ93Y

#lgenome—version GCA 000829395 1
tlzenome—date 201411
#leenome—bulld—accession GLA_ D0DE29395 1
tlzenebuild-last—updated 201 4-11

[D=g¢
[D=1x
Fare

D=0

[D=g3
[D=1tn
Fare

ID=C

[D=g¢
[C=1tn
Fare

D=0

DOMBEHDI—FKIE. QLEQDFEIEIZE=-H>T
IVTENBESITERET, HTSeq( DT IAILET
& HunionE—F) Tl ambiguous&E b5 THAD,

[D=g4

Chromosome ena  gene S60 1676 . +
Chromosome ena  transcript 360 1676 0 + .
Chromosome ena  exon S60 1676 . + .
Chromosome ena CDS ob0 1676 . +
Hud

Chromosome ena  gene 1852 2991 . + .
Chromosome ena transcnpt 1852 2991 . + |
Chromosome ena  exon 1852 2991 . +
Chromosome ena CD= 1852 2991 . +
Hud

Chromosome ena  gene 3233 3457 .
Chromosome ena transchpt 3233 3457 N+ .
Chromosome ena  exon 0233 347 0+
Chromosome ena CDS o233 34bh7 0+
Hud

Chromosome ena  gene S467 4588 .
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»Chromosome 361 400
TGACTGATTTAGAAACACTTTGGGACACAATTAAAGAATC
>Chromosome 1637 1676
AGALAGATGTCCAAAACCTTAALAATGGAGCTAAAGCCATAG
»Chromosome 1851 1890
CATGAAATTTACAATTAGTCGTGCAACTTTTACAGCCALL
>Chromosome 1845 1882
TAACCAATCATGAAATTTACAATTAGTCGTGCAACTTTTA
»Chromosome 1833 1872
CTTCAAGGAGTAACCAATCATGARATTTACAATTAGTCGT
>Chromosome 18725 1867
CALATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC
»Chromosome 1813 18b2
AAATTAMAGACAAATTCAACCTTCAAGGAGTAACCAATCA
>Chromosome 3418 3457
GATTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAG
»Chromosome 3470 3459
TTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGC
>Chromosome 34727 3461
GCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGLAL

»Chromosome 3443 3487
ATTCAAAATGAGTAGGCAACTTALATGATTTTAALAGALC
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Hﬂ Counting reads in features ... *
The following figure illustrates the effect of these three modes and the —-nonunique A
option: '
intersection intersection
union _strict _nonempty
read
gene A gene A gene A
ad
gene A - gene_A no_feature gene_A
2" ey gene A no_feature gene A
read S read
GenEA gene_A gene_A gene_A
gene A gene A gene A
ambiguous
(both genes with| 9ene_A gene_A
--nonunique all)
Aambiguous
(both genels with --nonunique all) s
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IEI Counting reads in features...

Usage

from the command line:

CIGAR field.

TEHBALET, QD[]0 D>DE LM SIRHFET,
LinuxTl&7E<, 75 R TiR1%E (DDBJ PipelineX>Galaxy
VEF AT AIEELERBBTIEAL, AT a3 DI
DWTIK, CCTRTEIBRTDTATSLDIY =27
IR—=DEFRHELENHDEZENHEINOTY,

After you have installed HTSeq (see Prequisites and installation), you can run htseqg-count

htseq-count [cptions] <aligmnment files> <gff file>

If the file htseg-count is not in your path, you can, alternatively, call the script with

python -m HTSeq.scripts.count [options] <aligmment files> <gff file>
The <alignment files=> are one or more files containing the aligned reads in SAM format.

(SAMtools contain Perl scripts to convert most alignment formats to SAM.) Make sure to use
a splicing-aware aligner such as STAR. HTSeg-count makes full use of the information in the

To read from standard input, use - as <alignment files>.
If you have paired-end data, pay attention to the -r option described below.

The <gf£_file> contains the features in the GFF format.

The script outputs a table with counts for each feature, followed by the special counters,
which count reads that were not counted for any feature for various reasons. The names of

alignment_not_unique
(both genes with --nonunique all)

June 12, 2018
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IEI Counting reads in features...

alignment_not_unique
(both genes with --nonunique all)

Usage

After you have installed HTSeq (see Prequisites and installation), you can run htseqg-count
from the comma

htseq-count [cptions] <aligmnment files> <gff file>
If the file htseg-count is not in your path, you can, alternatively, call the script with
python -m HTSeq.scripts.count [options] <aligmment files> <gff file>

The <alignment files=> are one or more files containing the aligned reads in SAM format.
(SAMtools contain Perl scripts to convert most alignment formats to SAM.) Make sure to use
a splicing-aware aligner such as STAR. HTSeg-count makes full use of the information in the
CIGAR field.

To read from standard input, use - as <alignment files>.
If you have paired-end data, pay attention to the -r option described below.

The <gf£_file> contains the features in the GFF format.

The script outputs a table with counts for each feature, followed by the special counters,
which count reads that were not counted for any feature for various reasons. The names of

June 12, 2018
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IEI Counting reads in features...

(D<alignment files> %@ gff file>[F . @htseq—count7A
DS LDETHICHADIFAIVETT, NI
YEVTRHERIFTAILO. @7 /T—3avI7A LN

NENYUMERERBLESHEVD TR ETT A,

June 12, 2018

alignment_not_unique
(both genes with --nonunique all)

Usage

After you have installed HTSeq (see Prequisites and installation), you can run htseqg-count

htseq-count [cptions] <aligmnment files> <gff file>

If the file htseg-count is not in your path, you can, alternatively, call the script with
python -m HTSeq.scripts.count [options] <aligmment files> <gff file>

The <alignment files=> are one or more files containing the aligned reads in SAM format.
(SAMtools contain Perl scripts to convert most alignment formats to SAM.) Make sure to use
a splicing-aware aligner such as STAR. HTSeg-count makes full use of the information in the
CIGAR field.

To read from standard input, use - as <alignment files>.
If you have paired-end data, pay attention to the -r option described below.

The <gf£_file> contains the features in the GFF format.

The script outputs a table with counts for each feature, followed by the special counters,
which count reads that were not counted for any feature for various reasons. The names of
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IEI Counting reads in features...
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{both
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ZHEEAREEELNTH D, BAMT 74 )L (SAMD
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Usage

After you have installed HTSeq (see Prequisites and installation), you can run htseqg-count

from the command line: '

htseq-count [cptions] <aligmnment files> <gff file>
If the file htseg-count is not in your path, you can, alternatively, call the script with

python -m HTSeq.scripts.count [options] <aligmment files> <gff file>

The <alignment files=> are one or more files containing the aligned reads in SAM format.
(SAMtools contain Perl scripts to convert most alignment formats to SAM.) Make sure to use
a splicing-aware aligner such as STAR. HTSeg-count makes full use of the information in the
CIGAR field.

To read from standard input, use - as <alignment files>.
If you have paired-end data, pay attention to the -r option described below.

The script outputs a table with counts for each feature, followed by the special counters,
which count reads that were not counted for any feature for various reasons. The names of

The <g££ file:> contains the features in the GFF format.

June 12, 2018
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<gff file>

Counting reads in features...

Usage

e http://htseq.readthedocs.io/en/release_0.10.

0/count.html

EIEHOTWADITELETT 2, QGFFEEX D LSTY, {EL
.MU IEDGFF2 (GTFREAKD L) EHE->TWNA I E

After you have installed HTSeq (see Prequisites and installation), you can run htseqg-count
from the command line:

htseq-count [cptions] <aligmnment files> <gff file>

If the file htseg-count is not in your path, you can, alternatively, call the script with

python -m HTSeq.scripts.count [options] <aligmment files> <gff file>
The <alignment files=> are one or more files containing the aligned reads in SAM format.
(SAMtools contain Perl scripts to convert most alignment formats to SAM.) Make sure to use

a splicing-aware aligner such as STAR. HTSeg-count makes full use of the information in the
CIGAR field.

To read from standard input, use - as <alignment files>.

If you have paired-end data, pay attention to the -r option described below.

Mo, T IAILEEGFF3TIE AL DIZASEFHEEIL TS,

Bk S

alignment_not_unique
(both genes with --nonunique all)

~

The <g££ file:> contains the features in the GFF format.

The script outputs a table with counts for each feature, followed by the special counters,
which count reads that were not counted for any feature for various reasons. The names of

June 12, 2018
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Counting reads in features...

MU RDIELIE DD Tstranded=noA T3 EDIT

e http://htseq.readthedocs.io/en/release_0.10.0/count.html - 13 (jff;%?:;(, \ &%h\hf(‘, \6 .

*  not_aligned:reads (or read pairs) in the SAM file without alignment

* alignment not unique: reads (or read pairs) with more than one reported
alignment. These reads are recognized from the m= optional SAM field tag. (If the
aligner does not set this field, multiply aligned reads will be counted multiple times,
unless they getv filtered out by due to the —= option.) Mote that if the ——nonunique
all option was used, these reads (or read pairs) are still assigned to features.

~

Important: The default for strandedness is yes. If your RNA-Seq data has not been made with
a strand-specific protocol, this causes half of the reads to be lost. Hence, make sure to set the
option ——stranded=no unless you have strand-specific datal

Options

-f <«format>, —--format=<format> I

Format of the input data. Possible values are sam (for text SAM files) and bam (for binary
BAM files). Default is sam.

-r <order>, —-order=<order>
For paired-end data, the alignment have to be sorted either by read name or by alignment
position. If your data is not sorted, use the samteools sort function of samteools to sort
it. Use this option, with name or pos for «order> to indicate how the input data has been
sorted. The default is name=.

If name is indicated, htseq-count expects all the alignments for the reads of a given
read pair to appear in adjacent records in the input data. For pos, this is not expected;
rather, read alignments whose mate alignment have not yet bee_
buffer in memory until the mate is found. While, strictly speaking, t 8 -
with unsorted data, sorting ensures that most alignment mates appear close to each other
in the data and hence the buffer is much less likely to overflow.

June 12, 2018
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alignment. These reads are reg

aligner does not set this field, multiply aligned reads will be counted multiple times,
unless they getv filtered out by due to the —= option.) Mote that if the ——nonunique
all option was used, these reads (or read pairs) are still assigned to features.

Important: The default for strandedness is yes. If your RNA-Seq data has not been made with
a strand-specific protocol, this causes half of the reads to be lost. Hence, make sure to set the
option ——stranded=no unless you have strand-specific datal

Options

-f <«format>, —--format=<format>

Format of the input data. Possible values are sam (for text SAM files) and bam (for binary
BAM files). Default is sam.

-r <order>, —-order=<order>
For paired-end data, the alignment have to be sorted either by read name or by alignment
position. If your data is not sorted, use the samteools sort function of samteools to sort
it. Use this option, with name or pos for «order> to indicate how the input data has been
sorted. The default is name=.

If name is indicated, htseq-count expects all the alignments for the reads of a given
read pair to appear in adjacent records in the input data. For pos, this is not expected;
rather, read alignments whose mate alignment have not yet bee_
buffer in memory until the mate is found. While, strictly speaking, t 8 -
with unsorted data, sorting ensures that most alignment mates appear close to each other
in the data and hence the buffer is much less likely to overflow.
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IEI Counting reads in features...

*  not_aligned:reads (or read pairs) in the SAM file without alignment

* alignment not unique: reads (or read pairs) with more than one reported
alignment. These reads are recognized from the m= optional SAM field tag. (If the
aligner does not set this field, multiply aligned reads will be counted multiple times,
unless they getv filtered out by due to the —= option.) Mote that if the ——nonunique
all option was used, these reads (or read pairs) are still assigned to features.

Important: The default for strandedness is yes. If your RNA-Seq data has not been made with
a strand-specific protocol, this causes half of the reads to be lost. Hence, make sure to set the
option ——stranded=no unless you have strand-specific datal

Optio

-f <«format>, —--format=<format>
Format of the input data. Possible values are sam (for text SAM files) and bam (for binary
BAM files). Default is sam.

-r <order>, —-order=<order>
For paired-end data, the alignment have to be sorted either by read name or by alignment
position. If your data is not sorted, use the samteools sort function of samteools to sort
it. Use this option, with name or pos for «order> to indicate how the input data has been
sorted. The default is name=.

If name is indicated, htseq-count expects all the alignments for the reads of a given
read pair to appear in adjacent records in the input data. For pos, this is not expected;
rather, read alignments whose mate alignment have not yet bee_
buffer in memory until the mate is found. While, strictly speaking, t 8 -
with unsorted data, sorting ensures that most alignment mates appear close to each other
in the data and hence the buffer is much less likely to overflow.
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IEI Counting reads in features...

Ff-[F——stranded=reverseZDIT1=-1ZEIZE D KS(ZruleH’

When <alignment_file> is |

effect for single end or pain

in memaory until the mates reverseéhéd)]ﬁ\ lj:*i\(:[j:d':(*)h\ [') 3-‘:‘@'&0

-8 <yes/no/reverser, —-stranded=<yez/no/reversex
whether the data is from a strand-specific assay (default: yes)

For stranded=nc, a read is considered overlapping with a feature regardless of whether
it is mapped to the same or the opposite strand as the feature. For stranded=yes and
single-end reads, the read has to be mapped to the same strand as the feature. For
paired-end reads, the first read has to be on the same strand and the second read on the
opposite strand. For stranded=reverse, these rules are reversed.

—&8 <minaqual>, ——&=<minagual>
skip all reads with alignment quality lower than the given minimum value (default: 10 —

-t <feature type», —--type=<feature type>

feature type (3rd column in GFF file) to be used, all features of other type are ignored
(default, suitable for RNA-Seq analysis using an Ensembl GTF file: excn)

=i <id attribute», =-idattr=<id attribute>

GFF attribute to be used as feature ID. Several GFF lines with the same feature ID will be
considered as parts of the same feature. The feature ID is used to identity the counts in
the output table. The default, suitable for RNA-Seq analysis using an Ensembl GTF file, is

Additional feature attributes, which will be printed as an additional column after the

gene id.

-=—additional-attr=<id attributes>

June 12, 2018
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IEI Counting reads in features...

When <alignment_file> is paired end sorted by position, allow only so many reads to stay
in memory until the mates are found (raising this number will use more memory). Has no
effect for single end or paired end sorted by name. (default: 20000000)

-8 <yes/no/reverser, —-stranded=<yez/no/reversex
whether the data is from a strand-specific assay (default: yes)

For stranded=nc, a read is considered overlapping with a feature regardless of whether
it is mapped to the same or the opposite strand as the feature. For stranded=yes and
single-end reads, the read has to be mapped to the same strand as the feature. For
paired-end reads, the first read has to be on the same strand and the second read on the
opposite strand. For stranded=reverse, these rules are reversed.

—&8 <minaqual>, ——&=<minagual>
skip all reads with alignment quality lower than the given minimum value (default: 10 —
Note: the default used to be 0 until version 0.5.4))

-t <feature type», —--type=<feature type>

feature type (3rd column in GFF file) to be used, all features of other type are ignored
(default, suitable for RNA-Seq analysis using an Ensembl GTF file: excn)

=i <id attribute», =-idattr=<id attribute>

GFF attribute to be used as feature ID. Several GFF lines with the same feature ID will be
considered as parts of the same feature. The feature ID is used to identity the counts in
the output table. The default, suitable for RNA-Seq analysis using an Ensembl GTF file, is

gene id.

= -
——additional-attr=<id attributes>
Additional feature attributes, which will be printed as an additional column after the
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IEI Counting reads in features...

-h, --help
Show a usage summary and exit

Frequenctly asked questions

My shell reparts “command not found” when [ try to run “htseq-count”. How can | launch the
script?
The file “htseq-count” has to be in the system’s search path. By default, Python places it
in its script directory, which you have to add to your search path. A maybe easier
alternative is to write python -m HTSegq.scripts.count Instead of htseg-count,
followed by the options and arguments, which will launch the htseg-count script as well.

FA —FIFERT HR)—EDTY 13,

G IEI http://htseq.readthedocs.io/en/release_0.10.0/count.html - O || BE.. D~ it @

Why are multi-mapping reads and reads overlapping multiple features discarded rather than

counted for each feature?
The primary intended use case for htseg-count is differential expression analysis,
where one compares the expression of the same gene across samples and not the
expression of different genes within a sample. Now, consider two genes, which share a
stretch of common sequence such that for a read mapping to this stretch, the aligner
cannot decide which of the two genes the read originated from and hence reports a
multiple alignment. If we discard all such reads, we undercount the total output of the

experimental condition will still be correct, because we discard the same fratcion of rea

in all samples. On the other hand, if we counted these reads for both genes, a
subsequent diffential-expression analysis might find false positives: Even if only one of
the gene changes increases its expression in reaction to treatment, the additional read
caused by this would be counted for both genes, giving the wrong appearance that both
genes reacted to the treatment. & =

| have used a GTF file generated by the Table Browser function of the UCSC Genome
Browser, and most reads are counfed as ambiguous. Why?

1 e £ E1ISY =3 £ DS H =kl doi £ 1 e

genes, but the ratio of expression strength (the “fold change™) between samples '
ds
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= N HTSeq (DT 74 )Lk THZDunionE—K) TlE
QEHMOMEEICE=-NoTIYTEINB)—

amblgUOUS FI&. ambiguoustid, HEMNIZZITLI=13,

X
Eﬂ http://htseq.readthedocs.io/en/release_0.10.0/count.html - O || B&E. L~
Hﬂ Counting reads in features ... *
The following figure illustrates the effect of these three modes and the —-nonunique A
option: '
intersection intersection
union _strict _nonempty
gene A gene A gene A
gene_A no_feature gene_A
gene A no_feature gene A
gene_A gene_A gene_A
gene A gene A gene A
ambiguous
(both genes with| 9ene_A gene_A
--nonunique all)
Aambiguous
(both genels with --nonunique all) s
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DO—BTETHE), QCDH-YEBKHDH_ET,
GFF377A4ILMDERAIAEE T, genetoexon Lot
DEE Dfeaturex AWLNTHO U MEHRZEING T 515

ﬁiﬁtﬂ/s Lﬁh\b%'b\o

e http://htseq.

Counting reads in features...

HTSeq 0.10.0 documentation »
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readthedocs.io/en/release 0L 10.0,

count.html - ¢ TR
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union would not be appropriate and hence tend to recommend to just stick to unicn.

Palmw s araearas o woara p o rarws

{ have a GTF file? How da [ convert it fo GFF?

No need to do that, because GTF is a tightening of the GFF format. Hence, all GTF files
are GFF files, too. By default, htseg-count expects a GTF file.

I have a GFF file, not a GTF file. How can | use if to count RNA-Seq reads?

The GTF format specifies, inter alia, that exons are marked by the word excn in the third
column and that the gene ID is given in an attribute named gene id, and hitseg-count
expects these words to be used by default. If you GFF file uses a word other than excon In
its third column to mark lines describing exons, notify ht=eg-count using the --type
option. If the name of the attribute containing the gene |ID for exon lines is not gene_id,
use the ——idattz. Often, its is, for example, Parent, GeneID or I1D. Make sure it is the
gene ID and not the exon ID.

How can | count overlaps with features other than genes/exons?
If you have GFF file listing your features, use it together with the ——type and ——idattr
options. If your feature intervals need to be computed, you are probably better off writing
your own counting script (provided you have some knowledge of Python). Follow the
tutonal in the other pages of this documentation to see how to use HT Seq for this.

How should | cife htseq-count in a publication?
Please cite HTSeq as follows: S Anders, T P Pyl, W Huber HTSeq — A Python
framework fo work with high-throughput seguencing data. bioRxiv 2014, dou
10.1101/002824. (This is a preprint currently under review. We will replace this with the
reference to the final published version once available.)

= -

Previous | NEXT | INaex

@ Copyright 2010, Simon Anders. Created using Sphinx 1.7.4.
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htseqg-count=1T

EEY / LANDIVEVTH#REBAMI 7ML
(BeEES ) LR FEARDRASAR103) &, Q% T
HGFF3774ILZEAH1EL T, @htseg—countT

e http://htseq.readthedocs.iofen/release_0.10.0/count. html - ¢ || BE

gene I/&)bd)ﬁrbyb_i?—él’é?%é1ﬁl1’éﬁt LE¥9d .

Counting reads in features...

alignment_not_unique
(both genes with --nonunique all)

Usage

After you have installed HTSeq (see Prequisites and installation), you can run htseqg-count

htseq-count [cptions] <aligmnment files> <gff file>

If the file htseg-count is not in your path, you can, alternatively, call the script with
python -m HTSeq.scripts.count [options] <aligmment files> <gff file>

The <alignment files=> are one or more files containing the aligned reads in SAM format.
(SAMtools contain Perl scripts to convert most alignment formats to SAM.) Make sure to use
a splicing-aware aligner such as STAR. HTSeg-count makes full use of the information in the
CIGAR field.

To read from standard input, use - as <alignment files>.
If you have paired-end data, pay attention to the -r option described below.

The <gf£_file> contains the features in the GFF format.

The script outputs a table with counts for each feature, followed by the special counters,
which count reads that were not counted for any feature for various reasons. The names of
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= % | LinuxIRIETODHTSeqD M A—ILFIIE
(X, DI BEFEEEDONGSES F4E D,
HTSeqD A2 AR—IU |ao:smmrorsowiea-inyss.

RO)IEE B i Hr

(last modified 2018/05/30, since 2010)

_@TI?«—;@RE&E“E@; fr,zzlw,ll/ | C oL T HEE F B (Windows2018.03.12 00 #Macintosh?015.04.03 ) S Hhif= T

:"I_)I le‘“RtE?ﬁh% L TG -~ e W -0 ¥ = - - YR TR =SS SO v S === e s RS
(Windows2015.04.( &5 FTJR {jujl" LBRET | 4.3.4 {hD 8T 7 (33FF) (last modified 2014/04/28)
< o2 | |T0|\T (last modified 2018/05/10) NEW

(2015/04/03) B3 | BFIBEY = | B104 L 0% 5237 (last modified 2016/12/22)

T | HEFEEF=EE | E20GUEEEN S O7 o F S 318 (last modified 2015/11/26)

5 | QFFEEFEEEE | E30LinudS BEFH ONGST — ZIVSE T (last modiZe?017/07/02)

5 | BFRIEEFSEE | 2400 T o b0 - O95 LD A — modified 2018/05/10) NEW
HiE | OFIBEF=EE | B30 2, w4 £ TOC (last modified 208/06/25)

£ | BEFEFEETEE | EoO L7 77 (last modified 2017/06/ 21)

What's new?

o o3& |0
o TfobO | D7

. 35 %%ﬁ Ejg I S e N T T R T TP S e 4 e i
mosENes|) S TN e QAAREYER | FAEIAY T O—LETOTSLOASAR—IL NEW
S | BFF

2 | gy DLBEET 250 R400TY . Linxav KO 253 - QEBPIRTT . T 7 BT, 2B 5 BhED T
" I (Wa-sh S 4-8EAYE (8/14, 823128 [F 4L v T)2015E9 A 1881 C 7w I F —FL iz, CHTHELBEN ) tubdNaE 3R

B | DA L g e s
- Ejﬁb%z‘i’@“ﬁbinbﬁﬁmggo

AF0|—§  « [E1EPDF
» 727 EHPDR(AYFILIR; [RFEPDFA[E]UL, HDD150GB, #11.3{8D 2 —F 27 1 ILa 28—+ .)
= WindowsFH(2015.09.18}F: #124MB)
= MacintoshF(F & F)
« xS PDF(R R [FIEPDFS £ HDDI100GB. B#HID 1507 —F Q& D I 7 LA 24—} .)
» WindowsFH (05104 #121MB; $E£E)
= MacintoshFH F)

LinuxJ+~>-F

o apt-get (3T —U DA — LT F T —})
o od (F 4L OFVEEEE)
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htseq-

-count=E1T(LT=2%Y)

RO)IEE B i Hr

(last modified 2018/05/30, since 2010)

—DI PN =D REERR L. A A=) [EDL T R F B (Windows2018.03.12 fF #Macintosh2015.04.03 iR Sif= T
e - b R e i N || = e Nl =0 o IR = T 1= = Pt ol Bl B o= ol T = I s o = B, ol = el 3 e

lel _uj}_ Rt A= -rahll

(Windows2015| * 7w B | BN 7 I DEEA AR | htSeqTools(Planet 2012) (last modified 2013/06/19)
(2015/04/03) |* T2 #8200 [EIFERIT |1-DL 1T (last modified 2018/05/30) NEW

What's new?
* r?"}'jiﬁlji ?Jj
« [fb0O | 7
. TE29EEN|" Vv~

» T
« JFHRAL
« IRl
« IFHAL

« 7D 1B | 7R 1ERERIS | single-end | 7/ 4 | 74T — 332 | QuasR(Gaidatzis 2015
o oD 1B |0 1ERERS | single-end | YL | AT — 3307 | HTSeq(Anders 2015)
o 2B |0 BERERTS | single-end | s | 7T — i3 B | QuasR(Gaidatzis 2015
» AR /I~ rﬁéﬁﬁﬁmpmmd end |7 /4 | 7 AT —230F | QuasR(Gaidatzis 2015) (Yast modified 2016/02/13)

t modified 2018/05/29) NEW
odified 2018/05/30) NEW
t modified 2018/05/26) NEW

| n"ur:l.." :uﬂr1 |j'|' g |I |7 e R L B J%" | [l 1"|:--pl"f-'ﬂ-|1r1ﬁ1-1-1r~ il ‘\.\I |r1f1r'+ mnr‘ 'ﬂnr‘ M1 ST ﬁ"l.'\'

w:f& | 7 MaERINE | single-end | 7/ L | 7 /7—3328 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET., 2T, w7 | h7 o HEEINIS | single-end |7/ 4L | 74
T —i/3F | QuasR(Gaidatzis 2015)] DAREI0FZE{ LT iFoNlov o4 J i R(zsample RNAseqd 3b6c652a602a bamPx F|FHLET . Zh
I3, Bowtiew T F o b+ A7 gy TEITLICDOTYE . w79 880771I0IE, 71T — 247D FASTATER 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-1L. Ensembl Bactenia 532 HZE T 1% Lactobacillus casei 12A0 multi- FASTAF T
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )13 Lactobacillus hokkaidonensis jem 18461 .GCA 000829395 .1 30 chromosome. Chromosome. off3
T, P EELER TS0 T, hoge a3 XL TEVRLES . AT AGTFRAO X A7 —2 3277 Me(hogel gt T+2-F-0O |
TP LT TR | GFF3 —> GTF O B8 T ERL-bD T, /. sample RNAseqd 3b6c652a602a bamd L 10D C. hoge. hoge bam| T HY
UiRLET .

