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W1: AR —i

W2:#TRRERARN)—

W3: T7—AMaE—

W4 fEFT#EfK5E T

W5 : GFF D BT JL1E

W6 : Extract features

W7 :bedtools GetFastaBed

W8 : Kallisto quant

W9 :Kallisto®D~¥=2a27)L

W10: EEERDAER

W11:CPM, CPK, FPKM, and TPM
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= HiE (F14E) ODWI-7EFECEE T,

W1: AA—k i =

= Galaxy X +

< C @ usegalaxy.org A :

J—0270- dfifkds - HETH~ NS I~

Tools w L 1 2 History <+ [0 %
#KEY htseqg-count on data 44 and data 45_2
search tools 0 q search datasets 0
EBEGO0001128470 130
Get Data EBGOO0D01128476 15 GSE107337_3samp|es
EBGO0001128500 99 54 shown
Send Data EBG00001128509 166 To®
- c 452 GB
Collection Operations EBG00001128529 0
. LGG_00001 195
Expression Tools )
LGG_00002 513 54: Column Joinondata @ 4* X
GENERAL TEXT TOOLS LGG_00003 21 52, data 50, and data 48
. : LGG_00004 138
Text Manipulation - 53: htseg-countondatad @ & X
LGG_00005 239
T e B 4 and data 47 (no featur
LGG_00006 680 e)
Join, Subtract and Group LGG_00007 6
LGG 00008 54 52: htseg-countondatad @ 4* X%
Datamash i
LGG_00009 1 4 and data 47
GENOMIC FILE MANIPULATION LGG_00010 13 51: htseq-counton data 4 @ & X
FASTA/FASTQ LGG_00011 1412 4 and data 46 (no featur
LGG_00012 1373 e)
FASTQ Quality Control LGG_00013 703
CAM /RAM - 1GG.00014 14 . 50: htseg-countondatad @& & X .
£ 3 > ~
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#1E (2 14E) OWI-TERLEE TS . DView

W2 : %ﬁ' fﬁ EXRY— all histories.

= Galaxy X +

< C @ usegalaxy.org A :

J—0270- dfifkds - HETH~ NS I~

Tools xS 3 1 2 History c+ 0%
#KEY htseqg-count on data 44 and data 45_2 .
search tools (X E search datasets
EBGO0001128470 130
Get Data EBGO0OD01128476 15 GSE107337_3sampIes
EBGO0001128500 99 54 shown
Send Data EBGO0001128509 166 Tee
- - 452 GB
Collection Operations EBG00001128529 0
. LGG_00001 195
Expression Tools _
LGG_00002 513 54: Column Joinondata @ 4* X
GENERAL TEXT TOOLS LGG_00003 21 52, data 50, and data 48
: : LGG_00004 138
Text Manipulation § 53: htseg-countondatad @ & X
LGG_00005 239
Filter and Sort 4 and data 47 (no featur
LGG_00006 680 e)
Join, Subtract and Group LGG_00007 6
LGG_00008 54 52: htseq-counton datad @ 4 %
Datamash i
LGG_00009 1 4 and data 47
GENOMIC FILE MANIPULATION LGG_00010 13 51: htseg-countondata 4 @ & X
FASTA/FASTQ LGG_00011 1412 4 and data 46 (no featur
LGG_00012 1373 e)
FASTQ Quality Control LGG_00013 703
CAM/RAM *  LGG.00014 4. 50: htseg-countondatad @& & X .

https://usegalaxy.crg/history/view_multiple » > ~
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= BiT[E (F14E) OWI-7ERILEETY » DView
. ElECAERKLIZEYET
W2 %ﬁiﬁtx I\ IJ _ all histories, FAD G & |

o
- — O X
= Galaxy | Histories X
< C & usegalaxy.org/history/view_multiple g
S-S D—oJ0- AEMIEv #HET—&v ~LT- 1o~ 888
search histories (%] search all datasets o - Create new
REOEARU— ~ | Switch to ~
GSE107337_3samples Unnamed history
54 shown
452 GB cA Y J (empty) e
search datasets (%] search datasets (%]

Drag datasets here to copy them fo the current history

@ cabU—EETT |

54: Column Joinon data52, @ &' X
data 50, and data 48

53: htseq-count on data 44 @ 5 R
and data 47 (no feature)

52: htseq-countondatadd @ 4" X%
and data 47

51: htseq-countondata44d @ & ¥
and data 46 (no feature)

50: htseq-countondatad44 @ &' %X .
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" . BiT[E (F14E) OWI-7ERILEETY » DView
Il hist o DG EITZALTRERLIZHRYET
W2 %ﬁiﬁtZHJ— R AR A B AL A DR A L

= Galaxy | Histories l/ﬁo)-t:s ;@iﬁé‘i@SWftCh to€?$j-o

< C & usegalaxy.org/history/view_multiple g
F—ofiF D—2J0- EEETE~ #HETF-—Y~ AT 1~ 288
search histories (%] search all datasets o - Create new
REOEARU— ~ | Switch to ~
GSE107337_3samples UnnameY history
54 shown
452 GB A X J (empty) >
search datasets (%] search datasets (%]

Drag datasets here to copy them fo the current history

@ cabU—EETT |

54: Column Joinon data52, @ &' X
data 50, and data 48

53: htseq-count on data 44 @ 5 R
and data 47 (no feature)

52: htseq-countondatadd @ 4" X%
and data 47

51: htseq-countondata44d @ & ¥
and data 46 (no feature)

50: htseq-countondatad44 @ &' %X .
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" . BiT[E (F14E) OWI-7ERILEETY » DView
Il hist o ANDG B ALTRRLIZHYET
W2 30N fEtXI‘U_ et il cop i i

= Galaxy | Histories

< C & usegalaxy.org/history/view_

T — AT

multiple

LD T, ZDEE1F@Switch toZz T, ;/u
HRELTROEDERN)—H, DIRFEDEXRN)

—(Z ﬁofL‘#’LliOK

J—o270— \lREdd~ HBE7—4F~

Using 17

search histor'ie‘ (%] search all datasets o - Create new
REOEARU— ~  Switch to <

Unnamed history GSE107337_3samples
54 shown

(empty) »>® 452 GB CA N

search datasets Q search datasets Q
Drag datasets here to copy them to the current history 54: Column Join on data 52, data 50, and data 48 @ & X

‘ O -2rU—1zZ=ce ‘ 53: htseq-count on data 44 and data 47 (no feature) @ 4 X
52: htseq-count on data 44 and data 47 @ & K
51: htseq-count on data 44 and data 46 (no feature) @ SR
50: htseq-count on data 44 and data 46 @ 4 %
49: htseq-count on data 44 and data 45 (no feature) @ & X
48: htseq-count on data 44 and data 45 @ $ X
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= Z#Z| £LLDView all historiesZ o= (ZZ ALREL

W2 %ﬁ ;E t X I\ IJ S [27E>TULV=I5 & L. @Create new Tk,

= Galaxy | Histories X

< C & usegalaxy.org/history/view_multiple g

Galaxy S-S J—o70— aEksEr HEF-—S~ AT 1~ 58

search histories (%] search all datasets o - Create new
REDOEARU— -
GSE107337_3samples
54 shown
452 GB CA O
search datasets 0

Drag datasets here to copy them fo the current history

54: Column Joinon data52, @ &' X
data 50, and data 48

53: htseq-count on data 44 @ 5 R
and data 47 (no feature)

52: htseq-countondatadd @ 4" X%
and data 47

51: htseq-countondata44d @ & ¥
and data 46 (no feature)

50: htseq-countondatad44 @ &' %X .
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®
W2: FTFRE R —

B,

DD EZA%Ztrans mapEL T ERN)—REE

b4

+

Galaxy | Histories

C

T — AT

& usegalaxy.org/history/view_multiple

oRibkds~> HEF7T—HF~> ~NILT~> 15—~

—27J0—

(%)

search histories

HEOEARU—

search all datasets Create new

Unnamed history

EARY—DEBIEEET BICIE

Zr e lF

(empt

search datasets

Drag datasets here to copy them to the current history

\0 EZ R —(3ZTY

= Switch to -
GSE107337_3samples
54 shown
452 GB O OY
search datasets Q
54: Column Join on data 52, data 50, and data 48 @ & X
53: htseq-count on data 44 and data 47 (no feature) @ $ X
52: htseq-count on data 44 and data 47 @ & K
51: htseq-count on data 44 and data 46 (no feature) @ SR
50: htseq-count on data 44 and data 46 @ 4 %
49: htseq-count on data 44 and data 45 (no feature) @ X
48: htseq-count on data 44 and data 45 @ $ X

==+
At
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] _ DD EZA%trans mapéL T ERN)—RBZEE

W2 : %ﬁiﬁtxl\u_ EREIR,

=  Galaxy | Histories X + - - x
< C & usegalaxy.org/history/view_multiple Q :
SO J—rJ0—- AR #EF—F- ~LTv 14—~ B
search histories (%] search all datasets o - Create new
REOEARU— ~  Switch to ~
trans_map GSE107337_3samples
54 shown
(empty) > ® 452 GB CA Y
search datasets Q search datasets Q
Drag datasets here to copy them to the current history 54: Column Join on data 52, data 50, and data 48 @ 4 X
‘ O -2rU—1zZ=ce ‘ 53: htseq-count on data 44 and data 47 (no feature) @ 4 X
52: htseq-count on data 44 and data 47 @ & K
51: htseq-count on data 44 and data 46 (no feature) @ SR
50: htseq-count on data 44 and data 46 @ 4 %
49: htseq-count on data 44 and data 45 (no feature) @ & X
48: htseq-count on data 44 and data 45 @ $ X
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W1: A F—hith i

W2:#TRRERARN)—

W3: 7T —2MaE—

W4 fEFT#EfK5E T

W5 : GFF D BT JL1E

W6 : Extract features

W7 :bedtools GetFastaBed

W8 : Kallisto quant

W9 :Kallisto®D~¥=2a27)L

W10: EEERDAER

W11:CPM, CPK, FPKM, and TPM

W12: €4 > 7 )L TKallisto quantZ =17
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u _ MDtrans. map TR EEH TLLD T, ST
BT —R2%3E—9 5%, F9 (L. 52X
W3 T _/5‘ 0) —1 I: - Tr—LERFIDERIZHELS /) LB T7A

=  Galaxy | Histories

< C & usegalaxy.org/history/view_

T — AT

JL(ASM2650vl.fa) E7/T—a>I74IL(
ASM26501v1.9ff3) Mo, @ TEBICFEEIL THE
EE

multiple

J—o270— \lREdd~ HBE7—4F~

Using 17

search histories (%] search all datasets o - Create new
REOEARU— ~  Switch to <

trans_map GSE107337_3samples

54 shown
(empty) > ® 452 GB CA Y

search datasets X search datasets LX)
Drag datasets here to copy them to the current history 54: Column Join on data 52, data 50, and data 48 @ & '

O -2rU—1zZ=ce 53: htseq-count on data 44 and data 47 (no feature) @ 4 X

52: htseq-count on data 44 and data 47 @ & K

51: htseq-count on data 44 and data 46 (no feature) @ SR

50: htseq-count on data 44 and data 46 @ 4 %

49: htseq-count on data 44 and data 45 (no feature) @ & X

48: htseq-count on data 44 and data 45 @ $ X
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" I
W3: T—’)'ld):II:—

= Galaxy | Histories

< C @& usegalaxy.org/history

b4

T — AT

fview_multiple

—27J0—

@%EO

HE7—9~

AR S~

Dtrans_.map CRETZHEH TLND T, 2T
BRT—3%12E—9 5, F9 (& XY
Th— LB DIERICHELRST / LB T7A
JL(ASM2650v1.fa) E7 /T—av 74/ IL(
ASM26501v1.gff3) hv i, @ TERIZFEENL TIE

Using 17

search histories (%] search all datasets (%] Create new
HEODEARU— ~  Switchto =
trans_map GSE107337_3samples
54 shown
(empty) Al 452 GB T4 %
search datasets Q search datasets (%)
Drag datasets here to copy them to the current history 47: Bowtie2 on data 43, data 28, and data 27: aligned reads (BAM) @ & X -
. 1 . H >
‘ i N s 46: Bowtie2 on data 43, data 24, and data 23: aligned reads (BAM) @ @ '
45: Bowtie2 on data 43, data 20, and data 19: aligned reads (BAM) W Ab
44: ASM2650v1.gff3 @ & K
43: ASM2650v1.fa @ 4K
42: FastQC on data 28: RawData @ X
41: FastQC on data 28: Webpage @ g K
40: FastQC on data 27: RawData @ PR T
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" Dtrans map CHAEMTZHEDH TLKD T, S

= Galaxy | Histories

< C & usegalaxy.org/history/view_multiple

JL(ASM2650v1.fa) E7 /T—3>T7AIL(
ASM26501v1.gff3) i >, @Q FERIZFE B L TEE
4 .03%E . HIZIZDfaT77/ILEFREEDSE

L= ° BIET—3EAE—F 5. FI . +bF2RTY)
W3 T 9 O) | Th— LB DRI ERYT ) LBESIT74
X +

F—SfE J—o70- aEikisv 155 RN aPIN N P
4 2 (koY I 7Ry T3 5E...
search histories 0 search all datasets 0 Create new
HEOEARU— ~  Switchto -
trans_map GSE107337_3samples
54 shown
(empty) »e 452 GB Yo
search datasets Q search datasets (%]
Drag datasets here to copy them to the current history 47: Bowtie2 on data 43, data 28, and data 27: aligned reads (BAM) @ & X -
. H . H o
‘ o EZ R — 3T - ‘ 46: Bowtie2 on data 43, data 24, and data 23: aligned reads (BAM) LOW Ab 4
\ 45: Bowtie2 on data 43, data 20, and data 19: aligned reads (BAM) W Ab
Nﬂzﬁwmgfﬂ @ & %
N
43: ASM2650v1.fa @ y‘ b 4
42: FastQC on data 28: RawData @ SR
41: FastQC on data 28: Webpage @ & X
40: FastQC on data 27: RawData (OW AP i
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" Dtrans map CHAEMTZHEDH TLKD T, S

W3: 7

Tb—LESIDERKICHELRT ) LB 774A

=  Galaxy | Histories

< C & usegalaxy.org/history/view_multiple

search histories

JL(ASM2650vl.fa) E7 /T—3a>IT7AIL(

ASM26501v1.gff3) hv i, @ TERIZFEENL TIE

T, QR BIZIED fad7MIEFREEHDE

S e LR (5 7ROy T T AL CARRELITH
() search all datasets 3 L)-asj_o

_9 )= I:O — BT —4%1E—9 5, £T . FSURHY
x  +

HEOEARU— ~  Switchto -
trans_map GSE107337_3samples
54 shown
(empty) »e 452 GB Yo
search datasets Q search datasets (%]
Drag datasets here to copy them to the current history 47: Bowtie2 on data 43, data 28, and data 27: aligned reads (BAM) @ X
T \ 46: Bowtie2 on data 43, data 24, and data 23: aligned reads (BAM) @ & X
‘\\ 45: Bowtie2 on data 43, data 20, and data 19: aligned reads (BAM) W Ab
‘ﬂ EARU—@EZETT ‘ stswmgfﬂ @4 X
N
43: ASM2650v1.fa @ SR
42: FastQC on data 28: RawData @ SR
41: FastQC on data 28: Webpage @ & X
40: FastQC on data 27: RawData (OW AP i

HAZBEFREDESHE15E 15



" | (trans map CREAT D T O T, 2 I<as
W3 —“_9 O) -] I:O_ BT —3%E—9 5. F9 L. FoURTY
Th— LB DERIZHELRS ) LRI IT7A

=  Galaxy | Histories

< C & usegalaxy.org/history/view_multiple

> — SRt

JL(ASM2650v1.fa) E7 /T—av 74/ IL(

ASM26501v1.gff3) hv i, @ TERIZFEENL TIE
TR, FIZIXD fad7AILEFREKENDE
G M (—~ > 7O RROy T B, CARRLICH

search histories () search all datasets J [') 3-:-3_ @: l: JT T ‘fﬁ O) 'Ik iRo
REOEARU— ~  Switch to <
trans_map GSE107337_3samples
1 shown 54 shown
2.92 MB T 4 452 GB T4 %
search datasets (%] search datasets (x]
1: ASM2650v1.fa @& R 47: Bowtie2 on data 43, data 28, and data 27: aligned reads (BAM) @ X
46: Bowtie2 on data 43, data 24, and data 23: aligned reads (BAM) @ & X
45: Bowtie2 on data 43, data 20, and data 19: aligned reads (BAM) W Ab
44: ASM2650v1.gff3 @ & K
43: ASM2650v1.fa @ 4K
42: FastQC on data 28: RawData @ 4 X
41: FastQC on data 28: Webpage @ g K
40: FastQC on data 27: RawData @SR T

BRI BEZSEDESFE15H
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" (Dtrans map THEHF EEDH TLLD T, SIS
i o BRRT—3%&aE—9 5, F9 (X, b5 R
W3- _/5( O) aE— Th—LERFIDERICHERLY ) LEEHIT74
JL(ASM2650vl.fa) 7 /T—23> 774 )L(
ASM26501v1.gff3) hv i, @ TERIZFEENL TIE
3, QR HIZILD.fad7 M IILEFRKEND %
FS—SfiT DO—07J0— Ak d > HEF-S~ ‘:F‘a\yﬁ‘—j?yppg\yjj-%)t ;/\Jfén_,\bl 7:#
search histories ©  search all datasets dUET, OaE—TETERDIKEE, @.gff377~(

= Galaxy | Histories

< C & usegalaxy.org/history/view_multiple

~— O \ A P ~— : I
HEOEARU— ~  Switchto )[/( l' -C:E)I_'I*%' t Téo
trans_map GSE107337_3samples
1 shown 54 shown
2.92 MB CA Y 452 GB ALY
search datasets 0 search datasets 0
e ] e b e e T s 47: Bowtie2 on data 43, data 28, and data 27: aligned reads (BAM) @ & X -
46: Bowtie2 on data 43, data 24, and data 23: aligned reads (BAM) @ & X
A4: ASM2650v1.aff3 \
\\@-miez on data 43, data 20, and data 19: aligned reads (BAM) W Ab
. N
1: ASM2650v1.fa @ & K 44: ASM2650v1.gff3 @ 4 %
43: ASM2650v1.fa @ SR
42: FastQC on data 28: RawData @ SR
41: FastQC on data 28: Webpage @ & X
40: FastQC on data 27: RawData (OW AP i

HAZBEFREDESHE15E 17



" | (trans map CREAT D T O T, 2 I<as
W3 —“_9 O) -] I:O_ BT —3%E—9 5. F9 L. FoURTY
Th— LB DERIZHELRS ) LRI IT7A

S JL(ASM2650v1.fa) £ 7 /F—3ar 74 )L (
- ASM26501v1.gff3) hvid>, @ FERIZFE BN L THE
< C & usegalaxy.org/history/view_multiple R
3, Q%R FIAIED fad7MILEFKENDE
I eSSt (5 7ROy T Al AL
search histories 0 search all datasets C U 353_ @:I t D'L'. T 1& 0) '{k e @gﬂ:377’r
\ ‘ — F 527 ¢
HEOEARU— ~  Switchto }l/‘ OL —C-Ela'l*%‘\:lt j_éo :It ET{ﬁ
trans_map GSE107337_3samples ®4k'“‘°
2 shown 54 shown
457 MB CA Y 452 GB ALY
search datasets 0 search datasets 0
2: ASM2650v1.gff3 @& R 47: Bowtie2 on data 43, data 28, and data 27: aligned reads (BAM) @ & X -
1: ASM2650v1.fa @& R 46: Bowtie2 on data 43, data 24, and data 23: aligned reads (BAM) @ & X
45: Bowtie2 on data 43, data 20, and data 19: aligned reads (BAM) W Ab
44: ASM2650v1.gff3 @ & K
43: ASM2650v1.fa @ y‘ b 4
42: FastQC on data 28: RawData @ SR
41: FastQC on data 28: Webpage @ & X
40: FastQC on data 27: RawData (OW AP i

HAZBEFREDESHE15E 18



= _ RiF. vy 7T BRDT—42%23E—, DD HT-
Ui’G'F“Bl:*zEJJL’C TrimmomaticE{T& D

W3 T _/5‘ ) I: — —RF—4%FAT 5. £FE. COEFLT
EK’CL%@&@’E KSyS7orRRkay7carE

=  Galaxy | Histories X
< C & usegalaxy.org/history/view_multiple °
TS D—2J0— SEETE #E7F—Y~ ALFr 15—~ §
search histories (%] search all datasets o - Create new
REOEARU— ~  Switch to ~
trans_map GSE107337_3samples
2 shown 54 shown
4.57 MB Yee 452 GB CAY
search datasets 0 search datasets 0
AL Tl @4 X 25: Trimmomatic on SRR6322567_1 (R1 unpaired) @ & X i
e @4 X 24: Trimmomatic on SRR6322567_2 (R2 paired) @ & X
23: Trimmomatic on SRR6322567_1 (R1 paired) W Ab
22: Trimmomatic on SRR6322564_2 (R2 unpaired) W Ab .
21: Trimmomatic on SRR6322564 1 (R1 unpaired) @ $ X
20: Trimmomatic on SRR6322564 2 (R2 paired) @ SR
19: Trimmomatic on SRR6322564_1 (R1 paired) } @ & X

BAIBREFREOERFE 150 19



= B RlE. IvITTH5DT—2%aE—, DD HT-

— o) UETTEIZFEEL T, TrimmomaticE{TED

W3:T7—20 3kt J—RF—5%FAT 5. £FIE. COEELT

= Galaxy | Histories X + Ei(b\%)@&@dé|;‘5\y7“7*/|§‘|3|:|\y7°'(5:|t°
—, AE—SE T DIREE,

< C & usegalaxy.org/history/view_multiple
F—O®it D—0J0— SR~ HEF-—Y~ ~ALS- 1o~ 8
search histories (%] search all datasets o - Create new
HEODEARU— ~  Switchto -
trans_map GSE107337_3samples
6 shown 54 shown
760.36 MB CA S 4 452 GB T 3
search datasets 0 search datasets Q
. H H Ay s
6: Timmomatic on SRR632 @ 4" X 25: Trimmomatic on SRR6322567_1 (R1 unpaired) @ & X
2567_2 (R2 paired)
. . = 0 "
5: Trimmomatic on SRR632 ® & X 24: Trimmomatic on SRR6322567_2 (R2 paired) @ 9 R
2567_1 (R1 paired
-1 (R1 paired) 23: Trimmomatic on SRR6322567_1 (R1 paired) @4 %
4: Timmomaticon SRR632 @& & X o . SRR6322564 2 (R> i .
2564_2 (R2 paired) : Trimmomatic on _2 (R2 unpaired) @ g X
. . a = g
3: Timmomatic on SRR632 @ & X 21: Trimmomatic on SRR6322564_1 (R1 unpaired) @ 9 K
2564 1 (R1 paired)
20: Trimmomatic on SRR6322564 2 (R2 paired) @ SR
2: ASM2650v1.gff3 IOW AR 3
19: Trimmomatic on SRR6322564_1 (R1 paired) @ & X
1: ASM2650v1.fa @SR T M

HAZBEFREDESHE15E 20



O _ Rlx. <yvTTBAl0TF—42%aE—, DD H1=-
Ui'C*'FﬁB(’@EJJL'C TrimmomaticE{T#& D

W3: T_/)-‘O):”: - F—Aa%FAT5, £F . COEELT
Ez.’CDé@t@’éF?yO7/I~°I~“El‘y7’6*:|t
cOE—SET#EOKE, VL EERIZFEEL

= Galaxy | Histories X

< C & usegalaxy.org/history/view_multiple

T, @ﬂE—'&O)ﬂ/7 LT —F0O3aE—,

F—AET D—07J0— BlREIS~ HETH~ HH LIRS

search histories 0 search all datasets 0 Create new
HEOEARU— ~  Switchto -
trans_map GSE107337_3samples
6 shown 54 shown
760.36 MB T 4 452 GB CAY
search datasets 0 search datasets Q
6: Trimmomatic on SRR632 @ & ® -
31: FastQC on data 19: Webpage ‘
2567_2 (R2 paired) Q Pag @4 X
. . . =
5: Trimmomatic on SRR632 @& X 30: Trimmomatic on SRR6322569_2 (R2 unpaired) @ g X
2567_1 (R1 paired) . . .
29: Trimmomatic on SRR6322569 1 (R1 unpaired) @ $ X
4: Timmomaticon SRR632 @& & X ) . ) .
2564_2 (R2 paired) 28: Trimmomatic on SRR6322569_2 (R2 paired) @ & ‘
3: Trimmomatic on SRR632 @ &* X 27: Trimmomatic on SRR6322569_1 (R1 paired) @ & X
2564 1 (R1 paired)
26: Trimmomatic on SRR6322567_2 (R2 unpaired) @ & X
2: ASM2650v1.gff3 IOW AR 3
25: Trimmomatic on SRR6322567_1 (R1 unpaired) W Ab
1: ASM2650v1.fa @ &SR T h
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N _ XlE. 2T I BEDOT—42%aE—, DD H1=
Ui'C*'FﬁB(’%%EJJL'C TrimmomaticE{T#& D