1. GFF3Tgenel < LMD /7 —2ERIST 85

FAT a2 A GFRAER TH 25 3FHETT . hoge off3D 35| B@ seneT L~ ILASTE. 9%|B M cene 1T feature IDF 157F
(gene WD EHYITIDTHORIL TNET o wol' 49 i S0 BAM 7 1 J(hoge bam Vi D T -f bam& L Thr E T (SAMD 3 &13 sa ) &£
274 |3 output GFF3 gene txfiTd . 2,194 genes 79 12,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185
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htse(:I-Countgg,?i-: —\7‘~/|\“ ISOWTERBALETY

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T R
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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- _ OEEET / L~DIIEL T HERBAMI 71 )L (hoge.bam)
= /] EQR T DGFF3T774 )L (hoge.gff3) HY. @htseq—countZ
htseg-count3E1

EITIHLTHRADBELGAATZAILICHATEEDTY,

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T R
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt
2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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htseq-countxE{Ta< K

IEI Counting reads in features...

alignment_not_unique
(both genes with --nonunique all)

Usage

After you have installed HTSeq (see Prequisites and installation), you can run htseqg-count

htseq-count [cptions] <aligmnment files> <gff file>

If the file htseg-count is not in your path, you can, alternatively, call the script with
python -m HTSeq.scripts.count [options] <aligmment files> <gff file>

The <alignment files=> are one or more files containing the aligned reads in SAM format.
(SAMtools contain Perl scripts to convert most alignment formats to SAM.) Make sure to use
a splicing-aware aligner such as STAR. HTSeg-count makes full use of the information in the
CIGAR field.

To read from standard input, use - as <alignment files>.
If you have paired-end data, pay attention to the -r option described below.

The <gf£_file> contains the features in the GFF format.

The script outputs a table with counts for each feature, followed by the special counters,
which count reads that were not counted for any feature for various reasons. The names of

G IEI http://htseq.readthedocs.io/en/release_0.10.0/count.html - O || BE.. D~ T @
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= | Ry T U EE S LIRS T BGFF3T7 A LD AT
[FOTITH., FTHREADTEEVNTHSHELIIT, RH9<
hoge.qgff3

95 HMIT@hoge gff3&EELNIF7AILEAIZLTHYET,

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
Ji-v. BL¥| 77 - J-(Lactobacillus hokkaidonensis jcm 18461 GCA 000829395 1.30 dna chromosome Chromosome fa) T4 .

EGFF3 0T /T —i5 774 .13 Lactobacillus hokkaidonensis jem 18461 GCA 000829395 1 30 chromozome. Chromosome. off3

T_ﬁa'?t'" I ENENERTDSND T, hoge gff3 8L THBLES, #5d 2GTFREZ,O 7 A7 —2 3227 M-(hogel gt 3, T2+ 0|
PTIFEEND ER | GFF3 = GTEI Mg THEREL fob DT, F/z., sample RNAseqd 3b6c652a602a bamh BL VDT, hoge bam&L T Y
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

F/T 3w Ty A IGFF3 R TH SRR TT o hoge off30 3% B transcript Tl L ETE. 9% BT transcript 10T feature ID 15
F (transcript DY DY Paren THOKI LTV ET . v ol o H RN BAMZ 7+ I (hoge bam Vo@D T-f bam&L 711 E T (SAMD 18
Eldsam). EH77 T output GFF3 transcripttetTd , 2,250 transcripts T 9 12,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT=ae AT A GFRER THEAX IFRETT . hoge off3M0 35| BD exon Tl L 38E. 9% B D exon idTfeature IDFHETE
(exon_ 1d@ U CParent P Name THOKILTWWET ., vkl J i R BAMD 7 - )b (hoge bam P D T-f bam&L T & (SAMD H 513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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(hoge.bam) [CDUL\NTHREHRT. XKTlF@TY,
hoge.bam

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqé\ v EPython 7O 5 S LF AL THD - EEF IS AETLET, ZCTIE Mo % | h7 o H1E4RERIS | single-end |77/ L | 7/
T —i/3wH | QuasR(Gaidatzis 2015)] DARE10°E =L T {5 fow ot 0 J #5 F(zsample RNAseq4 Sbﬁcﬁilaﬁﬁza_bmﬁﬁb Fd. In

I3, Bowtie® T o )L F AT TEITLEDOTYE ., w7 9200770, T2 LT — S4TDFASTATE R 77 ()
(sample RNAseqd f2)Td . 773N ES{EID 77 )13, Ensembl Bacteria? > 32 HZ 31 TS Lactobacillus caser 1240
AL AW Z7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T Y
UIRLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

FASTAFZA

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" DhbbirFTar,

A< 3> [options]

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T Y
UIRLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

SO

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" D¥YE TRsRABAMT 7LD

P s N BEIE. @—f baméLRITFNIEESE
7.|_7 VE g 'f Lo SAMIZ7AILDZE 1. @l 74i<

Ty Tt | ho o MERMG | single-end | 5/ L | 7/T7—avE |H| THRWLD-f samEEWVTHEKLY,

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T Y
UIRLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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A7 a3 -tei

SOAH53LELTVNABDIE. GFF3T7AILE AN ELT=. Deene
LANILDAIU ST —3EE BL. TI4IED T /T—
VIF7AIVIEGTFED T, QGFF377 AL EHRHAFEE 515
Ty | ho  MERINGG | single-end | 4 & (&, 35 B HQgene TIFIH D@Dgene idM IR E S EH
HTSeqL\ SPython 045 Lk B THY U tedieisn vy 5| TH R (feature) ZHXY RS LBATRL TOLRIELELELY, 20D,
A et ) oS T [351H A\ @sone TOAIE D@ene ()[R TBOH -

<3

AT D

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bacteniah 532 HZE M T & Lactobacillus casei 12A0 multi-FASTAF T
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEh, DI ENENER DLW T, hoge 3L THURLET . AIGT AGTFREAD 7 /T —23277 1 J(hogel gtf)| 3, T2/ 0O |
A RO | GFFS —= GTE] M AR T{EREL.72D D Td . F7-. sample RNAseqd 3b6c652a602a bam® EL VDT, hoge bam& L. T Y
UiRLET .

1. GFF3Tgenel < LMD /7 —2ERIST 85

_“'JT JElJ?TffJL)J’JﬁGFFEF_‘CT&S%JtL‘I‘f}ﬁﬁﬁe'ﬁ'ﬁ' oge gff300 35I| B gene Tl ~ LA TE. 95| B D gene 1d T feature IDFF $57F
{(gene Wd@HUICT OK L T vl T R BAMOT A b (hoge bam Vi DT -f bamd& L T E T (SAMD S sam). £
27 - )13 output genes T 9 12,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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D35 H Dgened&. @951 B DBgene idTY , geneLNJLDHI N T—4
NIFLLVDENS, DDADIETE TLNWCHEWL(FDIREEITTES
[ZMLT!) ., ELVORELEHLMNLLENTIEILEL, LMLEAS, 95]BIZ

18 - e |D=gene:LOOC260_100010;Mame=dnaA;biotype=protein_coding;description=chromosomal -
replication initiation protein DnaA;gene_id=L00C260_100010;logic_name=ena;version=1

A B | ¢ D | E |F|G|H V‘JIKILIMINI:*
1 ##gff-version 3
2 |##sequence-region Chromosome 360 2277853
3 |#!genome-build European Nucleotide Archive ASM82939v1
4 |#lgenome-version GCA_000829395.1
5 |#lgenome-date 2014-11
6 #!genome-build-a ion GCA_000829395.1
7 #lgenebuild-last- d2014-11 '
& |Chromosome ena gene 360 1676 . +. |D=gen_|3:LOOCZﬁD_lUUU10;Name=dnaﬁu;biotype=pr
9 |Chromosome ena transcript 360 1676 . + . ID=transcript:BAP84581;Parent=gene:LO0C260_10
10 Chromosome ena exon 360 1676 . + . Parent=transcript:BAP84581;:Name=BAP84581-1:cc
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP845&1:Parent=transcript:BAP84581:pr¢
12 |\ ###
lE:ChrDmcusome ena gene 1852 2991 . + . ID=gene:LO0OC260_100020;:Name=dnaN:biotype=pr
14 Chromosome ena transcript 1852 2991 . + . I|D=transcript:BAP84582;Parent=gene:LO0C260_10
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;cc
16 | Chromosome ena CDS 1852 2991 . + 0 ID=CDS:BAP84582:Parent=transcript:BAP84582:prq .

Lactobacillus_hokkaidonensis_jc o) 4 b

EETT = 0 - | + 100%
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= OFIRE1DaAT U REEFTLE=DHY T, O
=] == /— HI74)L( GFF3 gene.txt) Bk 5,
175'-“ iFE 15&1 T ( LT: >, :E) (’) ) @t:;uae;:t%;m gei:efsﬁx‘btwi%

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® FL VDT, hoge bam&l T R
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 S AHETT . Yoeeoff30 33| B sene Tl < ILAETE. 99| BT zene 1d T feature IDFF 57
(gene WdDARUVICIDTHORILTWET . 7ol I A BAMIT - Jb(hoge bam¥d T -f bam& L TLiEH T (SAMD B 513 sam), £

27 1doutput GFF3 gene txtT dg? 194 genesT o
htseq-count -t gene -1 _id -f bar ge.bam hoge.gff3 > output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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Contents

m AV UMNEHRIREOHRS
0 748—7v7 (758365 genes&E>T=MD H\?)
O HTSeqTHV MERERIF
m htseq-count&EHO M E—FK
m Usage (FIFE) DEABEEAH . EfT(geneL NILADI U T—2DEF)
n FEROEBR.ICAATILOESE
m FRgE1~3
m :E784 (-t gene —i Name& L T. gene symbolZfeature L THESIZIL)
n J7AILRXDEH(GFF3 — GTF)
m T—HDIERRIE (RPK, RPM, RPKM/FPKM)
0 A>hA, RPK(EEMEWEFMIE)
0 RPM (&1 —F#DEWNVEFHIE)
O RPKM/FPKM (R &#) —F DA ZHIE)
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" DOBIE1 DORITHER I7 4

JU (output_GFF3 gene.txt) @) .
@ERERVDITEOREDTIT.

output_ GFF3 gene.txt

TyT# | H o MEBRING | single-end | 5/ L | 7/T—3a2H | HISeq(A] ©HY2,1941TEICHBLET,

HTSeqdl 1 HPythonZ 04 S5 L% B THD L+ EFEISE P AR TLET . SO0, MV ig | ho - 1E4RIiS
T —i/a3. 7 | QuasR(Gaidatzis 2015)] DARE10°E =TT iFofov ot o 4 #5 F(sample RNAseq4 3b6c652a602

end |47/ | 7L
FIHELEE. —1

I3, Bowtie®T o ) LF AT TEITLEDOTYE ., w7 9200770, T2 LT — S4TDFASTATE T 27 - )
(sample RNAseqd f2)Td . 73N S0 77 )11 L. Ensembl Bacteria? 32 HZ N T 1% Lactobacillus caser 1240 1
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .
M9 SGFFIEAD T /T —i92 77 1 )l-|3 Lactobacillus hokkaidonensis jem 18461 GCA 000829395 1 30 chromozom|
TEh, P ESNELWERTISND T, hoge o 3L THVRLWET . G 2CGTFREARD F AT —232 77 ) - (hogf
PTAIERD ER | GFF3 —= GTEID PRI TIERL /2D T, F/z. sample RNAseqd 3b6c652a602a bam® Fl DT
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

FAT =3 2T I GFR3 R TH 250 SAHET T . Yoee gff30 35| B ceneTL ~ ILEETE. 99| BD gene 1T feat]
(gene WdDAHUICIDTHORILTWET . 7ol I A BAMI T - ) (hoge bam¥d T -f bam&L TL 3 (SAMT

LOOC260_100010
LOOC260_100020
LOOC260_100030
LOOC260_100040
LOOC260_100050
LOOC260_100060
LOOC260_100070

s SR e TR e TR s T S TR o 3 B

T )| doutput GFF3 gene txtT dgp? 194 genesT o 11,
htseq-count -t gene -1 _id -f bam hoge.bam hoge.gff3 > output GFF3 gene.txt

2. GFF3Ttranscriptl~ QA D 7T —2ERIST H155:
FAT=ae A GFRER TH S5 3FRETT . hoge off3M 35| B@ transcnipt Tl L IETE. 9% B trang
E ':Il-;{:'_'-.i-:]_-l :T_ixf.@ H:h L ::DJF’:"‘E.Z'E'IITT‘E DIC' LT as—gl— - "D’E -:/ ’_Jj‘ %ﬁ%ﬁ“BMDT 'y b(hozebam FD T -F ban
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcr

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT=wa T A IDGFFERA TR 2L SAHETY .« hoge off30 33| BD exonTL~ULETE, 95| BDexon idTfea
{exon 1d@ W CParent > Name THOKI LT ET . vkl J iSRS BAMI 71 ) (hoge bam P T-f bam &L T L3
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

_1LO0C260_122680

LOOC260_122690
__no_feature
__ambiguous
__too_low_aQual
__not_aligned

__alignment_not_unique

0
0
0
1
0
0
0

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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D15 5 A t5E LT-feature T, 2% B H
Ao, QDR I7AILIZIE. &%
output_GFF3_gene.txt BOTHIZATERSEEA TS,

Tv7tk | hoHMEaHIEE | single-end | 7/ L | 7/7T—3% | HTSeq(Anders

HTSeafl vEPython 7O 9 S LF AN THY HEEEISE U FERLET . 2T, [ iE | ho RIS | smgla-e.nd [T

T—is328 | QuasR(Gaidatzis 2015)] OR|FB10°E =i 7L T iFohfcv - o & F(sample RNAseqd 3b6c652a602a.bam
I3, Bowtie® T Fa ) LF AT TEITLEDOTYE ., w7 9200770, T2 LT — S4TDFASTATE D 77 ()
(sample RNAseqd f2)Td . 73N S0 77 )11 L. Ensembl Bacteria? 32 HZ N T 1% Lactobacillus caser 1240 1
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .
M9 SGFFIEAD T /T —i92 77 1 )l-|3 Lactobacillus hokkaidonensis jem 18461 GCA 000829395 1 30 chromozom|
TEh, P ESNELWERTISND T, hoge o 3L THVRLWET . G 2CGTFREARD F AT —232 77 ) - (hogf
PTAIERD ER | GFF3 —= GTEID PRI TIERL /2D TF, F/z. sample RNAseqd 3b6c652a602a bam® Fl DT
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

FAT =3 2T I GFF3 R TH 250 3AHET Y o hoge gff3M 37| B ceneTL ~ JLEETE. 99| BD gene 1T feat]
{gene WdDLHUIIIDTHORKIL T ET o vl 3 A0 BAMIZ T - ) (hoge bam Vi DT -f bam&L 7L 3 d (SAMT
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

_2015) NEW

LOOC260_100010
LOOC260_100020
LOOC260_100030
LOOC260_100040
LOOC260_100050
LOOC260_100060
LOOC260_100070

DDDDDJU‘II’\]‘

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFF3Ttranscriptl~ QA D 7T —2ERIST H155:
7Ty Ir AU GFEE AT 4 SAHETY o hoge af3M 35 BD ranscrptTL~ L IETE, 951 BD transcrip
iE (transcript id@ AW CIDA ParentTHORK) LT T . 7ol 2 0 i8R0 BAMZ 7 1 )l (hoge bam VD T-f bam &1L 7
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

~

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcp

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FATF = T A I GFRER THE 250 SRHETT . hoge gff3M 33| BD exon Tl ILEEE. 9% B exon Nd Tiga
(-:"x‘-n DY CParent i Name THOKIL TV ET . ol i R BAMZ 77 Il (hoge. bam }?L.:L(DT fham& L TLp3
m). LT3 output GFF3 exontxtTd . 2,262 exons T 9 12,

~

LOOC260_122680
LOOC260_122690

__no_feature
__ambiguous

__too_low_aQual

__not_aligned

__alignment_not_unique

0
0
0
1
0
0
0

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" DRRHEHD3

features E[Z. §H101)—F
DAIRENTUINS, Tz D1)—FH
O Utp Ut—G F F3_ge ne tXt ambiguousRUMZEH->TWZAZ EEHh M5,

Ty T | h o2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7O 9 S LF AN THY »HBEFEIFL LU AR RLET . 2T, w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
FeFHELFT. —h

F—i/37H | QuasR(Gaidatzis 2015)] D10 EiTL TN fov o4 o 5 R(sample RNAseqd 3b6c652a602a.

|3, BowtiewT 2 LA T3 TEITLEDO T, w7 95D ZFI03, 7 LT — 247D FASTAR: T,
(sample RNAseqd f2)Td . 73N ES{EID 77 )11 L. Ensembl Bacteria? o312 HZ N T 1% Lactobacillus caser 12
AL B 77 ) (Lactobacillus hokkaidonensis jcm 18461.GCA 000829395.1.30.dna chromosome. Chromozome fa)
#hod SGFFIERD 7 /T —53 771 Jl-|ZLactobacillus hokkaidonensis jem 18461 GCA 000829395 1 30 chrom
TFH., PrAILENECER TSN T, hoge ofB3XLTERVIELNET, #IEdT SCGTFEADF A7 =232 27 1
T )L i | GFF3 —= GTFI D281 TEREL 7=b M TF , F/z. sample RNAseqd 3b6c652a602a bam® L,
RLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

FAT =3 2T I GFF3 R TH 250 3AHET Y o hoge gff3M 37| B ceneTL ~ JLEETE. 99| BD gene 1T feat]
{gene WdDLHUIIIDTHORKIL T ET o vl 3 A0 BAMIZ T - ) (hoge bam Vi DT -f bam&L 7L 3 d (SAMT
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

LOOC260_100010
LOOC260_100020

y LOOC260_100030

LOOC260_100040
LOOC260_100050
LOOC260_100060
LOOC260_100070

s SR e TR e TR s T S TR o 3 B

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFF3Ttranscriptl~ QA D 7T —2ERIST H155:
7Ty Ir AU GFEE AT 4 SAHETY o hoge af3M 35 BD ranscrptTL~ L IETE, 951 BD transcrip
iE (transcript id@ AW CIDA ParentTHORK) LT T . 7ol 2 0 i8R0 BAMZ 7 1 )l (hoge bam VD T-f bam &1L 7
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 tra

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT=wa T A IDGFFERA TR 2L SAHETY .« hoge off30 33| BD exonTL~ULETE, 95| BDexon idTfea
{exon 1d@ W CParent > Name THOKI LT ET . vkl J iSRS BAMI 71 ) (hoge bam P T-f bam &L T L3
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

LOOC260_122680
LOOC260_122690
__no_feature
__ambiguous
__too_low_aQual
__not_aligned

__alignment_not_unique

0
0
0
1
0
0
0

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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S D% w73 B (sample RNAseqd fa) D

N ~ 11)—FI(&. @hoge.gff3 D QgenetB iz &
KoL W [sECLubeR, 2 e sty
##gff-version 3 TIN5 ESIZEEET,

##sequence-region Chromosome 360 2277853
#lgenome-build European Nucleotide Archive ASM82939
#lgenome-version GCA_000829395.1

#lgenome-date 2014-11

#lgenome-build-accession GCA_000829395.1 >Chromosome 361 400

#lgenebuild-last-updated 2014-11 TGACTGATTTAGALACACTTTGGGACACAATTAAAGAATC

Chromosome ena gene 360 1676 . + —gene: >Chromosome _1637_1676

Chromosome ena transcript 360 1676 . +. =trans ﬂgimmmmﬂ*?gg?q;SSMTGMGCMMGCCM&G

Chromosome ena exon 360 1676 . + . Parent=t »Lhromosome _ —

Chromosome ena CDS 360 1676 . + 0 ID=CDS:| Eg;GﬂMTTTM?;E?;;STGCMCTTTTﬂCﬂGCCﬂM

### Fomo=ome _ _

Chromosome ena gene 857 2901 = _sene: lgi[:[:f.xﬁxT[:f.xTGx]agg;TE%MMGTCGTGCMCTTTM
- romosome _

Chromosome|ena transcript| 1852| 2991 | (D=trans CTTCAAGGAGTAACCAATCATGAAATTTACAATTAGTCGT

Chromosome ena exon 1852 2991 . + . Parent=t

Chromosome ena CDS 1852 2991 . + 0 |D=CDS:!| thromosome 18231862

o ' : CAAATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC

'H' — _ »Chromosome 1813 18b2

Chromosome ena gene  [3233 3457 . +|ggp=gene: BAATTAAAGACAAATTCAACCTTCAAGGAGTAACCAATCA

Chromosome ena transcript 3233 3457 . +. =trans >Chromosome_3418_3457

Chromosome ena exon 3233 34o7.. +|. Parent=t GATTGCAGATAATGGGACATTTGTCATTCAARATGAGTAG

Chromosome ena CDS 3233 3457 . + 0 ID=CDs| >Chromosome 3420 3459

i TTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGE

Chromosome ena gene 3467 4588 . + =gene: >Chromosome 3427 3461

GCAGATAATGGGACATTTGTCATTCALAAATGAGTAGGCAL
»Chromosome 3443 3487
ATTCAAAATGAGTAGGCAACTTALATGATTTTAALAGALC
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#H#gtf-version 3
##sequence-region Chromosome 360 2277853

#lgenome-build European Nucleotide Archive ASM82939

#lgenome-version GCA_000829395.1
#lgenome-date 2014-11
#lgenome-build-accession GCA_000829395.1
#!genebuild-last-updated 2014-11

Chromosome ena gene 360 1676 . +
Chromosome ena transcript 360 1676 . +.
Chromosome ena exon 360 167/6. +.
Chromosome ena CDS 360 1676 . + 0O
gy

Chromosome ena gene 1852 2991 . +
Chromosome ena transcript 1852 2991 . +.
Chromosome ena exon 1852 2991 . +.
Chromosome ena CDS 1852 2991 . + 0
bpages

Chromosome ena gene 3233 3457 . +
Chromosome ena transcript 3233 3457 . +.
Chromosome ena exon 3233 3457 . +.
Chromosome ena CDS 3233 3457 . + 0
bgagas

Chromosome ena gene

3467 A588 . +|.

=gene:
={rans
Parent=t
ID=CDS:|

=gene:
ID=trans
Parent=t
ID=CDS:|

=gene:
={rans
Parent=t
ID=CDS:|

D21)—K A 4E18[360, 1676]. @51 —K HY4E
181852, 29911, @3')—K A 4E1E[3233,
34571 W15 & —BRIZH A K DIZERET SN
T =, £, @DRED1)—FHEHDE
EFREBIZE-NEIITERETIN TS,

ID=gene:

June 12, 2018

>Chromosome 1637 1676
AGALAGATGTCCAAAACCTTAALAATGGAGCTAAAGCCATAG
»Chromosome 1851 1890
CATGAAATTTACAATTAGTCGTGCAACTTTTACAGCCALL
>Chromosome 1845 1882
TAACCAATCATGAAATTTACAATTAGTCGTGCAACTTTTA
»Chromosome 1833 1872
CTTCAAGGAGTAACCAATCATGARATTTACAATTAGTCGT
>Chromosome 18725 1867
CALATTCAACCTTCAAGGAGTAACCAATCATGAAATTTAC
»Chromosome 1813 18b2
| AAATTALAGACAAATTCAACCTTCAAGGAGTAACCAATCA,
C1>Chromosome 3418 3457
GATTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAG
»Chromosome 3470 3459
TTGCAGATAATGGGACATTTGTCATTCAAAATGAGTAGGC
>Chromosome 34727 3461
GCAGATAATGGGACATTTGTCATTCALAAATGAGTAGGCAL
»Chromosome 3443 3487
ATTCAAAATGAGTAGGCAACTTALATGATTTTAALAGALC

(>Chromosome 361 400
»< TGACTGATTTAGAAACACTTTGGGACACAATTAAAGAATC

\Y 4
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D~@DES5EHI U MERIZHEST-D T,

#H#gtf-version 3

##sequence-region Chromosome 360 2277853
#lgenome-build European Nucleotide Archive ASM82939

#lgenome-version GCA_000829395.1
#lgenome-date 2014-11

#lgenome-build-accession GCA_000829395.1

#!genebuild-last-updated 2014-11

Chromosome ena
Chromosome ena
Chromosome ena
Chromosome ena

R

Chromosome ena
Chromosome ena
Chromosome ena
Chromosome ena

HH#

Chromosome ena
Chromosome ena
Chromosome ena
Chromosome ena

#a8

Chromosome ena

gene 360
transcript 360
exon 360

CDS 360
gene 1852
transcript 1852
exon 1852
CDS 1852
gene 3233
transcript 3233
exon 3233
CDS 3233
gene 3467

1676 .
1676 .
1676 .
1676 .