W3 T_/)-‘O):”: o F—A%FATE, £ COEELT
EZ_TL\éC@&@EP?JO7/I~°I~°D‘J7’G:t
s AE—SE TR DIRRE, VL LERIZFEEL
T.OREBDYTILT—E20OaEF—, aF—

7SI O—oo0-— WIS~ Er—s- RS T EADLINR

= Galaxy | Histories X

< C & usegalaxy.org/history/view_multiple

search histories 0 search all datasets 0 Create new
HEODEARU— ~  Switchto -
trans_map GSE107337_3samples
8 shown 54 shown
1.29 GB e 452 GB CA Y
search datasets 0 search datasets 0
8: Trimmomatic on SRR632 @ & % -
31: FastQC on data 19: Webpage ‘
2569_2 (R2 paired) Q Pag @4 X
. . . o
7: Trimmomatic on SRR632 @& X 30: Trimmomatic on SRR6322569_2 (R2 unpaired) @ g X
2569_1 (R1 paired) . . .
29: Trimmomatic on SRR6322569 1 (R1 unpaired) @ $ X
6: Timmomaticon SRR632 @& & % ) . ) .
2567_2 (R2 paired) 28: Trimmomatic on SRR6322569_2 (R2 paired) @ g X
5: Timmomatic on SRR632 @ & X 27: Trimmomatic on SRR6322569_1 (R1 paired) @ & X
2567_1 (R1 paired)
26: Trimmomatic on SRR6322567_2 (R2 unpaired) @ & X
4: Trimmomatic on SRR632 @ 4* %
2564_2 (R2 paired) 25: Trimmomatic on SRR6322567_1 (R1 unpaired) @ X
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W1: A F—hith i

W2:#TRRERARN)—

W3: T7—AMaE—

W4 T E(RT T

W5 : GFF D BT JL1E

W6 : Extract features

W7 :bedtools GetFastaBed

W8 : Kallisto quant

W9 :Kallisto®D~¥=2a27)L

W10: EEERDAER

W11:CPM, CPK, FPKM, and TPM

W12: €4 > 7 )L TKallisto quantZ =17
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= S F BT DECHERLT, LWNOL0O3EE

WA 2T EESE T | OREERT

— O X
=  Galaxy | Histories X +
< C @& usegalaxy.org/hi iew_multiple Q :
S J—o70— aEksEr HEF-—S~ AT~ 1~ 58
search histories iR — s search all datasets o - Create new
HEODEARU— ~  Switchto -
trans_map GSE107337_3samples
8 shown 54 shown
1.29 GB A 452 GB CA Y
search datasets 0 search datasets 0
8: Trimmomatic on SRR632 @ & % -
31: FastQC on data 19: Webpage *
2569_2 (R2 paired) Q Pag @4 X
. . . o
7: Trimmomatic on SRR632 @& X 30: Trimmomatic on SRR6322569_2 (R2 unpaired) @ g X
2569_1 (R1 paired) . . .
29: Trimmomatic on SRR6322569 1 (R1 unpaired) @ $ X
6: Timmomaticon SRR632 @& & %
2567 2 (R2 paired) 28: Trimmomatic on SRR6322569_2 (R2 paired) @ SR
5: Timmomatic on SRR632 @ & X 27: Trimmomatic on SRR6322569_1 (R1 paired) @ & X
2567_1 (R1 paired)
26: Trimmomatic on SRR6322567_2 (R2 unpaired) @ & X
4: Trimmomatic on SRR632 @ 4* %
2564_2 (R2 paired) 25: Trimmomatic on SRR6322567_1 (R1 unpaired) @ X

https://usegalaxy.org
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W4 : #E 7 % {m

DIRFEIZE T, TR TIKRE,
—/I\RIILTTERIZFEE,

—

JL

-

= Galaxy X i

< C

@ usegalaxy.org

T—RBTDOEZAEHLT, LV DELD3EE

@ERRY

S J—oJ0— SEkTE> HES-—4~ ~ALFv 11—~ =88

e

Tools

(%)

search tools

Get Data

Send Data

Collection Operations
Expression Tools
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control

SAM/RAM
<

v

_ _ History <+ 0%
Galaxy is an open source, web-based platform for
data intensive biomedical research. If you are new tt search datasets o
Galaxy start here or consult our help resources. You trans_map
can install vour own (Galavv bv 76 owina the tuioria
can install your own Galaxy by following the tutorial & <heio
and choose from thousands of tools from the Toc
o 1.29 GB O X
8: TrimmomaticonSRR @ & X
6322569 _2 (R2 paired)
Tr Galaxy 7: Trimmomatic on SRR @ 4 X
on he ClQUd 6322569_1 (R1 paired) '
6: Trimmomatic on SRR @ 4 X
6322567_2 (R2 paired)
5: Trimmomatic on SRR @ & X
Now you can have a personal Galaxy within the infinite Universe 6322567 1 (R1 paired)
4: TrimmomaticonSRR @ 4" X
6322564 _2 (R2 paired)
Tweets by @galaxyproject i ooy . S ;

HAZBEFREDESHE15E
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o D7 —

W4 ﬁﬁﬁﬁﬁﬁ%?

= Galaxy

< C @ usegalaxy.org

FEEFTDEAZEHLT, WV DOHDIEME

DIRREIZRE Y , BT TIKRE, QERKY
— I\ LT ERIZFE TR,

S_oIF J—oJ0— S#Eds~ e~ ~ALTS> 11—~ =8

Tools ok S

search tools

Get Data

Send Data

Collection Operations
Expression Tools
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control

CAM/RAM

dication.twitter.com #iF%& =

HAZBEFREDESHE15E

Galaxy is an open source, web-based platform for
data intensive biomedical research. If you are new to
>alaxy start here or consult our help resources. You
1 Galaxy by following the tutorial
thousands of tools from the Too

GalaxyHelp
Got Questions?

Get finswers.

help.galaxyproject.org

Tweets by @galaxyproject

History

search datasets

trans_map
8 shown

1.29 GB

6: Trimmomatic on SRR
6322567_2 (R2 paired)

5: Trimmomatic on SRR
6322567_1 (R1 paired)

4; Trimmomatic on SRR
6322564 _2 (R2 paired)

3: Trimmomatic on SRR
6322564 _1 (R1 paired)

2: ASM2650v1.gff3

1: ASM2650v1.fa

O X

O AP 4

s G

@4 X

@4 X

26




" o
Contents

W1: A F—hith i

W2:#TRRERARN)—

W3: 7—A2MDIE—

W4 fEFT#EfK5E T

W5 : GFF D BT L2

W6 : Extract features

W7 :bedtools GetFastaBed

W8 : Kallisto quant

W9 :Kallisto®D~¥=2a27)L

W10: EEERDAER

W11:CPM, CPK, FPKM, and TPM

W12: €4 > 7 )L TKallisto quantZ =17
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W5 : GFEDRALE

Q7 /T—23>IT7AIIL D EE, @R/
JLEIZER TR,

= Galaxy X

@ usegalaxy.org

TN D—o7J0—

Tools

search tools

Get Data

Send Data

Collection Operations
Expression Tools
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control

CAM/RAM

https://usegalaxy.org/datasets/bbd44e69cb8306b5651837°

HAZBEFREDESHE15E

i

v

TS Y HEF—

an open source, web-i

Galaxy is

data intensive

hiomedical research

- GalaxyHelp

Got Questions?
Get finswers.

help.galaxyproject.org

Tweets t@aa

= O X
NIV~
History o+ 0%
" search datasets O

trans_map
8 shown
1.29 GB A X
6: TrimmomaticonSRR @ 4" ¥ *
6322567_2 (R2 paired)
5: TimmomaticonSRR @ 4" X
6322567_1 (R1 paired)
4: TrimmomaticonSRR @ 4" X
6322564 _2 (R2 paired)
3: Trimmomatic on SRR @ & X

6322564_1 (R1 paired) '

2: ASM2650v1.gff3 @ ¢ X

1: ASM2650v1.fa %
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" DF /T—2avI774ILDHEE, Qi R/ iR

W5 : G FFO)-H\-IITMI: L EIZRRE,

— O X
= Galaxy X +
< C @ usegalaxy.org A :
J—2270— wgedsd - HET—H~ ~ILTS~ I—H—~
Tools w L Seqid Source Type Si" History <+ @M %
##gff-version 3
search tools 0 J , search datasets 0
##sequence-region FM179322 1 3010111
Get Data #!genome-build European Nucleotide Archive ASM2650v1 trans_map
#lgenome-version ASM2650v1 8 shown
Send Data #lgenome-date 2015-02
: , : . 1.29 GB “®e®
Collection Operations #lgenome-build-accession GCA_000026505.1
E ion Tool #!genebuild-last-updated 2015-02
Xpression [ools FM179322 ena gene 6: TimmomaticonSRR @ & ¥ *
GENERAL TEXT TOOLS FM179322  ena mRNA 6322567_2 (R2 paired)
Text Manipulation FMT79322  ena exon 5: Trimmomaticon SRR @ & X
) FM179322  ena CD5 6322567_1 (R1 paired)
Filter and Sort .
Join, Subtract and Group FM179322  European Nucleotide Archive  supercontig 4: Timmomaticon SRR~ @ & X
! T 6322564 _2 (R2 paired)
Datamash
FM179322  ena gene 3: Trimmomaticon SRR @ 4" %
GENOMIC FILE MANIPULATION FM179322 ena mRNA 6322564_1 (R1 paired) '
FM179322  ena exon
FASTA/FASTQ .
FM179322 ena DS s T TR @4 X
FASTQ Quality Control 54
1: ASM2650v1.fa @ & K
CSAM/RAM ¥ FM179322 ena gene <
< > > -
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= A Q7 /T7—23>I77AIVDHFEE, QR R/
] L L EIZFE=RE, Q7 /T—3>I7AILHIC
W5 . G F F 0) H” MI: Xk < 1EfeaturesHh EFENTLVSHD T, gene

D "i - —_t
= oy <« 10 mEig D A DIEEFLHFEHRZ M T 5= DHI
NIEAZ 1T
< C @ usegalaxy.org L E%{Tj °
O—-70- TREIE - HET—F~ AT 1-Y—~
Tools w L Seqid Source Type Si" History <+ @M %
##gff-version 3
search tools 0 J , search datasets 0
##sequence-region FM179322 1 3010111
Get Data #!genome-build European Nucleotide Archive ASM2650v1 trans_map
#lgenome-version ASM2650v1 8 shown
Send Data #lgenome-date 2015-02
: : : . 129 GB CA 4
Collection Operations #lgenome-build-accession GCA_000026505.1
. | #!genebuild-last-updated 2015-02
Expression Tools FM179322 ena gene 6: TimmomaticonSRR @ & ¥ *
GENERAL TEXT TOOLS FM179322  ena mRNA 6322567.2 (R2 paired)
Text Manipulation FMT79322  ena exon 5: Trimmomaticon SRR @ & X
" 4 FM179322  ena CDS 6322567_1 (R1 paired)
Filter and Sort s
Join, Subtract and Group FM179322  European Nucleotide Archive  supercontig 4: Timmomaticon SRR~ @ & X
! T 6322564 _2 (R2 paired)
Datamash
FM179322  ena gene 3: Trimmomaticon SRR @ 4" %
GENOMIC FILE MANIPULATION FM179322 ena mRNA 6322564_1 (R1 paired) '
FM179322  ena exon
FASTA/FAST
/FASTQ FM179322 ena DS s T TR @4 X
FASTQ Quality Control 54
1: ASM2650v1.fa @ & R
CSAM/RAM ¥ FM179322 ena gene <
< > > ~
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D7 /F—av TP AN DR EE, Qg SH
] o IWLEIZRTRHR, @7 /T—3arI7A)LH(C
W5 . G FFd) H” MI: lﬂ%/lfotfeaturesb“’é‘ih’cmédj)'& gene

/_\ y—] '.i - W
- n S D& DR R ER SR T 51O Dl
/— — -
¢ 5> o RE— ILIEZ 475, @EFilter and Sort,
D—o70-— wgEds > HEF4SH~ AT 1Y~
Tools w L Seqid Source Type Si" History <+ @M %
##gff-version 3
search tools 0 J , search datasets 0
##sequence-region FM179322 1 3010111
Get Data #!genome-build European Nucleotide Archive ASM2650v1 trans_map
#lgenome-version ASM2650v1 8 shown
Send Data #lgenome-date 2015-02 Z%
Collection Operations #lgenome-build-accession GCA_000026505.1 L2 »
. | #!genebuild-last-updated 2015-02
Expression Tools FM179322 ena gene 6: TimmomaticonSRR @ & ¥ *
GENERAL TEXT TOOLS FM179322  ena mRNA 6322567.2 (R2 paired)
Text Manipulation FMT79322  ena exon 5: Trimmomaticon SRR @ & X
" 4 FM179322  ena CD5 6322567_1 (R1 paired)
Filter and Sort s
Join, Subtract andGroup FM179322  European Nucleotide Archive  supercontig 4: Timmomaticon SRR~ @ & X
! T 6322564 _2 (R2 paired)
Datamash
FM179322  ena gene 3: Trimmomaticon SRR @ 4" %
GENOMIC FILE MANIPULATION FM179322 ena mRNA 6322564_1 (R1 paired)
FM179322  ena exon
FASTA/FAST
/FASTQ FM179322 ena DS s T TR @4 X
FASTQ Quality Control 54
1: ASM2650v1.fa @ & K
CSAM/RAM ¥ FM179322 ena gene <
< > > -
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" A
W5 : GFEDRALE

= Galaxy X

< C @ usegalaxy.org

+

Tools G
search tools 0
Get Data

iz

L =

1T,

ERCECRIL UG EMES e M 52T SR LA T ERICRE),

D7 /T—2avI7AILDF EE, Qi R/ R
JWEIZRFEER. Q7 /T—3avIr7AILAIC
[T #k & 7ifeaturesMEENTLISD T, gene
DA DS [FEHREHE T HT-6HDH]
@Filter and Sort, CARRCIZTE
VEFT, DN—FBLEIZEELNWET. ®Y—IL

Seqid Source Type
##gff-version 3

##sequence-region FM179322 1 3010111
#lgenome-build European Nucleotide Archive ASM2650v1

#lgenome-version ASM2650v1
Send Data *genome—date 2015-02

Collection Operations
Expression Tools
GENERAL TEXT TOOLS
Text Manipulation

Filter and Sort

Filter data on any col§mn using
simple expressions

Sort data in ascending or descending
order

Select lines that match an expression

GFF

Extract features from GFF data

<

-

#lgenome-build-accession GCA_000026505.1
#!genebuild-last-updated 2015-02

FM179322 ena gene
FM179322 ena mRNA
FM179322 ena exon
FM179322 ena CDs
===

FM179322  European Nucleotide Archive  supercontig
===

FM179322  ena gene
FM179322 ena MRNA
FM179322  ena exon
FM179322 ena CDS
FM179322 ena gene

Si

History

search datasets

trans_map
8 shown

1.29 GB

6: Trimmomatic on SRR
6322567_2 (R2 paired)

5: Trimmomatic on SRR
6322567_1 (R1 paired)

4: Trimmomatic on SRR
6322564_2 (R2 paired)

3: Trimmomatic on SRR
6322564 1 (R1 paired)

2: ASM2650v1.gff3

1: ASM2650v1.fa

S+ D%
)

CA Y

@ 4R

@ 4 X

@ 4 X

@ 4 X

@ 4 X

@ 4 X

rs
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= Q7 /T—2aV 74 DR HE, QR R/ IR
W5 . G F I: d) -‘-’—MI IV EIZR TR @F /T—23vI7 4L HIC
. H” = [E#x R IGfeaturesMEFNTLVSD T, gene
= Galaxy X + F,\ijo)ﬁo)il_gﬁaglj'lﬁ*&E#Hﬂﬂj?éf.&)o) Al
MIBAE1T5, @Filter and Sort, CAEREUIZE
YET, DN —F LIZELLWLWET. ®Y—IL
R == 1/ N ILE T ERICTE ), CAEREL,

< C @ usegalaxy.org

Tools w L Seqid Source Type S" History c+ 0%
##gff-version 3
search tools 0 d , search datasets 0
##sequence-region FM179322 1 3010111
Filter and Sort -~ #lgenome-build European Nucleotide Archive ASM2650v1 trans_map
Filter data on any col§nn using #lgenome-version ASM2650v1 3 shown
simple expressions #lgenome-date 2015-02 Z% P
Sort data in ascending or descendin*.’genome—build—accession GCA_000026505.1 129 GB
e #!genebuild-last-updated 2015-02
Select lines that match an expression FMT79322  ena gene o nmmomatic on S:R wafdid o
6322567_2 (R2 pai
FM179322  ena mRNA -2 (R2 paired)
GFF
FM179322  ena L 5: Timmomaticon SRR @ &* X
Extract features from GFF data FM179322  ena CcDs 6322567_1 (R1 paired)
Filter GFF data by attribute using #iE . ’
simple expressions FM179322  European Nucleotide Archive  supercontig 4: Trimmomatic Of‘ SRR @4 X
6322564 _2 (R2 paired)
Filter GFF data by feature count LA
using simple expressions FM179322  ena gene 3: TrimmomaticonSRR @ &* X
Filter GTF data by attribute FM179322 ena mRNA 6322564 1 (R1 paired)
i FM179322  ena exon
neTeL 2: ASM2650v1.gff3 @ & X
. FM179322 ena CDS
Join, Subtract and Group
wEE 1: ASM2650v1.fa @ & X
Datamash T FM179322 ena gene v
< > > ~
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W2:#TRRERARN)—

W3: T7—AMaE—

W4 fEFT#EfK5E T

W5 : GFF D BT JL1E

W6 : Extract features

W7 :bedtools GetFastaBed

W8 : Kallisto quant

W9 :Kallisto®D~¥=2a27)L

W10: EEERDAER

W11:CPM, CPK, FPKM, and TPM

W12: €4 > 7 )L TKallisto quantZ =17
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WG6-1 : Extract feature

= Galaxy

Tools

search tools

b4

@ usegalaxy.org

Filter and Sort

Filter data on any column using
simple expressions

Sort data in ascending or descending

order

Se Noes that match an expression

GFF

Extract features from GFF data

Filter GFF data by attribute using
simple expressions

Filter GFF data by feature count
using simple expressions

Filter GTF data by attribute

values_list

Join, Subtract and Group

Datamash
4

+

J—2270— afedsd > HET—H~

Seqid Source Ty
##gff-version 3

##sequence-region FM179322 1 3010111
#!genome-build European Nucleotide Archive A

#lgenome-version ASM2650v1

D7 /T—2avI7AILDF EE, Qi R/ R
JWEIZRFEER. Q7 /T—3avIr7AILAIC
[T #k & 7ifeaturesMEENTLISD T, gene
MEIBDOHDIEEFH|EHZIH T 5= DHEI
MIBAE1T5, @Filter and Sort, CAEREUIZE
UET, DN —FLIZFEKELLWNWET,. ®Y—IL

| BIR/ARILETEIZFEE), CAERLC, ®

Extract featureshy, @GFFZ7A4 )LD, B
B Dfeature (CDIHFE (Xgenek VD) [FHRD H
T HEZICRATETOTSL, ©FT')Y
7,

#!genome-date 2015-02

#!genome-build-accession GCA_000026505.1 129 GB &®ie
#!genebuild-last-updated 2015-02

EM179322  ena gene 6: Trimmomatic on SRR @ & R =
FM179322  ena MRNA 63225672 (R2 paired)

FM179322  ena EOI 5: TrimmomaticonSRR @ 4 X
FM179322  ena CDS 6322567_1 (R1 paired)

==

FM179322  European Nucleotide Archive  supercontig

fedassd
FM179322  ena gene 3: TimmomaticonSRR @ 4* X
FM179322 ena mRNA 6322564 1 (R1 paired)
FM179322 ena exon -

2: ASM2650v1.gff3
FM179322 ena CDS 2 @sx
#HH 1: ASM2650v1.fa @ R
FM179322 ena gene -

8 > -

4: TrimmomaticonSRR @& 4" X
6322564 2 (R2 paired)

HAZLEES

AN E:
F = ok

0D EH 515
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WG6-2 : Extract features

= Galaxy X +

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

Tools w oL History c+ 0%
Extract features - :
F: t Opt
search tools 0 from GFF data el v Uptons search datasets 0
. Galaxy Version 1.0.0
Filter and Sort - ( < ) trans_map
Filter data on any column using Select GFF data B aierT
simple expressions
O & O 2 ASM2650v1.gff3 = 1.29 GB CA Y
Sort data in ascending or descending
order From
6: Trimmomatic on SRR @ & R &
Select lines that match an expression Column 1/ Sequence name - 6322567_2 (R2 paired)
GFF
Extract features 5: Timmomaticon SRR @ &* X
Extract features from GFF data O Select/Unselect alt 6322567_1 (R1 paired)

Filter GFF data by attribute using

i S 4: TrimmomaticonSRR @& 4" X

6322564 _2 (R2 paired)
Filter GFF data by feature count

. ] Multi-select list - hold the appropriate key while clicking
using simple expressions

. 3: Trimmomatic on SRR @ & R
to select multiple columns

Filter GTF data by attribute Sl n e

neTeL 2: ASM2650v1.gff3 @ & X

Join, Subtract and Group
1: ASM2650v1.fa @ & R

Datamash < What it does

https://useqgalaxy.org/tool_runner?tool_id=Extract_features1
psyi A - - ' - - N ic trnnl avtrarte calartad faatirac from (CEE Aata v )
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= CATRELIZAYET , DSelect GFF datad &
] ZATIE.QNRZATVWET, 2hid. AAIDE

W6-3 : Extract feature xy=rs=. t sz mTes
= o n GFFIZ7AILBINLIENDSTY , LLAEL
DIERHCFFI 7ML HAHIEE L. QD ECH

MARETHIT7AILIZIE TSI EREREL
—£20— o#fitdsd~ HHFFH~ —CJ:D<LZ‘£75\§)U$TO

< C @ usegalaxy.org

Tools w oL History c+ 0%
Extract features - :
F: t Opt
search tools 0 from GFF data el v Uptons search datasets 0
. Galaxy Vers 0.0
Filter and Sort - {Eeey ‘ trans_map
Filter data on any column using Select GFF data B aierT
simple expressions
O & O 2 ASM2650v1.gff3 = 1.29 GB CA Y
Sort data in ascending or descending
order From
6: Trimmomatic on SRR @ & R &
Select lines that match an expression Column 1/ Sequence name - 6322567_2 (R2 paired)
GFF
Extract features 5: Timmomaticon SRR @ &* X
Extract features from GFF data O Select/Unselect alt 6322567_1 (R1 paired)

Filter GFF data by attribute using

i S 4: TrimmomaticonSRR @& 4" X

6322564 _2 (R2 paired)
Filter GFF data by feature count

. ] Multi-select list - hold the appropriate key while clicking
using simple expressions

. 3: Trimmomatic on SRR @ & R
to select multiple columns

Filter GTF data by attribute Sl n e

values_list 2: ASM2650v1.gff3 @ & R

Join, Subtract and Group

i 1: ASM2650v1.fa @ f »®
Datamash < What it does

https://usegalaxy.org/tool_runner?tool_id=Extract_features1 . - > -

ic tnnl avtrarte calartad fastiirac from CFFE Aata
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" —ABBLIZEYET . DSelect GFF datans
_ CATIE. @QNRATVWET, Shid. BlDE