2991 .
2991 .
2991 .
2991 .

3457 .
3457 .
3457 .
3457 .

41588 .

ID=gene:
ID=trans
Parent=t
ID=CDS:|

ID=gene:
ID=trans
Parent=t
ID=CDS:|

|ID=gene:
ID=trans
Parent=t
ID=CDS:|

ID=gene:

June 12, 2018

LOOC260_100010
LOOC260_100020
LOOC260_100030

LOOC260_100040
LOOC260_100050
LOOC260_100060
LOOC260_100070

[ SR e BN e TR s Y N TR o 3 B

LOOC260_122680
LOOC260_122690

__no_feature

__ambiguous

__too_low_aQual

__not_aligned

__alignment_not_unique

0
0
0
1
0
0
0
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L _ Dhifeature THY . QF THRE D DIEHE
HELTELON TSI ENNYET,

featureld...

H ©- = hoge.gff3 - fwiFLELE

B A== LAFI &, T4 B =T P EFURWMEEEANLTEEN

13 - £ || |D=gene:LOOC260_100010;Name=dnaA;biotype=protein_coding;descr| LOOC260_100010 2
replication initiation protein DnaA;gene_id=L00C260_100010;logic_nar LOOC?260 100020 5
A (B| ¢ | b | E |Fla|n|H ) ‘ L [Looc260_100030 3
L ##git-version 3 L00C260_100040 0
2 ##sequence-region Chromosome 360 2277853
3 :#!genﬂme—build European Nucleotide Archive ASM82939v1 LOOC260_100050 0
4 |#lgenome-version GCA_000829395.1 LOOC260 100060 0
5 #lgenome-date 2014-11
6 :#!genome—build—accession GCA _000829395.1 LOOC260_100070 0
7 #lgenebuild-last-updated 2014-11
& |Chromosome ena gene 360 1676 . +. |D=gen_|3:LDOCZEU_lUUU10;Name=dnaﬁn;biﬂtype=proteir
9 Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581:Parentg====t0nnoncn 100010
lD:ChrDmnsome ena exon 360 1676 . +. Parent=transcript:BAPSdSSl;NarLOOC260—122680 0
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP84581;Parent=tran4LO0C260_122690 0
12 | #i#
13 Chromosome ena gene 1852 2991 . + . ID=gene:LOOC260_100020:Nam{—"°- eature 0
ld:ChrDmnsome ena transcript 1852 2991 . +. |D=trar'|s.»:ri[:d:BAF’&ilSSE;F’arer'lt:_aF‘I’lli)igl»“:'uS 1
15 Chromosome ena exon 1852 2991 . + . Parent=transcripttBAP84582:Nal  to0 |ow aQual 0
16 (Chromosome ena CDS 1852 2991 . + 0 ID=CDS:BAP84582;Parent=trany .
oe o . __not_aligned 0
g
EE=T e __alignment_not_unique 0
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" -

EL=ATI 3y

DD EHZHHE T XL, htseg—countEITHFIZ
BEL-ATarhy, (BFIB®D)-t genek.
(9518 D)@)-i gene_ |d7"’37"’-_&’é"_,\(,\|':|:'.%90

H ©- = hoge.gff3 - RELELE
BA ATl BR T4 #E FR P ETLLWMERRAALTURL
18 v f | ID=gene:LOOC260_100010;Name=dnaA;biotype=protein_coding;desc{LOOC260 100010 2
replication initiation protein DnaA;gene_id=L0O0C260_100010;logic_na LOOC?260 100020 5
A B, C D  E FGH @ . K | L | |Looc260_100030 3
L ##git-version 3 L00C260_100040 0
2 |##sequence-region Chromosome 360 2277853 —
3 |#!genome-build European Nucleotide Archive ASM82939v1 LOOC260_100050 0
4 |#lgenome-version GCA_000829395.1 LOOC260 100060 0
5 |#lgenome-date 2014-11
6 #lgenome-build-a ion GCA_000829395.1 LOOC260_100070 0
7 #lgenebuild-last- d2014-11
& |Chromosome ena gene 360 1676 . +. |D=gen_|3:LDOCZEU_lUUU10;Name=dnaﬁn;biﬂtype=proteir
9 |Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581;Parentg=c=-toncacoannnac
10 Chromosome ena exon 360 1676 . +. Parent=transcript:BAPSdSSl;NarLOOC260—122680 0
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP84581;Parent=trangLO0OC260_122690 0
12 | #i#
13 Chromosome ena gene 1852 2991 . +. ID=gene:LOOC260_100020;Nam|—"0- ture °
14 Chromosome ena transcript 1852 2991 . +. |D=trar'|s.»:ri[:d:BAF’&ilSSE;F’arer'lt:_aF‘I’lli)lgl»“:'uS 1
15 Chromosome ena exon 1852 2991 . + . Parent=transcripttBAP84582:Nal  to0 |ow aQual 0
16 (Chromosome ena CDS 1852 2991 . + 0 ID=CDS:BAP84582;Parent=trany .
. __not_aligned 0
oge @ 1
EE=T e __alignment_not_unique 0
June 12, 2018
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B ([ZQ@gene idMbIaEAXFF =L, Bgene id
LD XFiEEEMEHLTLEIEITES,
A, Bl ZIE@gene id=M @R YIY X F EFTDIX
¥ FHEFHEINIEZODE S DAEHETES,

L A AT B 74 #E FF P EFULAVEREADLTURL
18 v f | ID=gene:LOOC260_100010;Name=dnaA;biotype=protein_coding;desc{LOOC260 100010 2
replication initiation protein DnaA;gene_id=L0O0C260_100010;logic_na LOOC?260 100020 5
A B, C | D | E FGH V‘J L ‘ '[LOOC260_100030 3
L ##gff-version 3 LOOC260_100040 0
2 |##sequence-region Chromosome 360 2277853
3 |#!genome-build European Nucleotide Archive ASM82939v1 LOOC260_100050 0
4 #lgenome-version GCA_000829395.1 LOOC260_100060 0
5 |#lgenome-date 2014-11
6 #lgenome-build-a ion GCA_000829395.1 LOOC260_100070 0
7 #lgenebuild-last- d2014-11
& |Chromosome ena gene 360 1676 . +. |D=gen_|3:LDOCZEU_lUUU10;Name=dnaﬁn;biﬂtype=proteir
9 |Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581;Parentg=c=-toncacoannnac
10 Chromosome ena exon 360 1676 . +. Parent=transcript:BAPSdSSl;NarLOOC260—122680 0
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP84581;Parent=trangLO0OC260_122690 0
12 | #i#
13 Chromosome ena gene 1852 2991 . +. ID=gene:LOOC260_100020;Nam|—"0- ture °
14 Chromosome ena transcript 1852 2991 . +. |D=trar'|s.»:ri[:d:BAF’&ilSSE;F’arer'lt:_aF‘I’lli)lgl»“:'uS 1
15 Chromosome ena exon 1852 2991 . + . Parent=transcripttBAP84582:Nal  to0 |ow aQual 0
16 (Chromosome ena CDS 1852 2991 . + 0 ID=CDS:BAP84582;Parent=trany .
hoge @ . __not_aligned 0
EE=T e __alignment_not_unique 0
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hoge.gff3

BEZ#RER L XIS TLWVNIK, BELKHERIIZED
N OB LT PO TVLDIEALEEBZEMN DL,

ZDHTYIL. BIAFEawkav R (RTM4R22H1-
) ZRWT., RYIYXF, TXFIZn 3T 55

A=Z L7 B 74 P EFUEWMEERA AL T
ID=gene:LOOC260_100010;Name=dnaA;biotype=protein_coding;descr| LOOC260_ 100010 2
replication initiation protein DnaA;gene_id=L00C260_100010;logic_nar LOOC?260 100020 5
| b | E |F|g @ K ‘ |Looc260_100030 3
L ##git-version 3 L00C260_100040 0
2 ##sequence-region Chromosome 360 2277853 —
3:#!genﬂme—bui|d European Nucleotide Archive ASM82939v1 LOOC260_100050 0
4 |#lgenome-version GCA_000829395.1 LOOC260 100060 0
5 #lgenome-date 2014-11
6:#!genome—bui|d—a ion GCA_000829395.1 LOOC260_100070 0
7 #lgenebuild-last- d2014-11
8 |Chromosome 360 1676 . +. |D=gen_|3:LOOCZ@U_lUUU10;|’\Jame=dnaﬁn;biﬂtype=proteir
9 'Chromosome transcript 360 1676 . + . [D=transcript:BAP84581;Parentg==—=——0o-2c0 100010
lD:ChrDmcusome 360 1676 . +. Parent=transcript:BAPSdSSl;NarLOOC%U—MZGSU 0
11 |Chromosome 360 1676 . + 0 ID=CDS:BAP84581;Parent=trangLO0OC260_122690 0
12
13 Chromosome 1852 2991 . + . ID=gene:LOOC260_100020:Nam{—"°- eature 0
ld:ChrDmnsome transcript 1852 2991 . +. |D=tran5cript:BAPSdSSE;Parent:_ambigUDUS 1
15 Chromosome 1852 2991 . + . Parent=transcripttBAP84582:Nal  to0 |ow aQual 0
16 |(Chromosome 1852 2991 . + 0 ID=CDS:BAP84582;Parent=trany .
oe . __not_aligned 0
g
m  @|__alignment_not_unique 0
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Contents

m AV UMNEHRIREOHRS
0 748—7v7 (758365 genes&E>T=MD H\?)
O HTSeqTHV MERERIF
m htseq-count&EHO M E—FK
m Usage (FIFE) DEABEEAH . EfT(geneL NILADI U T—2DEF)
m fEROER.ICARTILOERF
m FRgE1~3
m :E784 (-t gene —i Name& L T. gene symbolZfeature L THESIZIL)
n J7AILRXDEH(GFF3 — GTF)
m T—HDIERRIE (RPK, RPM, RPKM/FPKM)
0 A>hA, RPK(EEMEWEFMIE)
0 RPM (&1 —F#DEWNVEFHIE)
O RPKM/FPKM (R &#) —F DA ZHIE)
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exonL N JLDAD U T —42%E

- _
Ky —\‘ BLIEULMEE L. Dexon&@
EXOn l//\)l/ O) jj r7 ejon_idjéj'70°/3.‘/&e)[,0%'§-i*b

H ©- = hoge.qgff3 - fFrLELE (jch: L \ -/-57.) II_.\ {% L/ % Ei-a- é o

Ai-h  BA  A-TLIPIr B T4 BE  Er P EFUEMEREAALTER

110 & Je Farent=transcript: BAP84581;Name=EBAFP84581- ~
1;constitutive=1;ensembl_end_phase=0;ensembl_phase=0;exon_id=BAF84581-1;rank=1;version=1

A .B. C .D.E.F.G.H I JIKI‘IMINIOI‘
1 ##gff-version 3
2 |##sequence-region Chromosome 360 2277853
3 |#!genome-build European Nucleotide Archive ASM82939v1
4 |#lgenome-version GCA_000829395.1
5 |#lgenome-date 2014-11
6 #lgenome-build-accession GCA_000829395.1
7 #lgenebuild-last-updated 2014-11
8 | Chromosome ena 360 1676 . + . |D=gene:LO0OC260 _100010:Name=dnaA;biotype=proteir
9 'Chromosome en&ript 360 1676 . + . I[D=transcript:BAP84581;:Parent=gene:LO0C260_10001C
10|Chromosome ena exon 360 1676 . + . |Parent= Hranscnpt BAP84581:Name=BAP84581-1;consti
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP84581: ‘Parent=transcript:BAP84581:protein
12 | #i#
lE:ChrDmnsome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN;biotype=proteir
14 Chromosome ena transcript 1852 2991 . + . |D=transcript:BAP84582;Parent=gene:L00C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 | Chromosome ena CDS 1852 2991 . + 0 |ID=CDS:BAP84582:Parent=transcript:BAP84582;protein| .

hoge o) 1 3

EETT = 0 - | + 100%
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= A DBIREIDY. exonL RN ILDHD T —42%H

BIB0OYE, Qexon&ERexon id&dA T3>

exon l/&)l/d) jj I'7 > I\_i ébfﬁ-if%ﬁbf:@&%Z exonsM 755

Ty T | h  MERINGG | single-end | 7/ L | 7 /T7—1 ®H 1T 74 )L (output GFF3 exon.txt) H¥---

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T R
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3Texonl < OO /7 — FEMiFT DinSE:
FAT a3 T IDGFRER THE 25 IR T - Yoge.gf30 35| B exon Tl L3ETE. 9% B exon 1d Tfeature IDEI5TE

(exon 1d@ I CPaentf o Nage RO L TV 3T, 7okl J iR BAMI 7 )l hgge bam P T-f bam &L T3 (SAMD F513
sam). HHFT &mﬁml_uﬂ'ﬁ“ﬁ' - 2,262 axons'io #

htseq-count -t exon -i exon id -f bam hoge.ba ge.gff3 > output GFF3 exon.txt
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] Z M (output_GFF3 exontxt) . DEFIDTITE.

output. GFF3 exon. ti?“‘“‘“’”“@’f"”“@' ~HRALET.

v | Ao MERING | single-end | 7/ L | 7 /T7—3F | HTSeq(Anders 2015) NEW

HTSeqdl vOPython 7O 9 S LF AN THY »HEFEISL U FERLET. 2T, [T F 3 | ho o HEsEvig end |47/ | 7L
T —i32F | QuasR(Gaidatzis 2015)] OARE1FEE{TLTiFon o7 o L J 5 R(zample RNAseqd 3b6c652a602 FIELFE. —h
|3, Bowtie® 5 7 )Lt AT 5 TRITLIOOTT . v TREDTTILIE. T TILT — 247D FASTAERZ#Y 1| gapga581-1
(sample RNAseqd f2)Td . 73N S0 77 )11 L. Ensembl Bacteria? 32 HZ N T 1% Lactobacillus caser 1240 1
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td . BAP84582-1
M9 SGFFIEAD T /T —i92 77 1 )l-|3 Lactobacillus hokkaidonensis jem 18461 GCA 000829395 1 30 chromozom|
TEH, FTAILESENERTSNDT, hoge of 3L THVRLE T, AT 2CGTFREADF AT —3 771/l (hogd BAP84583-1
AR D B | GFF3 —> GTFI M @RI T{ERL /20D TF . F., sample RNAseqd 3b6c652a602a bam® Fl DT

WRLET BAP84584-1

1. GFF3Tgenel < JLOND +7 —2ERIFT HIBS: BAP84585-1

FAT a2 AN GFRER TH 25 2 ARE T T o hoge gff3M 35| B geneTL ~ LAETE. 95|B M gene 1d T feat
(cene IDTEHWUICDTHORIL T ET » vub’ 4 R BAMI 7 A b (hoge bam Vi DT -f baméL T\ 1 E 7 (samT) BAPS84586-1
274 |3 output GFF3 gene txfiTd . 2,194 genes 79 12, BAPS4587-1

s S e B s TR s B S A o 3 N

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFF3Ttranscriptl~ QA D 7T —2ERIST H155:
FAT=ae A GFRER TH S5 3FRETT . hoge off3M 35| B@ transcnipt Tl L IETE. 9% B trang
E ':Il-;{:'_'-.i-:]_-l :T_ixf.@ H:h L ::DJF’:"‘E.Z'E'IITT‘E DIC' LT as—gl— - "D’E -:/ ’_Jj‘ %ﬁ%ﬁ“BMDT 'y b(hozebam FD T -F ban
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

_|LOOC260_116770-1
LOOC260_121590-1

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcr _na_feature

__ambiguous
3. GFF3Cexonl < WOHD L+ 5 — RIS HIBS: __too_low_aQual

T AT =g IT D GFRR R TH A& I EHETT . hoee o0 35 BO exon TL ILESE, 95| B@exon idTfeal N0t _aligned
(exon 1WdD AU CParent P2 Name THOKI LT ET . vl 5 FBAMI 7 1 ) (hoge bam P T-f bam &L T L3 . .
sam). BT 1T output GFF3 exontxtTd . 2,262 exons T 4 12, __alignment_not_unique

o B e T s R == TR s

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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s FEROER.ICARXTILDOE R
[ ] E%EE1~3
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htseq—count 7 A9 S5 LZFHLVT. transcriptL N )L

DAIDNT—E3%ZF=WMEEICANT S4 T3

DERT AL QT EETDEFEEFIESH K BL.
IVEVTRHERIIBAMI7AIL . T/ T—3VT7

H ©- hoge.qff3 :
fh WA AsLoor Bt 7 &m 2 SRRUAESCIRS 7F W b yge O] URS T RS
19 - e |D=transcript:BAFP84581;Parent=gene:LO0OC260_100010;Name=dnahA- -
1;biotype=protein_coding;transcript_id=BAP84581;version=1

A . B . C . D . E .F.G.H I J . K . L W M 0 -
1 ##gff-version 3
2 |##sequence- regu:m Chromosome 360 2277853
3 #'g (R - P [ 0 PP P T [ . vy P .n.ﬂr‘ﬂﬂ{'}lﬁﬁ"'}ﬁ |
d:#!ge htseq count -t -1 —f bam hoge.bam hoge.gff3 > u.txt
5 |#lgenome-date 2014-11
6 #lgenome-build-accession GCA_000829395.1
7 #lgenebuild-last-updated 2014-11
8 'Chromosome gene 360 1676 . + . |D=gene:LO0OC260 _100010:Name=dnaA;biotype=proteir
9 |Chromosome transcript 360 1676 . +. |D=trar_|5cript:BAPSdSSl;F’arent=gene:|_(}{ﬁ}£326[]_10001€
10 Chromosome elfa exon 360 1676 . + . Parent=transcript:BAP8458]1;Name=BAP84581-1;constit
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP8458&1:Parent=transcript:BAP84581:protein
12 |\ ###
IE:ChrDmnsome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN;biotype=proteir
14 Chromosome ena transcript 1852 2991 . + . |D=transcript:BAP84582;Parent=gene:L00C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 | Chromosome ena CDS 1852 2991 . + 0 |ID=CDS:BAP84582:Parent=transcript:BAP84582;protein| .

hoge o) 1 3

EERT FH |- i + 100%
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T =3B WMEEICANTHRA T IVETR

htsegq-countZ7 A9 S LZRALNT., CDSLANJILD A

IR OFHEEAT DEREED K BL, ¥yEY

= e S HER [FSAMTI 7 A JL(hoge.sam), 7/ T—32 7
m—h BA ATl I+ B T4 BE 2 Fr 7’{}L'iGFF3ﬁ2:_I'—ts II:I:II j]77’f}l/% 'ik.txt&?éo

111 - Je |ID=CDS:BAP84581;Parent=transcript: BAP84581;protein_id=BAP84581 -

A . B . C . D . E .F.G.H J K L W M 0 -
1 ##gff-version 3
2 |##sequence- regu:m Chromosome 360 2277853
3 #'g (R - P [ | P P T [ . T .nl.. PP W e T T T |
d:#!ge htseq count -t -1 - hoge.zam hoge.gff3 > k.txtj
5 |#lgenome-date 2014-11 ‘
6 #lgenome-build-accession GCA_000829395.1
7 #lgenebuild-last-updated 2014-11
8 |[Chromosome ena gene 360 1676 . + . |D=gene:LO0OC260 _100010:Name=dnaA;biotype=proteir
9 |Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581;Parent=gene:LO0C260_10001C
10 |Chromosome exon 360 1676 . + . Parent=transcript:BAP84581;Name=BAP84581-1;constit
11|{Chromosome CDS 360 167/6. + 0 |D=CDE_1:BAP84581;Parent=tran5cript:BﬁPSdSSl;pmtein
12 | #i#
IE:ChrDmnsome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN;biotype=proteir
14 Chromosome ena transcript 1852 2991 . + . |D=transcript:BAP84582;Parent=gene:L00C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 | Chromosome ena CDS 1852 2991 . + 0 |ID=CDS:BAP84582:Parent=transcript:BAP84582;protein| .

hoge o) 1 3

EEET EH |- i + 100%
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" RE2TELNBSH N T7 LDk BT, 131

H Dfeature IDIZYYE TR I7AILDFELE (
SAMET=[EBAM) &Lk txt DI F D 24T D
feature IDZF 7RI N, THRAf 7 DEMFHEIED K,

it
w

htseg-count -t -1 - hoge.=zam hoge.gff3 > ]-:.:xzj

*k.t}{t @i%% Lo
1 iTED 1
ZiTEM 1
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" JEE——
areEl~3NEK

ER0E1 ~ 3|2 DUV Tlkhoge.gff3
714 I EHNIEHIMYET,

H ©- = hoge.gff3 - FRELELE
m—h  BA ATt B T4 #E BT P ETULLWMERRAALTGRL

111 - e ID=CDS:BAP8458]1;FParent=transcript:BAP84581;protein_id=BAPB4581 -

A . B . C . D . E .F.G.H J K L W M 0 -
1 ##gff-version 3
2 |##sequence-region Chromosome 360 2277853
3 |#!genome-build European Nucleotide Archive ASM82939v1
4 |#lgenome-version GCA_000829395.1
5 |#lgenome-date 2014-11
6 #lgenome-build-accession GCA_000829395.1
7 #lgenebuild-last-updated 2014-11
8 |[Chromosome ena gene 360 1676 . + . |D=gene:LO0OC260 _100010:Name=dnaA;biotype=proteir
9 |Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581;Parent=gene:LO0C260_10001C
10 Chromosome ena exon 360 1676 . + . Parent=transcript:BAP84581;Name=BAP84581-1;constit
11 |{Chromosome ena CDS 360 167/6. + 0 |D=CDE_l:BAP84581;Parent=tran5cript:BﬁPSdSSl;pmtein
12 | #i#
lE:ChrDmnsome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN;biotype=proteir
14 Chromosome ena transcript 1852 2991 . + . |D=transcript:BAP84582;Parent=gene:L00C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 | Chromosome ena CDS 1852 2991 . + 0 |ID=CDS:BAP84582:Parent=transcript:BAP84582;protein| .

hoge o) 1 3

EETT = 0 - | + 100%

June 12, 2018
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= BN DITHEVMELSHEZ) DBYET .

aRrHl~3DEVE

Ty Tt | hoMEHRINGG | single-end | 5/ L | 7 /T7—32% | HTSeq(Anders_2015) @)W

HTSeqdl vOPython 7O 9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 2 | 7./
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T R
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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AR FILDOER

bn% @L@%

x

o) N > FRIZDULVTIE . Dhtseg—count® ., @)
htseq-count~N—v DFAQ —&TO0, DD ERBY.

e http://htseq.readthedocs.iofen/release_0.10.0/count.html - ¢ || BR..