WO-4: Extract featur@=:, L tissmmaies
GFFIZ7A4 LM LDELVNSTY , LLEK
DIEHGFF 7ML HDEE(E. QD ECAH

MRRETHITF7AILICIE >TSS ZFERREL
Il Ml < E 15 ET . QFomDETBT, &

Tools & DHITIAILZ) O TETIDMERELET,

= Galaxy X +

< C @ usegalaxy.org

Extract features ¥ Favorite ~ Options

search tools 0 from GFF data search datasets 0
. Galaxy Version 1.0.0
Filter and Sort - ( < ) trans_map
Filter data on any column using Select GFF data 8 shown
simple expressions
0O D 2 ASM2650v1.gff3 = 1.29 GB CA Y
Sort data in ascending or descending
order From
6: Trimmomatic on SRR @ & R &
Select lines that match an expression Column 1/ Sequence name - 6322567_2 (R2 paired)
GFF . .
Extract features 5: Timmomaticon SRR @ &* X
Extract features from GFF data O Select/Unselect alt 6322567_1 (R1 paired)

Filter GFF data by attribute using

i S 4: TrimmomaticonSRR @& 4" X

6322564 _2 (R2 paired)
Filter GFF data by feature count

. ] Multi-select list - hold the appropriate key while clicking
using simple expressions

. 3: Trimmomatic on SRR @ & R
to select multiple columns

Filter GTF data by attribute Sl n e

values_list 2: ASM2650v1.gff3 @ & R

Join, Subtract and Group

What it does 1: ASM2650v1.fa @ & R

Datamash M
https://usegalaxy.org/tool_runner?tool_id=Extract_features1 . - > -

ic tnnl avtrarte calartad fastiirac from CFFE Aata

HAZBEFREDESHE15E 38



" =AU SRS SR R akia

ATIE.QNRZTLET, ChiE. BRIDE
W6-5: Extract feature o) s s
GFFI7A4 LN LI ELMNSLTY , HLIEH
DIRFHGFF 7ML HBIGEIX. QDEZH
MNXARETBIT7AILICIE>TLNBHIEREEL
AR C <L ENBYES . QFromDETAT, &
Tools T DI TIAINA) T ETIDERELEFT . @
Bxtractfeatures wravoie  ~of (3% B (Column 3) TIAILAR) T Z1TLN

search tools 0 from GFF data

Filter and Sort - (Galaxy Version 1.0.0) T:L\O)'t‘:s @COIumn 3/ Feature,&ig*ﬁl—g-éo

= Galaxy X

< C @ usegalaxy.org

]

Filter data on any column using Select GFF data 8 shown
simple expressions
pie e 0O D 2 ASM2650v1.gff3 = 1.29 GB CA Y
Sort data in ascending or descending
order From
6: Trimmomatic on SRR @ & R &
Select lines that match an expression Column 1/ Sequence name - 6322567_2 (R2 paired)
GFF

| Q 5: Trimmomaticon SRR @ 4* X
Extract features from GFF data 6322567_1 (R1 paired)

Column 1 / Sequence name
Filter GFF data by attribute using . ’

Column 2 / Source 4: Trimmomatic on SRR LW AF

simple expressions .
6322564 _2 (R2 paired)

Column 3 / Feature

Filter GFF data by feature count
using simple expressions Column 7 / Strand 3: Trimmomaticon SRR @ 4" X

Filter GTF data by attribute Column 8 / Frame Sl n e

values_list 2: ASM2650v1.gff3 OW Ak

Join, Subtract and Group

i 1: ASM2650v1.fa @ f »®
Datamash < What it does

Thic tnnl avtrarte calartad faatiirac from (CFF Asta

HAZBEFREDESHE15E 39



= N CABRLISHYET , DSelect GFF datad &
ATIE.ONRRZTWET, i, AAIDOE
WG06-6: Extract feature =i s ammaien

GFF77A4 LN LI GELNSTYT, HLEH
DIEHGFFI 7ML HHIEEIE. QD ETH
MARETBIT7AILIZEHEDTLNSHIEREZEL
e MRl C <L ENHYFET QFromDETAHT, &

Tools %ot DI TIAIWE) VT ETINERELETT . @
Extract features % Favorite v0 é;[j:?ﬁl] E (COlumn 3) _Cj/f)bgljsjg\\&{fﬁ'l,\

search tools 0 from GFF data

Filter and Sort a (Galaxy Version 1.0.0) T:L\O)—C‘:\ @Column 3/ Feature%%*ﬂj_éo
Filter data on any column using Select GFF data @%E% T o ;k(j:s E@feature’é_::fﬂil H:ll-d—é 75\
O & 0O 2 ASM2650v1gf3 #HEELET, @7&-7') 99,

= Galaxy X

< C @ usegalaxy.org

]

simple expressions

Sort data in ascending or descending

order From
6: Trimmomatic on SRR @ & R &
Select lines that match an expression Column 3 / Feature - 6322567_2 (R2 paired)
GFF i i
Extract features 5: Trimmomatic on SRR @ R
Extract features from GFF data 6322567_1 (R1 paired)

O select/Unselect all
Filter GFF data by attribute using

i S 4: TrimmomaticonSRR @& 4" X

6322564 _2 (R2 paired)
Filter GFF data by feature count

using simple expressions Multi-select list - hold the apprapriate key while clicking 3: TimmomaticonSRR @ & X
to select multiple columns i
Filter GTF data by attribute : Sl n e
values_list
‘ 2: ASM2650v1.gff3 @ & X
Join, Subtract and Group
1: ASM2650v1.fa @ & R
Datamash 7 What it does
< v > -

HAZBEFREDESHE15E 40



o-7 : Extract feature

< C @ usegalaxy.org

F—A#tT D—2o270— ofkdd - HET9~

Tools PR -

search tools 0

Filter and Sort

Filter data on any column using
simple expressions

Sort data in ascending or descending
order

Select lines that match an expression

GFF
Extract features from GFF data

Filter GFF data by attribute using
simple expressions

Filter GFF data by feature count
using simple expressions

Filter GTF data by attribute
values_list

Join, Subtract and Group

Datamash
4

+

Extract features
from GFF data

{Galaxy Version 1.0.0)
S¢
mMRNA

exon

FI ps

¥ Favorite *0

]

{ supercontig

_AERELCIZHYE T, DSelect GFF datad &
ZATI. OMNRZTLET, Chik. BEIDE
AR—2x )L EIZH B FI AR EELE
GFFZ7AIL N LGNS TY , HLIES
DIRFHGFF 7ML HBIGEIX. QDEZH
MR ETEIT7AILIZEHSTWNS I EREEL

| TEKWLELIHYFET . QFromDECAT, E

DI TIAINAI T EFTOIMIERRELET . @D
413%3% B (Column 3) TIAILARY T Z4TLN
=LA T, ®Column 3/ FeaturezER 9 5,
®ZEHET T, Rik. £ DfeatureZ 35 H
ZHRELET . DEVI)v0, CAERELIZHES
DT, BHID@geneZ157E, 5 14[E DWS-4&
BILESET EE DTS EEETNIE LKLY,

rRNA_gene 5: Trimmomaticon SRR @ 4* X
rRNA 6322567_1 (R1 paired)
4: TrimmomaticonSRR @& 4" X
6322564_2 (R2 paired)
Multi-select list - hold the appropriate key while clicking 3: TrimmomaticonSRR @ 4* X

to select multiple columns

What it does

6322564_1 (R1 paired)

2: ASM2650v1.gff3 @ $ R

1: ASM2650v1.fa @ & R

HAZBEFREDESHE15E
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0-8: Extract feature

@ usegalaxy.org

+

F—A#tT D—2o270— ofkdd - HET9~

Tools phd
search tools

Filter and Sort

Filter data on any column using
simple expressions

0 from GFF data

Extract features
{Galaxy Version 1.0.0)

Select GFF data

O @& D

Sort data in ascending or descending

order

Select lines that match an expression

GFF
Extract features from GFF data

Filter GFF data by attribute using
simple expressions

Filter GFF data by feature count
using simple expressions

Filter GTF data by attribute
values_list

Join, Subtract and Group

Datamash
4

From

Column 3 / Feature

Extract features

B select/Unselect all

% gene ||

Multi-select list - hold the appropriate key while clicking

togmultiple columns

What it does

¥ Favorite

2: ASM2650v1.gff3

>0

]

_AERELCIZHYE T, DSelect GFF datad &
ZATI. OMNRZTLET, Chik. BEIDE
AR—2x )L EIZH B FI AR EELE
GFFZ7AIL N LGNS TY , HLIES
DIRFHGFF 7ML HBIGEIX. QDEZH
MR ETEIT7AILIZEHSTWNS I EREEL

| TEKWLELIHYFET . QFromDECAT, E

DI TIAINAI T EFTOIMIERRELET . @D
413%3% B (Column 3) TIAILARY T Z4TLN
=LA T, ®Column 3/ FeaturezER 9 5,
OLEER T, R, EDfeaturez 4 5H
ZHRELET . DEII)VI, CABRLIZES
DT, BHIND®@geneZI5E ., F14EIDWSE-4&
BILESET EE DTS EEETNIE LKLY,
@=E1T,

6322567_1 (R1 paired)
4: TrimmomaticonSRR @& 4" X
6322564 2 (R2 paired)
3: Trimmomatic on SRR @ & R
6322564 1 (R1 paired)
2: ASM2650v1.gff3 @ &R
1: ASM2650v1.fa @ & R
- ) -

HAZLEES
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" S RH...
S

W6-9 : Extract feature

= Galaxy X +

< C @ usegalaxy.org

J—o20— affedd > HEFT—H~ NS~

Tools w L
o Executed Extract features and successfully
search tools [x) added 1 job to the queue.
Filter and Sort - The tool uses this input:

Filter data on any column using

simple expressions * 2: ASM2650v1.gff3

Sort data in ascending or descending It produces this output:

order

. , ¢ 9: Extract features on data 2
Select lines that match an expression

You can check the status of queued jobs and

oFF view the resulting data by refreshing the History
Extract features from GFF data panel. When the job has been run the status will
Filter GFF data by attribute using change from ‘running' to 'finished' if completed
simple expressions successfully or "error' if problems were

. encountered.
Filter GFF data by feature count

using simple expressions

Filter GTF data by attribute
values_list

Join, Subtract and Group

Datamash
24

History

search datasets

trans_map
9 shown

1.29 GB
@ 9: Extract features o
n data 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

5: Trimmomatic on SRR
6322567_1 (R1 paired)

CA Y

@ 4R

@ 4R

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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W6-10: Extract features

— O X
= Galaxy X +
< C @ usegalaxy.org A :
J—o270— wffedsd > HET—H~ AT~ 1I-—H—~
Tools W X History c+ 0%
o Executed Extract features and successfully
search tools () added 1 job to the queue. search datasets ()
Filter and Sort - The tool uses this input: trans_map
Filter data on any column using ff 9 shown
. : s 2: ASM2650v1.gff3
simple expressions
1.29 GB CA Y
Sort data in ascending or descending It produces this output:
order
* 9: Extract features on data 2 .
Select lines that match an expression R A / X
ta2
GEF You can check the status of queued jobs and
view the resulting data by refreshing the History 8: Trimmomaticon SRR @ & X
Extract features from GFF data - ' c
panel. When the job has been run the status will 6322569 2 (R2 paired)
Filter GFF data by attribute using change from ‘running' to 'finished’ if completed
simple expressions successfully or "error' if problems were 7: TimmomaticonSRR @ 4 X
encountered. 6322569_1 (R1 paired
Filter GFF data by feature count -1 (R1 paired)
using simple expressions 6: Timmomaticon SRR =~ @ & X
Filter GTF data by attribute 6322567_2 (R2 paired)
values_list
_ 5: Trimmomaticon SRR @ &' X
Join, Subtract and Group 6322567_1 (R1 paired)
Datamash v : : - ”
< >
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m %ga—eTo@thjﬁﬁa%wq:%%q:ymwu
THET,
WG6-11: Extract featurcs-
= Galaxy x + - -
< C @& usegalaxy.org 2

J—070— wfifbds~r #HETH~ AT 1Y~

Tools ok R o Seqid Source Type Start End Score History
##gff-version 3
search tools 0 J , search datasets
##sequence-region FM179322 1 3010111
Filter and Sort -~ #lgenome-build European Nucleotide Archive ASM2650v1 trans_map
Filter data on any column using #igenome-version ASM2650v1 9 shown
simple expressions #\genome-date 2015-02
. . 1.29 GB
1 - -
Sort data in ascending or descending #lgenome-build-accession GCA_000026505.1
order #!genebuild-last-updated 2015-02
Select lines that match an expression FMT75322  ena gene E 1350 . 9: Extract features on d
#H# ata 2
GFF #2a
Extract feat fi GFF dat FM179322 1524 2663 8: Trimmomatic on SRR
xtract features from ata
ena gene 6322569 2 (R2 paired)
Filter GFF data by attribute using #iE
simple expressions FM179322 ena gene 3157 3369 . 7: Trimmomatic on SRR
6322569_1 (R1 paired
Filter GFF data by feature count LA -1 (R1 paired)
using simple expressions FM179322  ena gene 3366 4484

6: Trimmomatic on SRR

Filter GTF data by attribute wE 6322567_2 (R2 paired)
values_list FM179322  ena gene 4516 6477
b g #i# 5: Trimmomatic on SRR
Join, Subtract and Grou .
P FM179322  ena gene 6540 9152 . 6322567_1 (R1 paired)
Datamash T hE# -
https://usegalaxy.org/datasets/bbd44e69cbB8906b58eb078. . »

CA Y

@ & X

@ 4R

@ 4R

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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= N
W6-12: Extract featur

ERITET. DHABROBEEZHRR/ARILE
T3, EEMIZ, @35 B Dfeaturehigeneld

MYIZHE->TVTE Y TT 13,

O X
= Galaxy X +
< C @ usegalaxy.org A :
J—o270— afeT =~ HFEF—H~ AT~ 1I-—H—~
Tools Ak Seqid Source Type Start End Score History o+ [0 &
##gff-version 3
search tools 0 J , search datasets 0
##sequence-region FM179322 1 3010111
Filter and Sort -~ #lgenome-build European Nucleotide Archive ASM2650v1 trans_map
Filter data on any column using #lgenome-version ASM2650v1 5 i
simple expressions #\genome-date 2015-02
# build ion GCA_000026505.1 129 GB S
Sort data in ascending or descending -genome-bulid-accession - '
order #!genebuild-last-updated 2015-02
Select lines that match an expression ULEERZ gene L 52 9: Extract featuresond = @ 4" X
#H# ata 2
GFF #2a -
8: Trimmomatic on SRR @& b 4
Extract feat fi GFF dat
xtract features from ata FM179322 ena gene 1524 2663 6322569 2 (R2 paired)
Filter GFF data by attribute using #iE
simple expressions FM179322 ena gene 3157 3369 7: Timmomaticon SRR @ & X
6322569_1 (R1 paired
Filter GFF data by feature count LA -1 (R1 paired)
using Simple e){pregg[ong FM179322 ena gene 3366 4484 6: Timmomatic on SRR @ f %
Filter GTF data by attribute wE 6322567_2 (R2 paired)
values_list FM179322  ena gene 4516 6477
[T P ### 5: Trimmomaticon SRR @ &' X
oin, >ubtract an rou _ -
P FM179322  ena gene 6540 9152 s Rt
Datamash T ### - 7
https://usegalaxy.org/datasets/bbd44e69cbB8906b58eb078. . >

BAIBREFREOERFE 150
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= 2 ET5%T. DH tgﬁ%mtpﬁﬂaqﬂya/%)u
_ TR, EMNIZ. @3%| B MDfeaturehigenelF
W6-13: Extract featur »u - cicnucin azmc,

Filter and SorthT3)ZELC %,

= Galaxy X +

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

Tools Ak Seqid Source Type Start End Score History o+ [0 &
##gff-version 3
search tools 0 J , search datasets 0
##sequence-region FM179322 1 3010111
Filter and Sort -~ #lgenome-build European Nucleotide Archive ASM2650v1 trans_map
Filter data on any col§nn using #lgenome-version ASM2650v1 9 shown
simple expressions #\genome-date 2015-02
- ] . #lgenome-build-accession GCA_000026505.1 LG T
Sort data in ascending or descending : - :
order #!genebuild-last-updated 2015-02
Select lines that match an expression FMT79322  ena gene ! 1350 9: Extract featuresond @/ 4| X
#H# ata 2
GFF #2a -
8: Trimmomatic on SRR @& b 4
Extract feat fi GFF dat
xtract features from ata FM179322 ena gene 1524 2663 6322569 2 (R2 paired)
Filter GFF data by attribute using #iE
simple expressions FM179322 ena gene 3157 3369 . 7: Timmomaticon SRR @ & X
6322569_1 (R1 paired
Filter GFF data by feature count LA -1 (R1 paired)
using simple expressions FM179322  ena gene 3366 4484

6: Timmomaticon SRR @ &* X

Filter GTF data by attribute wE 6322567_2 (R2 paired)
values list FM179322  ena gene 4516 6477 .
b d #HH# 5: Trimmomaticon SRR @ &' X
Join, Subtract and Grou -
P FM179322  ena gene 6540 9152 . 6322567_1 (R1 paired)
Datamash T hE# - : . = M
javascript:void(0) » > -
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N
W6-14 : Extract featur

EITET. DEAREDODhEFH R/ NRIILE
TR, EMNIZ. @35 B Dfeaturehigeneld
MYIZHE-O>TWVTEE T 2, @FHL T,
Filter and SorthT3 UL %, BALT=1%.

= Galaxy X +
< C @ usegalaxy.org A
D—4o70— wEkdd~> #HE7—F~ AT 1~
Tools S A Seqid Source Type Start End Score History o+ 0%
##gff-version 3
search tools 0 J , search datasets 0
##sequence-region FM179322 1 3010111
Filter and Sort ~  #lgenome-build European Nucleotide Archive ASM2650v1 trans_map
- #! - ion ASM2650v1
Join, Subtract and Group e v 9 shown
#lgenome-date 2015-02
4
Datamash #!genome-build-accession GCA_000026505.1 129 GB »®
FM179322 ena gene 1 1350 9: Extract featuresond @ 4* X
FASTA/FASTQ o
#H## ata 2
FASTQ Quality Control e
y 179322 1524 5663 8: Trimmomatic on SRR @ & R
SAM/BAM ene gene 6322569 2 (R2 paired)
==
BED FM179322  ena gene 3157 3369 7: Timmomaticon SRR~ @ & X
6322569_1 (R1 paired
VCF/BCF s e
FM179322  ena gene 3366 4434 . .
Nanopore 6: Timmomaticon SRR @ 4* X
wE 6322567_2 (R2 paired)
Convert Formats FM179322  ena gene 4516 6477
. i 5: Trimmomaticon SRR @ &' X
Lift-Over . 6322567_1 (R1 paired)
FM179322  ena gene 6540 9152 - P
COMMON GENOMICS TOOLS v i - M
< 3 >
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DRIEBED,

W77-1:bedtools GetFastaBed

= Galaxy X

< C @ usegalaxy.org

Tools PR -

+

search tools 0

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/B

BED

VCF/BC

Nanopore

Convert Formats
Lift-Over

COMMON GENOMICS TOOLS
<

J—070— wfifbds~r #HETH~ AT 1Y~

Seqid Source Type Start End Score
##gff-version 3

##sequence-region FM179322 1 3010111

#lgenome-build European Nucleotide Archive ASM2650v1
#lgenome-version ASM2650v1

#lgenome-date 2015-02

#lgenome-build-accession GCA_000026505.1
#!genebuild-last-updated 2015-02

FM179322 ena gene 1 1350
#H#H

FM179322  ena gene 1524 2663
s

FM179322  ena gene 3157 3369
#H#H

FM179322  ena gene 3366 44584
s

FM179322  ena gene 4516 6477
#H#H

FM179322  ena gene 6540 9152
s v

History

search datasets

trans_map
9 shown

1.29 GB

9: Extract featureson d
ata 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

5: Trimmomatic on SRR
6322567_1 (R1 paired)

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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" A
W7-2:bedtools GetFa

(D |ZBED., @bedtools GetFastaBed A4
SLEFRALT. FSURHYYTh—LEEFIEEG
1TWET ., QFVvT,

— O X
= Galaxy X +
< C @ usegalaxy.org A :
J—o270— wffedsd > HET—H~ AT~ 1I-—H—~
Tools Ak Seqid Source Type Start End Score History o+ [0 &
##gff-version 3
search tgols 0 J , search datasets 0
##sequence-region FM179322 1 3010111
BED ~  #lgenome-build European Nucleotide Archive ASM2650v1 trans_map
. . #lgenome-version ASM2650v1 I
bedtools€ExpandBed replicate lines _ 9 shown
. . #lgenome-date 2015-02
based on lists of values in columns 129 GB A Y )
#lgenome-build-accession GCA_000026505.1 :
bedtools GroupByBed group b .
it g ) Py #!genebuild-last-updated 2015-02
common cols and summarize other
cols FM179322 ena gene 1 1350 9: Extract featuresond @ 4* X
#H# ata 2
bedtools ClosestBed find the closest, o
potentially non-overlapping interval 8: Trimmomatic on SRR @ & R
FM179322  ena gene 1524 2663 ired
bedtools GetFastaBed use intervals P 6322569 2 (R2 paired)
to extract sequences from a FASTA file . .
FM179322  ena gene 3157 3369 7: Trimmomatic on SRR @ &S R
bedtools MultiCovBed counts s 6322569_1 (R1 paired)
coverage from multiple BAMs at
. FM179322  ena gene 3366 4434 . .
specific intervals 6: TimmomaticonSRR @ &* X
=== -
- 6322567_2 (R2 paired)
bedtools M BED b
eatools WlergeBbEL combine FM179322  ena gene 4516 6477
overlapping/nearby intervals into a . ’
single interval i 5: Trimmomatic on SRR @ 4 X
FM179322  ena gene 6540 9152 s Rt
bedtools SubtractBed remove -
. o . . === -
< >

BAIBREFREOERFE 150
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- O »
" SN DRIZBED, @bediools GetFastaBed /07
— _— (o] VA=
W 3 . b dt I G t S LEFALT, bR 91) Th—LERSI S
[ - edtools GetFa - ° Zig
. FIWET L QEV )T RINRIL IR
= Galaxy X + ﬂE@Eb\iméhi?o
< C @ usegalaxy.org A :
J—o270— wffedsd > HET—H~ AT~ 1I-—H—~
Tools w oL History c+ 0%
be . . o
search tools 0 dto Al EE S EEIE Options search datasets 0
R ols GetFastaBed use intervals to extract sequences
BED from a FASTA file (Galaxy Version 2.29.0) trans_map
bedtools ExpandBed replicate lines . 9 shown
based on lists of values in columns BED/bedGraph/GFF/VCF file 129 GB A Y )
bedtools GroupByBed group by O & O 9: Extract features ... - =
common cols and summarize other
e (-bed) 9: Extract featuresonda @ 4* %
. ta2
bedtools ClosestBed find the closest, Choose the source for the FASTA file
potentially non-overlapping interval History - 8: TimmomaticonSRR @ & X
bedtools GetFastaBed use intervals EASTA i 6322569 2 (R2 paired)
to extract sequences from a FASTA file e
7: Trimmomatic on SRR @ & R
bedtools MultiCovBed counts O @& 0O  1:ASM26e50v1fa = 6322569_1 (R1 paired)
coverage from multiple BAMs at Ch
specific intervals 1) 6: TrimmomaticonSRR @& & X
bedtools MergeBED combine Use the ‘name’ column in the BED file for the FASTA 6322567_2 (R2 paired)
. . ] headers in the output FASTA file
overlapping/nearby intervals into a . ;
Sl 5: Trimmomaticon SRR @ &' X
Yes  No 6322567_1 (R1 paired)
bedtools SubtractBed remove - -
: o : . (-name) - -
< > > ~

BAIBREFREOERFE 150
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DXIEXBED, @bedtools GetFastaBed7 0%

S5 LEFIALT, MY R T h— L5
W7-4 :bedtools GetFal 205 oumios st

= Galaxy

b4

< C @ usegalaxy.org

+

FEEMNRTINET . QA BICAST
fafE (. BEDS 1=+ Tt D EER (R %
RYFESHKXBARNELTZITANTLNSDTZ
0-oon- ARETE- ey~ RN

Tools w oL History c+ 0%
be . : .
F t Wi Opt
search tools 0 dto Al EE S EEIE v Uptons search datasets 0
R ols GetFastaBed use intervals to extract sequences
BED from a FASTA file (Galaxy Version 2.29.0) trans_map
bedtools ExpandBed replicate lines bed N i 9 shown
g g BED/bedGraph/GFF/VCF file
based on lists of values in columns 129 GB A Y )
bedtools GroupByBed group by O & O 9: Extract features ... - =
common cols and summarize other
e (-bed) 9: Extract featuresonda @ 4* %
. ta2

bedtools ClosestBed find the closest, Choose the source for the FASTA file
potentially non-overlapping interval History - 8: TimmomaticonSRR @ & X
bedtools GetFastaBed use intervals EASTA i 6322569 2 (R2 paired)
to extract sequences from a FASTA file e . .

7: Trimmomatic on SRR @ & R
bedtools MultiCovBed counts O @& 0O  1:ASM26e50v1fa = 6322569_1 (R1 paired)
coverage from multiple BAMs at Ch
specific intervals 1) 6: TrimmomaticonSRR @& & X
bedtools MergeBED combine Use the ‘name’ column in the BED file for the FASTA 6322567_2 (R2 paired)

. . ] headers in the output FASTA file

overlapping/nearby intervals into a . ;
. . 5: Trimmomaticon SRR @ &' X
single interval Yes No ;

6322567_1 (R1 paired)
bedtools SubtractBed remove - -
: o : . (-name) -

< > > ~
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" A
W7-5:bedtools GetFa

= Galaxy X +

< C @ usegalaxy.org

F_oRF D—-o0- ARETE- HEFS~

Tools G
search tools 0
BED

bedtools ExpandBed replicate lines
based on lists of values in columns

bedtools GroupByBed group by
common cols and summarize other
cols

bedtools ClosestBed find the closest,
potentially non-overlapping interval

bedtools GetFastaBed use intervals
to extract sequences from a FASTA file

bedtools MultiCovBed counts
coverage from multiple BAMs at
specific intervals

bedtools MergeBED combine
overlapping/nearby intervals into a
single interval

bedtools SubtractBed remaove

<

be
dto
ols GetFastaBed use intervals to extract seq
from a FASTA file (Galaxy Version 2.29.0)

17 Favorite &% Versions *0

BED/bedGraph/GFF/VCF file

0 Vel i} 9: Extract features ...

]

DX IEBED, @bedtools GetFastaBedZ 0%
SLZEFAELT, bR 9 Th— LERSIREGF
ZITWET . QF0vD, FR/ARILEIZIE
EEEMNRTEINET , QM BIZA-T:
ffE (2. BEDFE K2+ Tl D EEAZ (R %
MYFHFREAADELTZIFTANTLNSDT=

| CHIEFTTES . QDI TERAIGELEL DT,

@T 7+ I EDERR)—9&, Bgenelst

featuret Z O HILIBRIOERRM)—2, &4

THILFDEETITO,

LAY

(-bed) Q

Choose the source { 9: Extract features on

History

2: ASM2650v1.gff3
FASTA file

9 shown

1.29 GB

9: Extract features on da
ta 2

- 8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR

O @& 0O | 1:ASM2650vi.fa = 6322569 1 (R1 paired)
(-fi) . .
6: Trimmomatic on SRR
Use the 'name' column in the BED file for the FASTA 6322567_2 (R2 paired)
headers in the output FASTA file
5: Trimmomatic on SRR
Yes  No 6322567_1 (R1 paired)
(-name) -

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X
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54




® .
W 7-6:bedtools GetFa

OFR/AARILETEIZBEL TN, —EF T =
TLKE,. 27O S LDOXEIBERN RN

Tools

<

= Galaxy X

@ usegalaxy.org

search tools

BED

bedtools ExpandBed replicate lines
based on lists of values in columns

bedtools GroupByBed group by
common cols and summarize other
cols

bedtools ClosestBed find the closest,
potentially non-overlapping interval

bedtools GetFastaBed use intervals
to extract sequences from a FASTA file

bedtools MultiCovBed counts
coverage from multiple BAMs at
specific intervals

bedtools MergeBED combine
overlapping/nearby intervals into a
single interval

bedtools SubtractBed remaove

+

O X
J—2270— o#fkdsd - HE7—9~> ~NTS~> 1T~
History c+ D%
be . . .
F t Wi Opt
dto ¥y Favorite & Versions ~ Options search datasets o
ols GetFastaBed use intervals to extract sequences '
from a FASTA file (Galaxy Version 2.29.0) trans_map
9 shown
BED/bedGraph/GFF/VCF file
1.29 GB CA X
O & DO 9: Extract features ... - =
(-bed) 9: Extract featuresonda @ 4* X
Choose the source for the FASTA file ta2
History - 8: Trimmomaticon SRR @ & X
6322569 _2 (R2 paired)
FASTA file
7: Trimmomatic on SRR @ & R
O @ 0O | 1:ASM2650vifa = 6322569 1 (R1 paired)
(-fi) . .
6: Timmomaticon SRR @ 4* X
Use the 'name' column in the BED file for the FASTA 6322567_2 (R2 paired)
headers in the output FASTA file
5: Trimmomaticon SRR @ &' X
Yes  No 6322567_1 (R1 paired)
(-name) - - v
» > -~

I OT.BYIZFIALELLD,

BAIBREFREOERFE 150
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W7-7 :bedtools GetFa

Tools

BED

bedtools ExpandBed replicate lines
based on lists of values in columns

+

Galaxy X

@ usegalaxy.org

J—2270— afedsd > HET—H~

search tools

Yes No

(-name)

instead of in FASTA format

bedtools GroupByBed group by

common cols and summarize other
cols

bedtools ClosestBed find the closest,

Yes No

(-tab)

Force strandedness

potentially non-overlapping interval

Yes No

bedtools GetFastaBed use intervals

to extract sequences from a FASTA file

bedtools MultiCovBed counts
coverage from multiple BAMs at
specific intervals

bedtools MergeBED combine

will be reverse complemented (-s)

BED intervals when computing coverage.

Yes No

overlapping/nearby intervals into a

single interval

bedtools SubtractBed remaove

<

Use the 'name’ column in the BED file for the FASTA
headers in the output FASTA file

Report extract sequences in a tab-delimited format

If the feature occupies the antisense strand, the sequence

Treat split/spliced BAM or BED12 entries as distinct

If set, the coverage will be calculated based the spliced
intervals only. For BAM files, this inspects the CIGAR N
operation to infer the blocks for computing coverage. For & - : -

ALY 1 —TT— > aee gsing 17

History c+ D%
search datasets 0
trans_map
9 shown
'1.29 GB CA Y J
9: Extract featuresonda @ 4* X
ta 2
8: Trimmomatic on SRR @ & R
6322569 _2 (R2 paired)
7: Trimmomatic on SRR @ & R
6322569_1 (R1 paired)
6: Timmomaticon SRR @ 4* X
6322567_2 (R2 paired)
5: Trimmomaticon SRR @ &' X
6322567_1 (R1 paired)
» > -

OFR/NRIILEFTEIZHBEIL TN, —FTE
TLKE, 2OTOT S LDOXHIBEHRMAR LN
FIDOT, BYIZFIALELLD, AT ar>
THRARIELNETT N, QEDAREIE
BLELARELHINDT, —RIZIFTEHTH
WA KWWERLET,

BAIBREFREOERFE 150
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W .
W 7-8:bedtools GetFa

<

= Galaxy X

< C @ usegalaxy.org

F—AfFEth D—2o270— oftkdsd~r HEF7—F~ NS LU~ aas Using 1%

Tools G
search tools 0
BED

bedtools ExpandBed replicate lines
based on lists of values in columns

bedtools GroupByBed group by
common cols and summarize other
cols

bedtools ClosestBed find the closest,
potentially non-overlapping interval

bedtools GetFastaBed use intervals
to extract sequences from a FASTA file

bedtools MultiCovBed counts
coverage from multiple BAMs at
specific intervals

bedtools MergeBED combine
overlapping/nearby intervals into a
single interval

bedtools SubtractBed remaove

) ] .
Treat split/spliced BAM or BED12 entries as distinct History ct+D%
BED intervals when computing coverage.

Yes No

If set, the coverage will be calculated based the spliced
intervals only. For BAM files, this inspects the CIGAR N
operation to infer the blocks for computing coverage. For 1.29 GB
BED12 files, this inspects the BlockCount, BlockStarts, and

BlockEnds fields (i.e., columns 10,11,12). If this option is

not set, coverage will be calculated based on the

interval's START/END coordinates, and would include 'taz

introns in the caseg of RNAseq data. (-split)

What it does

bedtools getfasta will extract the sequence defined by the
coordinates in a BED interval and create a new FASTA
entry in the output file for each extracted sequence. By
default, the FASTA header for each extracted sequence
will be formatted as follows: “>chrom>:&lt;start> -

&ltend>".

O RNRIILETEIZRFL TN, —BTE
TLKE, 2OTOT S LDOXHIBEHRMAR LN
FITOT.@BIIZSIALELELD A T3>
THRARIEILLIBTTN, QEDOARENE
BLLGH5RAELHADT, —IBRICIXEDHTEH
WAL ERWET, @OFTT,

search datasets 0
trans_map
9 shown
CA Y J

9: Extract featuresonda @ 4* X

8: Trimmomatic on SRR @ & R
6322569_2 (R2 paired)

7: Trimmomatic on SRR @ & R
6322569_1 (R1 paired)

6: Timmomaticon SRR @ 4* X
6322567_2 (R2 paired)

5: Trimmomaticon SRR @ &' X
6322567_1 (R1 paired)

HAZBEFREDESHE15E
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" S R

W7-9:bedtools GetFastaBed

— O X
= Galaxy X ar
< C @ usegalaxy.org A :
J—o270— wffedsd > HET—H~ AT~ 1I-—H—~
Tools w oL History c+ 0%
o Executed bedtools GetFastaBed and
search tools [x) successfully added 1 job to the queue. search datasets [x)
BED - The tool uses 2 inputs: trans_map
bedtools ExpandBed replicate lines o 9: Extract features on data 2 10 shown
based on lists of values in columns e 1: ASM2650v1.fa 129 GB A Y )
bedtools GroupByBed group by _
common cols and summarize other It produces this output:
o @ 10: bedtools GetFast x
» 10: bedtools GetFastaBed on data 1 aBed on data 1 and data
bedtools ClosestBed find the closest, and data 9 9
potentially non-overlapping interval
bedtools GetFastaBed use intervals Y.OU thn checllf[.the ztitu; of c;uefd Jotﬁs T_Fci 9: Extract featuresonda @ ¢* X
. view the resulting data by refreshing the Histo
to extract sequences from a FASTA file g y 9 W ta2
panel. When the job has been run the status will
bedtools MultiCovBed counts change from ‘running’ to ‘finished" if completed 8: Trimmomaticon SRR @ 4* X
coverage from multiple BAMs at successfully or ‘error' if problems were 6322569 _2 (R2 paired)
specific intervals encountered.
bedtools MergeBED combine 7: Timmomatic Of' SRR @ ¢ %
overlapping/nearby intervals into a 6322569_1 (R1 paired)
single interval . .
6: Timmomaticon SRR @ 4* X
bedtools SubtractBed remove - 6322567_2 (R2 paired) -
< >

BAIBREFREOERFE 150



" ETRT . DEAR—100h HE R/ SHIL

W7-10:bedtools GetFasiamcu

= Galaxy X +

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

Tools w oL History c+ 0%
o Executed bedtools GetFastaBed and
search tools [x) successfully added 1 job to the queue. search datasets [x)
BED - The tool uses 2 inputs: trans_map
bedtools ExpandBed replicate lines o 9: Extract features on data 2 10 shown
based on lists of values in columns e 1: ASM2650v1.fa 129 GB A Y )

bedtools GroupByBed group by

common cols and summarize other It produces this output:

cols 10: bedtools GetFastaBe @ &' %

* 10: bedtools GetFastaBed on data 1 d on data 1 and data 9
bedtools ClosestBed find the closest, and data 9
potentially non-overlapping interval 9: Extract featuresonda @ & X
. You can check the status of queued jobs and ta 2
bedtools GetFastaBed use intervals . . . -
. view the resulting data by refreshing the History

to extract sequences from a FASTA file . i

panel. When the job has been run the status will 8: Trimmomatic on SRR W Ab
bedtools MultiCovBed counts change from ‘running' to ‘finished" if completed 6322569_2 (R2 paired)
coverage from multiple BAMs at successfully or ‘error if problems were
specific intervals encountered. 7: Trimmomaticon SRR @ 4* X

bedtools MergeBED combine 6322569_1 (R1 paired)

overlapping/nearby intervals into a

. : 6: Timmomaticon SRR @ & X
single interval

6322567_2 (R2 paired)
bedtools SubtractBed remove - -

BAIBREFREOERFE 150 59



" A
W7-11:bedtools GetF

Tools G
search tools 0
BED

bedtools ExpandBed replicate lines
based on lists of values in columns

bedtools GroupByBed group by
common cols and summarize other
cols

bedtools ClosestBed find the closest,
potentially non-overlapping interval

bedtools GetFastaBed use intervals
to extract sequences from a FASTA file

bedtools MultiCovBed counts
coverage from multiple BAMs at
specific intervals

bedtools MergeBED combine
overlapping/nearby intervals into a
single interval

bedtools SubtractBed remaove

<

ET%ET. DEXM)—100H BZEthi/ %)L
FlzFE 5, QFEMIZmuUlti-FASTAEEX 771U
MEB SN TWVTR Y TT 13,

D—5J0— AL

This dataset is large and only the first megabyte is
shown below.
Show all | Save

>FM179322:9-1358
ATGCCCAATTTAGAGGAGCTTTGGGCTTACCTGAATGATAAATTCCGTGAAGAGTTGA
>FM179322:1523-2663
ATGAAATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGTTTCCCGGE
>FM179322:2156-3369
ATGACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAARGAGG
>FM179322:3365-4484
ATGAAGCTGGATCATTTAACGTTAAAALACTATCGCAATTACGCAACGGTCGATACGG
>FM179322:4515-0477
GTGACGGACAAGAAAGAATCGACCGAAGAAAAGAAAGAAGAACTGGCAGCAGAATATG
>FM179322:6539-9152
ATGGATGATCGCCAAGAAAGCCOAGATTACGAATGTGAATCTCGGCGARACAATGCGTA
>FM179322:9369-9471

ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:9344-18@75
ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGGTGAGGATCAACTCCAAGGTA
>FM179322:10478-10682
ATGAATATGGACGAGAGTTTCACGGAGACGACAGCTGATGACTATALACARATTCTGE
>FM179322:116885-11437

ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:11563-1186@
ATGGCTGAAACCAAATATGAAGTCACTTACATCATTCGTCCGGATCTGGATGARAGCTG
>FM179322:118859-124889

tHF—Hv NI 1-—Y—~

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaB
ed on data 1 and data 9

9: Extract features on da
ta 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X

HAZBEFREDESHE15E
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= 2 EI5%ET. DERN—10DF EEFF R/ SR

_ LIZRT, QM IZmult-FASTARE X 771 1L

W7-12:bedtools GetHR iicrcvcnscsn anmaszmy
VI NIE @RI 2,949 ZEH B,

= Galaxy X +
& 2> C @& usegalaxy.org/datasets/edit A :
D—4227J0— a#kdsd~> 5749~ AT 1~ Using 1%
Tools oo . : . . Histor <+ [0 %
= This dataset is large and only the first megabyte is y ~
search tools Q shown below. search datasets Q
Show all | Save
BED - trans_map
H H 3 skl - W
bedtools ExpandBed replicate lines >FIl179322:0-1350 10 shown
based on lists of values in columns ATGCCCAATTTAGAGGAGCTTTGGECT TACCTGAATGATAAATTCCGTGAAGAGT TGA =
>FM179322:1523-2663 1.29 GB CA X
bedtools GroupByBed group by ATGAAATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGTTTCCCGGG '
common cols and summarize other >FM179322:3156-3369
cols ATGACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAAAGAGE 10: bedtools GetFastaB @ 4* X
] »FM179322:3365-4484 ed on data 1 and data 9
bedtools ClosestBed find the closest, ATGAAGCTGGATCATTTAACGTTAAAAAACTATCGCAATTACGCAACGGTCGATACGG
potentially non-overlapping interval >FM179322:4515-6477 2,943 sequences
) GTGACGGACAAGAAAGAATCGGCCGAAGAAAAGAAAGAAGAAC TGGCAGCAGAATATG TA—<w I~ fasta, 7 —4A—A: ?
bedtools GetFastaBed use intervals SEM179322: 6539-9152
to extract sequences from a FASTA file ATGGATGATCGCCAAGAAAGCCGGATTACGAATGTGAATC TCGGCGAAACAATGCGTA index file /galaxy-
bedtools MultiCovBed counts >FM179322:9369-9471 repl/main/files/033/592/dataset_3359.
. ATGTTARACAATGTGAGTTTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAAAA i Al cEmEET
coverage from multiple BAMSs at ' 9 .
rage P >FM179322: 984410075 R
specific intervals ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGG TGAGGATCAACTCCAAGGTA
bedtools MergeBED combine >FM179322:10478-10682 0 ? e
. . . ATGAATATGGACGAGAGT TTCACGGAGACGACAGCTGATGACTATAAACAAATTCTGE
overlappina/nearby intervals into a - -
singleawpter%al . >FM179322:11005-11437 display with IGV local
ATGTTAAACAATGTGAGTTTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAAAA JF179322:0- 135
377 - 3
bedtools SubtractBed remove - >FM179322:11563-11860 ATGCCCAATTTAGAGEAGCTTTGEECTTACCTGAATGATAAL ¥
: - : : ATGGCTGAMCCARATATGAAGTCACT TACATCATTCGTCCGGATCTGEATGAAGCTG
< >FM179322:11889-12480 v > ~
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=== = o
" S E{15 7 DEAN—100 B FE B R/ F L
_ — _ . 1
W7 3 ] b dt I G LIZRT, QFEMIZmulti-FASTAR. R 771 )L
-1 edtools GethH »u5 7 #143
. MMERESNTWTEETT R, QDEREI)
J b AN =
= Galaxy X + “Jaj—;h'(j:s @@Egljﬂﬂb\219491@1—-&bh\éo
— A K3
©% LT, BEDATIUERL S,
< C @ usegalaxy.org
J—2270— o#fkdsd - HE7—9~> ~NTS~> 1T~ Using 1%
Tools oL : : . . Histor -+
w This dataset is large and only the first megabyte is y ~ D=
search jpols (x] shown below. search datasets (x]
Show all | Save
rans_ma
BED - t P
VCF/BC »FM179322:8-135@ 10 shown
ATGCCCAATTTAGAGGAGCTTTGGECT TACCTGAATGATAAATTCCRTGAAGAGTTGA
Nanopore >FM179322:1523-2663 1.29 GB oo
ATGARATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGTTTCCCGRE
Convert Formats »>FM179322:3156-3369
ATGACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAAAGAGG 10: bedtools GetFastaB @ 4" X
Lift-Over >FM179322:3365-4484 ed on data 1 and data 9
ATGAAGCTGGATCATTTAACGT TAAAMAACTATCGCAATTACGCAACGGTCGATACGG
e >FM179322:4515-6477 9: Extract featuresonda @ & X
. | GTGACGGACAAGAAAGAATCGGCCGAAGALAAGAAAGAAGAACTGGCAGCAGAATATG ta 2
Operate on Genomic Intervals SEM179322-6539.9152
- ATGGATGATCGCCAAGAAAGCCGGATTACGAATGTGAATC TCGGCGAMACAATGCGTA . .
Fetch Sequences/Alignments , g: Timmomaticon SRR @ & X
>FM179322:9369-9471 6322569 2 (R2 paired)
y ; Py ; . | Py _ paire
GENOMICS ANALYSIS ATGTTAAACAATGTGAGTTTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAAAA
>FM179322:9844-10075 ) i
Assembly ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGGTGAGGATCAACTCCAAGGTA 7: Trimmomaticon SRR~ @ ¢* X
>FM179322:10478-10682 6322569_1 (R1 paired)
Annotation ATGAATATGGACGAGAGTTTCACGGAGACGACAGCTGATGACTATAAACARATTCTGE
>FM179322:11005-11437 6: Trimmomaticon SRR @& &' X
Mapping ATGTTAAACAATGTGAGTTTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAAAA 6322567_2 (R2 paired)
. ) . >FM179322:11563-11860 .
Variant Callina ATGGCTGAACCAAATATGAAGTCACTTACATCATTCGTCCGGATCTGEATGAAGCTG : : -
< >FM179322:11889-12480 b > -

BAIBREFREOERFE 150
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" S
W8-1: Kallisto quant

DY—ILEIR/ SRV T ERIZFEE,

= Galaxy X

< C @ usegalaxy.org

Tools phd

search tools

BED

VCF/BCF

Nanopore

Convert Formats

Lift-Over

COMMON GENOMICS TOOLS
Operate on Genomic Intervals
Fetch Sequences/Alignments
GENOMICS ANALYSIS

Assembly

Annotation

Mapping

Variant Callina

<

I+

%

J—o20— affedd > HEFT—H~ NS~

This dataset is large and only the first megabyte is
shown below.
Show all | Save

>FM179322:9-1358
ATGCCCAATTTAGAGGAGCTTTGGGCTTACCTGAATGATAAATTCCGTGAAGAGTTGA
>FM179322:1523-2663
ATGAAATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGTTTCCCGGE
>FM179322:2156-3369
ACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAAAGAGG
>FM179322:3365-4484
ATGAAGCTGGATCATTTAACGTTAAAALACTATCGCAATTACGCAACGGTCGATACGG
>FM179322:4515-0477
GTGACGGACAAGAAAGAATCGACCGAAGAAAAGAAAGAAGAACTGGCAGCAGAATATG
>FM179322:6539-9152
ATGGATGATCGCCAAGAAAGCCOAGATTACGAATGTGAATCTCGGCGARACAATGCGTA
>FM179322:9369-9471
ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:9344-18@75
ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGGTGAGGATCAACTCCAAGGTA
>FM179322:10478-10682
ATGAATATGGACGAGAGTTTCACGGAGACGACAGCTGATGACTATALACARATTCTGE
>FM179322:116885-11437
ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:11563-1186@
ATGGCTGAAACCAAATATGAAGTCACTTACATCATTCGTCCGGATCTGGATGARAGCTG
>FM179322:11889-12488@

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaB
ed on data 1 and data 9

9: Extract features on da
ta 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X
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64




" S
W8-1: Kallisto quant “

DY—ILER/ AR IL T EBIZF2E) ., @RNA-seq

= Galaxy X

& 2> C @& usegalaxy.org/datasets/edit

Tools w
search tools

ChIP-seq

RNA-seq

Multiple Alighments

Phenotype Association

Regional Variation

STR-FM: Microsatellite
Analysis

Chromosome Conformation
METAGENOMICS
Metagenomic Analysis
Mothur

GENOMICS TOOLKITS

Picard

javascript:void(0)

I+

%

J—o20— affedd > HEFT—H~ NS~

This dataset is large and only the first megabyte is
shown below.
Show all | Save

>FM179322:9-1358
ATGCCCAATTTAGAGGAGCTTTGGGCTTACCTGAATGATAAATTCCGTGAAGAGTTGA
>FM179322:1523-2663
ATGAAATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGTTTCCCGGE
>FM179322:2156-3369
ATGACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAARGAGG
>FM179322:3365-4484
ATGAAGCTGGATCATTTAACGTTAAAALACTATCGCAATTACGCAACGGTCGATACGG
>FM179322:4515-0477
TGACGGACAAGAAAGAATCGGCCGAAGAAAAGAAAGAAGAACTGGCAGCAGAATATG
M179322:8539-9152
ATGGATGATCGCCAAGAAAGCCOAGATTACGAATGTGAATCTCGGCGARACAATGCGTA
>FM179322:9369-9471
ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:9344-18@75
ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGGTGAGGATCAACTCCAAGGTA
>FM179322:10478-10682
ATGAATATGGACGAGAGTTTCACGGAGACGACAGCTGATGACTATALACARATTCTGE
>FM179322:116885-11437
ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:11563-1186@
ATGGCTGAAACCAAATATGAAGTCACTTACATCATTCGTCCGGATCTGGATGARAGCTG
>FM179322:118859-12488@

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaB
ed on data 1 and data 9

9: Extract features on da
ta 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X
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" DY— LR SH L T EIBH. DRNA-seq
] - . 5 EFIHEY B@Kallisto quantlxZ D EXRET
W8-1:Kallisto quant | szciznsss. a—moLracss.