Counting reads in features...

oo s

e L T e L TR P T T e S 3 Palmwar arasaraa mon o paras enmnrarar meaaaes o s

{ have a GTF file? How da [ convert it fo GFF?

No need to do that, because GTF is a tightening of the GFF format. Hence, all
are GFF files, too. By default, htseg-count expects a GTF file.

I have a GFF file, not a GTF file. How can | use if to count RNA-Seq reads?

1. ZFEEBDEDE.H 128 (PCER)

ERERPOF
unieon Would not be appropriate and hence tend to recommend to just stick to uy (R )IEELEEDIAEAT

QuasR : Gaidatzis et al., Bioinformatics, 2015
HTSeq : Anders et al.,

hogel0.itxt
htseq-countd»<—3#

ioinformatics, 2015

The GTF format specifies, inter alia, that exons are marked by the word excn in the third
column and that the gene ID is given in an attribute named gene id, and hitseg-count
expects these words to be used by default. If you GFF file uses a word other than excon In
its third column to mark lines describing exons, notify ht=eg-count using the --type
option. If the name of the attribute containing the gene |ID for exon lines is not gene_id,
use the ——idattz. Often, its is, for example, Parent, GeneID or I1D. Make sure it is the
gene ID and not the exon ID.

How can | count overlaps with features other than genes/exons?
If you have GFF file listing your features, use it together with the ——type and ——idattr
options. If your feature intervals need to be computed, you are probably better off writing
your own counting script (provided you have some knowledge of Python). Follow the
tutonal in the other pages of this documentation to see how to use HT Seq for this.

How should | cife htseq-count in a publication?
Please cite HTSeq as follows: S Anders, T P Pyl, W Huber HTSeq — A Python
framework fo work with high-throughput seguencing data. bioRxiv 2014, dou
10.1101/002824. (This is a preprint currently under review. We will replace this with the
reference to the final published version once available.)

= -

HTSeq 0.10.0 documentation » Previous | NEXT | INaex

@ Copyright 2010, Simon Anders. Created using Sphinx 1.7.4.
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" V&Bio-Linux kT3

|:|7I<L40>’r./|‘|:|

v | Ao MEHRIE | single-end | 77/ L | 7 /T—323%8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, D2 EELERTSLD T, hope a3 XL TEVRLE T, AIGT SCGTFREAD 7 A7 —3 3227 Mo (hogel gid)lL, [0 |
PTIFEEND ER | GFF3 = GTFIMBR|Z81THERELfob M T, F/z., sample RNAseqd 3b6c652a602a bamh BL VDT, hoge bam&L- T Y
UiRLET .

1. GFF3Tgenel < LMD /7 —2ERIST 85

F AT = T A IGFRER THE 250 3AHETT o hoge off3M 33| B sene Tl ILAETE. 99IB T zene 1d T feature IDF 57
(gene WdDARUVICIDTHORILTWEY . 7ol I A BAMIT - Jl(hoge bam¥d T -f bam& L TLiEH T (SAMD B S13 sam), £
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

F/T 3w Ty A IGFF3 R TH SRR TT o hoge off30 3% B transcript Tl L ETE. 9% BT transcript 10T feature ID 15
F (transcript DY DY Paren THOKI LTV ET . v ol o H RN BAMZ 7+ I (hoge bam Vo@D T-f bam&L 711 E T (SAMD 18
Eldsam). EH77 T output GFF3 transcripttetTd , 2,250 transcripts T 9 12,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT=ae AT A GFRER THEAX IFRETT . hoge off3M0 35| BD exon Tl L 38E. 9% B D exon idTfeature IDFHETE
(exon_ 1d@ U CParent P Name THOKILTWWET ., vkl J i R BAMD 7 - )b (hoge bam P D T-f bam&L T & (SAMD H 513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" OLESEERSAE

SRRl A kO

U TyTH | ho  MEHINGE | singleend | 5/ L | 7 /T—3 % | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
A B08I| 27 - Jl-(Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30 dna chromosome Chromosome fa) T4 .,

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TFH, P EDNELWERTISNWD T, hope o 3L THWURLWET , AIGT 2GTFREARDF AT —232 77 J(hogel g, T2-+0 |
PR D ER | GFF3 =G

WARLET . Pt b.'.l'“ -h . Ja 6:09
1. GFF3Cgencl < WOHI U7 J 5 iu@bielinux[mac_share] pw [ 4:084 % ]
et LA GEFT /home/iu/Desktop/mac share

(oo 1D e THOR)L el iu@bielinux[mac_share] 1s [ 4:084 ]

7 N Joutput GFF3 gene it T

iu@bielinux[mac share] htseq-count -t gene -i gene id -f bam hoge.b
am hoge.gff3 > output GFF3 gene.txt

J8980 GFF lines processed.

2. GFF3 CtranscriptL~< JLOH " 11 SAM alignments processed.

77— 77 A U GFF3FE iu@bielinux[mac_share] | [ 4:094 %]
E Ctranscopt d@ AU ZIDP
Sldzam), BT )T output

htseq-count -t gene -i ge

htseq-count -t transcript

) |

1

3. GFF3Cexonl < JILOAOI 27
FAT =3 2T A DV GFFIE T
(exon 1d@HFW CParent ¥ Nam
sam), A7 )13 output GFF

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt 104




= DAEFaATUR, QD ES5HEEFTOTMNETR

U TyTH | ho  MEHINGE | singleend | 5/ L | 7 /T—3 % | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4

A B08I| 27 - Jl-(Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30 dna chromosome Chromosome fa) T4 .,

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3

TFH, P EDNELWERTISNWD T, hope o 3L THWURLWET , AIGT 2GTFREARDF AT —232 77 J(hogel g, T2-+0 |
2T D ER | GFE3 =G i = .
LJ*EL"QEE—D DD ] : .on Ja
. L | 1u@b1e11nux[mac share] pwd
1. GFFATgenel~)ILMAI T 3 4 =
. : "2 "8 /home/iu/Desktop/mac share
FAT 3w 27 A INGFRIE TR w0 G =
(gene dDHYICIDTHOKIL iu@bielinux[mac_share] 1s
7 N Joutput GFF3 gene it T

iu@bielinux[mac share] htseq-count -t gene -i gene id
am hoge.gff3 > output GFF3 geng.txt

HW8980 GFF Llines processed.

2. GFF3 CtranscriptL~< JLOH " 11 SAM alignments processed.

7T 277 I GFF3E S iu@bielinux[mac share] [
TE Ctranscript d@ R TIDSP ~
Sldzam), BT )T output

htseq-count -t gene -i ge

htseq-count -t transcript

) |

1

3. GFF3Cexonl < JILOAOI 27
FAT =3 2T A DV GFFIE T
(exon 1d@HFW CParent ¥ Nam
sam), A7 )13 output GFF

-*L4d) /r/ I\ D SNT, IT7—ZFM T ELRKESERTLET,
A

[ 4:0859-% ]
[ 4:085%]

-f bam hoge.b

[ 4:094 %]

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" (Di1r7 )L (output GRS gene:txt) ()

U TyTH | ho  MEHINGE | singleend | 5/ L | 7 /T—3 % | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4

A B08I| 27 - Jl-(Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30 dna chromosome Chromosome fa) T4 .,

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3

TFH, P EDNELWERTISNWD T, hope o 3L THWURLWET , AIGT 2GTFREARDF AT —232 77 J(hogel g, T2-+0 |
PR D ER | GFF3 =G
UiRLET .

1. GFF3Ceencl < LRI /FT o

QD De oD = Ja
1u@b1e11nux[mac_share] pwd

ety LA GEFIT /home/iu/Desktop/mac share

(sene idDEHUICIDTHORIL iu@bielinux[mac share] 1s

77 )l doutput GFF3 gene txt T

A

-

htseq-count -t gene -i ge

am hoge.gff3 > output GFF3 gene.txt
8980 GFF lines processed.

2. GFF3CtranscriptL~ JLOAD Q11 SAM alignments processed.
7T =3 IT A )LD GFF3FE iu@bielinux[mac_share] head -n 5 output GFF3 gene.txt
iE (transcript id@EHUIZIDTPEE - SPl| 00C260 100010 2

&l3sam), HI77 1)L cutput LO0C260 100020 5

LOOC260 100030 3
LOOC260 100040 ©
LO0C260 100050 ©
iu@bielinux[mac share] |

htseq-count -t transcript

) |

1

3. GFF3Cexonl < JILOAOI 27
FAT =3 2T A DV GFFIE T
(exon 1d@HFW CParent ¥ Nam
sam), A7 )13 output GFF

I-;T;;IL__Zq-(7:>*’1'__¢/'r"[:] RPN TRERT ZHGHRETI 12,
A

[ 4:20 %]
[ 4:2054 %]

iu@bielinux[mac share] htseq-count -t gene -i gene id -f bam hoge.b

[ 4:204 %]

[ 4:215 %]

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" DTHBENTNDESIZ, QD

—i I D—C‘::E)O K Da-i IDELTEIFREIEET

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TEH, P ESNEWLWERTENWD T, hoge o 3L THWURLWET , A G 2CGTFREAD X AT —307 7 ) (hogel g, T+ 0O |
PTAIERD ER | GFF3 —= GTEID PRI TIERL /b TE, F/o. sample RNAseqd 3b6c652a602a bam® L DT, hoge bam&I T R
URLET,

1. GF.FSTgeu:—IJW?FT" —ERIST Bin5:
AT =3 ITF GFF3fe THh 250 DARET T . hoge gff3M 35| HD gene Tl ~JLEETE. 97| B gene 1d T feature IDFFE 57F
(gene WdDARUICIDTHORILTWET . 7ol I A BAMIT - Jb(hoge bam¥d T -f bam& L TLiE T (SAMD B S13 sam), £
77T output GFES genetxt 9 . 2,194 genes T 9 42,

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFFATiranscriptlL-< JLOA D T —HERISFd 2185

7T —wayI7 AIUNGFRBEATH AL SAHETY » hose sff3M 35| B transcrptTL ~ L EE, 951 BD transcript 1T feature IDF 15
F (transcript d@ DY CIDBParen THOK) LT ET . 7ot 4 BRI BAMZ 7 1 (hoge bam V3D T-f bam&L T E T (SAMD 12
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcript.txt

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =g T IDGFEIE R TH 25 SRR TY o hoge gff30 37| HO exon Tl IL3ETE. 99| B exon 1d Tfeature IDFIEF
(exon 0@ CParent o Name THOK) LTV ET . 7ol J iR BAMI 7 )l (hoge bam P T-f bam &L T WA (SAMD H513
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" DTHBENTNDESIZ, QD

—i I D—G:E)O K Da-i IDELTEIFREIEET

U TyTH | ho  MEHINGE | singleend | 5/ L | 7 /T—3 % | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4

A B08I| 27 - Jl-(Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30 dna chromosome Chromosome fa) T4 .,

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3

TFH, P EDNELWERTISNWD T, hope o 3L THWURLWET , AIGT 2GTFREARDF AT —232 77 J(hogel g, T2-+0 |
PR D ER | GFF3 =G
UiRLET .

D e o] = Ja

iu@bielinux[mac_share] pwd

[ 4:249 %]
[ 4:2459 %]

[ 4:245 %]

1. GFFAT L~ kT fa ) %
TR *""T 2 " /home/iu/Desktop/mac share
FAT—q 0T GFF3f:7% o - . ¥ —
(sene idDEHUICIDTHORIL iu@bielinux[mac share] 1s
A IUTT output GFES gene txt C =
htseq-count -t zene -1 ool 1UGD1el1inux[mac_share] htseq-count -t gene -1 ID -f bam hoge.bam ho
ge.gff3 > output GFF3 gene.txt ‘
J 8980 GFF lines processed.
2. GFF3 CtranscriptL~< JLOH " 11 SAM alignments processed.
T AT =3 T7 A IS GFF3E iu@bielinux[mac share] |
TE (transcript d@ U CIDPEE
Sldzam), BT )T output
htseq-count -t transcriptjg =&
=3

1

3. GFF3Cexonl < JILOAOI 27
FAT =3 2T A DV GFFIE T
(exon 1d@HFW CParent ¥ Nam
sam), A7 )13 output GFF

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" A DTHENTBESIZ. ODE
: . BE- DELTHSECBEE T,
i IDTTHOK DT EEER T .

U TyTH | ho  MEHINE | singleend | 5/ L | 7 /T—3> % | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4

A B08I| 27 - Jl-(Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30 dna chromosome Chromosome fa) T4 .,

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3

TFH, P EDNELWERTISNWD T, hope o 3L THWURLWET , AIGT 2GTFREARDF AT —232 77 J(hogel g, T2-+0 |
T IERD ER | GFF3 > G i - -

WiRET . =0 x oF Ja
L CFF3 Eeenel b P 1u@b1e11nux[mac_share] pwd

: b * > ¥ 2 " /home/iu/Desktop/mac_share

FAT =T GFF3f= : . 2 ?
Ege;_icﬁ%h@:wmmﬁf iu@bielinux[mac share] 1s

AT el output GEES gene et CE E——

htseq-count -t gene -i ge

ge.gff3 > output GFF3 gene.txt .
J 8980 GFF lines processed.
2. GFF3 CtranscriptL~< JLOH " 11 SAM alignments processed.
T IF =377 A S GFFIE iu@bielinux[mac share] head -n 5 output GFF3 gene.txt
FE (transcript idD{HWIZIDP A 2 gene:L00C260 100010 2

Sldsam)e BT I3 output gene:L00C260 100020

5
gene:L0O0C260 100030 3
gene:L0O0C260 100040 0
gene:L00C260 100050 ¢
iu@bielinux[mac share]

htseq-count -t transcript

Al

1

3. GFF3Cexonl < JILOAOI 27
FAT =3 2T A DV GFFIE T
(exon 1d@HFW CParent ¥ Nam
sam), A7 )13 output GFF

[ 4:245 %]
[ 4:245 %]

_= Miu@bielinux[mac share] htseq-count -t gene -i ID -f bam hoge.bam ho

[ 4:245 %]

[ 4:254 %]

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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" @D-i IDELTHRONI=FER D Dfeature

—i I DT\\:E)O K IDAY. —i gene iIdDEFFERGLHERBIL--

U TyTH | ho  MEHINGE | singleend | 5/ L | 7 /T—3 % | HTSeq(Anders_2015) NEW

HTSeqdl vOPython 7 O9 S LF AN THY »HBEFEISL LU AR RLET . 2T w7 % | D7 HEEINIS | single-end |7/ 4 | 7/
T —i/3wF | QuasR(Gaidatzis 2015)] DARE10F ZEf LT iFoN o7 o4 5 5 FR(zample RNAseqd 3b6c652a602a bam P& F|HL T, Zh
I3, Bowtiew T F o bt A7 gy TEITLICDOTYE . w7 958807703, T 71T — S4TDFASTATE R 771 )1

(sample RNAseqd fa)Td . 775D 777 Jl-13. Ensembl Bactenia? 532 HZE M T 1% Lactobacillus casei 12A0 multi-FASTAF 4
A B08I| 27 - Jl-(Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30 dna chromosome Chromosome fa) T4 .,

MG SGFF3 A0 7 /7 —i92 77 1 )l-|3Lactobacillus hokkaidonensis jcm 18461 .GCA 0008293951 30 chromosome. Chromosome. off3
TFH, P EDNELWERTISNWD T, hope o 3L THWURLWET , AIGT 2GTFREARDF AT —232 77 J(hogel g, T2-+0 |
PR D ER | GFF3 =G

e B i.chieinux[nac_share] pud Tl 41247 8]
. . e ~Jiu@bielinux[mac_share] pw :
1 GFESCeencd MAOMNY /17 WG /home/1iu/Desktop/mac_share

FAF =g O A I GFRI TR

(oene 0D I THORIL iu@bielinux[mac share] 1s [ 4:249 % ]
7 Foutput GFF3 gene tf T i
htseq-count -t gene -1 ool iu@bielinux[mac share] htseq-count -t gene -i ID -f bam hoge.bam ho
ge.gff3 > output GFF3 gene.txt ‘
J 8980 GFF lines processed.
2. GFF3 CtranscriptL < JLMH 11 SAM alignments processed.
T AT =3 I A LD GFF3FE iu@bielinux[mac share] head -n 5 output GFF3 gene.txt [ 4:24 %]
E (transcript_d@LHUIZIDPEE gene:L00C260 100010 ?
Sldzam), BFHFF )13 output gene:L00C260 100020 5
htseq-count -t transcript E_=IE gene;LOOCZG@_lG@OBO 3
=-wagene:L00C260 100040 0
==Wgene:L00C260 100050 0

3. GFF3Texonls X NONI 4T iu@bielinux[mac share] [ 4:254%& ]
FAT =3 77 A I GFF3E T =
(exon 1d@HFW CParent ¥ Nam
sam), A7 )13 output GFF

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt 110




" SN
- IDTHOK

MDgene idxIBEL=-EEFQD1EHR
ZHHBELTWADIZXL., QIDDIS
Ali@@ﬁrs \’amtljt,u\éh\bo

H ©- 5 hoge.gff3.xlsx - FREFELELE
B ALt BN F-4 O BE ER P EFLLMEREALLTERL
2 - Fe |ID=gene:LOCC260_100010;Name=dnahA;bictype=protein_coding;description=chromosomal
*tlcn‘prctem Dnahd;gene_id=LO0C260_100010;logic_name=ena;version=1
A B G H V‘J ‘ | L M N 0

1 ##gff-version 3
2 |##sequence-region Chromosome 360 2277853
3 |#!genome-build European Nucleotide Archive ASM82939v1
4 |#lgenome-version GCA_000829395.1
5 |#lgenome-date 2014-11
6 #lgenome-build-accession GCA_000829395.1
7 #lgenebuild-last-updated 2014-11
& |Chromosome ena gene 360 1676 . +. |D=gen_|3:LDOCZEU_lUUU10;Name=dnaﬁn;biﬂtype=proteir
9 |Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581;Parent=gene:LO0C260_10001C
10 Chromosome ena exon 360 1676 . + . Parent=transcript:BAP84581;Name=BAP84581-1;constit
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP8458&1:Parent=transcript:BAP84581:protein
12 |\ ###
lE:ChrDmnsome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN;biotype=proteir
14 Chromosome ena transcript 1852 2991 . + . |D=transcript:BAP84582;Parent=gene:L00C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 | Chromosome ena CDS 1852 2991 . + 0 |ID=CDS:BAP84582:Parent=transcript:BAP84582;:protein

hoge o) 1 3
EETT = 0 - | + 100%

June 12, 2018
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" I
nene symbols TATL U

= I v
#BA

hoge.gff3.xlsx - FELELE
R =T

£

=4 A== LAFI T4

DD &£S7%igene symbols Tfeature IDZFHLY
‘A NIL., $FlZgene symbolsZERN—R &F
DS EERENT (GOFEHT XOPathway fE4T) B (Z
EF, LML, @i Name&L Thtseq—

el countZrEITLTEOIFEKWEFE A,

18 - e ID:gene:LDDCEED_lDDDlD;Name:ﬂ:bictype:pmtein_cading;deacriptiﬂn:cherGSGmaI -
replication initiation prctej“:LODCEEU_lUUU1U;Iﬂgic_name:ena;veraicn:l

A B C D E FIGH I J K L W M 0 -
1 |##gff-version 3
2 ##sequence-region Chromosome 360 2277853
3 #lgenome-build European Nucleotide Archive ASM82939v1
4 |#tlgenome-version GCA_000829395.1
5 #lgenome-date 2014-11
6 #!genome-build-accession GCA_000829395.1
7 #lgenebuild-last-updated 2014-11
& |Chromosome ena gene 360 1676 . +. |D=gen_|3:LDOCZEU_lUUUIU;Name=dnaﬂ;biﬂtype=prateir
9 Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581:Parent=gene:LO0OC260 _10001C
10 Chromosome ena exon 360 1676 . + . Parent=transcript:BAP84581;Name=BAP84581-1;constit
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP8458&1:Parent=transcript:BAP84581:protein
12 |\ ###
13 Chromosome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN;biotype=proteir
14 |Chromosome ena transcript 1852 2991 . + . ID=transcript:BAP84582;Parent=gene:LO0C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 | Chromosome ena CDS 1852 2991 . + 0 |ID=CDS:BAP84582:Parent=transcript:BAP84582;protein| .

hoge o) 1 3

EETT = 0 - | + 100%

June 12, 2018
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H ©-

.
-i Namel&f=&...

-

DD £S5%igene symbols Tfeature IDZEY
‘ANIL. $FlZgene symbolsZN—R&ET
DS EERENT (GOFEHT XOPathway fE4T) B (Z
e [, LAL ., @-i Name& L T@htseq-
s countZzEITLTEHECWLEFH A,

fi-h  BA  A-TLATIN E% T4 BB &5
18 - e ID:gene:LDDCEED_lDDDlD;Name:ﬂ:bictype:pmtein_cading;deacriptiﬂn:cherGSGmaI -
replication initiation prctej“:LODCEEU_lUUU1U;Iﬂgic_name:ena;veraicn:l
A | B | C D E F GH | J K L M N 0 -
1 ##gff-version 3 Dbie De ac_share Ja 6:26
2 |##sequence-region ~Jiu@bielinux[mac_share] pwd [ 4:254 %]
3 :#!genome—build Euro :‘2 /home/iu/Desktop/mac share
4 #lgenome-version G iu@bielinux[mac share] 1s [ 4:254 %]
5 |#!genome-date 2014 '
6 #lgenome-build-acce iu@bielinux[mac share] htseq-count -t gene -i Name -f bam hoge.bam
7 #lgenebuild-last-upd hoge.gff3 > output GFF3 gene.txt
8 |[Chromosome ena ge MError occured when processing GFF file (line 18 of file hoge.gff3):
9 | Chromosome ena tra Feature gene:L00C260 100030 does not contain a 'Name' attribute
10 Chromosome ena ex [Exception type: ValueError, raised in count.py:53]
11| Chromosome ena C iu@bielinux[mac share] § [ 4:265 %]
12 ##4
13 |Chromosome ena ge i ==
14 |Chromosome ena trajes
15_Chr0mn50me ena exgu ==
16 | Chromosome ena C
hoge O]
EERT
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@DNRIS—Avt—TY, COFICIS—DR
EMNREINMTNET, HA CRBAIZLEE AL

H ©- hoge.gff3.xlsx - &FLELE
WA A-TLPIF B T4 BB FR P EELRMEERAALTGRW
18 M S || ID=gene:LOOC260_100010;Name=dnaA;biotype=protein_coding;description=chromosomal ~
replication initiation prctej“:LOOCEEU_lUUU1U:Iﬂgic_name:ena:versicn:l
A | B | C D E FGH | J K L M N 0 -
1 ##gff-version 3 Dbie De ac_share Ja 6:26
2 |##sequence-region ~Jiu@bielinux[mac_share] pwd [ 4:254 %]
3 [#lgenome-build Eurolff *2 8 /home/iu/Desktop/mac_share
4 |#lgenome-version G iu@bielinux[mac share] 1s [ 4:254 %]
5 |#!genome-date 2014 '
6 #lgenome-build-acce iu@bielinux[mac share] htseq-count -t gene -i Name -f bam hoge.bam
7 #lgenebuild-last-upd hoge.gff3 > output GFF3 gene.txt
8 |[Chromosome ena ge Error occured when processing GFF file (line 18 of file hoge.gff3):
9 | Chromosome ena tra Feature gene:L00C260 100030 does not contain a 'Name' attribute
10 Chromosome ena ex [Exception type: ValueError, raised in count.py:53]
11|Chromosome ena C ~ Wiu@bielinux[mac share] |} [ 4:265F %]
12 |##4
13 |Chromosome ena ge i ==
14 |Chromosome ena trajes
lE_ChrDmnsome ena exdquy ==
16 |(Chromosome ena C
hoge ®
EERT
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MDhoge.gff3M . D18ITEDEEANETE. B
TR, g EHEH, bMHYERIT K13,

hoge.gff3. - Excel

B A== LAFI &, T4 B =T P EFURWMEEEANLTEEN

118 - e |D=gene:LOOC260_100030;biotype=protein_coding;description=54-like RMNA binding -
protein;gene_id=L00C260_100030;logic_name=ena;version=1

A .B. C .D. E.F.G.H I J . K . L . W . M . 0 =
7 |#lgenebuild-last-updated 2014-11
8 |Chromosome ena gene 360 1676 . + . |D=gene:LO0OC260 _100010:Name=dnaA:;biotype=proteir
9 |Chromosome ena transcript 360 1676 . +. [D=transcript:BAP84581;Parent=gene:L00C260_10001C
10 | Chromosome ena exon 360 1676 . + . Parent=transcript:BAP84581;Name=BAP84581-1;consti
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP845&1:Parent=transcript:BAP84581 protein
12 |###
lE:ChrDmnsome ena gene 1852 2991 . + . ID=gene:LO0OC260_100020;:Name=dnaN:biotype=proteir
14 Chromosome ena transcript 1852 2991 . + . |D=transcript:BAP84582;Parent=gene:L00C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 (Chromosome ena CDS 1852 2991 . +

] . 0 10=CDS:BAPS4A5E2:Parent=transcript:BAP84582;:protein
17 |#4#4#
18|Chromosome ena gene 3233 3457 . . |ID=genk:LOOC260 100030:bhiotype=protein_coding:;desc

_|_
19 |Chromosome ena transcript 3233 3457 . +. |D=tran'script:BAP84583;F’arent=gene:|_00626[]_10003[3
20 | Chromosome ena exon 3233 3457 . + . Parent=transcript:BAP84583:Name=BAP&84583-1;consti
21 Chromosome ena CDS 3233 3457 . + 0 ID=CDS:BAP84583;Parent=transcript:BAP84583;protein
22 | RE8 -
hoge o) 1 3
T T 8 0 - 1 + 100%

June 12, 2018 115



H ©-

RE DL ERR

-

M-i Name& L T@htseg—countZx =
TLTEOYELLDGENERIZDINT
HMARE, Ff=. DDATURTHIFELE
hoge.gff3.xisx - (REFLELL TTESISCTNIEEESTILLY
Jorepmpameany )\ HH(ZE 2 (BEER) 72k R &k,

fi-h  BA  A-TLATIN E% T4 BB &5
18 - e |D=gene:LOOC260_100010;Mame=dnaA;biotype=protein_coding;description=chromosomal -
replication initiation protein DnaA;gene_id=L00C260_100010;logic_name=ena;version=1
A | B | C D E F GH | J K L M N 0 -
1 ##gff-version 3 Dbie De ac_share Ja 6:26
2 |##sequence-region ~Jiu@bielinux[mac_share] pwd [ 4:254 %]
3 :#!genome—build Euro :‘2 /home/iu/Desktop/mac share
4 #lgenome-version G iu@bielinux[mac share] 1s [ 4:254 %]
5 |#!genome-date 2014 '
6 #lgenome-build-acce iu@bielinux[mac share] htseq-count -t gene -i Name -f bam hoge.bam
7 #lgenebuild-last-upd hoge.gff3 > output GFF3 gene.txt
8 |[Chromosome ena ge MError occured when processing GFF file (line 18 of file hoge.gff3):
9 | Chromosome ena tra Feature gene:L00C260 100030 does not contain a 'Name' attribute
10 Chromosome ena ex [Exception type: ValueError, raised in count.py:53]
11| Chromosome ena C iu@bielinux[mac share] § [ 4:265 %]
12 ##4
13 |Chromosome ena ge i ==
14 |Chromosome ena trajes
15_Chr0mn50me ena exgu ==
16 | Chromosome ena C
hoge O]
EERT
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m Usage (FIFE) DEABEEAH . EfT(geneL NILADI U T—2DEF)
s FEROER.ICARXTILDOE R
m FRrE1~3
m :E784 (-t gene —i Name& L T. gene symbolZfeature L THESIZIL)
» J7AILRRDEHE(GFF3 — GTF)
m T—HDIERRIE (RPK, RPM, RPKM/FPKM)
0 A>hA, RPK(EEMEWEFMIE)
0 RPM (&1 —F#DEWNVEFHIE)
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" A
GTF77A4 LM T 74Uk

e http://htseq.readthedocs.iofen/release_0.10.0/count.html - ¢ || BR..

Counting reads in features...

e L T e L TR P T T e S 3 Palmwar araearas woara p o rarws rvand

union would not be appropriate and hence tend to recommend to |y

{ have a GTF file? How da [ convert it fo GFF?

DDHE=YDIERABTHISE, TIAIL
DT /T—32 T 74 ILIXGFF3TIE
HLGTFZELNVS T ER NS, CCDIE
BlZESPHOTGFR3FSAIAEFETH
D MEREFEE T AN DLNTTH
BHH . GFF3ZEGTFIZZE# T B ELVSEL
EEHLDTENEBN .

are GFF files, too. By default, htseg-count expects a GTF file.

No need to do that, because GTF is a tightening of the GFF format.

Hence, all GTF files

I have a GFF file, not a GTF file. How can | use if to count RNA-Seq reads?
The GTF format specifies, inter alia, that exons are marked by the word excn in the third

gene ID and not the exon ID.

How can | count overlaps with features other than genes/exons?

How should | cife htseq-count in a publication?

framework fo work with high-throughput seguencing data.

reference to the final published version once available.)

HTSeq 0.10.0 documentation »

@ Copyright 2010, Simon Anders. Created using Sphinx 1.7.4.

June 12, 2018

column and that the gene ID is given in an attribute named gene
expects these words to be used by default. If you GFF file uses a word other than excon In
its third column to mark lines describing exons, notify ht=eg-count using the --type
option. If the name of the attribute containing the gene |ID for exon lines is not gene_id,
use the ——idattz. Often, its is, for example, Parent, GeneID or I1D. Make sure it is the

If you have GFF file listing your features, use it together with the ——type and ——idattr
options. If your feature intervals need to be computed, you are probably better off writing
your own counting script (provided you have some knowledge of Python). Follow the
tutonal in the other pages of this documentation to see how to use HT Seq for this.

Please cite HTSeq as follows: S Anders, T P Pyl, W Huber HTSeq — A Python

10.1101/002824. (This is a preprint currently under review. We will replace this with the

id, and htseg-count

bioRxiv 2014, dor:

&

Previous | NEXT | INaex
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_ QBIRE1Z > TAHELLD, Qrtracklayer
/, =4 INYT—D DG ETARERERERE. @
77’()l/ﬁﬁl_ﬂt0) ?i:]:@ A )UA—RLTBkOELLD,

RO)IEEBHfiFHT

(last modified 2018/05/30, since 2010)

:@l‘_jlj'f\*,_i)'@ﬂﬂs;ﬁﬁﬁml-r e e PSR 1 PO I | Il T = = o, - e | |== I P Py e O
Ly Ak 0 | NGS | §tAr 127 | luminal * seq txt (last modified 2013/06/13)

I TEBEL TG Ak 0O | NGS | it 127 | Hlumina® * _gseq txt (last modified 2013/06/17)
o AFO | PPAAILEEROER || 200 T (last modified 2018/05/30) NEW
o A0 27D E R | BAM —= BED (last modified 2014/06/21)
What's new? o AR O | PPAILERDER | FASTQ —> FASTA (last modified 2015/06/15)
) o 0| P70 E R | Genbank > Fi (last modified 2014/03/10)
T2 BNV b0 | ZRILVERDE R | GFF3 — GTF Bmodified 2018/05/30) NEW
» b0 [ T7A {;+D|?J{wﬁ*ﬂnrﬁ4mm-qramu_anmﬂmmzm3m4ﬂ
+ TH29EENGS o b0 | 27 LD ER | o L tanea e

+ SilhouetteR A7 M« 4O | TP ILFERDER | of 4’JI~D|?T4'JL191‘£0)£}§|GFF3—::GTF NEW

RIALEE | DA T 13t 0=l || _ .

BIMIE | AT F o | QE@IJGEHEM] Feature FormatT BE T, version 3&version 20580 F 9. $LOD T3, version 30°GFF3T.

.« BHLEE | HATF 4 F o | arac version ZGTF T F o LU 7dh5s, GFF version 27 DL BLICB O AGTFES AL 2 ERBE 2L 5T . =
TV | 2713, rracklayer) ST — 2% BT, GFFTET 7  JUE 557+ 124 T GTFZR(GEF version 2)TH 19 %

U T ET,

P27 IT 4L DR O E R TEFALZO 27N EENTHET L2 ISHEEIL LI TFe o~
1. Lactobacillus hokkaidonensis jem 18461.GCA 000829395.1.30.chromosome.Chromosome.sff3dD 155 :

E 77 )13 hogel stf T
in f ¢<- “Lactobac s _holkkaidonensis jcm 18461. GC'_EEE:EZ“Z: 1.38.chromosome.Chr
out_f <- "hogel.gtt" #1207 F A IWBEEEL Tout_fIT#iN

#LBA T — O —
library(rtracklayer) #1357 — L DFE A AP

#EE
export(import(in_f), out f, format="gtf")#GTFI_H i

June 12, 2018 rtracklayer (Lawrence et al., Bioinformatics, 25: 1841-2, 2009) 119



Lt

(Dhogel.gtfZExcel CBk&H =L Z A, QZEHABIDGFF3
T7AILEITFEN AN ERLG > TS EN D IS,

hogelgtf - REFLELE

\F|GH

Frn P EFURWMEREADLTGREL

14 - § i D "gene:LOOC260_100010"; Name "dnaA”; biotype "protein_coding”; description "chromosomal ~

replication initiation protein DnaA”; gene_id "LOOCZ260_100010"; logic_name "ena”; version "1";

I J . K| L . M N . 0 =

++ [+ [+ [F [+ F [+ [F [+ [+ +

. 1D "gemle:LODCZﬁO_lO[JOlO"; Name "dnaA"; biotype "prot

. 1D "tran.script:BAPSdSSl"; Name "dnaA-1"; biotype "prote

Name "BAP84581-1"; version "1"; Parent "transcript:BAF
ID "CDS:BAP84581"; Parent "transcript:BAP&84581"; prots
ID "gene:LOOC260_100020": Name "dnaN"; biotype "prot
ID "transcript:BAP84582"; Name "dnaN-1"; biotype "prote
Name "BAP84582-1"; version "1"; Parent "transcript:BAF
ID "CDS:BAP84582"; Parent "transcript:BAP&4582": prots
ID "gene:LOOC260 _100030"; biotype "protein_coding"; de
ID "transcript:BAP84583"; biotype "protein_coding”; versi
Name "BAP84583-1"; version "1"; Parent "transcript:BAF
ID "CDS:BAP84583"; Parent "transcript:BAP&84583"; prots
ID "gene:LOOC260 _100040";: Name "recF"; biotype "prote

ID "transcript:BAP84584"; Name "recF-1"; biotype "prote| _

BN A-TlAPIr B T4
A . B . C . D . E
1 ##gff-version 2
2 |##source-version rtracklayer 1.38.3
3 ##date 2018-05-30
4 |Chromosome ena gene 360 1676 .
5 |Chromosome ena transcript 360 1676 .
6 |(Chromosome ena exon 360 1676 .
7 |Chromosome ena CDS 360 1676 .
8 |Chromosome ena gene 1852 2991 .
9 |Chromosome ena transcript 1852 2991 .
10 | Chromosome ena exon 1852 2991 .
11 |Chromosome ena CDS 1852 2991 .
12 |Chromosome ena gene 3233 3457 .
13 Chromosome ena transcript 3233 3457 .
14 Chromosome ena exon 3233 3457 .
15 Chromosome ena CDS 3233 3457 .
16 Chromosome ena gene 3467 4588 .
17 |Chromosome ena transcript 3467 4588 .
hogel ®
EEwxT

4 4

H B > - | + 100%

JUurTic 144, . Ul1LU
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(Dhogel.gtfZExcel CBk&H =L Z A, QZEHABIDGFF3
T7AILEITFEN AN ERLG > TS EN D IS,

hoge.gff3 - FIFLELE
BA  A-TLAFIr ER T4 Fr P EFUAWEEEAHLTISREW
18 - e |D=gene:LOOC260_100010;Mame=dnaA;biotype=protein_coding;description=chromosomal -
replication initiation protein DnaA;gene_id=L00C260_100010;logic_name=ena;version=1

A . B . C . D E .F.G.H I J . K . L . W . M . 0 =
1 ##gff-version 3
2 |##sequence-region Chromosome 360 2277853
3 |#!genome-build European Nucleotide Archive ASM82939v1
4 |#lgenome-version GCA_000829395.1
5 |#lgenome-date 2014-11
6 #lgenome-build-accession GCA_000829395.1
7 #lgenebuild-last-updated 2014-11
& |Chromosome ena gene 360 1676 . +. |D=gen_|3:LDOCZEU_lUUU10;Name=dnaﬁn;biﬂtype=proteir
9 |Chromosome ena transcript 360 1676 . + . [D=transcript:BAP84581;Parent=gene:LO0C260_10001C
10 Chromosome ena exon 360 1676 . + . Parent=transcript:BAP84581;Name=BAP84581-1;constit
11 |Chromosome ena CDS 360 1676 . + 0 ID=CDS:BAP8458&1:Parent=transcript:BAP84581:protein
12 |\ ###
lE:ChrDmnsome ena gene 1852 2991 . + . ID=gene:LO0OC260 _100020;Name=dnalN;biotype=proteir
14 Chromosome ena transcript 1852 2991 . + . |D=transcript:BAP84582;Parent=gene:L00C260_10002C
15 Chromosome ena exon 1852 2991 . + . Parent=transcript:BAP84582;Name=BAP84582-1;constil
16 | Chromosome ena CDS 1852 2991 . + 0 |ID=CDS:BAP84582:Parent=transcript:BAP84582;protein| .

hoge o) 1 3

EETT = 0 - | + 100%
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® .
GTFCHY U MEHREE

Q@D HIRES~8HY, Ho > MEHRENS B
[CGTFO7MILZEET H5PYATY,

RO)IEE B i Hr

(last modified 2018/05/30, since 2010)

DT
2 =27

Windows
(2015/04/0)

What's ng¢
o [0
o [k
+ [H29HF]

7w | BHT7TAILOEFEA A | htSeqTools(Planet 2012) (last modified 2013/06/19)
T | R0 EERERS [ 120U T (last modified 2018/05/30) NEW

7w B | Uk 1ERES | single-end | AL | AT — 3328 | QuasR(Gaidatzis 2015
7w | 0k 1E4REYS | single-end | 4T ALy | 7 AT —33 7 | HTSeq(Anders 2015)
7w B | UL ESEES | single-end | T AL | AT — 390 B | QuasR(Gaidatzis 2015)
7w | ho sk 154RER 8 | paired-end |/ ds | 7 AT —33°F | QuasR(Gaidatzis 2015) (Yast modified 2016/02/13)
DB | 7k 53RN | paired-end | L | 7 AT —3i3 28 | QuasR(Gaidatzis 2015) (last modified 2015/07/02)

t modified 2018/05/29) NEW
odified 2018/05/30) NEW
t modified 2018/05/26) NEW

7w |
T
A ]
ERAE |13
ERAE|
N IAE=

Ty Tt | h o MEHRIEG | single-end | 4/ L | 7 /T7—332% | HTSeq(Anders_2015)

HTSeqdl vEPython 7O 4 S LF AN THY »H B OU AR TRLET., 2T, w78 | 07 EEIVIS | single-end |7/ 3 | 7./
T —i/3F | QuasR(Gaidatzis 2015)] DAEEI0EE{ LT igohlcv o o J 5 R(zsample RNAseqd 3b6c652a602a bamPe FIFHLET . Zh
I3, BowtiewT 23 LFAF a3 TEITLICDDTE . w7 580771003, 70T — 247D FASTAFE R 771 )1

(sample ENAseqd f2)Td , 77150 77 11-13. Ensembl Bacteniaf 532 HZ 1T v % Lactobacillus cazei 12A0 multi-FASTAF /7
AL AR 77 4 ) (Lactobacillus hokkaidonensis jem 18461 GCA 000829395.1.30.dna chromosome Chromosome f2) T4 .,

#IGd SGFF3ER.0 7 /T —i32 77 1 - 13 Lactobacillus hokkaidonensis jcm 18461 .GCA 000829395 .1 30 chromosome. Chromosome. off3
TEL, FrAILESEWLWERTSNOD T, hope sf 3L THNRNEYS . # ST 2GTFRAO 7 /7 —3 771 /b (hogel gif)ld, T2+ 0O |
AN RO E | GFFS —= GTF WA g1 T{ERL 722D T, F7-. sample RNAseqd 3b6c652a602a bam® EL VDT, hoge bam& L THY
RLET .

1. GFF3Tzenel -~ JLOND? 7 —2EIST H185:

FATF =g O A IAGFFAER TH AX I AHETCT o hoge off3T 35| B D cene Tl ~ IL3ETE. 98B M zene 1d T feature IDFF 15°F
(gene WD AHYICIDTHORKIL T ET . vl ORI BAMIF o J(hoge bamPa DT -f bam& L TL1E T (SAMD 513 sam), £
27 Il |Foutput GFF3 genettTd , 2,194 genes T9 12,

“.f

htseq-count -t gene -i gen

id -f bam hoge.bam hoge.gff3 > output GFF3 gene.txt

2. GFFA T transcriptL< LMW - 7 — 2RSS 2185

June 12, 2018
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" aaaa—S—.—. BIB5~8TY , TN FNEREMNELNTIVS

GTETAY Y MEERER 25T

BEEGESAIC

—) 7+ (HTSeq

S T Ca MR~ RO S &0) FEAERIECT, o CRHALTLAE
F AT =g 2T I Fer, THh L& 2FHET T . hogel gtfin 3% B geneT - =
e DRI DTEOR L L . ol 5 s B BAMD 7 L oset] Ll D GFF3GTFTIHELHIVTH, D £
27 Foutput GTF genetxiTd . 2,194 genes T 9 12, *E—65$<L\<&:E’BEL)$_&AJO %5[,\5260)'63'0

htseq-count -t gene -1 gene id -f bam hoge.bam hogel.gtf > output GTF _gene.txt

(=]

6. GTF Ciranscripil < LMW L 7 — FeMiFT 255!

FAT a7 AN GTFRER Th S5 SRHETC T . hopel otfiD 3% BO transcript T L L FEE. 9% B transcript 1d T feature IDF 15
iE (transcript d@ AU I ParentTHOKI L TV EH . 7 ot W O 55 R BAMI 7 /1 (hoge bam a0 T-f bam& L T EH (SAMD 15
Sldsam). 77T output GTF transcript. ot T d - 2,250 transcripts Td 12,

htseq-count -t transcript -i transcript id -f bam hoge.bam hogel.gtf > output GTF transcript.txt

7. GTF Cexonl X IDHOI /7 —HERISTHIES:

hogel gtfiD 35| B exon T~ LAETE. 9% B exon 1dTfeature IDF $5F (exon 1D U | ZParent THOKIL T ET . vl JiEHR
P BAMZ T - )l (hoge bamPadD T-f bam &L T £ T (SAMD B85 13 zam). L7741 Loutput GTF exonttTd . 2,262 exons T d 12,

htseq-count -t exon -1 exon id -f bam hoge.bam hogel.gtf > output GTF exon.txt

8. GTFCCDEL~< DA T —RERiIST5I8S:

FAT a7 A GTFREA TH L IRHEC T . hogel gtfD 35| BD CDST L~ )L 155E. 951 BO DT feature D ETE (DD {41
VN Zprotemn id4=Pareni TR OKIZH, protein (T2 &B 20 83D LTWET . ol BRI BAMI 7 -1 )l (hoge bam P& T-f bam &L T &
T (SAMDE & sam). HH77 11113 output GTF CDS.txfT ¥ . 2,194 CDSsT & 12,

htseq-count -t CD5 -i ID -f bam hoge.bam hogel.gtf > output GTF_CD5.txt

June 12, 2018
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m Usage (FIFE) DEAEEH. EI1T (geneL RN ILAD U T—2DEE)
s FEROER.ICARXTILDOE R
m FRrE1~3
m :E784 (-t gene —i Name& L T. gene symbolZfeatureEL THESIZIL)
n J7AILRXDEH(GFF3 — GTF)
m T—AMDIERIE (RPK, RPM, RPKM/FPKM)
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O RPKM/FPKM (R &#) —F DA ZHIE)
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DOBIB1DRZEFTHER I7A )L (output GFF3 gene.txt) D).