— O X
= Galaxy X +

& 2> C @& usegalaxy.org/datasets/edit A :

J—0270— wfifEkdsd~r #HET—HF~ AT 1T~

Tools oo . . . . Histor <+ [0 %
= This dataset is large and only the first megabyte is y ~
search tools Q shown below. search datasets Q
Show all | Save
ChiP-seq - trans_map
RNA-seq >FM179322:8-1350 10 shown
ATGCCCAATTTAGAGGAGCTTTGGGCTTACCTGAATGATAAATTCCGTGAAGAGT TGA
Cuffmerge merge together several SEM179322:1523- 2663 1.29 GB CA X
Cufflinks assemblies ATGAAATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGT TTCCCGGG
. . . . 79322:3156-3369
Filter Combined Transcripts using N
acking fil GACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAAAGAGE 10: bedtools GetFastaB @ 4* X
dredey s >FM179322: 33654484 ed on data 1 and data 9
GffCompare compare assembled ATGAAGCTGGATCATTTAACGTTAAALAACTATCGCAATTACGCAACGGTCGATACGG
transcripts to a reference annotation >FM179322:4515-6477 9: Extract featuresonda @ & X
GTGACGGACAAGAAAGAATCGGLCGAAGAAAAGAAAGAAGAACTGGLAGCAGAATATG ta 2
DESeq2 Determines differentially >FM179322:6539-9152
1 res fr ATGGATGATCGCCAAGAAAGCCGGATTACGAATGTGAATC TCGGLGAAACAATGCGTA . .
expressed features from count tables 8: Timmomaticon SRR~ @ & X

>FM179322:9369-9471

ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAAAA

categories >FM179322:9844-18075
ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGGTGAGGATCAACTCCAAGGTA 7: Timmomatic on SRR @ 4 X

goseq tests for overrepresented gene 6322569_2 (R2 paired)

Kallisto pseudo - run

: >FM179322:10478-10682 6322569_1 (R1 paired)

pseudoalignmyend on RNA-Seq
. ATGAATATGGACGAGAGTTTCACGGAGACGACAGCTGATGACTATAAACAAATTCTGG
transcripts >FM179322:11005-11437 6: Timmomaticon SRR @ & X
Kallisto quant - quaNtify abundances ATGTTAAACAATGTGAGTTTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAAAA 6322567_2 (R2 paired)
S s T o _ >FN179322:11563-11860 .
ATGGCTGAAACCAAATATGAAGTCACTTACATCATTCGTCCGGATCTGGATGAAGCTG : : -
< >FM179322:11889-12480 v > -
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DY —ILZEIR/ R IL T EBIZFE N, @QRNA-seq
» 5 EFIHY BBKallisto quantlxZ D EXRET
RATIEWET A, @—In DL TERICFHEE, =
AL, ®SalmontHL TY .

"
W8-1: Kallisto quant

= Galaxy X 4L

& 2> C @& usegalaxy.org/datasets/edit

Tools PR -

search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignrygpd on RNA-Seq
transcripts

Kallisto quang -gu

ify abundances

of RNA-Seq tr. ts

Salmon quant Pe

dual-phase,

reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

<

J—0270— wfifEkdsd~r #HET—HF~ AT 1T~

This dataset is large and only the first megabyte is
shown below.
Show all | Save

>FM179322:9-1358
ATGCCCAATTTAGAGGAGCTTTGGGCTTACCTGAATGATAAATTCCGTGAAGAGTTGA
>FM179322:1523-2663
ATGAAATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGTTTCCCGGE
>FM179322:2156-3369
TGACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAAAGAGG
M179322:3365-4434
ATGAAGCTGGATCATTTAACGTTAAAALACTATCGCAATTACGCAACGGTCGATACGG
>FM179322:4515-0477
GTGACGGACAAGAAAGAATCGACCGAAGAAAAGAAAGAAGAACTGGCAGCAGAATATG
>FM179322:6539-9152
ATGGATGATCGCCAAGAAAGCCOAGATTACGAATGTGAATCTCGGCGARACAATGCGTA
>FM179322:9369-9471
ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:9344-18@75
ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGGTGAGGATCAACTCCAAGGTA
>FM179322:10478-10682
ATGAATATGGACGAGAGTTTCACGGAGACGACAGCTGATGACTATALACARATTCTGE
>FM179322:116885-11437
ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:11563-1186@
ATGGCTGAAACCAAATATGAAGTCACTTACATCATTCGTCCGGATCTGGATGARAGCTG
>FM179322:118859-12488@

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaB
ed on data 1 and data 9

9: Extract features on da
ta 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X

A%

g

-+

LEAE P REEDEHF 150
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DY —ILZEIR/ R IL T EBIZFE N, @QRNA-seq
» 5 EFIHY BBKallisto quantlxZ D EXRET
RATIEVWET A @— DL TEBICFEE,
AL, ®Salmont HEE TY , @ Vv,

"
W8-1: Kallisto quant

= Galaxy X 4L

& 2> C @& usegalaxy.org/datasets/edit

Tools PR -

<

search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignrygpd on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

J—0270— wfifEkdsd~r #HET—HF~ AT 1T~

This dataset is large and only the first megabyte is
shown below.
Show all | Save

>FM179322:9-1358
ATGCCCAATTTAGAGGAGCTTTGGGCTTACCTGAATGATAAATTCCGTGAAGAGTTGA
>FM179322:1523-2663
ATGAAATTTACGATTACCCGATCCACATTCTTGAAAACCTTGAATGATGTTTCCCGGE
>FM179322:2156-3369
ATGACAACCATCAAGATCACCACCGCATTTTTGACATTGGGCCAGTTTCTGAARGAGG
>FM179322:3365-4484
ATGAAGCTGGATCATTTAACGTTAAAALACTATCGCAATTACGCAACGGTCGATACGG
>FM179322:4515-0477
GTGACGGACAAGAAAGAATCGACCGAAGAAAAGAAAGAAGAACTGGCAGCAGAATATG
>FM179322:6539-9152
ATGGATGATCGCCAAGAAAGCCOAGATTACGAATGTGAATCTCGGCGARACAATGCGTA
>FM179322:9369-9471

ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:9344-18@75
ATGATGACGACAACTCTTAGTTTGTACGATGCCTTAGGTGAGGATCAACTCCAAGGTA
>FM179322:10478-10682
ATGAATATGGACGAGAGTTTCACGGAGACGACAGCTGATGACTATALACARATTCTGE
>FM179322:116885-11437

ATGTTAAACAATGTGAGT TTAACCGGCCGTCTGACGAAGGAACCAGAAGTGTTTAARA
>FM179322:11563-1186@
ATGGCTGAAACCAAATATGAAGTCACTTACATCATTCGTCCGGATCTGGATGARAGCTG
>FM179322:118859-12488@

History c+ D%
search datasets 0

trans_map

10 shown

1.29 GB CA X

10: bedtools GetFastaB @ 4* X
ed on data 1 and data 9

9: Extract featuresonda @ & X
ta2

8: Trimmomatic on SRR @ & R
6322569_2 (R2 paired)

7: Trimmomaticon SRR @ 4* X
6322569_1 (R1 paired)

6: Trimmomaticon SRR @& &' X
6322567 2 (R2 paired)

BAIBREFREOERFE 150
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" A DY—ILER SR IL FERIZF5 8. @RNA-seq
i - » 5 EFIHY BBKallisto quantlxZ D EXRET
W8-1:Kallisto quant |- civzes o molrasn. -
AL, ®Salmont HEZ TY , @%FV')v 7,

= Galaxy X +
¢ > ¢ == CATERRLCIZARY R/ XA )L[ZKallisto quant

DERFEEMNRTINET

D—420— Ak sd~ HEFT—4H~> AL~ 1—J—~ o== Using 1%

Tools w oL History c+ 0%

Kal . : .
F t Wi Opt
search tools 0 list Al EE S EEIE v Uptons search datasets 0

o quant - quantify abundances of RNA-Seq
DESeq2 Determines differentially transcripts (Galaxy Version 0.46.0.4) trans_map
expressed features from count tables

10 shown

gotseq t.ests for overrepresented gene Reference transcriptome for quantification 05 ch ZH®
categories Use a built-in transcriptome -
Kallisto pseudo - run
pseudoalignment on RNA-Seq Select a reference transcriptome 10: bedtools GetFastaBe @ & X
transcripts , , d on data 1 and data 9

No options available -
Kallisto quant - quantify abundances . . . . o: Extract featuresonda @ & X
of RNA-Seq transcripts If your transcriptome of interest is not listed, contact ta 2

your Galaxy administrator
Salmon quant Perform dual-phase,

reads or mapping-based estimation of Single-end or paired reads 8: Timmomaticon SRR~ @ & X

transcript abundance from RNA-seq 6322569_2 (R2 paired)

Single-end -
reads
. 7: Trimmomaticon SRR @ 4* X

StringTie merge transcripts Reads in FASTQ format 6322569_1 (R1 paired)
StringTie transcript assembly and O @& O 8 Trimmomatico.. = = . ’
e 6: Trimmomatic Of‘l SRR @ &' X

) , , Average fragment length 6322567_2 (R2 paired)
DEXSeq Determines differential exon . -

5 0o oc 200 i : =
< . > -

BAIBREFREOERFE 150 69



" (2 T7L Y REFIDEE, TIA DD

W8_2 : IJ 77 l/‘ij Use a built-in transcriptomeM ...

= Galaxy X +

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

Tools w oL History c+ 0%
Kal . : .
F t Wi Opt
search tools 0 list Al EE S EEIE v Uptons search datasets 0
R o quant - quantify abundances of RNA-Seq
DESeq2 Determines differentially transcripts (Galaxy Version 0.46.0.4) trans_map
expressed features from count tables 10 shown
gc:[seq tlests for overrepresented gene Reference transcriptome for quantification 05 ch Zo®
categones Use a built-in transcriptome -
Kallisto pseudo - run
pseudoalignment on RNA-Seq Select a reference transcriptome 10: bedtools GetFastaBe @ & X
tr'anscripts . . d on data 1 and data 9
No options available -
Kallisto quant - quantify abundances . . . . 9: Extract featuresonda @ & X
of RNA-Seq transcripts If your transcriptome of interest is not listed, contact ta 2
your Galaxy administrator
Salmon quant Perform dual-phase,
reads or mapping-based estimation of Single-end or paired reads 8: Timmomaticon SRR~ @ & X

transcript abundance from RNA-seq 6322569_2 (R2 paired)

Single-end -
reads 9

7: Timmomaticon SRR @ &* X

Reads in FASTQ format 6322569_1 (R1 paired)

StringTie merge transcripts

StringTie transcript assembly and O @& O 8 Trimmomatico.. = =

quantification 6: Timmomaticon SRR @& &* X

Average fragment length 6322567 _2 (R2 paired)

DEXSeq Determines differential exon

‘ o 200 ' '
< - > -
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®
W8-2:1)J7L X

— O X
= Galaxy X -+
< C @ usegalaxy.org A :
— . L 1 1]
J—220— da#ffedsd~ #H/HFT—H~ AT~ 1—T—~ aas
Tools W i History c+ D&
Kal . : .
F t Vi Opt
search tools 0 list e o EEE v Uphons search datasets 0
R o quant - quantify abundances of RNA-Seq
DESeq2 Determines differentially transcripts (Galaxy Version 0.46.0.4) trans_map
expressed features from count tables 10 shown
Reference transcriptome for quantification
gotseq t.ests for overrepresented gene 129 CB A Y )
categones Use a built-in transcriptome -
Kallisto pseudo - run
pseudoalignment on RNA-Seq Q 10: bedtools GetFastaBe @ &* X
i d on data 1 and data 9
transcripts Use a built-in transcriptome
Kallisto quant - qu.antlfy abundances R — 9: Extract featuresonda @ & X
of RNA-Seq transcripts ta 2
your Galaxy administrator
Salmon quant Perform dual-phase, ! o
reads or mapping-based estimation of Single-end or paired reads 8: Trimmomaticon SRR~ @ 4" X
transcript abundance from RNA-seq . 63225692 (R2 paired)
de Single-end -
rea
. 7: Timmomaticon SRR @ 4" %
StringTie merge transcripts Reads in FASTQ format 6322569_1 (R1 paired)
StringTie transcript assembly and O @& DO 8 Trimmomatico... = =
quantification 6: Timmomaticon SRR @& 4 X
. , , Average fragment length 6322567 _2 (R2 paired)
DEXSeq Determines differential exon . -
< ’ B 200 ) >

FT XV I7LOREINDIEE, TI4HILEDD
Use a built-in transcriptomeh™ s, @Use a
transcriptome from historylZ£ &,

BAIBREFREOERFE 150
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® .
W8-2:1)J7L X

= Galaxy X

@ usegalaxy.org

Tools PR -

+

search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

<

FT (X T7LUREEFIDIERE
Use a built-in transcriptomeh™ s, @Use a
transcriptome from history[ZZ 8, ZALERL

[C7EYFET,

—

-

JAILED@D

NI~

HET— >

J—220— dafibdsd~

Kal
list
o quant - quantify abundances of RNA-Seq
transcripts (Galaxy Version 0.46.0.4)

¥y Favorite & Versions ~ Options

Reference transcriptome for quantification

Use a transcriptome from history -

FASTA reference transcriptome

O & O

Single-end or paired reads

Single-end -

Reads in FASTQ format
O & O

Average fragment length

200

Illumina typically produces reads of 180-200bp (--

10: bedtools GetF... - =

8: Timmomatic o... - =

S

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaBe
d on data 1 and data 9

9: Extract features on da
ta 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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= £F 1LY T7LURBIIDIEE . T IHILEDOD
] N Use a built-in transcriptomem 5., @Use a
W8'2 . I) 77 I/JZ transcriptome from historylZ&£ 8, CAGERL
—_—— « BB 27U ET, @QUI7LU RELSI DIEEEL T,
TIAILEDERR)—10&, BERR)—1AHY

EBIRAJBETT M, T I7AILEDIERE,

< C @ usegalaxy.org

D—420— Ak sd~ HEFT—4H~> AL~ 1—J—~ o== Using 1%

Tools w oL History c+ 0%
Kal . : .
F t Wi Opt
search tools 0 list Al EE S EEIE v Uptons search datasets 0
R o quant - quantify abundances of RNA-Seq
DESeq2 Determines differentially transcripts (Galaxy Version 0.46.0.4) trans_map
expressed features from count tables 10 shown
goseq tests for overrepresented gene Reference transcriptome for quantification 05 ch Zo®

categories Use a transcriptome from history v

Kallisto pseudo - run

pseudoalignment on RNA-Seq FASTA reference transcriptome 10: bedtools GetFastaBe @ ' X
transcripts d on data 1 and data 9

b & O 10: bedtools GetF...
Kallisto quant - quantify abundances

of RNA-Seq transcripts

9: Extract featuresonda @ & X

ta2
Single-end or paired
Salmon quant Perform dual-phase, 10: bedtools
reads or mapping-based estimation of Single-end - 8: Timmomaticon SRR @ & X
GetFastaBed on data 1 6322569 2 (R2 palred
transcript abundance from RNA-seq and data 9 _2 (R2 paired)
reads Reads in FASTQ for

7: Trimmomaticon SRR @ 4* X
= 6322569_1 (R1 paired)

1: ASM2650v1 fa
StringTie merge transcripts O & O e

StringTie transcript assembly and

Average fragment length . Tri ;
TR g g g 6: Timmomaticon SRR @& &* X
200 6322567_2 (R2 paired)
DEXSeq Determines differential exon . -
< Illumina typically produces reads of 180-200bp (-- - p J
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= £FEUTFLUREFIDIEE . T 74 ILEDOD
] N Use a built-in transcriptomem 5., @Use a
W8'2 . I) 77 I/JZ transcriptome from historylZ&£ 8, CAGERL
= Galaxy X + ‘:fdtuij_o @')77DDZﬁE§IJ®1|SJE*ﬁtLTs

DT 7AILEDERR)—10&, BERR)—1H
BZIRATBETT A, DT IAILEHIERE, DFY

F-oMi D-oo0- AREITS - a7 ety

< C @ usegalaxy.org

Tools w oL History c+ 0%
search tools 0 :f:tl Al EE S EEIE ¥ Options search datasets 0

o quant - quantify abundances of RNA-Seq

DESeq2 Determines differentially - transcripts (Galaxy Version 0.46.0.4) trans_map

expressed features from count tables 10 shown

goseq t.ests for overrepresented gene Reference transcriptome for quantification 05 ch Zo®

categories Use a transcriptome from history -

Kallisto pseudo - run

pseudoalignment on RNA-Seq FASTA reference transcriptome 10: bedtools GetFastaBe @ 4* X

transcripts d on data 1 and data 9
b & O 10: bedtools GetF... = =

Kallisto quant - quantify abundances 9: Extract featuresonda @ & X

of RNA-Seq transcripts ta 2

Single-end or paired reads
Salmon quant Perform dual-phase,
8: Trimmomatic on SRR @ & R

reads or mapping-based estimation of Single-end -
transcript abundance from RNA-seq 6322569_2 (R2 paired)
reads Reads in FASTQ format
7: Trimmomaticon SRR @ 4* X
StringTie merge transcripts O @& D 8: Timmomatico... = = 6322569_1 (R1 paired)
StringTie transcript assembly and
Average fragment length . Tri ;

quantification g 9 g 6: TrimmomaticonSRR @ & X

200 6322567_2 (R2 paired)
DEXSeq Determines differential exon . -

< Illumina typically produces reads of 180-200bp (-- - > -~
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AR—UTEICHZBE,

=

" @

W8-3: Paired|ZZ &

= Galaxy X +

< C @ usegalaxy.org A :

J—2270— afedsd > HET—H~

Tools - A FASTA reference transcriptome History 5 k-
search tools Q O @& O 10: bedtools GetF...  ~ = search datasets Q
DESeq2 Determines differentially - Single-end or paired reads trans_map
expressed features from count tables 10 shown
oseq tests for overrepresented gene Single-end "
goseq ! P 9 1.29 GB CA Y
categories Reads in FASTQ format
Kallisto pseudo - run ) )
pseudoalignment on RNA-Seq O @ © 8 Timmomatico..  ~ | |8 10: bedtools GetFastaBe @ 4* X
transcripts Average fragment length BN NS S O R
Kallisto quant - quantify abundances 00 9: Extract featuresonda @ & X
of RNA-Seq transcripts ta 2
Salmon quant Perform dual-phase, Illumina typically produces reads of 180-200bp (--
reads or mapping-based estimation of fragment-length) 8: Timmomaticon SRR~ @ 4" X
i : 6322569_2 (R2 paired
transcript abundance from RNA-seq Estimated standard deviation of fragment length -2 (R2 paired)
reads
20 7: Trimmomaticon SRR @ 4* X
StringTie merge transcripts 6322569_1 (R1 paired)
StringTie transcript assembly and (--sd) P
o 6: Timmomaticon SRR @ x
quantification Perform sequence based bias correction

6322567_2 (R2 paired)
DEXSeq Determines differential exon
hd Yes No v

r N - - -

< M >

BAIBREFREOERFE 150



W8-3: Paired|ZZ &

ODIAR—TEIZFE, @U—FT7AILIK
RTP7IVRT—REDO T, @PairedIZZEH,

= Galaxy X +
< C @ usegalaxy.org
T — AT
Tools w o
search tools 0

<

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

r aown

—0270— wffEdsd~ HET—9~

FASTA reference transcriptome

0 & | 10: bedtools GetF...

Single-end or paired reads

Single-end

Single-end

200

Illumina typically produces reads of 180-200bp (--

fragment-length)

Estimated standard deviation of fragment length

20
I:——Sd:l
Perform sequence based bias correction

Yes No

History c+ D%
= search datasets 0

trans_map

10 shown

1.29 GB CA X

10: bedtools GetFastaBe @ & X
d on data 1 and data 9

9: Extract featuresonda @ & X
ta2

8: Trimmomatic on SRR @ & R
6322569_2 (R2 paired)

7: Trimmomaticon SRR @ 4* X
6322569_1 (R1 paired)

6: Trimmomaticon SRR @& &' X
6322567 2 (R2 paired)

BAIBREFREOERFE 150
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o

" OOLA—TTHIHER, @) —FT7 LI

N3 _\\ —_— A
- - — ) 1 CS /\71/ 97"&0)—(:\ @Palred(ﬁgg'fﬁo
-o . Falfedl - ajj
— O X
= Galaxy X +
< C @ usegalaxy.org A :
F—AEtT DJ—2o270— wfikdsd - HEFT—HI> AT 1Y~
Tools - A FASTA reference transcriptome - History 5 k-
search tools Q O @& O 10: bedtools GetF...  ~ = search datasets Q
DESeq2 Determines differentially Single-end or paired reads trans_map
expressed features from count tables 10 shown
Paired -
goseq tests for overrepresented gene 129 GB A Y )
categories ] Lo '
Collection or individual datasets
Kallisto pseudo - run
pseudoalignment on RNA-Seq Individual files - 10: bedtools GetFastaBe @ ' X
transcripts d on data 1 and data 9
Kallisto quant - quantify abundances Forward reads o: Extract featuresonda @ & X
of RNA-Seq transcripts 0 e o 8 Trimmomatic... . = ta 2
Salmon quant Perform dual-phase,
reads or mapping-based estimation of Reverse reads 8: Timmomaticon SRR~ @ 4* X
trar:cript abundance from RNA-seq O & o o Trimmomatic.. . - 6322569_2 (R2 paired)
reads
7: Trimmomaticon SRR @ 4* X
StringTie merge transcripts i
J g P Perform sequence based bias correction SR FE 5
StringTie transcript assembly and . .
quantification Yes | No 6: Trimmomaticon SRR @& &' X
6322567_2 (R2 paired)
DEXSeq Determines differential exon . (—-bias) -
< Number of bootstrap samples - > -

BAIBREFREOERFE 150
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= B R N—FIT7AMIBEEDERE, £ (XD

WS8-4: FOrWarCMElJ Forward{dl,

= Galaxy X +

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

Tools i FASTA reference transcriptome History s Bk
search tools Q O @& O 10: bedtools GetF...  ~ = search datasets Q
DESeq2 Determines differentially - Single-end or paired reads trans_map
expressed features from count tables 10 shown
oseq tests for overrepresented gene Paired -
goseq P 9 1.29 GB CA Y

categories . Lo
Collection or individual datasets

Kallisto pseudo - run
pseudoalignment on RNA-Seq Individual files - 10: bedtools GetFastaBe @ ' X
d on data 1 and data 9

transcripts
Kallisto quant - qulantify abundances Forward reads 9: Extract featuresonda @] #°| %
of RNA-5eq transcripts n & o 8 Trimmomatic... . = ta 2
Salmon quant Perform dual-phase,
Reverse reads 8: Timmomaticon SRR @ & X

reads or mapping-based estimation of

transcript abundance from RNA-seq 0D & o 6322569_2 (R2 paired)

8: Trimmomatic... - =
reads
7: Trimmomaticon SRR @ 4* X

StringTie merge transcripts 5
J g P Perform sequence based bias correction SR FE 5

StringTie transcript assembly and

quantification Yes | No 6: TrimmomaticonSRR @ & X
6322567_2 (R2 paired)
DEXSeq Determines differential exon = (_pjag) .
< Number of bootstrap samples - > -

BAIBREFREOERFE 150



" I
W8-4 : Forward{gl

IT5 DT, @Multiple datasets|ZZ

= Galaxy X

< C @ usegalaxy.org

+

F—A#tT D—2o270— ofkdd - HET9~

Tools PR -

search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

<

FASTA reference transcriptome

0 & | 10: bedtools GetF...