[ |
N ~ DEIDTITEOREDTIT, ©H2,1941THIZHEELET,
H=bl * >

2T | ho2 MGG | single-end | 7/ L | 7 /T—33 8 | HTSeq(Anders_2015) NEW

HTSeqdl 1 HPythonZ 04 S5 L% B THD L+ EFEISE P AR TLET . SO0, MV ig | ho - 1E4RIiS
T —i/a3. 7 | QuasR(Gaidatzis 2015)] DARE10°E =TT iFofov ot o 4 #5 F(sample RNAseq4 3b6c652a602

end |47/ | 7L
FIHELEE. —1

I3, Bowtie®T o ) LF AT TEITLEDOTYE ., w7 9200770, T2 LT — S4TDFASTATE T 27 - )
(sample RNAseqd f2)Td . 73N S0 77 )11 L. Ensembl Bacteria? 32 HZ N T 1% Lactobacillus caser 1240 1
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .
M9 SGFFIEAD T /T —i92 77 1 )l-|3 Lactobacillus hokkaidonensis jem 18461 GCA 000829395 1 30 chromozom|
TEh, P ESNELWERTISND T, hoge o 3L THVRLWET . G 2CGTFREARD F AT —232 77 ) - (hogf
PTAIERD ER | GFF3 —= GTEID PRI TIERL /2D TF, F/z. sample RNAseqd 3b6c652a602a bam® Fl DT
URLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

FAT =3 27 GFF3 R TH 250 S ARET T . \oge gff30 35| B cene Tl ~ ILAETE. 99| BD gene 1T feat]
(gene WdDAHUVICIDTHORILTWET . 7ol I A BAMIT - J(hoge bam¥d T -f bam&L TL T (SAMT

LOOC260_100010
LOOC260_100020
LOOC260_100030
LOOC260_100040
LOOC260_100050
LOOC260_100060
LOOC260_100070

s SR e TR e TR s T S TR o 3 B

T )| doutput GFF3 gene txtT dgp? 194 genesT o 11,
htseq-count -t gene -1 _id -f bam hoge.bam hoge.gff3 > output GFF3 gene.txt

2. GFF3Ttranscriptl~ QA D 7T —2ERIST H155:
FAT=ae A GFRER TH S5 3FRETT . hoge off3M 35| B@ transcnipt Tl L IETE. 9% B trang
E ':Il-;{:'_'-.i-:]_-l :T_ixf.@ H:h L ::DJF’:"‘E.Z'E'IITT‘E DIC' LT as—gl— - "D’E -:/ ’_Jj‘ %ﬁ%ﬁ“BMDT 'y b(hozebam FD T -F ban
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcr

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT=wa T A IDGFFERA TR 2L SAHETY .« hoge off30 33| BD exonTL~ULETE, 95| BDexon idTfea
{exon 1d@ W CParent > Name THOKI LT ET . vkl J iSRS BAMI 71 ) (hoge bam P T-f bam &L T L3
sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

_1LO0C260_122680

LOOC260_122690
__no_feature
__ambiguous
__too_low_aQual
__not_aligned

__alignment_not_unique

0
0
0
1
0
0
0

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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w DFRBED DAY T —2ERIENBED,

T —%

feature (;wiﬁ‘é‘ligene) fEE (21—
MNELG>TULNIENIURIE1T DIEPLT

Ty T | H o MEBING | single-end | 5/ L | /T BT 5T —3E DT, ZDXIITE XN S,

FD—

HTSeqdl 1 HPythonZ 04 S5 L% B THD L+ EFEISE P AR TLET . SO0, MV ig | ho - 1E4RIiS
T —i/a3. 7 | QuasR(Gaidatzis 2015)] DARE10°E =TT iFofov ot o 4 #5 F(sample RNAseq4 3b6c652a602

end |47/ | 7L
fHELET. —h

I3, Bowtie®T o ) LF AT TEITLEDOTYE ., w7 9200770, T2 LT — S4TDFASTATE T 27 - )
(sample RNAseqd f2)Td . 73N ES{EID 77 )11 L. Ensembl Bacteria? o312 HZ 1 T 1% Lactobacillus caser 1240 o
AL ADZ 7 A ) (Lactobacillus hokkaidonensis jem 18461 GCA 0008293951 30.dna chromosome Chromosome fa) Td .

MIGd SGFFI RN T AT —i92 77 1 )l-|d Lactobacillus hokkaidonensis jem 18461 GCA 000829395 1 30 chromosom

TEH, DI ESELWERTISNWD T, hoge of 34U THUIBNET . #IET SCGTFREAD Y A7 —232 27 J-(hog;
IO ER | GFF3 > GTE] MR8 TERL 2B D T, F/-. sample RNAzeqd 3b6c652a602a bam® EL DT
UIRLET,

1. GFF3Tgenel < LMD /7 —2ERIST 85

FAT =3 2T D GFRE R TH 250 SRR T T o hoge gff3M 37| BD ceneTL ~ JLAETE. 99| BD gene 1d T feat
(gene WdDHUIIIDTHORKILTLET o vkl 3 iR BAMZF - )l (hoge bam Pai DT -f bam&L TLH 39 (SAMITY
27 Il Foutput GFF3 genettTd . 2,194 genes T 9 42,

LOOC260_100010
LOOC260_100020
LOOC260_100030
LOOC260_100040
LOOC260_100050
LOOC260_100060
LOOC260_100070

s SR e TR e TR s T S TR o 3 B

htseq-count -t gene -i gene id -f bam hoge.bam hoge.gff3 » output GFF3 gene.txt

2. GFF3Ttranscriptlb X JILOA D 7T —RERIST 155
iE Ctranscript d@ U CIDAParenTHORI LTV ET . okl 9 SR BAMI 7 ) (hoge bam ]?L.:L@T f han tl_)'f
Eldsam). $HT77 T output GFF3 transcripttst T d . 2,250 transcripts T & 42,

{LOOC260_122680
LOOC260_122690

htseq-count -t transcript -i transcript id -f bam hoge.bam hoge.gff3 > output GFF3 transcri—
__ambiguous

3. GFF3 Cexonl <IN 2t T — e MiTT 2185

FAT =3 PTG ER TR 250 SARETT . hoge eff3D 35| HOD exon Tl IL3ETE. 99| B exon 1d T feaf
{exon 1d@ Y CParent > Name THOKIL T ET . vkl J BRI BAMI 7 - )l (hoge bamyd @ T-f bamélL T

sam). 771 )13 output GFF3 exontxtTd . 2,262 exons T 9 12,

no_feature

__too_low_aQual
__not_aligned

__alignment_not_unique

0
0
0
1
0
0
0

htseq-count -t exon -i exon id -f bam hoge.bam hoge.gff3 > output GFF3 exon.txt
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ol BRI DD ES3E1DDH LT IL (1 DDRNA-
> - ~/ 4— J—RI74 L) DAY AT —EDHERY
AR ILTIELZEITH | Baiciin e, mromas o,

~

LOOC260_100010
LOOC260_100020
LOOC260_100030
LOOC260_100040
LOOC260_100050
LOOC260_100060
LOOC260_100070

s SR e TR e TR s T S TR o 3 B

LOOC260_122680
LOOC260_122690

__no_feature

__too_low_aQual

0
0
0
__ambiguous 1
0
__not_aligned 0

0

__alignment_not_unique

June 12, 2018 127



BAUTNERRTFAUELTIE, 2005
R = <~/ HERLEER, ceneLRNILDADIUNT—E2DIGE
NI RILTIELIELITHN | an: crenmoniss
Differentially Expressed Genes; DEGs) ZEA~R 5
®h§_ﬁ§%o

—
& &
¥k«

LOOC260_100010 2

LOOC260_ 100020 5

LOOC260_100030 3

LOOC260_100040 0O

LOOC260_100050 O

LOOC260_100060 O

LOOC260_100070 O

LOOC260 122680 0O
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" - R C | DT 1750, DWEEIE
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% B% O) jj Ij 7 I\ 9 samplesD A b T—3T74)L

o (BF&FEMARY LT — 2D A 2 — )| (last modified 2015/02/20) — ° N
e sdied 015040 (sample_blekhman_36.txt) , cfLZE

» o FILT =8

RN i o e

.II-\,'I_JI—"— L | p— ] e B T S 0 Ml e el Sl I B Y = 1 sl gl L o S N B oy Ly — g

odified 2015/06/15) ETLTEEETALIN) EIZDA S
2NABHN)F25 LRI —OTL ) INCS v A TJ7A )LD TIS—I(ZHYET,
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41. Blekhman et al.. Genome Res.. 201007 )LAD A 7 —5TF . Supplementary Tablel T2 2N T & 2 €EIL 771l
(hitp://genome.cshlp.org/content/suppl/2009/12/16/2r.099226.109.DC1/suppTablel xls; #14.3MB) 7 Sh 7 - 7 — 2D A 4L ?T‘LL‘I
SRR ELIL0ON 0 PR 7L UE T, 20,689 genes=<36 samplesD N ok T — S(sample blekhman 36.6)TF ., =
E&S (D 354 Figure SIPICH N T ETHS. B (Homo Sapiens: HS). F 24 173/ —(Pan troglodytes; PT), 7 7177 "TJL»[Rhesus
macaque; RM)D 3FEEE0 - nigD BT 7 Il (liver sample)D [EEFE T T ET . E8IED &2 2 3B F2 3{BHFD St B {EH
N THY (six individuals; six biological replicates).  Fifi8 7 d|$ o0 (technical vanationfx RIFL &2~ EBFIZ22ICHEENTT — 7
PV ERISE T\ T (duplicates; two techmical replicates). THAE, B 129, Ty — 129070, FhaFib 1297

DER36T LTI HDT —FENSIEITHIET, LT THTo ThAZEIZND T — 5O HIDA [t O 2 (HSF1, HSF2, HSF3)). Tk
F D7 2 (HSMI. HSM2. HSM3)] [F 11/ —( % 2 (PTEL, PTF2. PTF3). [F 2184 — D # 2 (PTM1. PTM2. PTM3) . 7 1377 )L,
O 2 (RMF1, RMF2, RMF3)) . [ 7547 L0 7 2 (RMM1, RMM?2. RMM3) O IEET #F B2 1- bOF 27 LICREL T ET. ©
AL ELL A ISDRIBENCIITIRETE 24 T LI FRBRVIE 0 TIRIHEN T EADT, ZCTEFE R (TOELODE, ORI

FIETiT- TV ET ., LEEDS, TOCIEETI27- L0 PEF BT R 2105 SFEEL T A& 3FHETT .

fal. "R1L4 HSF1"&"R4L2 HSF1"H THSF1&L v3k b # 2 —{B{#FD technical replicates| Tdh & Z3 F| B RS~ BRI TE .
#in f <- "http genome.cshlp.org/cgntent/suppl/2009/12/16/gr.899226.165 .DC1/suppTablel.x1s"# AN 71
in_f <- "suppTablel.xls"™ ' Tln -F| F‘n!-%qu

out_f <- "sample b] Tout_fICH i

#ANT 7 A I DEAIA R
hoge <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEEL 7= 77 1 L DFtA A
#TH EF|FERT

# J12 e FORE

data <- cbind( # BN B OEIR G L WD BEETIE S L ois Tdatal T A
hoge$R1L4.HSF1, hoge$RAL2.HSF1, hoge$R2L7.HSF2, hoge$R3L2.HSF2, hoge$R8L1.HSF3, hoge$R8L2.HSF3,
hoge$R1L1.HSM1, hoge$R5L2.HSM1, hoge$R2L3.HSM2, hoge$RAL8.HSM2, hoge$R3L6.HSM3, hoge$RAL1.HSM3,
hoge$R1L2.PTF1, hoge$RALA.PTF1, hoge$R2L4.PTF2, hoge$R6L6.PTF2, hoge$R3L7.PTF3, hoge$R5L3.PTF3,
hoge$R1LG. hoge$RE6L4A.PTM3,
nogesk1L7. Blekhman et al., Genome Res., 20: 180-189, 2010 hoge$raL7.RMF3, 130
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% ILT — 4 (last modified 2015/06/15) "W
BT 237 T 402 AFMERN) T a5 LORTL — DT ) | NGS L A

. ,.":-:-"[r_ L K T B B = Sl o o 0 = 1 s ULl Ko IS S = S = - o B W |
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41.

Blekhman et al.. Genome Res., 201007 )LD 4T —5Td , Supplementary Tablel TR He N T AT I ILIF I

(hitp://zenome cshlp org/content/suppl/2009/12/16/2r.099226.109 DC1/suppTablel xls; $14. 3"-.IEE) eho T =20 A MEL. L
SRR ELILON 0 P71 UE T, 20,659 genes=<36 samplesDH™ ok F — S(sample blekhman 36 txf =
E& (D 354 Figure SIPI SN TV ET A B (Homo Sapiens: HS), F 2/ 473/ — (Pan troglodytes; PT), 7 1177 Fll SuS
macaque; RM)D 3FEEE0 - nigD BT 7 )l (liver sample)D [EEFE T T ET . E8IED &2 2 3B F2 3{EFD St {Eh
N THY (six individuals; six biological replicates).  Fifi8 7 d|$ o0 (technical vanationfx RIFL &2~ EBFIZ22ICHEENTT — 7
RIS T,y 9 (duplicates; two techmical replicates). THKAE, EF 129 F L, T/ —1290 70, 7haFilb 1297 )1
DEF3I6T LTI BDT — 2B E YT, LT T TWAIEIThD h T — 20 5|0 [+ O A2 (HSF1 HSF2, HSF3)). [t

b Do 2 (HSMIL, HSM2, HSM3) [F 0303/ — M A 2 (PTFL, PTF2, PTF3), [F /032 i=M=2 (DT DTAI DTRAI [T7 S L

(D A2 (RMF1. RMF2, RMF3)] . [ 717 )LD = 2 (RMMI, RMMZ. RMM3) D IBET EEHEE (TH30EE)
B Y S A A At b N
gi{To Chh o YLD, T 4 ST TTEI- —=
ia]. "RI1L4HSF1"&"R4L2.HSF1"9 [HSF1&L v D ¢ 2 — @13 technical replicates L ?EEBQ?DEHIEE (PCEEF)
EHENPDF
#in f <- "".‘.: g—- ome . cshl g/content/suppl/2609/12/16/gr .89 (RT)ISERTIARN
in_f <- "suppTablel. - *f/j\j-' 7B %*EEL’ Cin QuasR : Gaidatzis et al., Bicinformatics, 2015
out_f <- "samp -5_- lekhm 5"_-" 6. txt” #EA27 A ILBEEEL Tou HTSeq : Anders et al., Bioinformatics, 2015
#A 07 F A I DFEA AR hogel0.txt
hoge <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quo htseg-count®d~—3#
#TH CHEEROR hogel.gtf
4 St b OIS sample_blekhman_36.txt
\:},l ﬁ x4
data <- chind( FR BT EOEEEREL 7| 2 TX30F06R 198 (PCEH)
hoge$R1L4.HSF1, hoge$RAL2.HSF1, hoge$R2L7.HSF2, hoge$R3L2.HSF2| 3+ FAI30F06H268 (PCER)
hoge$R1L1.HSM1, hoge$R5L2.HSM1, hoge$R2L3.HSM2, hoge$R4L8.HSM2| 4. FAL30F07H038 (PCER)

hoge$R1L2.PTF1, hoge$R4L4.PTF1, hoge$R2L4.PTF2, hogefRE6L6.PTF2, MOESPRSL7.FIFS, NOECPROLI.FIFS,
hoge$R1LG. hoge$RE6L4A.PTM3,

hogesk1L7. Blekhman et al., Genome Res., 20: 180-189, 2010 hoge$raL7.RMF3,

hrnootRE11 2 hrnoadBAL 2 BMMEY
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0 748—7v7 (758365 genes&E>T=MD H\?)
O HTSeqTHV MERERIF
m htseq-count&EHO M E—FK
m Usage (FIFE) DEABEEAH . EfT(geneL NILADI U T—2DEF)
s FEROER.ICARXTILDOE R
m FRrE1~3
m :E784 (-t gene —i Name& L T. gene symbolZfeature L THESIZIL)
n J7AILRXDEH(GFF3 — GTF)
m T—HDIERRIE (RPK, RPM, RPKM/FPKM)
0 A2FO. RPK(RESDEWNZEFHIE)
0 RPM (&1 —F#DEWNVEFHIE)
O RPKM/FPKM (R &#) —F DA ZHIE)

June 12, 2018 132



] _ sample blekhman 36 txtZExcel CBEH D EZALEREL . D
EXCEL—C *E‘E %-E DY TILTEZSBHE, QIXENSG00000000971 ELVDEE
3 FHEE E122,262)) —FwyTani=CEEXRT . Ol
B HS : ENSG00000001460M&{n-FHEiE £IZ3) —F<vTEhi=
s BA ATLATOR B 78 CEERTELID2ODEIEARLAES, vy TEht=
e . fx J—R N ZVREIFEQDHINENTL\ELSEBETKLY,
A ’ c D E - G H I ) [=
1 F1L4 H=F1 B4L? H=F1 R2L7T HSF2 R332 HSFZ2 RELT HSF2 RBLY HSF3 BE1LT H=h1 BR L2 H=M1 R2Z L3
2 EMN=GO0000000003 172 157 147 163 13 90 510 51 :
3 ENSGO0000000005 0 0 0 0 0 0 ] §]
4 EMN=G00000000419 360 45 20 =h 16 40 17 27
s EMNSGO0000000457 41 B0 28 a4 34 47 1l G4
& EMN=GO0000000450 3 3 8 9 i ) 9 &
7 EMNSGO0000000938 23 21 a0 =35 112 98 a7 41
g EMNSGE000000009 71 2767 2503 S473 S1h? 1665 1740 1726 1674 of
g EMN=GO0000001 036 165 142 118 133 79 110 99 101 1
10 |[EMNSG00000001 024 323 a0 377 60 151 1685 1h5 121 :
11 | ENSGOO0O0000 167 19 17 15 15 16 20 13 16
12 |ENSGOO000001 460 3 0 0 1 1 4 ] 1
13 | ENSGO0000001 461 20 24 27 15 14 20 13 15
14 |[EMNSGO0000001497 S Sls; 4t 47 4f 43 a9 41
15 |[EMSGO0000001 he1 27 20 23 27 28 25 24 33
16 |[EMNSGO0000001617 Sil] oL 24 27 1 i3 40 =0
17 |[EMNSGO0000001626 4 3 12 37 37 a3 24 19 -
sample_blekhman_36 IZ'_-EZI 1 9
BETT H M -——+ 100%
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S
_‘—’)"O)IEfEﬂ:

Ho- . sample_blekhm{ — D #HT=Y) [XDSEEDp132-137THRRTILVD,
fihn BN AT LAFIF F—4 =5 TR FE== -
Al - T v
A ’ c D E - G i I 1=
1 R1LAHSF R4L2 HSF1 R2LT HEF2 R3L2 HSF2 R8L1T HSF3 R8L2 HSF3 R1L1 HSM1 RELZ HEMT R2ZL3
2 |EMNSGO0000000003 172 157 147 153 78 a0 60 £ 1 /
3 | EMNSGOO000000005 0 0 0 0 0 0 0 0
4 [EMNSGOO000000419 36 45 26 35 16 40 17 27
5 EMNSGOO000000457 41 B0 28 34 34 42 B 64
6 (EMNSGOOO00000460 3 3 3 9 7 5 9 §
7 |EMSGOO000000938 23 21 30 35 112 98 32 41
g [EMNSGOO000000971 2262 2503 3473 3752 1665 1740 1726 1874 3
o |ENSGHO000RUTUS6 199 142 BB I= 2 /T LRt o0 (astmodified 20140512)
10 | ENSGOOODDOOTOS4 323 S07 3o EEE |52 OUTF — LEEHT | 23,1 RNA seqs — H(FASTQD7 L) (last modified 2016
11 ENSGO0000001167 19 17  FEE AT — LEFT | 23.2 )07 L 2 BT (last modified 2014/04/16)
12 EMNSGO0000001 460 3 0 o BEE SR TF - LBEIT | 233 7T — 23185 (last modified 2014/04/17)
o BEE PSR TE - LREIT | 23 4 o A () (last modified 2014/06/20)
13 ENSGO0000001 461 25 24 o BEE LSO TE — LEEIT | 235 Tob (AR (last modified 2014/06/21)
14 ENSGO0000001497 59 o8 « B[} 5L OUTE — LEEHT [ 236 10 Lt 7 — DER{S (last modified 2016/02/09)
15 |EMNSGOO000001 561 27 26 o BE SR TE—LER |2 :1ﬁgﬁﬁﬂﬁlﬂgﬁﬁﬂm ed 2014/04/20)
16 ENSGO0000001617 a0 24 o BEEFSAOUTF— LB | 3327 — 2D P odified 2014/06/23)
_ o FEEFSRAOUTE - LR | 333 D52 )T (lastmudl.ﬁe 14/04/20)
17 |ENSGOU000001 626 9 3 « BEIFSUAO)FE— LERIT 334 B0k (last modified 2014/04/27)
sample_blekhman_36 o BE SV — LR 4312300 —23F — (B0 1847 (last modified
=T o BEEFSAOUTE - LEEIT | 432 F — 50 [P {K(IEER) (last modified 2014/04/27)
o BEE LSRN — LBEIT | 433 28RAEEED (last modified 2014/04/28)
o FEE SR OUTE — LEFIT | 4.3 4 D =8 U (3FFFE]) (last modified 2014/04/28)
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HlZIE. QEQDERFIEMNFNF N@300015 £ .

B500i5 &K o= RET HE, DIFBITHLT

3,000/500 = 6fZRLND T, ZDRNEFHIELTHRS W

4

H o @ - cample bie BB, O RGRIVAENHAHD, FIEEDLE
fen BA AsLaror EE 7y gl 2R B(Q)/Q)TEZDHE125.6667{EELVSDIEZFE

Al - T v
A ’ c D E - G H I ) [=

1 R1L4A HF RALZ H5F1 R2L7 HSF2 R3L2 HSF2 RE8L HSFS RELe HsFS R1TLT HSMT RSB HaMT RZ2LE

2 EMSGO0000000003 172 157 147 153 73 30 G0 £1 .

3 |ENSGOO000000005 0 0 0 0 0 0 0 0

4 |[EMSGO0000000419 36 45 26 30 16 40 17 2¢

5 | EMNZGO0O000000457 41 a0 28 34 34 47 a0 64

6 EMNSGO0000000460 3 3 8 9 ki 8 9 G

7 EMNSGO0000000938 23 21 30 30 112 98 3z 41

g EMSGOO0000009 71 s 2003 34753 370¢ 1665 1740 1726 1574 3

g EMNSGOO000001036 156 142 ’ 133 79 110 99 101

10 |ENSGO00000010384 323 307 360 151 156 155 151 :

11 EMNSGOO0000011 67 19 17 15 15 16 20 13 16

12 ENSG00000001 460480 . 3 0 0 1 1 R E=8 EoR TX2

12 ENSG00000001 461 ! 24 20 15 14 5 22623 i

14 ENSGO0000001 497 e 46 47 46 [1] 754

15 ENSGOO000001 561 27 26 23 27 28 > (2262/6) /3

16 EMNSGOO0O00D00161 30 34 24 27 77 [1] 125.6667

17 |EMSGOO000001626 9 3 12 3¢ 37 > (2262/3000) /(3/500)
sample_blekhman_36 IZ'_-EZI 1 [1|] 125.6667 E

>
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" A HEEp132-137
RPK’FﬁIEOD'f/H:I

F1LAHSH RALZ HSF R2L7 HSFZ2 B3L2 HSFZ RSl HSF3 R5le HSF3 R1LT HSMT RS2 HSMT R2LS

BEEH S <

M- BA AT LATIR
Al - T

1

2 EMSGO0000000003 172
3 ENSGO00O0000005 0
4 EMNSGO00000004 9 3]
5 (ENSGO0000000457 4
6 EMNSGO0000000460 3
7 EMNSGO0000000938 23
g EMSGOO0000009 71 2202
g EMNSGOO000001036 155
10 |ENSGO00000010384 323
11 EMNSGOO0000011 67 19
iz ENZGO0000001 460 —
13 | ENZGOO000001 461 20
14 ENSGO0000001 497 b9
15 |ENSGO0000001561 27
16 EMSGOO0O0000161 20
17 |EMSGOO000001626 9

sample_blekhman_36

BETT
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&, T4

C

157
0

45
a0

3

21
2003
142
307
17

24
e
26
34

3

sample_blekhman_]

Fifd

E D

D

147
0
26
28
g
30
3473
118
377
15
0
2z
46
23
24
12

F

il

@IET<vTEnht=1)—
/ BEEFIRIICHEHEZT D, 1
HI=YD')—
Bo _cNHARSHIEDEAK THAMN, 1
5;511‘5(0.754%0.006)75\/J\éTz‘%@fﬁ‘%ﬁ,.“

F*ﬂ(i@ﬁ"?.‘/l‘*ﬂ) X 1
FondEIL., 55
P;&(Reads per one base)&:&l,\z
Son

E

153
0

35
34

9

35
3752
133
360
15

1

15
47
27
27
32

F

78
0
16
34
?
112
1665
79
151
16
1
14
46
23
77
37

G

V|—|V|—|V|—|V|—|V|—|\r’|—|\r"

90
0
40
4z
5

1

|_l

‘R R Console

H I

G0 61
0 0
17 22
all] 64
9

2262/6) /3
125.6667
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|_l

262,/3000
0.754

500
006

E_1
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(
]
(
]
2
]
3/
1]
2
1]
3%
1]

262% (1000/3000)
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BDlFT<yTEINf=)—F#H(EDHDIU M)
X 1000/ BEARIICHEHET S, FonHHEIX.

1000152 E &HT=Y D) —F £ (Reads per one kilobase;

H ©- . sample_blekhil RPK)&EH VA B, BESI R D ELS1EEFEDFHIF

fon BA O RsAror EBR 7 w8 F=x | ANJLOKRINEREESEF(ICHE T AL, EEF

u . % AY1000 bpf2of=&Z M —FHIET DDHRPKD
. ~@DF - 3 EZ 7. RPKIFIEZ DIEIZDN 754, @H6ELED

1 R1L4 HSF1 R4AL2 HSF1 R2LT HSF? R3L2 HSF2 R8LT HSF2 R8L2 HSF3 R1L1 HSMI REL2 HSM1 R2L3

> ENSG00000000003 172 157 147 153 78 a0 50 51 :

;  ENSGO0000000005 0 0 0 0 0 0 0 0

+ ENSGO00000004 9 36 45 26 35 16 a0 17 27

s ENSGO0000000457 41 50 28 34 34 42 50 54

s ENSGO0000000460 3 3 g g 7 5 g A

7 ENSGO0000000938 23 21 30 35 12 |:"“C°”9°'E = e

¢ ENSGO0000000971 2252 2503 3473 3752 1665 > (2262/6) /3

s ENSG00000001036 155 142 118 133 79 [1] 125.6667

10 | ENSGO0000001 084 323 307 377 360 151 > (2262/3000) / (3/500)

11 |ENSGO0000001167 19 17 15 15 16 [1] 125.6667

12 ENSG000000014604@) ___ 3 0 0 1 1 > 2262/3000

15 ENSGO0000001 461 25 24 22 15 14 E]B 20354

14 ENSGO0000001 497 59 59 45 47 46 111 0.006

13 EMN=G00000001 561 27 26 23 27 28 = 2262*{1[][][];3[][][]}

15 ENSGO0000001617 30 34 24 27 77 (1] 754

17 [ENSG00000001626 : 3 12 32 37 > 3% (1000/500) 2
sample_blekhman_36 ) ‘ [1] &

EEET > |
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= B ORPKDBIREIL BB, HARELSIEDIFER
R P K*ﬁ IE NHETY, BRI RFEENDELGREIE.
B—Y 7 IIATELGSEEFREDFKE
RT)IEEEFIEHT LANILDORPEFRZERYE=WLE. T,

(last modified 2018/05/30, since 2010)

T F A O REESE ST, A A= S T HESEF B (Windows2018.0]
P e T — R A A — IR TH BE SRR Tl T ET . #LEOHIZEA
ITEELT IS, F7 o7 —DUF RO CEEI-EFEHYET . (2015/04/03

T iR | O BRI | F S A OUF — 4 | BEDZ 7 A L3S (last modified 2014/06/21)
?J:Hﬁl BOEI o ok #Ha B {5 (last moghified 2015/07/03)
FH{E | 1220 T (last modified 2014/06/22

FH{k| 1 | EPK or CPK (AL7| £ 4#IF)
IE#R1E | Z5E | RPM or CPM (#1) —F #4535

What's new?
Ik © b e

» b0 |74 last modified 2016/05/12)
» TH2OEENGS/V )y P38 {l | E i | RPEM (last modified 2015/07/04)

odified 2015/07/04)

FRAE | % Z I | RNASeqBias(Zheng 2011) (last modified 2013/06/24)
FHR k| 2L EALE W T (last madifiad 2015/11/100
IEH{E | 317 | RPK or CPK (25| R HHIE)

C TR BIEFEREE D A ) —F #rET BoRI| £ 1000 bp (one kilobase )z -7z #ZD 1) —F #1: Reads per kilobase
(RPE)| I CE BT LU EETLET ., [U—F# =h2 2 #1770 TReads & 5% Countsl - e 1827 7= & IR(Counts per
kilobase; CPK)b & F X ZE RF+5NET .,

(27 =TF 4L 2D EE | TRAL L 2T s BT HET L2 UICEEIL LI Tear ~,

1. BEcWl DD o H e ST 77 ) (sample length count.txt)D IgS:
135 BMENTH, gene ID, BIFI|E, W o #SRNE 27 AILT T BETTT,

AL | HFF I
ERAE | B F I
ERRAE | T LA

f

* Silhouette 2 37D F . jr#m{k |+ 7 L.} | EDASea(Risso 2011) (last modified 2013/06/24)
. ERIE| T

in ¥ <- "sample length count.txt" # AN T T M IBEIEEL Tin_fIC#iH
out_f <- }’:g-:l txt™ #1077 1 B EIEE L Tout_flCigiM
param <- 1009 # [Reads per X] OXD{EZEIEE(T 7 =) FIIRPKZD T1000)

#ANT T A IDEEA A
data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in fTIEEL /=77 1 1
#EEAL T BT TH
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0 748—7v7 (758365 genes&E>T=MD H\?)
O HTSeqTHV MERERIF
m htseq-count&EHO M E—FK
m Usage (FIFE) DEABEEAH . EfT(geneL NILADI U T—2DEF)
s FEROER.ICARXTILDOE R
m FRrE1~3
m :E784 (-t gene —i Name& L T. gene symbolZfeature L THESIZIL)
n J7AILRXDEH(GFF3 — GTF)
m T—HDIERRIE (RPK, RPM, RPKM/FPKM)
0 A>hA, RPK(EEMEWEFMIE)
O RPM(#8)—F#DENEFHIE)
O RPKM/FPKM (R &#) —F DA ZHIE)
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T (120,689 genes X 36 samplesD ok
R P M *ﬁ IE FT—3 774 JL (sample_blekhman_36.txt) [Z
L CRPM##IEZEITT D (L. @HI#E10

RO)IEEBHfiFHT

(last modified 2018/05/30, since 2010)

~m o T iR | O BRI | F S A OUF — 4 | BEDZ 7 A L3S (last modified 2014/06/21)
= ;w; o T Tﬁl | ErhD ot # % (last modified 2015/07/03)
LR TE « JPRRAE[12DLT (last modified 2014/06/22)
« PRl | BT | RPK or CPK (AL E%EEJ (last gigified 2015/07/04)
« IFHA1E | B8 | RPM or CPM (i modified 2016/05/12)
What'sl " EH{E | E#E | RPEM (last modified 2::1151}?'(34
e Eiﬂftlﬁ/?",lbl?'\"""“*“ = faiv il IO lansainsinas
. T7| IERIE | e | RPM or CPM (#8')—F#4ilIE) NEW
o [ .
. F;;;; . NPT =827 iR AT, WS SO —F#rel ) —F #051007 (millionfE - iz 2F @
. Silhol « |) —F #1; Reads per milllon (RPM)| | CE# g 205U BETLET . [U—F #=h" "+ #1700 TReadsD &
— A% Counts| C B : ERl it —
. (5511 =[F (L4 10. B2 L7 — 24100 20,689 genes>36 samplesi ™) 2k 7 —#(sample blekhman 36.txt)D IS
1. BEC &7 a5 in_f <- "sample blekhman 36.txt" #2727 A IBEIREL Tin FICEIN
out f <- "hogel®.txt" #2277 1 I-BEEBEL Tout FI-HIH

133 BAENT . gen

paraml <- 1008086

#AN 7 7 A IDFEA
data <- r‘ead.t;‘ble #RE(ERE)

nf <- paraml/colSums(data)
data <- sweep(data, 2, nf, "*")

77 IICRTF
tmp <- chbind(rownames(data), data)
write.table(tmp, out f, sep="\t",

£

#EE RO — F#HEETERPMICL 208132

il‘l 'F - " sam (=) 1|:| . X
out £ <- " F.:l #A7 T A IDEFEAA R
par‘Eml ‘- -_3;_;]3;5:;5:::: data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in f T157E

#1%) — F#ERT

#1F HALRETESTH L 7o¥E 78 nfl - 154
#1F 3 {biRde &5 | Hh  7oFE AR Fdatal CHE 1
#i% ) — F#EERT

#F7F L 7o\ B4R & tmp | CTEEA
append=F, quote=F, row.names=F)#tmp 5 % I57F

>
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o _37 RSARERBET, YT LGN ElZTyT
RPM*ﬁIE 0),{ SN —FHZEEHELEER, Y7L
LB DSEEIZIE, COBR—FHZERZSD
B H - = sample_blekhman_36. i)\%ZF j?,m% %n_,\ Pﬁﬂ%ﬂmﬁ(one m||||on)
foh BA A-TLATIR ER 75 #E ®x o 7R [TRIZ DD HY. RPM (Reads per million)## 1E
Bz0682 v fr | =SUMBZ B20GEO0) v
A B C D E F G H I "
20677 |EMN=GO0000221 765 0 0 0 0 0 0 0 0
20678 |EMNZGOO000221 766 0 0 0 0 0 0 0 0
20670 |EMNSGO0000221767 0 0 0 0 0 0 0 0
ooee0 |EMNSGO0000221768 0 0 0 0 0 0 0 0
ooee1 |EMNSGO0000221770 4 Z 4 0 Z 2 0 0
soeg2 |EMNSGOO000221771 0 0 0 0 0 0 0 0
ooegz |EMNSGO0000221775 0 0 C 0 0 0 0 0
20684 |EMN=GO0000221778 0 0 0 0 0 0 0 0
20685 |EMN=GOOO00Z221 781 0 0 0 0 0 0 0 0
20686 |EMN=GOO000221 782 0 0 0 0 0 0 0 0
20687 |EMNSGO0000221783 0 0 0 0 0 1 0 0
ooege |EMNSGO0000221784 0 0 0 0 0 0 0 0
soego |EMNSGO0000221786 0 0 0 0 0 0 0 0
2oe00 |EMNSGO0000221788 0 0 0 0 0 0 0 0
20691
2D692| 1665987’1 1719120 1620189 1801009 1393367 1400604 13465615 1497738 7
20693 El =
sample_blekhman_36 ) 4 3
ERT T E M -——+ 100%
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" NN S & E0132-137

RPMﬁIEGD'f

HLRZA T, FIZAIXDEQD YT ILIE LB (F IR

I\I: ZEEEFOEQBRE)ZFITO E. DDIFHIMNQIZEEA

TL2{ARRI(=Z(1,801,009 / 1,346,515 =)1 344 & F IR

BETT

June 12, 2018

B H S - smple ol JREETHAHEZRBKTHND T, DTEHRIRELD
b @A Asuohows 5 sm H DEGHYELKRHEINDTEAS, EAATNIERIEL
Bz0GIZ  ~ fr | =SUMBZ B20GEO0) v
A B C D E F G H I -
20677 |[EMNSGOO00O0DZ21 765 0 0 0 0 0 0 0 0
20678 |EMNSGOO00O0Z221 766 0 0 0 0 0 0 0 0
20670 |EMN=GO0O0O0Z221767 0 0 0 0 0 0 0 0
20680 EMN=GO0000Z221768 0 0 0 0 0 0 0 0
20681 EMN=GO0000221 770 4 Z 4 0 i Z 0 0
20682 |EMNSGOD000221771 0 0 0 0 0 0 0 0
2oeez |ENSGOO0O0Z21 775 0 0 C C 0 0 C C
20684 |ENSGOO0O0Z21 7178 0 0 0 0 0 0 0 0
20685 |EMNSGOO000Z221 781 0 0 0 0 0 0 0 0
20686 |EMNSGOO0O0Z21 782 0 0 0 0 0 0 0 0
20687 EMN=GO0O000221783 0 0 0 0 0 1 0 0
20688 EMN=GO0000221724 0 0 0 0 0 0 0 0
20680 EMN=GO0000Z221 720 0 0 0 0 0 0 0 0
20600 |EMNSGO0000Z21 788 0 0 0 0 0 0 0 0
20691
2[)692' 166598?1 1719125 1620189 1801009 1393367 1450604 1346018 1497738 &
20693 ‘ . El =
sample_blekhman_36 IZ'_-EZI 1 9

FH M -—F—+ 100%
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- _137

RPMﬁIEGD'f

B HS

B20G52 -

20677
20678
20679
20680
20681
20682
20683
20684
20685
20686
20687
20688
20689
20690
20691
2n592|
20693

EMNSGOODO0221 765
EMNSGOOO00221 766
EMNSGO0000221 767
EMNSGOO000221768
EMNSGOO000221770
EMNSGO0000221 771
EMNSGOO000221 775
EMNSGOOD00221 778
EMNSGO0000221 781
EMNSGOOO00221 782
EMNSGOO000221783
EMNSGOO000221 784
EMNSGO0000221 786
EMNSGOO000221788

B2

A

0
0
0
4
0
0
0
0
0
0
0
0
0

1665987 |

sample_blekhman_36 )]

BETT

June 12, 2018

sample_bleld

Fifd

R1L4.HSF1
1665987
R1L1.HSMI1
1346515
Rl
2 64
R1L&.PTM1
1481536
R1L7.RMF1
2400660
R1L3.RMM1
2657274
> |

colSumsEE# T, FIC

ExceI&RFEIE]'CHLﬂ_ﬁ?ﬁ‘?%%*bfb\%)-:&?ﬁﬁ’)?ﬁ‘%)(@

T—ATRICIEEEETT
CIEFEEHIERIDIKEE)

&@) - QRPMFHIEE D
bHE.EEI00RIZHS(CZ

DY)

—F&ZE—RICERT,

TR b

> colSums (data)

R4LZ.HSF1
1719125
R5LZ.HSM1
14597738
R4L4.PTF1
2677771
R3L3.PTMI1
16594688
R5L1.RMF1
21108086
R3LE.RMM1
2505941

RZ2L7.HSFZ
1620189
R2L3.HSMZ
2217235
RZ2L4.PTFZ2
1510402
R2LE.PTMZ2
1608138
R2LZ.RMFZ
2338433
R2L6.RMMZ
1942256

R3LZ.HSFZ2
1801005
R4
21 94
ReL6.PTF2
1881431
R4L&.PTMZ
1546512
R5LE.RMF2
1533906
R5L4 .RMM2
1574502

REL1.HSF3
1393867
R3L6.HSM3
1574228
RE3L7.PTF3
1838275
ReL2.PTM3
1745188
R3L4 .RMF3
2685655
R3L1.RMM3
211945%¢

FE=E= -~

BN B>

RELZ.HSF3
1450604
R4L1.HSM3
1825373
R5L3.PTF3
1813918
R6L4.PTM3
1803555
R4L7.RMF3
2534595
R4L3.RMM3
2411707

1|

1713125

1620189

1801004

<

I

1593667

H B M -———+ 100%

1450604

1346515

S =

1437738
=

Ly

£

s

-
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B = =0132-] DA SIIE. 20,689 genes X 36 samplesDHI T —4,
RPM *ﬁ N3 YT L) S LSRR —FRIFEG LD T, QERIE
FRBINFIZFIZ LIRS, OnfD &, BIENTHILnfD

10. 727 L7 — 2410020,689 genes<36 samples®NI /7 B (L F|EEFULL36, 2DntA T oD EEH

in_f <- "sample_blekhman_36.txt" #5071 %)T:&)(:s M‘gfdtgﬁﬁi—cfdtgg EE(:: tol\ogg'??b—CJ:L\
out f <- "hogel®.txt" #1227 T I EB*IEEL Lout_TloigiH
paraml <- 1000000 #HRCEORE) — FHEFETERPMICL 2L ES13 2

#AN T T A I DEEA P
data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in f Ti57E

#i ) — FEERT
#kiﬁhﬂ:)
nf <- paraml/colSums(data) #1F LR ECEET R L 2 e nf | TR
data <- sweep(data, 2, nf, "*") #1F 3 LRE = & 5| | T oS A datal g i
#ig ) — F#UERT
#2771 IICRT ‘R R Console =R <=
tmp <- chind(rownames(data), dat a
write.table(tmp, out f, sep="\t" > nft
R1L4.HSF1 R4LZ.HSF1 RZL7.HSFZ R3L2.HSF2Z RBL1.HSF3 RELZ.HSF3
< 0.6002448 0.5816913 0.617211% 0.5552443 0.7174286 0.6893680

R1L1.HSM1 R5LZ.HSM1 RZL3.HSMZ E4L8.HSMZ R3L&.HSM3 R4L1.HSM3
0.7426579 0.6676735 0.4510122 0.461255% 0.5065271 0.5478332
R1L2.PTF1 R4L4.PTF1 RZL4.PTFZ ReL&.PTFZ R3LV7.PTF3 R5L3.PTF3
0.37491e0 0.373444% 0.5234500 0.5315103 0.5439882 0.5512%928
R1L6.PTM]1 R3L3.PTM1 RZLS.PTMZ R4L6.PTMZ R6LZ.PTM3 ReL4.PTM3
0.6749752 0.5900791 0.6218372 0.5137394 0.5730042 0.5544¢605
R1L7.RMF1 R5L1.RMF1 RZLZ.EMFZ E5L8.EMFZ R3L4.RMF3 R4L7.RMF3
0.4165521 0.4737527 0.4276368 0.6519304 0.3723486¢ 0.3945404
R1L3.RMM]1 R3LE.RMM]1 RZL&.FMMZ EHL4.EMMZ ER3L1.FEMM3 R4L3.RMM3
D.F?EBZSS 0.39%0517 0.514854¢ 0.5064568 0.4718103 0.414¢6441
- |
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10. B2 7 — 241(020,689 genes>36 samples®A 2 2/ F 7 — 2 (sample

in_+ <- "sample_blekhman_36.txt"
out_f <- "hogel®.txt"
paraml <- 1806866

#A N7 7 A IDFeA A

data <- read.table(in f, header=TRUE, row.names=1,
'R R Console
#EEF(ERL)

nf <- paraml/colSums(data)
data <- sweep(data, 2, nf, "*")

#2771 ILICTRTF
tmp <- chind(rownames(data), data)
write.table(tmp, out f, sep="\t", :

£

1okl

|} nt
R11.4 .HSF1

0.e002448

R1L1.H3M1
0.7426579
R1L2.PTF1
0.3749160
R1L&.PTM1
0.6749752

June 12, 2018

R1L7.RMF1
0.4165521
R1L3.RMM1

OnfRIRILDIBB DEZETHSD. RILAHSF1H
7 ILDIEFRE{%%2(0.6002448)1% . 21,000,000 /
1,665,987 = 0.6002448¢ L CEtEL TLVS, ZZ T
(31,665,9871XR1LAHSF1H T )LD #)—R L

R4LZ.HSF1
0.5816e913
R5L2.H5M1
0.6676735
FR4L4.PTF1
0.373444595
R3L3.PTM1
0.5500791
R5L1.RMF1
0.4737527
R3LE.RMM1

0.3763255 0.3950517

> 1000000/1665987
0.6002448
> paraml/1665987
0.6002448

[1]

[1]

> |

‘..

#0277 1 IBEIEEL Tin_fITE i
#5277 A IBFIEEL Tout_fIT#EHA
#FRE RO — FEEEERPMICL WG EIZZ

sep="\t", quote="")#in fTI5E
S€P°

RZL7.HSFZ
0.6172115
R2L3.HSM2
0.4510122
FR2L4.PTFZ
0.5234500
RZLE.PTMZ
0.6218372
RZ2LZ.ERMFZ
0.4276368
R2L&.RMM2
0.514854¢6

I

R3LZ.HSFZ
0.5552443
R4L8.HSM2
0.46125595
ReLée.PTF2
0.5315103
R4L6.PTMZ
0.51373594
R5LE .RMF2
0.65159304
R5L4 .RMM2
0.5064568

REL1.HSF3
0.717428¢6
R3L&.HSM3
0.5065271
R3L7.PTF3
0.5439882
ReLZ.PTM3
0.5730042
R3L4.RMF3
0.372348¢6
R3L1.RMM3
0.4718103

(= [ ][]

REBLZ.HSF3
0.6893680
R4L1.HSM3
0.5478332
R5L3.PTF3
0.5512928
ReL4.PTM3
0.5544605
R4L7.RMF3
0.3945404
F4L3.RMM3
0.4146441

-~

m
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R EEEENET | RPVMREIX. DA A T7AILIERICHE L S Sdata

D.Q&HIZL T, QEFILFZRFntE . DHEMTT-
HEERE B WdatadA T Oz IMMIHERT A ETER

10. 22 )7 — 424100 20,689 genes=36 samples®i? ./} 7 —%(sample blekhman 36.txt)D H5:

in_+ <- "sample_blekhman_36.txt"
out_f <- "hogel®.txt"
paraml <- 1806866

#A N7 7 A IDFeA A

data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in f Ti57E

#EEF(ERL)
nf <- par‘amlf’colf&a}'

data <- sweep(data, 2, nf, "*")

#2771 ILICTRTF
tmp <- chind(rownames(data), data)

write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmpD P& *{5°E

£

#0277 1 IBEIEEL Tin_fITE i
#5277 A IBFIEEL Tout_fIT#EHA
#FRE RO — FEEEERPMICL WG EIZZ

#i6 ! — FEERT

#1F HALREESTE L Fo i A7 nf| CHE5A
#1F MALFRE TSI i T 7oFE R E datal SHE A
#ig ) — FEERT

#R 17 L 7oL [FIR F tmp | ZHEEA

>

June 12, 2018
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RPM##IE# DdataA Tz UM IxL T,
colSumsBEM TR IIDIY —F#ER <. &0
BEILC100A(1e+06)[Z/i>TLNA I ENH MBS,

10. 2,7 17" — #410020,689 genes<36 samples®ND ./} 7 —R(sample blek| #21 ) —RE AU TINAD T, T JLEITK

in_f <- "sample blekhman 36.txt" #2771 II-E*IEE ma(:;ﬁ{Eh\E@é&L\j Eﬁ‘i@ﬁf%éo
out f <- "hogel®.txt" #1277 1 IEFIFEL Tout_TIoi5H
paraml <- 1000000 #HRCEORE) — FHEFETERPMICL 2L ES13 2
# 27 D EEA A
d;l%?{-J riad.ta:ﬁ;?ﬁ_f, header=TRL R R Console =0 RS
|:>- data <- sweep(data, 2, nf, "*") # IR FREE Z218
#EE(EHRE) > colSums (data) #iel) - WE T
nf <- paraml/col5ums(data) R1L4.HSF1 R4L2.HSF1 R2L7.HSF2 R3L2.HSF2 R8L1.HSF3 RB8LZ.HSF3
data <- sweep(data, 2, nf, "*") le+06 1e+06 1e+06 le+06 1e+06 1e+06
R1L1.HSM1 R5LZ.HSM1 RZL3.HSMZ E4L8.HSMZ R3L&.HSM3 R4L1.HSM3
#7 7 A IR le+06 le+06 le+06 le+06 le+06 le+06
tmp <- chind(rownames(data), data) R1LZ.PTFl R4L4.PTF1 RZL4.PTFZ REL&.PTFZ R3L7.PTF3 RS5L3.PTF3
write.table(tmp, out_f, sep="\t", : 1le+06 1e+06 le+06 1le+06 1e+06 le+06
R1L&.PTM]1 R3L3.PTM1 RZLE.PTMZ RALE.PTMZ RelLZ.PTM3 ReLd.PTM3
< 1le+06 1e+06 le+06 le+06 1e+06 le+06
R1L7.RMF1 R5L1.RMF1 RZLZ.EMFZ E5L8.EMFZ R3L4.RMF3 R4L7.RMF3
le+06 le+06 le+06 le+06 le+06 le+06
R1L3.RMM]1 R3LE.RMM]1 RZL&.FMMZ EHL4.EMMZ ER3L1.FEMM3 R4L3.RMM3
le+06 le+06 le+06 le+06 le+06 le+0&
>
> #I71ILCIRTE
> tmp <- cbind(rownames (data), data) HRFLELFEHRELS
> rrite.table{tmp, out f, sep="\t", append=F, quote=F, row.$5 [_
=

June 12, 2018
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" oM
Contents
m AV UMNEHRIREOHRS
0 748—7v7 (758365 genes&E>T=MD H\?)
O HTSeqTHV MERERIF
m htseq-count&EHO M E—FK
m Usage (FIFE) DEABEEAH . EfT(geneL NILADI U T—2DEF)
s FEROER.ICARXTILDOE R
m FRrE1~3
m :E784 (-t gene —i Name& L T. gene symbolZfeature L THESIZIL)
n J7AILRXDEH(GFF3 — GTF)
m T—HDIERRIE (RPK, RPM, RPKM/FPKM)
0 A4>bA, RPK(RESMEWNEHHIE)
0 RPM (&1 —F#DEWNVEFHIE)
T RPKM/FPKM (RE &M —F DM A ZEHIE)

June 12, 2018 148



MRPKMIZ., B2 K 4#H1E (RPK) &481) — R 8L
fH1IE (RPM) ZH A EHE=1ZITTT . Ch
Hi&<expression levelEL THYKRHONE T,

RO)IEEBHfiFHT

(last modified 2018/05/30, since 2010)

45 TIERPKMTIZAZLFPKMA K{fFEhNE T,

— o
LSRR |

InTE

What's
L] r?-.:,-
o [
» [H29
+ Silho

T iR | O BRI | F S A OUF — 4 | BEDZ 7 A L3S (last modified 2014/06/21)
: (last modified 2015/07/03)

T iR | ERIESDTD ;
FHA1{F [ 2201 T (last modified 2014/06/22)

Al A S T AN

E#R1L | B | RPK or CRE |

(3 (1
modified 2015/07/04)
FHE | 7P | ENESeq(Risso 2011) (last
FH{E| % Z I-F] | RNASeqBias(Zheng 2011

BiEFERENNC &) —F #reTE0%] &5 1000 bp (kilobase) THE!) —F #5100 ATC o Fo oD ) — 1 #r
Reads per kilobase per million (RPEM)J | CZF #8240 AL ET .