Single-end or paired reads

Paired

Collection or individual datasets

Individual files

G

M & O 8: Trimmomatic...

) Multiple datasets

0O @ O 8: Timmomatic...

Perform sequence based bias correction
Yes No

- (--bias)

Number of bootstrap samples

RO N)—RI7AILBBEDARE ., 9 (D
Forwardfill, CCTIXESY VT IL S DIEEE

— O X

AT Ao —~

History c+ D%
v = search datasets Q
trans_map
. 10 shown
129 GB T4 3
v 10: bedtools GetFastaBe @ 4* X

d on data 1 and data 9

9: Extract featuresonda @ & X
- = ta 2

8: Trimmomatic on SRR @ & R
6322569_2 (R2 paired)

7: Trimmomaticon SRR @ 4* X
6322569_1 (R1 paired)

6: Trimmomaticon SRR @& &' X
6322567 2 (R2 paired)

BAIBREFREOERFE 150
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= R )—FIT7AIIEEDARE, £ (D
Forwardffll, CCTIEE3 YU TIL D DIEEZE
W8 4 FOFW&FC” IJ 75D T, @Multiple datasetsIZZE &, CAK
RLIZHEYFET,

= Galaxy X +

< C @ usegalaxy.org A :

F—A#tT D—2o270— ofkdd - HET9~

Tools - A FASTA reference transcriptome History 5 k-
search tools Q O @& O 10: bedtools GetF...  ~ = search datasets Q
DESeq2 Determines differentially Single-end or paired reads trans_map
expressed features from count tables 10 shown
tests f ted Paired -
goseq .es s for overrepresented gene 1.29 GB A Y
categories . L.
Collection or individual datasets
Kallisto pseudo - run
pseudoalignment on RNA-Seq Individual files - 10: bedtools GetFastaBe @ ' X
transcripts d on data 1 and data 9
Kallisto quant - qu.antify abundances Forward reads o: Extract featuresonda @ & X
of RNA-Seq transcripts Nn & o 8: Trimmomatic on S| = ta2
Salmon quant Perform dual-phase, 7: Timmomatic on Sl
reads or mapping-based estimation of 6: Trimmomatic on Sl 8: Trimmomatic on SRR @ & R
transcript abundance from RNA-seq 5: Trimmomatic on Sl 6322569_2 (R2 paired)
reads 4: Trimmomatic on Sl
3: Trimmomatic on Sl } 7: Timmomaticon SRR~ @ &* %

StringTie merge transcripts - 6322569_1 (R1 paired)
StringTie transcript assembly and '-h Thls, /s a batch molde
quantification input field. Separate jobs 6: Timmomaticon SRR @ &* X

will be triggered for each 6322567 2 (R2 paired)
DEXSeq Determines differential exon . dataset selection. -

< Reverse reads - > ~

BAIBREFREOERFE 150



= R )—FIT7AIIEEDARE, £ (D
Forwardffll, CCTIEE3 YU TIL D DIEEZE
W8 4 FOFW&FC” IJ 750 T, @Multiple datasetsIZZEH , A
BLIZ7YEd , @ZL T, Forwardfal |48 2

= Galaxy X + i
G HERAR)—ZEIEET Do
< C @ usegalaxy.org
AT D—o2J0— afibds - HET—H~ 2
Tools - A FASTA reference transcriptome - History 5 k-
search tools Q O @& O 10: bedtools GetF...  ~ = search datasets Q
DESeq2 Determines differentially Single-end or paired reads trans_map
expressed features from count tables 10 shown
Paired -
goseq tests for overrepresented gene 129 GB A Y )
categories ] Lo '
Collection or individual datasets
Kallisto pseudo - run
pseudoalignment on RNA-Seq Individual files - 10: bedtools GetFastaBe @ ' X
transcripts d on data 1 and data 9
Kallisto quant - qu.antify abundances Forward reads o: Extract featuresonda @ & X
of RNA-Seq transcripts Nn & o 8: Trimmomatic on S| = ta2
Salmon quant Perform dual-phase, 7: Timmomatic on Sl
reads or mapping-based estimation of 6: Trimmomatic on Sl 8: Trimmomatic on SRR @ & R
transcript abundance from RNA-seq 5: Trimmomatic on Sl 6322569_2 (R2 paired)
reads 4: Trimmomatic on Sl
3: Trimmomatic on Sl ; 7: Trimmomaticon SRR @ 4* X
StringTie merge transcripts - 6322569_1 (R1 paired)
StringTie transcript assembly and '-h Thls, /s a batch molde
quantification input field. Separate jobs 6: Timmomaticon SRR @ &* X
will be triggered for each 6322567 2 (R2 paired)
DEXSeq Determines differential exon . dataset selection. -
< Reverse reads - > ~

HAZBEFREDESHE15E 81



RDY, 'J—P77'f)b?bid)2$§ EXHEO
Forwardffll, CCTIEE3 YU TIL D DIEEZE
THOMD T, @Multlple datasetsIZZHE, CAE
BERLIZREYET , QL T, ForwardflIZHH %
gétxb')—’éhi?—éo CARRRLCIZHRYE

8-4 : Forward{H|

= Galaxy X +

< C' @& usegalaxy.org

Type to Search

Label Details Time

[ 10: bedtools GetFastaBed on data 1 and data 9 fasta 2019-11-25 08:22
[ 9: Extract features on data 2 gff3 2019-11-25 08:20
[ 8: Trimmomatic on SRR6322569_2 (R2 paired) fastqsanger.gz 2019-11-23 06:53
[ 7: Timmomatic on SRR6322569_1 (R1 paired) fastgsanger.gz 2019-11-23 06:53

[ &: Trimmomatic on SRR6322567_2 (R2 paired) fastqsanger.gz 2019-11-23 06:45

[ 5: Timmomatic on SRR6322567_1 (R1 paired) fastgsanger.gz 2019-11-23 06:45

[ 4: Timmomatic on SRR6322564_2 (R2 paired) fastqsanger.gz 2019-11-23 06:44

[ 3: Timmomatic on SRRA322564 1 (R1 paired) fastasanaer.az 2019-11-23 NH:44

Cancel m
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8-4: Forward{g|

& usegalaxy.org

Type to Search

R )—FIT7AIIEEDARE, £ (D
Forwardfill, CCTIEE3HUTILDIEEE
750 T, @Multiple datasetsIZZ®H, CA%

RLIZHEYEDT, @%L T, Forward{dl(Z+8 2

FHERN)—ZHRET Do CARRLICHYE

I, DTFTDIFSIZFELT. V—KI7AILEEIC
HETHERM)—DEHERMNRESNEELDIIZLT

BT, BForwardffl X 953D DR1
pairedzZERL T, ®OKkK,

[M'9: Extract features on data 2 gff3

(3 8: Trimmomatic on SRR6322569_2 (R2 paired) fastqsanger.gz 2019-11-23 06:53

ZUTI-TT-Z5 UG ZU

[ 7: Timmomatic on SRR6322569_1 (R1 paired)

fastgsanger.gz 2019-11-23 06:53

[ 5: Timmomatic on SRR6322567_1 (R1 paired)

[ 3: Timmomatic on SRR6322564_1 (R1 paired)

[ 2: ASM2650v1.gff3 gff3

(9 1: ASM2650v1.fa fasta

HAZBEFREDESHE15E

(3 6: Trimmomatic on SRR6322567_2 (R2 paired) fastqsanger.gz 2019-11-23 06:45
fastgsanger.gz 2019-11-23 06:45
(3 4: Trimmomatic on SRR6322564_2 (R2 paired) fastqsanger.gz 2019-11-23 06:44

fastgsanger.gz 2019-11-23 06:44

2019-11-25 02:11

2019-11-25 08:20

Cancel

83




8-4: Forward{gl

b4

+

@ usegalaxy.org

LTS - HEF—I

F—AET D—2o2J0—

FASTA reference transcriptome

O & O

Tools

search tools 10: bedtools GetF...

DESeq2 Determines differentially Single-end or paired reads

R N—RI7AINIEEDERE, 913D

Forwardfll, CCTIEE3H VT IL D DIEEE
75D T, @Multiple datasetsIZZ &, ZAKL
RRLIZHYET , Q%L T, Forward{ill =48 2
JHERN)—ZIETET D, CAKRLIZRYZE
T, DTDIFIBEILT. V—FT7/ILEIC

| HETAEAN—DERMNEONDEIICLT

HUL T, ©Forwardf@l[Z#8 X9 53 DMDR1
pairedZz:#RL T, ®0k, cAKRELIZHYE
9,

expressed features from count tables

Paired
goseq tests for overrepresented gene are

categories . Lo
Collection or individual datasets

Kallisto pseudo - run
pseudoalignment on RNA-Seq Individual files
transcripts

Forward reads

O @& O

Kallisto quant - quantify abundances

of RNA-Seq transcripts 8: Trimmomatic on Sl

7: Trimmomatic on Sl
6: Timmomatic on Sl
5: Trimmomatic on S|
4: Trimmomatic on Sl
3: Trimmomatic on Sl

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and ek This i a batch mode

quantification

DEXSeq Determines differential exon dataset selection.

<

Reverse reads

4

input field. Separate jobs
will be triggered for each

10 shown
-
1.29 GB CA Y J
- 10: bedtools GetFastaBe @ ' X
d on data 1 and data 9
9: Extract featuresonda @ & X
= ta2
8: Trimmomatic on SRR @ & R
6322569_2 (R2 paired)
7: Trimmomaticon SRR @ 4* X
6322569_1 (R1 paired)
6: Trimmomaticon SRR @& &' X
6322567_2 (R2 paired)
- ) -

HAZBEFRE

EEH EE15(0
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W8-5: Reversefl

RiF@OReversefllZtgE I ~< QP LA—
TERICREEILI=ECA,

= Galaxy X

@ usegalaxy.org

+

Tools PR -

search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

<

J—2270— afedsd > HET—H~

Forward reads

O & 0O

8: Trimmomatic on Sl
7: Trimmomatic on SI
6: Trimmomatic on Sl
5: Trimmomatic on S|
4: Timmomatic on Sl
3: Trimmomatic on Sl

NI~

k1

&k This is a batch mode
input field. Separate jobs
will be triggered for each

dataset selection.

Reverse reads

O & 0O

8: Timmomatic...

Perform sequence based bias correction
Yes No

(--bias)

Number of bootstrap samples

0

default: 0 (--bootstrap-samples)

- =

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaBe
d on data 1 and data 9

9: Extract features on da
ta 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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S
W8-5: Reversefd

RIZDReversefllZFEE T N, QL
TEIZF2EL =24, @Multiple datasets,

A

LR—>

= Galaxy X +
< C @ usegalaxy.org
T — AT
Tools w o
search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

<

—0270— wffEdsd~ HET—HF~ NI~

Forward reads

O & 0O

7: Trimmomatic on SI
6: Trimmomatic on Sl
5: Trimmomatic on S|
4: Timmomatic on Sl
3: Trimmomatic on Sl
e
& This is a batch mode
input field. Separate jobs
will be triggered for each
dataset selection.

(--bias)

Number of bootstrap samples

0

default: 0 (--bootstrap-samples)

8: Trimmomatic on SI =

8: Timmomatic... - =

S

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaBe
d on data 1 and data 9

9: Extract features on da
ta 2

8: Trimmomatic on SRR
6322569_2 (R2 paired)

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

CA X

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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= RIZDReversefllFEE T N, Qb LAR—D
TERIZFEEIL =25, @Multiple datasets,
W8 5 Reverse1 IJ @Browse Datasets.,

= Galaxy X +

< C @ usegalaxy.org A :

F—AEtT DJ—2o270— wfikdsd - HEFT—HI> AT 1Y~

Tools w oL Forward reads - History c+ 0%
search tools 0 R @ O g li:rﬂ:zm;:z z:l :: = search datasets 0
&: Trimmomatic on Sl
DESeq2 Determines differentially - 5 Trimmomatic on S| trans_map
expressed features from count tables 4: Timmomatic on SI 10 shown
goseq tests for overrepresented gene R - - %
_ 1.29 GB b od
categories &k This is a batch mode
Kallisto pseudo - run input field. Separate jobs
pseudoalignment on RNA-Seq will be triggered for each 10: bedtools GetFastaBe @ & X
transcripts dataset selection. d on data 1 and data 9
Kallisto quant - quantify abundances Reverse reads 9: Extract featuresonda @ & X
of RNA-Seq transcripts . , ta 2
™ A O 8: Timmomatic on 5l =
Salmon quant Perform dual-phase, 7: Timmomatic on Sl
reads or mapping-based estimation of 6: Timmomatic o 8: Trimmomaticon SRR~ @ & X
transcript abundance from RNA-seq 5: Timmomatic on 6322569_2 (R2 paired)
reads 4: Trimmomatic on Sl
3: Timmomatic on Sl 7: Trimmomaticon SRR~ @ ¢* X
StringTie merge transcripts % 6322569_1 (R1 paired)
StringTie transcript assembly and & This is a batch mode
quantification input field. Separate jobs 6: Timmomaticon SRR~ @ 4* X
_ . . will be triggered for each 6322567_2 (R2 paired)
DEXSerq Determllnzleslclhfferentml exon . dataset selection. i -
< - > -~
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8-5:Reversef

KIE@DReversefllZIEE T L, QDb LAR—D
TEIZFELI=EZA, @Multiple datasets,
4)Browse Datasets, ®Reservefll [CHHH T 5

= Galaxy X +

< C' @& usegalaxy.org

Type to Search

[M'9: Extract features on data 2

3DMR2 pairedZFERL T, ®OK,

gff3 2019-11-25 08:20

[ 8: Timmomatic on SRR6322569_2 (R2 paired)

fastqsanger.gz 2019-11-23 06:53

(3 7: Timmomatic on SRR6322569_1 (R1 paired)
[ &: Timmomatic on SRR6322567_2 (R2 paired)
(3 5: Timmomatic on SRR6322567_1 (R1 paired)

[ 4: Timmomatic on SRR6322564_2 (R2 paired)

(3 3: Timmomatic on SRR6322564_1 (R1 paired)

[ 2: ASM2650v1.gff3

(9 1: ASM2650v1.fa

HAZBEFREDESHE15E

fastgsanger.gz 2019-11-23 06:53
fastqsanger.gz 2019-11-23 06:45
fastgsanger.gz 2019-11-23 06:45
fastqsanger.gz 2019-11-23 06:44
fastgsanger.gz 2019-11-23 06:44
gff3 2019-11-25 02:11

fasta 2019-11-25 08:20

Cancel
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S
W8-5: Reversefd

= Galaxy X +
< C @ usegalaxy.org
T — AT
Tools w o
search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

<

—2270—

Forward reads

O & 0O

Reverse reads

O @& 0O

aEEdS ~

RIFDOReversefllZEET R, QD LR—
TERIZFEEL -5, @Multiple datasets,
4)Browse Datasets, ®ReservefllIZtHH 9 5
3D MR2 pairedZ:ERL T, ®OKk,

HET—F~

8: Trimmomatic on Sl
7: Trimmomatic on SI
6: Trimmomatic on Sl
5: Trimmomatic on S|
4: Timmomatic on Sl
3: Trimmomatic on Sl
e
& This is a batch mode
input field. Separate jobs
will be triggered for each
dataset selection.

8: Trimmomatic on Sl
7: Timmomatic on Sl
6: Trimmomatic on Sl
5: Trimmomatic on Sl
4: Trimmomatic on S|

3: Timmomatic on SI
e

& This is a batch mode
input field. Separate jobs
will be triggered for each
dataset selection.

VT~ A-—T—~

History c+ D%

=

search datasets 0

trans_map
10 shown
1.29 GB CA Y
10: bedtools GetFastaBe @ ' X
d on data 1 and data 9
9: Extract featuresonda @ & X

= ta2
8: Trimmomatic on SRR @ & R
6322569 _2 (R2 paired)
7: Trimmomaticon SRR @ 4* X
6322569_1 (R1 paired)
6: Trimmomaticon SRR @& &' X
6322567_2 (R2 paired)

- ) -

BAIBREFREOERFE 150

89




= BARGATavEBOEN S, OTEBIZFEE)
W8 6 === o @T—bRMZYTDH T T EBDT T
-0 =T #ILEEO, DFEYT RS TR ITh7ELNE

. LWSZEDRSITT (AXHTERDHY) .

= Galaxy X

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

&t This is a batch mod - .
Tools w L eha This Is a batch mode History c+ 0%
input field. Separate jobs
search tools 0 will be triggered for each search datasets 0
dataset selection.
DESeq2 Determines differentially - trans_map
expressed features from count tables Perform sequence based bias correction 10 shown
goseq tlests for overrepresented gene Yes No 129 GB A Y )
categories
Kallisto pseudo - run (--bias)
pseudoalignment on RNA-Seq Number of bootstrap samples 10: bedtools GetFastaBe @ 4* X
tr'anscripts d on data 1 and data 9
0
Kallisto quant - quantify abundances *Extract featuresonda @ & X
of RNA-Seq transcripts default: 0 (--bootstrap-samples) ta 2
Salmon quant Perform dual-phase, Seed for the bootstrap sampling
reads or mapping-based estimation of o 8: Trimmomaticon SRR~ @ & X
transcript abundance from RNA-seq 6322569_2 (R2 paired)
reads A0
default: 42 (~-seed) 7: Timmomaticon SRR @ &* X
StringTie merge transcripts Search for fusions 6322569_1 (R1 paired)
p
StringTie transcript assembly and
Yes ~ No 6: Timmomaticon SRR @ & X

quantification
6322567_2 (R2 paired)

DEXSeq Determines differential exon for Pizzly (--fusion)

r N - - -

Library strandness information

BAIBREFREOERFE 150 90



®
WS8-6: 31

BRRIGA T aVzaBkOIEMN D OTERIZFEED

— o @QT—rRNSYT DY TG ERIBDT I
T FILRZ0. DEYT— R RSy T 12T rELNE

= Galaxy X +

@ usegalaxy.org

Tools PR -

<

search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

r aown

LWSZEDEOITT (AXHFTEERHY), O
SIZTERIZFZ ), @Execute,

J—o20— affedd > HEFT—H~ NS~
Seed for the bootstrap sampling

42

default: 42 (--seed)

Search for fusions

Yes No

for Pizzly (--fusion)

Library strandness information

S

Unstranded -

Output pseudoalignments in BAM format

Yes No

(--pseudobam)

" Execute
A

Execute: Kallisto quant (0.46.0.4)
x 0 orogram tor quantifying abundances of

transcripts from RNA-Seq data, or more generally of
target sequences using high-throughput sequencing
reads. It is based on the novel idea of pseudoalignment
for rapidly determining the compatibility of reads with

History

search datasets

trans_map
10 shown

1.29 GB
10: bedtools GetFastaBe
d on data 1 and data 9

9: Extract features on da
ta 2

VTrimmomatic on SRR
6322569_2 (R2 paired)

-

7: Trimmomatic on SRR
6322569_1 (R1 paired)

6: Trimmomatic on SRR
6322567_2 (R2 paired)

Using 1%

<+ 0%

CA Y

@ 4 X

@ 4R

@ 4R

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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" S RH...

WS8-7:ZE1T7H...

= Galaxy X +

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

Tools w oL History c+ 0%
Executed Kallisto quant and successfully
search tools () added 3 jobs to the queue. search datasets ()
DESeq2 Determines differentially - The tool uses 7 inputs: trans_map

expressed features from count tables

16 shown
¢ 10: bedtools GetFastaBed on data 1 7
goseq tests for overrepresented gene and data 9 oz 2% ®
categories « 3: Trimmomatic on SRR6322564_1
Kallisto pseudo - run (R1 paired)
pseudoalignment on RNA-Seq « 5: Trimmomatic on SRR6322567_1 @ 16: Kallisto quant on x
transcripts (R1 paired) data 8, data 7, and data
. T : 10: Abundances (tabular
Kallisto quant - quantify abundances - Tr|mmodmat|c Pl ( )
. R1 paired)
of RNA-Seq transcripts ( . -
« 4: Trimmomatic on SRR6322564_2 © 15: Kallisto quant on x
Salmon quant Perform dual-phase, (R2 paired) data 8, data 7, and data
reads or mapping-based estimation of e 6: Trimmomatic on SRR6322567 2 10: Abundances (HDF5)
transcript abundance from RNA-seq R2 paired
reads . 1(3- Tr?::r:for)natic on SRR6322569_2 @ 14: Kallisto quant on x
) . - data 6, data 5, and data
StringTie merge transcripts (R2 paired) 10: Abundances (tabular)
StringTie transcript assembly and It produces 6 outputs:
quantification @ 13: Kallisto quant on ®
. : data 6, data 5, and data
DEXSeq Determines differential exon * 11: Kallisto quant on data 4, data 3, 10: Aband HDrS ;
- oo M and data 10: Abundances (HDF5) : Abundances ( )
< s 12: Kallisto quant on data 4, data 3, v >

BAIBREFREOERFE 150



= ST BABRORE, ODANIFEETY
o= l:l:l 2, @UI77L 2 REEF. Qforwardfl)—F. @
W8'7 . % T - reversefil|')—k,

= Galaxy X +

< C @ usegalaxy.org A :

J—070— wfifbds~r #HETH~ AT 1Y~

Tools w oL History c+ 0%

Executed Kallisto quant and successfully

search tools () added 3 jobs to the g search datasets ()

DESeq2 Determines differentially The tool uses 7 inputs: trans_map
expressed features from count tables 16 shown
* 10: bedtools GetFastaBed on data 1 .
goseq tests for overrepresented gene and data 9 129 GB A Y )
categories « 3: Timmomatic on SRR6322564_1 )
Kallisto pseudo - run (R1 paired)
pseudoalignment on RNA-Seq * 5: Trimmomatic on SRR6322567_ 1 | @ 16: Kallisto quant on x
transcripts (R1 paired) data 8, data 7, and data
T . 10: Abundances (tabular
Kallisto quant - quantify abundances - 18 Trlmmodmatlc el ( )
. R1 paired)
of RNA-Seq transcripts ( Z . ;
* 4: Trimmomatic on SRR6322564 2 ) © 15: Kallisto quant on X
Salmon quant Perform dual-phase, (R2 paired) data 8, data 7, and data
reads or mapping-based estimation of e 6: Trimmomatic on SRR6322567 2 10: Abundances (HDF5)
transcript abundance from RNA-seq R2 paired
oo ( |?a|re ) . i 14: Kallisto quanton @ 4* X
s 8: Trimmomatic on SRR6322569_2
R data 6, data 5, and data
StringTie merge transcripts (R2 paired) P o T e T
StringTie transcript assembly and It produces 6 outputs:
quantification i: 13:Kallisto quanton @& &* X
. : data 6, data 5, and data
DEXSeq Determines differential exon O Al e SRR 10: Abund HDF5 -
. Cu e and data 10: Abundances (HDF5) : Abundances ( )
< s 12: Kallisto quant on data 4, data 3, = > ~
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DEITET . cDE=FH55,

T —IEAT
Tools G
search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

r N

—0270— wffEdsd~ HET—HF~ NI~

Executed Kallisto quant and successfully
added 3 jobs to the queue.