ERRAE | B 2L 1220 T (last modified 20
EHA{E| %7 IR | Upper-guartile(Bullard 201

P77 LD EE | TERAL-L D7 I F BT HEST L O VICEEREIL LI e ae ~
1. BcvlEED 2/ ERE 2771 W (sample length count.txt)y®D I5S:

F 1k | o7 - | Quantile(Bullard 2010) (1af
ERAE| 2 IR | 2880 | FERIERY | IDEGES
ERAE | T2 | 288R] | FEE# ) | DEGES

June 12, 2018

IERIE | &g | RPKM

1-35|BHEN T, gene ID, BCFIE, 170 F 0070207 ILT T,

# 77 1 IIBEEEL Tin_fICFE
# LN 77 1 IBEEEL Tout_fICTEHA

in £ <- "sample_length_count.txt"
out ¥ <- "hogel.txt"

#A N7 T A IDFEA A
data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in f TIE%E
#Esa L TAREITTT
#i5 ) — F#RERT

#AE(EHRL) _ _

nf RPM <- 1000000/sum(data[,2]) #F R LFRE(RPMFAER) # 5T E L /235 F Fnf_RPM

nf RPK <- 1809/data[,1] #F R EFRE(RPKFAER) 5t E L 125 F Fnf_RPK

data[,2] <- data[,2] * nf_RPM * nf_RPK #FiR{LFR#HFEITICHNTISERF ORI A
#EERL T AEITTY

#2741 ILICIRTE
tmp <- cbind(rownames(data), data) #F7F L fo L VISR F tmp | C 1R
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmp®D 5 ¥ I5FE

< 2>
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O _ nlx. BEDH8short readtF Iy TSN T=read$ %

R—RX LTV =AY, S ldpaired-endT—42 Tl —FELEL
> TET=-M T, paired-end T L, Bl D B FEC 5! (fragment)

RO)IEEBHfiFHT

(last modified 2018/05/30, since 2010)

MUK DIYTEINF=DDEZEZ DL ASTT, 12
MBRPKMTIE%KFPKMTY , AVt TMI2<{EIL TT A,

oy 7 T B IO R 52000 L IO AESE VS BRTELIABYEE A,

YL T R EElESND L # % (last modified 201
Ji@)‘f?'j% o [F#1{k| 1200 T (last modified 2014/06/22)
+ ML | Bi# | RPK or CPK (ALP| EFHIT) (last peadifadanisinzinn

e (1
. modified 2015/07/04)
What's| , FHE | 7P | ENESeq(Risso 2011) (last
o [« FHIE| o F I | RNASeqBias(Zheng 2011

o T2 e E3AE [ T2 LA 120U T (last modified 20
. rl_ﬁ « FH{k| %7 IR | Upper-quartile(Bullard 201

» Silho| « [FHIE| Y7 IR | Quantile(Bullard 2010) (la

o IFR{L| S Z IR | 285R] | FERISGY | IDEGES
« EH{E| YT ILRT | 28FRT | FERLAY | DEGES)

IERIE | &g | RPKM

B FEEEN T 20— #0ETBLFIEA51000 bp (kilobase TFE —F #0100 A7 o Fo M ) — P8
Reads per kilobase per million (RPEM)J | CZF #8240 AL ET .
27T LI VDER| TEIRLIZ D7 I BT H LT L O VICEREIL LTI~
1. BcvlEED 2/ ERE 2771 W (sample length count.txt)y®D I5S:

135BH TN TN, gene ID, BLFI&E. 1D o #2702 77 LT,

in_f <- "sample length count.txt”™ # N7 7 4 IIBEEEL Tin FIZHEN
out_f <- "hogel.txt™ #1077 A IBEEEL Tout_fIZFHEH

#A N7 T A IDFEA A
data <- read.table(in_f, header=TRUE, row.names=1, sep="\t", quote="")#in f TIE%E
#Esa L TAREITTT
#i5 ) — F#RERT

#EE(ERL)
nf RPM <- 1000000/sum(data[,2]) #F R LFRE(RPMFAER) # 5T E L /235 F Fnf_RPM
nf RPK <- 1809/data[,1] #F R EFRE(RPKFAER) 5t E L 125 F Fnf_RPK

data[,2] <- data[,2] * nf_RPM * nf RPK #F#{LFE#FEITICHNT IR EFOAEICM
HESEL T AREITTT

#2741 ILICIRTE
tmp <- cbind(rownames(data), data) #F7F L fo L VISR F tmp | C 1R
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F)#tmp®D 5 ¥ I5FE

< 2>
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" A DRPKMIEEDEHIAEE T — 4 CEE(ZR
—_— S A0 T80 ChETEZTA—T VIR ERS,
mAaE N

QF#ANZE. 3L

REFTLEERER

IERE | £ | RPKM

BETETEY . 20U —F #ETBFI 51000 bp (kilobase T #L) —F #0100 A 2o o B — 1 #:
Reads per kilobase per million (RPEM)| | CZF 8T 20U ARl ET .
P71 -TF 4L OO EE | TRALI L PV EELTHEST L O M CFFEIL LI TFE a2,

#4277 A I DEERAIA R

1. Byl o R ST 71 ) (sample lensth count.txt)DIHS:
1-35| B ENT . gene ID, BIFIE. B L #hSE 27 ILT . \
in_f <- "sample length count.txt™ #ANT 7 A IBEIEEL Tin_floiEi
out £ <- "hogel.txt" #£H 77 A ILEEIEFL Tout fITHEM

- i = = LIPS PPRN S L L WS O iy (0 =L
data <- read.table(in_f, header=TRUE, Pz%gi?te‘g'%}i?iff R Comean - | EhlE
A ) — PR EIOR | L A
=1, s nonsns
#EF(IERAL) : g R p— > data <- read.table(in f, header=TRUE, row.nas
nt RPM «<- 1808068/sum(datal,2 # i (RPM - -+ = o L Fen ST &
nf_RPK <- 1000/data[,1] 41F 48 {E{780 (RPIGHT head (data) #IEEES
data[,2] <- data[,2] * nf_RPM * nf_RPK #IFiR{kiR#% 81710 Length Count
#tEEZ L TAREIFTY NM 203348.1 3543 3
49 R NM 001008737.1 1897 19
i - -
tmp <- cbind(rownames(data), data) #FEFLICLEEE Tt NM_001037228.1 237 7
write.table(tmp, out_f, sep="\t", append=F, guote=F, row NM_D33133-2 886 0
NM 138368.3 44473 56
< NM 152833.Z2 2844 85
> sum(datal[,2]) #1)5
[1] 2385273
=
> |
W
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" (Ddata?t 7

~ O

pga

HrD . 215 B AED
I EiFHR. @25 B DO MERR,

dataA 7ok

IERE | £ | RPKM

B FEEEE T 20 —F #rE T BT EH 1000 bp (kilobase T #E —F #0100 A2 o oM — 1 #:
Reads per kilobase per million (RPEM)| | CZF 8T 20U ARl ET .
D7 ]=-TT7 L OO ZE B TEIRLI D7V EENTH LT LD JICEEIL LI TFeae ~,
1. BcSlESD D - R S8 771 ) (sample lensth count.txt)DInS:

1-35BHENT . gene ID, BLFIE DD 4 800573577 A ILTE .

in_f <- "sample length count.txt” #A N 277 IBEIEEL Tin ISR
out_f <- "hogel.txt" #1h 77 - I-BEIEEL Tout f£ICTEH

#ANT 7 A IDFEA AP
data <- read.table(in_f, header=TRUE, row.names=1, sep="\tisoauotosmll#io L Tt

#ﬁggﬂbfﬁggfa— |=’Ii‘ R Console

#E — FRERR L

B ‘J&:’ﬂ?*ﬂb@ﬁ;@ﬁ%
d

#EFE(ERIL) _ ata <- read.t in header=TRUE,
nf RPM <- 1000000/sum(data[,2]) #IF RALTRE (RPMFRLE head (data)
nf RPK <- 1090/datal[,1] #1F 38 {173 (RPKFHRLE
data[,2] <- data[,2] * nf_RPM * nf_RPK #IFiR{kiR#% 81710 Length Count
#tEEZ L TAREIFTY NM 203348.1 3543 3
4004 LR NM 001008737.1 1897 19
T c -
tmp <- cbind(rownames(data), data) #FEFLICLEEE Tt NM_001037228.1 537 7
write.table(tmp, out_f, sep="\t", append=F, guote=F, row NM_D33133-2 886 0
NM 1383€8.3 4443 56
< NM 152833.2 2844 85

> sum(datal,2])
[1] 2385273

=
> |
<
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" SN DieY—

K#k1%2,385,273, 1005 ZHiZ

7\ s A1) —FH (RPM) #HIEDEXFE T, @
23— #X %9240 8 DB T (EREIZ [
IERUE | 3478 | RPKM 1/2.385273) (212 MD1=55EF I 5,

B FEEEE T 20 —F #rE T BT EH 1000 bp (kilobase T #E —F #0100 A2 o oM — 1 #:
Reads per kilobase per million (RPEM)| | CZF 8T 20U ARl ET .
D7 ]=-TT7 L OO ZE B TEIRLI D7V EENTH LT LD JICEEIL LI TFeae ~,
1. BcSlESD D - R S8 771 ) (sample lensth count.txt)DInS:

1-35BHENT . gene ID, BLFIE DD 4 800573577 A ILTE .

in f <- "sample length count.txt” # AN T 7 A IABEEEL Tin_fICHEH
out_f <- "hogel.txt" #1877 1 I-BEIEE L Tout_fIIiEiH

#ANT T A I DEEA A
data <- read.table(in_f, header=TRUE, row.names=1, sep="'+%
#iEEIL T 273 T e R console
#5 1 — FEERT

#EFE(ERIL) > data <- read.
nf RPM <- 1000000/sum(data[,2]) #IF RALTRE (RPMFRLE head (data)
nf RPK <- 1090/datal[,1] #1F 38 {173 (RPKFHRLE
data[,2] <- data[,2] * nf_RPM * nf RPK #F#R{biFE#HFEITIC
#HEIL T ATAFTE NM 203348.1

NM 001008737.1

ﬁn?pra(T Jggzl%jﬁawnamez{data}J data) #FTF L L ESE E tw NM_001037228.1
write.table(tmp, out_f, sep="\t", append=F, quote=F, row NM 033183.2Z2
NM 138368.3
< NM 152833.2
> sum(datal,2])
[1] 2385273
=
g

£
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P T (T -~

> #ADTPANDEA AP

table ( in. header=TRUE,

Length Count

3543 3
1897 19
537 7
886 0
4443 56
2844 85

Lo ]| &S]

"~

row.nas

#IEEDS
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Ac%l & (RPK) ##H1ET...

IERE | B HE | RPKM

BIEFEREN) &0 —F #rET AT £4°51000 bp (kilobase) T#E —F #103100° A7 o & F0)

Reads per kilobase per million (RPEM)| | CZF 8T 20U ARl ET .

(PP ]-TF 4L OO EE | TR 27 I EENTHST L2 I FEEIL LT

1. BcSlESD D - R S8 771 ) (sample lensth count.txt)DInS:
1-35BHENT . gene ID, BLFIE DD 4 800573577 A ILTE .

in f <- "sample_length_count.txt"”
out £ <- "hogel.txt"

#4277 A I DEERAIA R

data <- read.table(in_f, header=TRUE, row.names=1, sep="'+

#EDLTARETTY
#i5 ) — F#ERT

#FE (TR .
nf RPM <- 1000000/sum(data[,2]) #1F 38 {173 (RPMFALE
nf RPK <- 1090/datal[,1] #1F 38 {173 (RPKFHRLE
data[,2] <- data[,2] * nf_RPM * nf RPK #F#R{biFE#HFEITIC
#HERL T AREITTT

#2771 ILICRTE
tmp <- cbind(rownames(data), data) #HFEELZLEE Tt
write.table(tmp, out f, sep="\t", append=F, guote=F, row

<

June 12, 2018

# 77 A NBEEEL Tin_fICH A
#t N 277 1 IBEIBEL Tout_fICTIEH

DI D2 DONELEFHERELANILDOK/NMEZR
[ZEB. £ Mf=-£19 vs. 1T
NM_001008737. 1M [EF5HZ LY, LHLAEA
5. Be5&K+1,897 / 537 = 3.53(ZF KLY,
- T, EEHRMEIELHHoT=5RPKMIE
TIEIR/NMEABRILEET BT,

" L T B s -~

R R Conscle

> #ADTPANDEA AP

Lo ]| &S]

"~

> data <- read.table(in f, header=TRUE, row.nas$

> head (data) #IESHS
Length Count
NM 203348.1 3543 3
NM 001008737.1 1857 1%
NM 001037228.1 537 7
NM 033183.Z2 886 0
NM 138368.3 4443 56
NM 152833.Z2 2844 85
> sum(datal,2]) ##e1S
[1] 2385273
>
- |
W
£ >
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O—k&E%
(X, CAGRLCIZAYET , DARPKMIETT,

ETL=4EE DR Console[E E

REBEFTIER

IERE | £ | RPKM

BEFEFYILOU—F ﬁl"&rﬁﬁllﬁﬁ‘lﬂm bp (kilobase) T#E!) — F #1007 o To 2B — | #4;
Reads per kilobase per million (RPEM)| | CZF#8d 2424 A7l ?I"ﬁ'

[ZF =7 L O D EE | TR 27 I E BT HEST L2 UISEEEIL LI T ar ~
1. BcSlESD D - R S8 771 ) (sample lensth count.txt)DInS:
1-35BHENT . gene ID, BLFIE DD 4 800573577 A ILTE .

# 77 A NBEEEL Tin_fICH A
#t N 277 1 IBEIBEL Tout_fICTIEH

in f <- "sample_length_count.txt"”
out £ <- "hogel.txt"

#4277 A I DEERAIA R

data <- read.table(in_f, header=TRUE, row.names=1, sep="\tZ auoto-mil#io L Tt

PRI T B rs | RCHESE
s ) — FEERT |

> datal[,2] <- datal

o |-E S|

[

2] * nf * nf RPK #IE#HS
<@~ e

#EE(EHRL) — " > head (data)
nf RPM <- 1000000/sum(data[,2]) #1F 31 LR (RPMFALE
nf RPK <- 1090/datal[,1] #1F k173 (RPKHILE 203348 .1 Leggzg 0 3533322
data[,2] <- data[,2] * nf RPM * nf RPK #FB{b{a##&i7ic M :
I T AT TE NM . 001008737.1 1897 4.15%%0223
. NM 001037228.1 537 5.4649433
T CERTF -
tmp <- cbind(rownames(data), data) #FRF Lo EEE Tt NM 033183.2 666 0.0000000
write.table(tmp, out ¥, sep="\t", append=F, guote=F, row I‘TM 136368.3 4443 5.284131¢
NM_152833 2 2844 12.5300049
£ >
> #IPAICIRTF
> tmp <- cbind(rownames (data), data) #FRIFS
> write.table(tmp, out f, sep="\t", append=F, S
> |

]

June 12, 2018

155




= DZD2DDEEFHIELANIILDK/INEEER
[ZEB. EOh I =19 vs. 1T
RaW COunt VS. RPKM NM_001008737. 1M [Z5HZ LAY, ELFI K4

IEIR{E | 25 | RPKM IEIZKYRPKMIE TIEZ R/MEERMNFERL =,
B ET (554 £ —F S5 TSI 8271000 bp (kilobase) T4 —F #1007 7o =D RIICE —H T ILNTDEGOIEIR
Reads per kilobase per million (RPEM)J | CEF B F &0 AT LET . —a (feature) FEﬁ @%}E’ b/\‘)bd) ﬁ”\Fﬂ{%%

[P ]-TF AL OO EE | TERLI 27 F BN THEST L2 UIZEEEIL LT
1. BcSlESD D - R S8 771 ) (sample lensth count.txt)DInS:

MY-WGEIL, I RMEIIBIEAETY,

1-35|BHENE N, gene ID, BLFIE. 1D o 000277 7ILT T .

in_f <- "sample length_count.txt™ #A N 277 A IBEIEL Tin_fICTH A
out_f <- "hogel.txt" #1877 1 I-BEIEE L Tout_fIIiEiH
# AT 7 A DT "
_ = = = B L T T~ e
data <- read.table(in_f, header=TRUE, Pz%gi?te‘?%l?iff%ﬁ' R R Comole [ e
w1 — FE T . ~
#el—paERT | data[,2] <- data[,2] * nf RPM * nf RPK #[F#RS
#EFE(FRIE) s v > head (data) #IEETS
nf RPM <- 1000000/ sum(data[,2]) #1F 0L 1% 8 (RPMFA T
nf RPK <- 1090/datal[,1] #1F k173 (RPKHILE 203348 .1 Leggzg 0 3533322
data[,2] <- data[,2] * nf _RPM * nf RPK #FHib{H##5i7c 1M - '
gL TAITTY |NM 001008737.1 1897 4.19%0223
457 4 LI NM 0010372Z28.1 537 5.4649433
i AT —
tmp <- cbind(rownames(data), data) #FRF Lo EEE Tt NM 033183.2 666 0.0000000
write.table(tmp, out ¥, sep="\t", append=F, guote=F, row NM_]-EBEEB-E 4443 5.284131¢
NM 152833.Z 2844 12.5300049
£ >
#71 IR

>
> tmp <- cbind(rownames (data), data) HIRTFS
> write.table(tmp, out f, sep="\t", append=F, S
> |

< >
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HITAIZ...

ORPKMIED #F01X . BE1005 V> 1=YIZI%:
UEtE A, BRIZEFR#HENDNOI-T—3
BT, $945 B ELVSEERMNS . FHDERS

IERE | 258 | RPKM R’M2000&LYENo=-DFEA5EFETEET,

BiEFEEE <D ) —F #re T E0%] &5 1000 bp (kilobase) Tig!) —F #5100 AT C o Fo M) — F #;
Reads per kilobase per million (RPEM)| | CZF 8T 20U ARl ET .

D7 ]=-TT7 L OO ZE B TEIRLI D7V EENTH LT LD JICEEIL LI TFeae ~,

1. BcSlESD D - R S8 771 ) (sample lensth count.txt)DInS:

1-35|BHENE N, gene ID, BLFIE. 1D o 000277 7ILT T .

in_f <- "sample length count.txt” #A N 277 IBEIEEL Tin ISR
out_f <- "hogel.txt" #L N 77 4 IEBFEEL Tout_fITHEIR
#ANT T A I DEEA A
data <- read.table(in_f, header=TRUE, row.names=1, sep=““jl'.'tRE""+|"—""‘“"'“ £oted
#ERD L T 27213 T | W RConsols @~
#E U — FRERT |
Length
#A T (IERL) { [.2]) R p—— NM 203348.1 3543
nt RPM «<- 1808068/sum(datal,2 # T RPM T
nf_RPK <- 1000/data[,1] SRR (RPCTE 00 1008737.1 1897
data[,2] <- data[,2] * nf RPM * nf RPK #FHibiH##5i7c NM_001037228.1 537
#tEEZ L TAREIFTY NM 033183.2 886
457 LB NM 138368.3 4443
T - -
tmp <- cbind(rownames(data), data) #FRF Lo EEE Tt NM_152833.2 2844 1

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

> #2074 ICIRTF
<

sum(datal[,2])
1] 4542%¢

W WOW W

June 12, 2018

0
=
5
0
5
2

Count

.35498¢66
1990223
.46849433
.0000000
.284131¢6
.5300049

tmp <- cbind(rownames (data), data)
write.table (tmp, out f, sep="\t", append=F, 5

Lo ]| &S]

"~

#HFRTFS
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HITAIZ...

|| Ik | 2% | RPKM

QESI RO FHEEZFTRE. FRBEYTT R,
1,000,000 / 2,668.197 = 374.8 T/EL\ASA
hoqAEBbndminilhEFEAN. Sl
BIFCEICHI NN ELGD=HTY,

BiEFEEE <D ) —F #re T E0%] &5 1000 bp (kilobase) Tig!) —F #5100 AT C o Fo M) — F #;

Reads per kilobase per million (RPEM)| | CZF 8T 20U ARl ET .

27 -T7 4L OO EE | TERLED 7LV E BT HEST LD I ZFEEIL LT~

1. BcBlEd 2 - R ZTU 771 (sample length count.txt)D InS:
1-35BHENT . gene ID, BLFIE DD 4 800573577 A ILTE .

out £ <- "hogel.txt"
#ANT T A I DEEA A

#HESAL TARTTY
#in ) — F#ERT

#2771 ICIRTE

<

June 12, 2018

data <- read.table(in_f, header=TRUE, row.names=1, sep="1'+%

in_f <- "sample length_count.txt™ #A N 277 A IBEIEL Tin_fICTH A
#1077 B EIEL Tout_fITTHiA

P T (T -~

R R Censcle

NM 001008737.1 1897
#EE(ERL) { L20) P NM 001037228.1 537
nf_RPM <- 1000000/sum(data[,2 # L (RPM -
nf RPK <- 1090/datal[,1] #1F k173 (RPKHLE NM_D33183.2 886
data[,2] <- data[,2] * nf_RPM * nf RPK #Fi{C{Z#%&i7ic NM_1383€8.3 4443
#tEEI L TAREIFTY NM 152833.2 2844 1
=

tmp <- cbind(rownames(data), data) #HPTE LT SR Fm #j’?{“’[‘:{%ﬁ.
write.table(tmp, out_f, sep="\t", append=F, quote=F, row > Tmp <- cbilind(rownames (data), data)

> write.table (tmp, out f,

> sum(datal,2])

[1]

4542%9¢

> mean (data[,1])

(1]
> |

£

2668.197

4.,1990223
5.4649433
0.
5
2

0000000

.284131¢
.5300049

Eiep="\t",

#HFRIFS
append=F, $
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