The tool uses 7 inputs:

¢ 10: bedtools GetFastaBed on data 1
and data 9

* 3: Trimmomatic on SRR6322564_1
(R1 paired)

¢ 5: Trimmomatic on SRR6322567_1
(R1 paired)

* 7: Trimmomatic on SRR6322569_1
(R1 paired)

¢ 4: Trimmomatic on SRR6322564_2
(R2 paired)

* 6: Trimmomatic on SRR6322567_2
(R2 paired)

¢ 8: Trimmomatic on SRR6322569_2
(R2 paired)

It produces 6 outputs:

* 11: Kallisto quant on data 4, data 3,

and data 10: Abundances (HDF5)

s 12: Kallisto quant on data 4, data 3,

History

search datasets

trans_map

16 shown

1.29 GB .

CA Y

16: Kallisto quant on dat
a 8, data 7, and data 10:
Abundances (tabular)

15: Kallisto quant on dat
a 8, data 7, and data 10:
Abundances (HDF5)

14: Kallisto quant on dat
a 6, data 5, and data 10:
Abundances (tabular)

13: Kallisto quant on dat
a 6, data 5, and data 10:
Abundances (HDF5)

@ 4 X

@ 4 X

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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DETTT . COEXITH5D . Qb /SR

— r== T TERIZFE,

F— AT

Tools PR -

search tools 0

DESeq2 Determines differentially
expressed features from count tables

goseq tests for overrepresented gene
categories

Kallisto pseudo - run
pseudoalignment on RNA-Seq
transcripts

Kallisto quant - quantify abundances
of RNA-Seq transcripts

Salmon quant Perform dual-phase,
reads or mapping-based estimation of
transcript abundance from RNA-seq
reads

StringTie merge transcripts

StringTie transcript assembly and
quantification

DEXSeq Determines differential exon

<

—0270— wffEdsd~ HET—HF~ NI~

(R2 paired)
It produces 6 outputs:

* 11: Kallisto quant on data 4, data 3,
and data 10: Abundances (HDF5)

* 12: Kallisto quant on data 4, data 3,
and data 10: Abundances (tabular)

* 13: Kallisto quant on data 6, data 5,
and data 10: Abundances (HDF5)

* 14: Kallisto quant on data 6, data 5,
and data 10: Abundances (tabular)

» 15: Kallisto quant on data 8, data 7,
and data 10: Abundances (HDF5)

* 16: Kallisto quant on data 8, data 7,
and data 10: Abundances (tabular)

You can check the status of queued jobs and
view the resulting data by refreshing the
History panel. When the job has been run the
status will change from 'running’ to ‘finished’
if completed successfully or ‘error’ if
problems were encountered.

S

History

search datasets

trans_map
16 shown

1.29 GB

16: Kallisto quant on dat
a 8, data 7, and data 10:
Abundances (tabular)

15: Kallisto quant on dat
a 8, data 7, and data 10:
Abundances (HDF5)

4: Kallisto quant on dat
a 6, data 5, and data 10:
Abundances (tabular)

13: Kallisto quant on dat
a 6, data 5, and data 10:
Abundances (HDF5)

CA Y

@ 4 X

@ 4 X

@ 4 X

@ 4 X

BAIBREFREOERFE 150
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- _ DEITET . cDESFHSH, DR/ R)L
W8 8 ] — == T TEyzi2E, QB ADITEETED, 5135
—0. 5& TJCT ILDT—H2%E2ITITHRIFTLBDT. D1DD

~ (o) — s]e
= Gooy x|+ BT )VIZDE28E D H A3 (HDF5&tabular)
J
~ & 73 | >
EIEOTVWSDIZEEBRTEE T,
< C @ usegalaxy.org
F—ofi D—oJ0- HRETE - HEF—9~ AT AT~
Tools w o (R2 paired) History <+ 0%
search tools 0 It produces & outputs: search datasets 0
. n ~
DESeq2 Determines differentially - UELE LAt RS L trans_map
and data 10: Abundances (HDF5)
expressed features from count tables . > £ chow
« 12: Kallisto quant on data 4, data 3, 16 shown
goseq TIE‘SJES for overrepresented gene and data 10: Abundances (tabular) J 129 GB cAY )
categories * 13: Kallisto quant on data 6, data 5,
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transcript abundance from RNA-seq FM179322:12571-12808 237 63.0445 e
reads FM179322:12947-13139 192 352526 202  ‘4Kallistoquantondat @ 4 X
o ) _ a 6, data 5, and data 10:
St"ng'ne merge ‘transcﬂp‘ts FM179322:13201-13708 507 291.66 Abundances (tabular)
- - . FM179322:14018-15497 1479 1258.25
StringTie transcript assembly and
quantification FM179322:15489-16509 1020 799.253 13: Kallisto quanton dat @& &' X
. . . FM179322:16548-16743 195 36.7699 a 6, data 5, and data 10:
DEXSeq Determines differential exon . N Abund HDE5 -
- N FM179322:16821-17079 258 77.7218 - Lo )
< > > ~

BAIBREFREOERFE 150 99



= ) 5% OtabularD [F50 T —4% ., @R/ 3F )L E
_ [CRmEEFREE. ODESITEZ F-BRET. T
WS8-9 :tabular tabular>TATREIY D LD TS | LERIR

©

. v LET, BRTENELAER AL, DESYY
¢ 5 ¢ EE—— 9 BHET. I7MIINEF O O—FTEFY,
a ~ ~ =g -
62,9507 573 %, O T DIFSI<HE,
F—o#T DJ—2o270— af{Edd - HH Using 1%
Tools w L 1 2 3 2 History c+ D%
target_id length  eff_length est_cou
search tools 0 J J J search datasets 0
FM179322:0-1350 1350 1129.25 1
DESeq2 Determines differentially ©  FM179322:1523-2663 1140 919.253 T trans_map
expressed features from count tables FM179322:3156-3369 213 47.1821 16 shown
goseq tests for overrepresented gene FM179322:3365-4484 9 898.255 129 GB cAY )
categories FM179322:4515-6477 1962 1741.25 1 :
. FM179322:6539-9152 2613 2392.25 3:
Kallisto pseudo - run
pseudoalignment on RNA-Seq FM179322:9369-9471 102 294316 2.28¢ 16: Kallisto quantonda @ 4 X
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of RNA-Seq transcripts FM179322:11005-11437 432 221392 49.7 2,950 lines
FM179322:11563-11860 297 106.683 15 J#4—~w I~ tabular,
Salmon quant Perform dual-phase, R Z.7
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FM179322:3365-4484
FM179322:4515-6477
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a 6, data 5, and data 10:
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a 6, data 5, and data 10:
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@ pachterlab.github.io/kallisto/manual

kallisto

Manual

Typing kallisto produces a list of usage options, which are:
kallisto ©.46.0
Usage: kallisto <CMD> [arguments] ..

Where <CMD> can be one of:

index
quant
bus
pseudo
merge
h5dump
inspect
version

cite

Runnine kallisto <CMD> without arguments prints usage information for <CMD>
https://pachterlab.github.io/kallisto/starting

Builds a kallisto index

Runs the quantification algorithm

Generate BUS files for single-cell data

Runs the pseudoalignment step

Merges several batch runs

Converts HDF5-formatted results to plaintext
Inspects and giwves information about an index
Prints version information

Prints citation information
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have samples that span multiple FASTQ files.

In the case of single-end reads, the -l option must be used to specify the average fragment length. Typical
lllumina libraries produce fragment lengths ranging from 180—200 bp but it's best to determine this from a library
guantification with an instrument such as an Agilent Bioanalyzer. For paired-end reads, the average fragment
length can be directly estimated from the reads and the program will do so if -l is not used (this is the preferred
run mode). For reads that are produced by 3'-end sequencing, the --single-cverhang oOption does not discard
reads where the expected fragment size goes beyond the transcript start.

The number of bootstrap samples is specified using -b. Note that because of the large amount of data that may
be produced when the number of bootstrap samples is high, Kallisto outputs bootstrap results in HDF5 format.
The hsdump command can be used afterwards to convert this output to plaintext, however most convenient is to
analyze bootstrap results with sleuth.

kallisto quant produces three output files by default:

« abundances.h5 is a HDF5 binary file containing run info, abundance esimates, bootstrap estimates, and
transcript length information length. This file can be read in by sleuth

« abundances.tsv is a plaintext file of the abundance estimates. It does not contains bootstrap estimates.
Please use the --plaintext mode to output plaintext abundance estimates. Alternatively, kallisto hSdump
can be used to output an HDF5 file to plaintext. The first line contains a header for each column, including
estimated counts, TPM, effective length.

« run_info.json is a json file containing information about the run

Optional arguments

+ --bias learns parameters for a model of sequences specific bias and corrects the abundances accordlingly.

« _t, --threads Specifies the number of threads to be used both for pseudoalignment and running bootstrap.
The default value is 1 thread, specifying more than the number of bootstraps or the number of cores on your
machine has no additional effect.
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guantification with an instrument such as an Agilent Bioanalyzer. For paired-end reads, the average fragment
length can be directly estimated from the reads and the program will do so if -l is not used (this is the preferred
run mode). For reads that are produced by 3'-end sequencing, the --single-cverhang oOption does not discard
reads where the expected fragment size goes beyond the transcript start.

The number of bootstrap samples is specified using -b. Note that because of the large amount of data that may
be produced when the number of bootstrap samples is high, Kallisto outputs bootstrap results in HDF5 format.
The hsdump command can be used afterwards to convert this output to plaintext, however most convenient is to
analyze bootstrap results with sleuth.

kallisto quant produces three output files by default:

« abundances.h5 is a HDF5 binary file containing run info, abundance esimates, bootstrap estimates, and
transcript length information length. This file can be read in by sleuth

« abundances.tsv is a plaintext file of the abundance estimates. It does not contains bootstrap estimates.
Please use the --plaintext mode to output plaintext abundance estimates. Alternatively, kallisto hSdump
can be used to output an HDF5 file to plaintext. The first line contains a header for each column, including
estimated counts, TPM, effective length.

« run_info.json is a json file containing information about the run

Optional arguments

+ --bias learns parameters for a model of sequences specific bias and corrects the abundances accordlingly.

« _t, --threads Specifies the number of threads to be used both for pseudoalignment and running bootstrap.
The default value is 1 thread, specifying more than the number of bootstraps or the number of cores on your
machine has no additional effect.
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have samples that span multiple FASTQ files.

In the case of single-end reads, the -l option must be used to specify the average fragment length. Typical
lllumina libraries produce fragment lengths ranging from 180—200 bp but it's best to determine this from a library
guantification with an instrument such as an Agilent Bioanalyzer. For paired-end reads, the average fragment
length can be directly estimated from the reads and the program will do so if -l is not used (this is the preferred
run mode). For reads that are produced by 3'-end sequencing, the --single-cverhang oOption does not discard
reads where the expected fragment size goes beyond the transcript start.

The number of bootstrap samples is specified using -b. Note that because of the large amount of data that may
be produced when the number of bootstrap samples is high, Kallisto outputs bootstrap results in HDF5 format.
The hsdump command can be used afterwards to convert this output to plaintext, however most convenient is to
analyze bootstrap results with sleuth.

kallisto quant produces three output default:

« abundances.h5 is a HDF5 binary file ¢ Wing run info, abundance esimates, bootstrap estimates, and
transcript length information length. This file can be read in by sleuth

« abundances.tsv is a plaintext file of the abundance estimates. It does not contains bootstrap estimates.
Please use the --plaintext mode to output plaintext abundance estimates. Alternatively, kallisto hSdump
can be used to output an HDF5 file to plaintext. The first line contains a header for each column, including
estimated counts, TPM, effective length.

« run_info.json is a json file containing information about the run

Optional arguments
+ --bias learns parameters for a model of sequences specific bias and corrects the abundances accordlingly.

« _t, --threads Specifies the number of threads to be used both for pseudoalignment and running bootstrap.
The default value is 1 thread, specifying more than the number of bootstraps or the number of cores on your
machine has no additional effect.
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have samples that span multiple FASTQ files.

In the case of single-end reads, the -l option must be used to specify the average fragment length. Typical
lllumina libraries produce fragment lengths ranging from 180—200 bp but it's best to determine this from a library
guantification with an instrument such as an Agilent Bioanalyzer. For paired-end reads, the average fragment
length can be directly estimated from the reads and the program will do so if -l is not used (this is the preferred
run mode). For reads that are produced by 3'-end sequencing, the --single-cverhang oOption does not discard
reads where the expected fragment size goes beyond the transcript start.

The number of bootstrap samples is specified using -b. Note that because of the large amount of data that may
be produced when the number of bootstrap samples is high, Kallisto outputs bootstrap results in HDF5 format.
The hsdump command can be used afterwards to convert this output to plaintext, however most convenient is to
analyze bootstrap results with sleuth.

allisto quant produces three output files by default:

abundances.h5 is a HDF5 binary file containing run info, abundance esimates, bootstrap estimates, and
transcript length information length. This file can be read in by sleuth

« abundances.tsv is a plaintext file of the abundance estimates. It does not contains bootstrap estimates.
Please use the --plaintext mode to output plaintext abundance estimates. Alternatively, kallisto hSdump
can be used to output an HDF5 file to plaintext. The first line contains a header for each column, including
estimated counts, TPM, effective length.

« run_info.json is a json file containing information about the run

Optional arguments
+ --bias learns parameters for a model of sequences specific bias and corrects the abundances accordlingly.

« _t, --threads Specifies the number of threads to be used both for pseudoalignment and running bootstrap.
The default value is 1 thread, specifying more than the number of bootstraps or the number of cores on your
machine has no additional effect.
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be produced when the number of bootstrap samples is high, Kallisto outputs pDootstrap resuns m ormat.
The hsdump command can be used afterwards to convert this output to plaintext, however most convenient is to
analyze bootstrap results with sleuth.

allisto quant produces three output files by default:

abundances.h5 is a HDF5 binary file containing run info, abundance esj@gies, bootstrap estimates, and
transcript length information length. This file can be read in by sleuth
abundances.tsv is a plaintext file of the abundance estimates. It does n ntains bootstrap estimates.
Please use the --plaintext mode to output plaintext abundance estimates. Alternatively, kallisto hSdump
can be used to output an HDF5 file to plaintext. The first line contains a header for each column, including
estimated counts, TPM, effective length.

« run_info.json is a json file containing information about the run

Optional arguments
+ --bias learns parameters for a model of sequences specific bias and corrects the abundances accordlingly.

« _t, --threads Specifies the number of threads to be used both for pseudoalignment and running bootstrap.
The default value is 1 thread, specifying more than the number of bootstraps or the number of cores on your
machine has no additional effect.
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In the case of single-end reads, the -l option must be used to specify the average fragment length. Typical
lllumina libraries produce fragment lengths ranging from 180—200 bp but it's best to determine this from a library
guantification with an instrument such as an Agilent Bioanalyzer. For paired-end reads, the average fragment
length can be directly estimated from the reads and the program will do so if -l is not used (this is the preferred
run mode). For reads that are produced by 3'-end sequencing, the --single-cverhang oOption does not discard
reads where the expected fragment size goes beyond the transcript start.

The number of bootstrap samples is specified using -b. Note that because of the large amount of data that may
be produced when the number of bootstrap samples is high, Kallisto outputs bootstrap results in HDF5 format.
The hsdump command can be used afterwards to convert this output to plaintext, however most convenient is to
analyze bootstrap results with sleuth.

kallisto quant produces three output files by default:

« abundances.h5 is a HDF5 binary file containing run info, abundance esimates, bootstrap estimates, and
transcript length information length. This file can be read in by sleuth

« abundances.tsv is a plaintext file of the abundance estimates. It does not contains bootstrap estimates.
Please use the --plaintext mode to outpyt plaintext abundance estimates. Alternatively, kallisto hSdump
can be used to output an HDF5 file to plaj&gt. The first line contains a header for each column, including
estimated counts, TPM, effective length.

« run_info.json is a json file containing inf tion about the run

Optional arguments

+ --bias learns parameters for a model of sequences specific bias and corrects the abundances accordlingly.

« _t, --threads Specifies the number of threads to be used both for pseudoalignment and running bootstrap.
The default value is 1 thread, specifying more than the number of bootstraps or the number of cores on your
machine has no additional effect.
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What the FPKM? A review of RNA-
Seq expression units

This post covers the units used in RNA-Seq that are, unfortunately, often misused and misunderstood.
I'll try to clear up a bit of the confusion here.

The first thing one should remember is that without between sample normalization (a topic for a later
post), NONE of these units are comparable across experiments. This is a result of RNA-Seq being
a relative measurement, not an absolute one.
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Finally, | use the random variable X; to denote the counts you observe from a featu effec
Unfortunately, with alternative splicing you do not directly observe X, so often E| Xsproruscufrmerrrs
estimated using the EM algorithm by a method like eXpress, RSEM, Sailfish, Cufflinks, or one of many
other tools.

Counts

“Counts” usually refers to the number of reads that align to a particular feature. I'll refer to counts by
the random variable X;. These numbers are heavily dependent on two things: (1) the amount of
fragments you sequenced (this is related to relative abundances) and (2) the length of the feature, or
more appropriately, the gffegtive length. Effective length refers to the number of possible start sites a
feature could have generated a fragment of that particular length. In practice, the effective length is
usually computed as:

li=1li— prep +1

where prLD is the mean of the fragment length distribution which was learned from the aligned read.
If the abundance estimation method you're using incorporates sequence bias modeling (such as
eXpress or Cufflinks), the bias is often incorporated into the effective length by making the feature
shorter or longer depending on the effect of the bias.

Since counts are NOT scaled by the length of the feature, all units in this category are not
comparable within a sample without adjusting for the feature length. This means you can't sum
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comparable within a sample without adjustlng for the feature length. Th|s means you can't sum CATEGORIES
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estimated using the EM algorithm by a method like eXpress, RSEM, Sailfish, Cufflinks, or one of many on What the FPKM?A |
other tools. review of RNA...
From the Forums:
Blu... on Bluetooth
C keyboard switch with...
DL m Ahmed Alhendi on
“Counts” usually refers to the number of reads that align to a particular feature. I'll refer to counts by that Ll
the random variable X;. These numbers are heavily dependent on two things: (1) the amount of review of RNA...
fragments you sequenced (this is related to relative abundances) and (2) the length of the feature, or % Lo Ngu on In RNA-Seq, =
more appropriately, the gffegtive length. Effective length refers to the number of possible start sites a 2172 Between:sa...
feature could have generated a fragment of that particular length. In practice, the effective length is =
usually computed as: ' ‘ ARCHIVES =
v ' s October 2019 o
li=li— prLp +1 » November 2016
where UirLp is the mean of the fragment l@srlbution which was learned from the aligned read. * >eptember 2016 ;
If the abundance estimation method you're using incorporates sequence bias modeling (such as * January 2015 —
eXpress or Cufflinks), the bias is often incorporated into the effective length by making the feature e December 2014
shorter or longer depending on the effect of the bias. « May2014
Since counts are NOT scaled by the length of the feature, all units in this category are not
comparable within a sample without adjusting for the feature length. This means you can’'t sum CATEGORIES -
14
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" A
W10-5:45%I| B

D451 B (est_counts) [&. Ao D HEEE
(estimated counts) .

— O
= Galaxy X +
< C @ usegalaxy.org A
J—2270— ofkdsd~> HF Y~ AN 1Y~
Tools g e 2 3 4 5 History 5 NI )
length  eff_length  est_counts tom
search tools 0 J J P search datasets 0
350 1350 1129.25 544 79.711
DESeq2 Determines differentially +13-2663 1140 919.253 1703 306.542 trans_map
expressed features from count tables 16-3369 213 47.1821 79 277.051 16 shown
goseq tests for overrepresented gene 5-4484 1113 838.253 388 714732 oz ¥o®
categories 5-6477 1962 1741.25 1760 167.248 '
Kallisto pseudo - run 19-9152 2613 2392.25 3313 229.153
pseudoalignment on RNA-Seq ¥9-9471 102 294316 2.28423 12.8421 16: Kallisto quantonda @ 4 X
transcripts 14-10075 231 59.1546 571 1597.19 ta 8, data 7, and data 1
Kallisto quant - quantify abundances Lo 204 41.5832 ol 163.146 0: Abundances (tabular)
. ] - o C
of RNA_Seq transcnpts 05 11437 432 221.392 49,7158 37.1572 15: Kallisto quant LT @ y x
Salmon quant Perform dual-phase, e 297 106883 1738 269061 a 8, data 7, and data 10:
reads or mapping-based estimation of $89-12480 591 372.299 2430 1080 Abundances (HDF5)
transcript abundance from RNA-seq 1 71-12808 237 63.0443 1420 3726.95
reads 147-13139 192 352526 202408  9.50051 14: Kallisto quanton dat =~ @ ¢* X
o . I a 6, data 5, and data 10:
St”ng'ne merge ‘transcﬂp‘ts '01-13708 507 291.66 37 20.9911 Abundances (tabular)
- - . 118-15497 1479 1258.25 26 3.41913
StringTie transcript assembly and
quantification 189-16509 1020 799.253 31 6.41783 13: Kallisto quanton dat @& &' X
. . . 48-16743 195 36.7899 2 8.99521 a 6, data 5, and data 10:
DEXSeq Determines differential exon . N Abund HDF5
- o 121-17079 258 77.7218 83 176704 ~ Lo )
< 4 >
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= M5%1 B (tpm) &, Lx4>P STPM (Transcripts

W11-1:551|H per million) ELFEE N HED.

— O X
= Galaxy X +
< C @ usegalaxy.org A :
— — — " : sss
F—GfRi D—oJ0— AgMkdd #EF-—gv o0~ 14—~ 288
Tools w L 2 3 4 5 History c+ D%
length  eff_length  est_counts tom
search tools 0 J J P search datasets 0
350 1350 1129.25 544 79.711
DESeq2 Determines differentially +13-2663 1140 919.253 1703 306.542 trans_map
expressed features from count tables 16-3369 213 47.1821 79 277.051 16 shown
goseq tests for overrepresented gene 5-4484 119 898.253 388 /14752 129 GB cAY )
categories 5-6477 1962 1741.25 1760  167.248 '
Kallisto pseudo - run 19-9152 2613 2392.25 3313 229.153
pseudoalignment on RNA-Seq ¥9-9471 102 294316 2.28423 12.8421 16: Kallisto quantonda @ 4 X
transcripts 14-10075 231 59.1546 571 1597.19 ta 8, data 7, and data 1
0: Abundances (tabular
Kallisto quant - quantify abundances Lo — e - e ( )
2 )05- o [y
Of RNA_Seq transcnpts 05 11437 432 221.392 49,7158 37.1572 15: Kallisto quan'l: ar A @ y x
salmon quant Perform dual-phase, 163-11860 297 106.883 1738 2690.61 a 8, data 7, and data 10:
reads or mapping-based estimation of $89-12480 591 372.299 2430 1080 Abundances (HDF5)
transcript abundance from RNA-seq »71-12808 237 63.0443 1420 3726.95
reads 147-13139 192 352526 202408  9.50051 14: Kallisto quanton dat = @ 4" X
o ) ? a 6, data 5, and data 10:
St”ng'ne merge ‘transcﬂp‘ts '01-13708 507 291.66 37 20.9911 Abundances (tabular)
- - . 118-15497 1479 1258.25 26 3.41913
StringTie transcript assembly and
quantification 189-16509 1020 799.253 31 6.41783 13: Kallisto quanton dat @& &' X
, . . W48-16743 195 36,7899 2 8.99521 a 6, data 5, and data 10:
DEXSeq Determines differential exon . N Abund HDE5 -
: - 321-17079 258 77.7218 83 176704 ~ LTI L
< < > -
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11-2:7%=27)L

W10-4DKallistov =27 ILDVLTDIEXSIZ
#BEILT. OTPMOD AN R Z SIKEE, D~
Za7ILBTIE, QD ELSIZERBASN TS,

@ What the FPKM? A review of RN, X 4

< C @ haroldpimentel.wordpress.com/2014/05/08/what-the-fpkm-a-review-rna-seq-expression-units/
Again, the methods in this section allow for comparison of teatures with different length WITHIN a
sample but not BETWEEN samples.

TPM
Transcripts per million (TPM) is a measurement of the proportion of transcripts in your pool of RNA.

Since we are interested in taking the length into consideration, a natural measurement is the rate,
counts per base (Xi/fi). As you might immediately notice, this number is also dependent on the total
number of fragments sequenced. To adjust for this, simply divide by the sum of all rates and this gives
the proportion of transcripts ; in your sample. After you compute that, you simply scale by one million
because the proportion is often very small and a pain to deal with. In math:

TPM has a very nice interpretation when you're looking at transcript abundances. As the name
suggests, the interpretation is that if you were to sequence one million full length transcripts, TPM is
the number of transcripts you would have seen of type ;, given the abundances of the other transcripts
in your sample. The last “given” part is important. The denominator is going to be different between
experiments, and thus is also sample dependent which is why you cannot directly compare TPM
between samples. While this is true, TPM is probably the most stable unit across experiments, though
you still shouldn’t compare it across experiments.

4

&

O X

2

HAZBEFREDESHE15E

126




= (MDFM179322:1523-2663MD . QA 1%

W11-3: 247 B ) &g B 4, STPuiBEses s,

— O X
= Galaxy X +
< C @ usegalaxy.org A :
J—o270— wffedsd > HET—H~ AT~ 1I-—H—~
Tools g e 2 3 4 5 History 5 NI )
length  eff_length  est_counts tom
search tools 0 J J P search datasets 0
350 1350 1129.25 544 79.711
DESeq2 Determines differentially +13-2663 1140 919.253 1703 306.542 trans_map
expressed features from count tables 16-3369 213 47.1821 79 277.051 16 shown
goseq tests for overrepresented gene 5-4484 1113 838.253 388 714732 oz ¥o®
categories 5-6477 1962 1741.25 1760 167.248 '
Kallisto pseudo - run 19-9152 2613 2392.25 3313 229.153
pseudoalignment on RNA-Seq ¥9-9471 102 294316 2.28423 12.8421 16: Kallisto quantonda @ 4 X
transcripts 14-10075 231 59.1546 571 1597.19 ta 8, data 7, and data 1
Kallisto quant - quantify abundances Lo 204 41.5832 ol 163.146 0: Abundances (tabular)
. ] - o C
of RNA_Seq transcnpts 05 11437 432 221.392 49,7158 37.1572 15: Kallisto quant LT @ y x
Salmon quant Perform dual-phase, e 297 106883 1738 269061 a 8, data 7, and data 10:
reads or mapping-based estimation of $89-12480 591 372.299 2430 1080 Abundances (HDF5)
transcript abundance from RNA-seq 1 71-12808 237 63.0443 1420 3726.95
reads 147-13139 192 352526 202408  9.50051 14: Kallisto quanton dat =~ @ ¢* X
o . I a 6, data 5, and data 10:
St”ng'ne merge ‘transcﬂp‘ts '01-13708 507 291.66 37 20.9911 Abundances (tabular)
- - . 118-15497 1479 1258.25 26 3.41913
StringTie transcript assembly and
quantification 189-16509 1020 799.253 31 6.41783 13: Kallisto quanton dat @& &' X
. . . 48-16743 195 36.7899 2 8.99521 a 6, data 5, and data 10:
DEXSeq Determines differential exon . N Abund HDF5 .
- o 121-17079 258 77.7218 83 176704 ~ Lo )
< 4 > -
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— O X
= Galaxy X +
< C @ usegalaxy.org A :
J—2270— ofkdsd~> HF Y~ AN 1Y~
Tools g e 2 3 4 5 History 5 NI )
length  eff_length  est_counts tom
search tools 0 J J P search datasets 0
350 1350 1129.25 544 79.711
DESeq2 Determines differentially +13-2663 1140 919.253 1703 306.542 trans_map
expressed features from count tables 16-3369 213 47.1821 79 277.051 16 shown
goseq tests for overrepresented gene 5-4484 1113 838.253 388 714732 oz ¥o®
categories 5-6477 1962 1741.25 1760 167.248 '
Kallisto pseudo - run 19-9152 2613 2392.25 3313 229.153
pseudoalignment on RNA-Seq ¥9-9471 102 294316 2.28423 12.8421 16: Kallisto quantonda @ 4 X
transcripts 14-10075 231 59.1546 571 1597.19 ta 8, data 7, and data 1
Kallisto quant - quantify abundances Lo 204 41.5832 ol 163.146 0: Abundances (tabular)
. ] - o C
of RNA_Seq transcnpts 05 11437 432 221.392 49,7158 37.1572 15: Kallisto quant LT @ y x
Salmon quant Perform dual-phase, e 297 106883 1738 269061 a 8, data 7, and data 10:
reads or mapping-based estimation of $89-12480 591 372.299 2430 1080 Abundances (HDF5)
transcript abundance from RNA-seq 1 71-12808 237 63.0443 1420 3726.95
reads 147-13139 192 352526 202408  9.50051 14: Kallisto quanton dat =~ @ ¢* X
o . I a 6, data 5, and data 10:
St”ng'ne merge ‘transcﬂp‘ts '01-13708 507 291.66 37 20.9911 Abundances (tabular)
- - . 118-15497 1479 1258.25 26 3.41913
StringTie transcript assembly and
quantification 189-16509 1020 799.253 31 6.41783 13: Kallisto quanton dat @& &' X
. . . 48-16743 195 36.7899 2 8.99521 a 6, data 5, and data 10:
DEXSeq Determines differential exon . N Abund HDF5 .
- o 121-17079 258 77.7218 83 176704 ~ Lo )
< 4 >
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= B D45 B (est_counts) DEIEFEEET &,
Wl 1 _ |J 1,758,959¢% 5, 100 A KYEH1. 7615 (FEKRE
-5:3511 H N ETHBENSEDHARA b

— O X
= Galaxy X +
< C @ usegalaxy.org A :
J—o270— wffeT " - #HEF—H~ AT I-—H—~
Tools g e 2 3 4 5 History 5 NI )
length  eff_length  est_counts tom
search tools 0 J J P search datasets 0
350 1350 1129.25 544 79.711
DESeq2 Determines differentially +13-2663 1140 919.253 1703 306.542 trans_map
expressed features from count tables 16-3369 213 47.1821 79 277.051 16 shown
goseq tests for overrepresented gene 5-4484 1113 838.253 388 714732 oz ¥o®
categories 5-6477 1962 1741.25 1760 167.248 '
Kallisto pseudo - run 19-9152 2613 2392.25 3313 229.153
pseudoalignment on RNA-Seq ¥9-9471 102 294316 2.28423 12.8421 16: Kallisto quantonda @ 4 X
transcripts 14-10075 231 59.1546 571 1597.19 ta 8, data 7, and data 1
Kallisto quant - quantify abundances Lo 204 41.5832 ol 163.146 0: Abundances (tabular)
. ] - o C
of RNA_Seq transcnpts 05 11437 432 221.392 49,7158 37.1572 15: Kallisto quant LT @ y x
Salmon quant Perform dual-phase, e 297 106883 1738 269061 a 8, data 7, and data 10:
reads or mapping-based estimation of $89-12480 591 372.299 2430 1080 Abundances (HDF5)
transcript abundance from RNA-seq 1 71-12808 237 63.0443 1420 3726.95
reads 147-13139 192 352526 202408  9.50051 14: Kallisto quanton dat =~ @ ¢* X
o . I a 6, data 5, and data 10:
St”ng'ne merge ‘transcﬂp‘ts '01-13708 507 291.66 37 20.9911 Abundances (tabular)
- - . 118-15497 1479 1258.25 26 3.41913
StringTie transcript assembly and
quantification 189-16509 1020 799.253 31 6.41783 13: Kallisto quanton dat @& &' X
. . . 48-16743 195 36.7899 2 8.99521 a 6, data 5, and data 10:
DEXSeq Determines differential exon . N Abund HDF5 .
- o 121-17079 258 77.7218 83 176704 ~ Lo )
< 4 > -

BAIBREFREOERFE 150 129



" SN
W11-6:EXR)—16

DEAXR)—16D . QFPKMIED . B
3,435,847.75, DCPKIE®D;
6,043,515.33,

oyl

)\
IR

A0

HERE (0 42) )~ Galaxy16.xlsx FLELE
Il =L #HBA AT L(r9r HAL T4 KE ;AN | PO == sHE U 2AYR
K2 M Jx “l" o
A B C D E F G H 1 -
1 |target id length  eff length est counts tpm cpm cpk fpkm tpm
2032 |FM179322:2992403-2993243 840 619.32 166.00 44.35 04.37 268.04 152.38 44.35
2933 |FM179322:2993351-2993537 186 32.20 66.00 339.16 37.52 2049.71 1165.30 339.16
2934 |FM179322:2993964-2995050 1086 865.25 297.00 56.80 168.85 343.25 195.15 56.80
2935 |FM179322:2005287-2995473 186 32.20 0.00 46.25 5.12 279.51 158.90 46.25
2036 |FM179322:2995426-2995603 177 28.06 11.00 64.86 6.25 392.01 222.86 64.86
2937 |FM179322:2995992-2007102 1200 076.25 334.00 56.44 180.89 341.08 193.91 56.44
2038 |FM179322:2997188-2997677 489 274.64 59.00 35.55 33.54 214.83 122.14 35.55
2930 |FM179322:2007678-2998443 765 544.44 125.00 37.99 71.06 229.60 130.53 37.99
2940 |FM179322:2998648-2998855 207 43.49 192.00 730.43 109.16 4414.35 2509.64 730.43
2941 | FM179322:2998994-2000216 222 52.85 5.00 15.65 2.84 04.61 53.79 15.65
2942 | FM179322:2999512-3001132 1620  1399.25 105.00 12.42 59.69 75.04 42.66 12.42
2943 | FM179322:3001258-3003160 1902 1681.25 630.00 62.00 358.17 374.72 213.04 62.00
2944 | FM179322:3003200-3004589 1389 1168.25 172.00 24.36 07.79 147.23 83.70 24.36
2945 |FM179322:3004646-3004901 255 75.57 11.75 25.73 6.68 155.52 88.42 25.73
2946 | FM179322:3004939-3005707 768 547.44 678.00 204.93 385.46 1238.50 704.11 204.93
2947 |FM179322:3005724-3006561 837 616.32 500.00 134.24 284.26 811.27 461.22 134.24
2948 | FM179322:3006590-3006947 357 155.58 167.00 177.61 04.94 1073.38 610.23 177.61
2949 FM179322:3007541-3007682 141 17.48 1698.00  16071.30 065.34 07126.81 55218.35 16071.24
2950/ FM179322:3007920-3009357 1437 1216.25 31179.00 4241.79 17725.83 25635.35 14574.16 4241.80
2951
2052 |sum 871.71 662.98 1758959.00 999999.89 100000 6043515.33  3435847.75 000.00 |+
| Galaxy16-(Kallisto_quant_on_dat | ) F »
BH B O - i + 100%
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= B DERR)—140 . QFPKMIED . FeFIE
4,005,980.92, @CPKI{ED#FIZ
W11-7:EXk U —14 |i71420042. ]

HERE (@ 42) )~ Galaxy14.xlsx FLELE
Il =L #HBA AT L(r9r HAL T4 KE ;AN 4 PO == s HE D IAE
K11 - £ ' v
A B C D E F G H 1 -
1 |target id length  eff length est counts tpm cpm cpk fpkm tpm
2032 |FM179322:2992403-2993243 840 634.00 29.00 0.70 24.64 45.74 38.87 0.70
2933 |FM179322:2993351-2993537 186 34.20 14.00 86.85 11.90 409.41 347.90 86.85
2934 |FM179322:2993964-2995050 1086 879.93 147.00 35.44 124.91 167.06 141.96 35.44
2935 |FM179322:2005287-2995473 186 34.20 15.00 03.05 12.75 438.66 372.75 03.05
2036 |FM179322:2995426-2995603 177 29.35 14.00 101.17 11.90 476.95 405.29 101.17
2937 |FM179322:2995992-2007102 1200 003.93 01.00 19.42 77.33 01.56 77.80 19.42
2038 |FM179322:2997188-2997677 489 286.03 33.00 24.47 28.04 115.37 08.04 24.47
2930 |FM179322:2007678-2998443 765 559.00 80.00 30.36 67.98 143.11 121.61 30.36
2940 |FM179322:2998648-2998855 207 46.24 62.00 284.41 52.68 1340.77 1139.32 284.40
2941 | FM179322:2998994-2000216 222 55.62 23.00 87.72 19.54 413.51 351.38 87.72
2942 |FM179322:2999512-3001132 1620 1413.93 113.00 16.95 06.02 79.92 67.91 16.95
2943 | FM179322:3001258-3003160 1902 1695.93 491.00 61.41 417.23 289.52 246.02 61.41
2944 | FM179322:3003200-3004589 1389 1182.93 274.00 49.13 232.83 231.63 196.83 49.13
2945 |FM179322:3004646-3004901 255 78.80 46.00 123.83 39.09 583.75 496.04 123.82
2946 | FM179322:3004939-3005707 768 562.00 383.00 144.56 32546 681.50 579.11 144.56
2947 |FM179322:3005724-3006561 837 631.00 301.00 101.19 255.78 477.02 405.35 101.19
2948 | FM179322:3006590-3006947 357 162.53 147.00 191.85 124.91 004.45 768.56 191.85
2949 FM179322:3007541-3007682 141 15.78 080.00 13177.70 832.76 62123.22 52789.37 13177.64
2950/ FM179322:3007920-3009357 1437 1230.93 5610.00 066.75 4767.11 4557.53 3872.77 066.75
2951
2052 |sum 871.71 674.54  1176813.00 ###s#sEs% 100000 4714290.42 4005980.92 000.00 ||+
. Galaxy14-(Kallisto_guant on_dat | @ y ,
HE [ - i + 100%
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W11-8: EAXAR)—12

DERR)—120) . QFPKMIED . B
5,275,181.61, @CPKIED#F01%
5.659,410.02,

)\
IR

A0

HERE (@ 42) )~ Galaxy12.xlsx FLELE
Il =L #HBA AT L(r9r HX T4 KE ;AN 4 PO == s HE D IAE
Q870 - S ’ v
A B C D E B G H 1 -
1 |target id length  eff length est counts  tpm cpm cpk fpkm tpm
2032 |FM179322:2992403-2993243 840 625.24 15.00 4.24 13.98 23.99 22.36 4.24
2933 |FM179322:2993351-2993537 186 34.52 0.00 46.07 8.39 260.70 243.00 46.07
2934 |FM179322:2993964-2995050 1086 871.18 110.00 22.31 102.53 126.27 117.69 22.31
2935 |FM179322:2005287-2995473 186 34.52 13.00 06.54 12.12 376.57 351.00 06.54
2036 |FM179322:2995426-2995603 177 29.91 13.00 76.80 12.12 434.64 405.13 76.80
2937 |FM179322:2995992-2007102 1200 085.18 87.00 15.60 81.09 88.31 82.31 15.60
2038 |FM179322:2997188-2997677 489 277.54 31.00 19.74 28.90 111.70 104.11 19.74
2930 |FM179322:2007678-2998443 765 550.48 78.00 25.04 72.70 141.70 132.08 25.04
2940 |FM179322:2998648-2998855 207 46.26 217.00 828.91 202.27 4691.15 4372.66 828.91
2941 | FM179322:2998994-2000216 222 55.27 14.00 44.76 13.05 253.29 236.09 44.76
2942 |FM179322:2999512-3001132 1620 1405.18 85.00 10.69 79.23 60.49 56.38 10.69
2943 | FM179322:3001258-3003160 1902 1687.18 283.00 20.64 263.79 167.74 156.35 20.64
2944 | FM179322:3003200-3004589 1389 1174.18 131.00 19.71 122.11 111.57 103.99 19.71
2945 |FM179322:3004646-3004901 255 77.17 26.00 59.53 24.23 336.90 314.03 59.53
2946 | FM179322:3004939-3005707 768 553.48 720.00 229.86 671.12 1300.87 1212.55 229.86
2947 |FM179322:3005724-3006561 837 622.24 403.00 114.44 375.64 647.66 603.69 114.44
2948 | FM179322:3006590-3006947 357 156.86 261.00 294.01 243.28 1663.95 1550.98 294.01
2949 FM179322:3007541-3007682 141 17.50 4387.00 4429540 4089.16 250685.71 233666.17 44205.38
2950/ FM179322:3007920-3009357 1437 122218 8464.00 1223.69 7889.36 6925.33 6455.16 1223.68
2951
2052 |sum 871.71 667.43 1072837.00 999999.89 100000 5659410.02 5275181.61 000.00 |~
. Galaxy12-(Kallisto_guant on_dat | @ < ,
HE [ - i + 100%
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" A
W12-1:9H>7J)L

HBRE @ 1) 0

(DKallisto_9samples.xlsx, @5 E AL =) Z
7L RSV R D) T —LEHH D
description|FER AN Ex B )t s 0D FEAE [FER D
AHED T, R1T7EERLTOgene_ IDEX DT
TW5%,

Kallisto_9samples.xlsx - Excel

A =L A R-TL47Ibh #HX O TH OBE FRK AT PO = = g #E U IAYb
Al ' J ' v
A B C D E F G H 1 J K L M N 0] -~
1| | ‘ pH4.5 1h pH4.5 24h pH7 CCG Sum
2 |Serial gene 1D target id repl rep2 rep3 repl rep2 rep3 repl rep2 rep3  pH4.5 1hpH4.5 24hpH7 CCG
3 499 EBG00001128470 FM179322:506641-506842 21 262 275 143 323 171 216 319 1247 558 637" 659
4 | 2711 EBGO0001128476 FM179322:2770201-2770393 3 96 124 96 318 151 98 85 277 228" 565" 210
5 | 1487 EBG00001128500 FM179322:1489175-1489541 6579 20948 28807 22790 57552 28927 65311 67686 232627 563347 109260" 156259
6 500 EBG00001128509 FMI179322:507096-507297 16 333 337 160 404 208 328 403 1167 686~ 7727 847
7 | 1394 EBG00001128529 FM179322:1393560-1393708 0 0 0 0 0 0 0 0 0" 0" 0" 0
8 1 LGG_00001 FM179322:0-1350 105 328 447 359 1115 510 780 544 181”7 880" 1984”7 1505
9 2 LGG_00002 FM179322:1523-2663 230 880 1115 863 2552 1163 1896 1703 5317 22257 4578”7 4130
10 3 LGG_00003 FM179322:3156-3369 4 61 82 50 142 78 84 79 287 1477 2707 191
11 4 LGG_00004 FM179322:3365-4484 50 234 316 280 728 350 574 388 119”7 600" 1367”7 1081
12 5 LGG_00005 FM179322:4515-6477 150 370 514 584 1931 837 1845 1760 5497 10347 33527 4154
13 6 LGG_00006 FM179322:6539-0152 405 1149 1365 1470 4452 1910 3842 3313 10257 2019”7 78327 8180
14 7 LGG_00007 FM179322:9369-9471 1 3 13 3 16 8 10 2 27 2" 277 14
15 8 LGG_00008 FM179322:9844-10075 11 72 114 28 133 44 517 571 3227 1977 2057 1410
16 9 LGG_00009 FM179322:10478-10682 4 23 21 20 81 32 64 41 11”7 48”7 1337 116
17 10 LGG_00010 FM179322:11005-11437 4 21 28 38 93 30 85 50 16”7 53" 1617 151
18 11 LGG 00011 FM179322:11563-11860 313 2220 3011 1411 3757 1783 3170 1738 408" 55447 6951 5406
19 12 LGG_00012 FM179322:11889-12480 501 2885 3686 2100 5916 2762 5858 2430 7097 7072”7 107787 8997
20 13 LGG_00013 FM179322:12571-12808 223 1243 1610 864 2164 1134 2537 1420 4787 30767 4162”7 4435
21 14 LGG_00014 FM179322:12947-13139 1 8 8 11 39 20 6 2 37 177 70" 11
22 15 LGG_00015 FM179322:13201-13708 8 100 108 115 382 180 43 37 IEZ 216z 6'?7z 92|+
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V=W EEIZRWS =0 D1EHR

SEAN=YZD

74 L A R-I L 7Ibh #HRX T BE xS je
' - J ' v
A B C D E F G H 1 J K L M N 0] -~
1 | | pH4.5 1h pH4.5 24h pH7 CCG Sum
2 |Serial gene 1D target id repl rep2 rep3 repl rep2 rep3 repl rep2 rep3  pH4.5 1hpH4.5 24hpH7 CCG
3 499 EBG00001128470 FM179322:506641-506842 21 262 275 143 323 171 216 319 1247 558 637" 659
4 | 2711 EBGO0001128476 FM179322:2770201-2770393 3 96 124 96 318 151 98 85 277 228" 565" 210
5 | 1487 EBG00001128500 FM179322:1489175-1489541 6579 20948 28807 22790 57552 28927 65311 67686 232627 563347 109260" 156259
6 500 EBG00001128509 FMI179322:507096-507297 16 333 337 160 404 208 328 403 1167 686~ 7727 847
7 | 1394 EBG00001128529 FM179322:1393560-1393708 0 0 0 0 0 0 0 0 0" 0" 0" 0
8 1 LGG_00001 FM179322:0-1350 105 328 447 359 1115 510 780 544 181”7 880" 1984”7 1505
9 2 LGG_00002 FM179322:1523-2663 230 880 1115 863 2552 1163 1896 1703 5317 22257 4578”7 4130
10 3 LGG_00003 FM179322:3156-3369 4 61 82 50 142 78 84 79 287 1477 2707 191
11 4 LGG_00004 FM179322:3365-4484 50 234 316 280 728 350 574 388 119”7 600" 1367”7 1081
12 5 LGG_00005 FM179322:4515-6477 150 370 514 584 1931 837 1845 1760 5497 10347 33527 4154
13 6 LGG_00006 FM179322:6539-0152 405 1149 1365 1470 4452 1910 3842 3313 10257 2019”7 78327 8180
14 7 LGG_00007 FM179322:9369-9471 1 3 13 3 16 8 10 2 27 2" 277 14
15 8 LGG_00008 FM179322:9844-10075 11 72 114 28 133 44 517 571 3227 1977 2057 1410
16 9 LGG_00009 FM179322:10478-10682 4 23 21 20 81 32 64 41 11”7 48”7 1337 116
17 10 LGG_00010 FM179322:11005-11437 4 21 28 38 93 30 85 50 16”7 53" 1617 151
18 11 LGG 00011 FM179322:11563-11860 313 2220 3011 1411 3757 1783 3170 1738 408" 55447 6951 5406
19 12 LGG_00012 FM179322:11889-12480 501 2885 3686 2100 5916 2762 5858 2430 7097 7072”7 107787 8997
20 13 LGG_00013 FM179322:12571-12808 223 1243 1610 864 2164 1134 2537 1420 4787 30767 4162”7 4435
21 14 LGG_00014 FM179322:12947-13139 1 8 8 11 39 20 6 2 37 177 70" 11
22 15 LGG_00015 FM179322:13201-13708 8 100 108 115 382 180 43 37 127 2167 6777 92|+
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Jx — ~ O A —
@@ @ G sEv—UlLH. QLOEN
I e — Cwian | BSHTOGEET, . BADEILIE
eria gene target 1 rep repl rep. I = _ —_ - o
3 | 499 EBG00001128470 FMI179322:506641-506842 | 21 262 275 1ERDE.T/T—2aV77(4IILhT, ONDE
4 | 2711 EBGO0001128476  FM179322:2770201-2770393 8 96 124 — - =
< | 1457 EBGO0001 128500 FviTon1asors 1asosst - QBe  a00ss  ass0r A BT REISXILT. QEQDIFERD 3 A FRE
6 | 500 EBGO0001128509 FM179322:507096-507297 6 333 337 —— = [ — © @ i
7 | 1394 EBG00001128520 FM179322:1303560-1393708 _J 0 0 0 E - OTT(“?I JZL’—C‘ D SerialZ
8 1 LGG_00001 FM179322:0-1350 105 328 447 3 EY P -
0 2 LGG_00002 FM179322:1523-2663 230 880 1115 ?E$1,E%—C =Y é_—té FELT=DIFAIL
10| 3 1LGG_00003 FM179322:3156-3369 4 61 82 SRS E TS, cOBT-YDOIEEITIHY E
11| 4 LGG_00004 FM179322:3365-4484 50 234 316 s \ TR
12| 5L1GG_00005 FM179322:4515-6477 150 370 514 ERNTY,
13| 6L1GG_00006 FM179322:6539-9152 405 1149 1365 oo e oo
14| 71GG_00007 FM179322:9369-0471 1 8 13 3 16 8 10 2 T
15| 8 LGG_00008 FM179322:9844-10075 11 72 114 28 133 #4517 571 327 1977 2057 1410
16| 9 LGG_00009 FM179322:10478-10682 4 23 21 20 81 32 64 41 n” a8’ 137 16
17| 10 LGG_00010 FM179322:11005-11437 4 21 28 38 03 30 85 50 167 537 16”131
18| 11 LGG_00011 FM179322:11563-11860 313 2220 3011 1411 3757 1783 3170 1738 498" 5544 69517 5406
19| 12 LGG_00012 FM179322:11889-12480 501 2885 3686 2100 5916 2762 5858 2430 700" 7072”7 10778”78997
20| 13 LGG_00013 FM179322:12571-12808 223 1243 1610 g64 2164 1134 2537 1420 478" 30767 41627 4435
21| 14 LGG_00014 FM179322:12947-13139 1 8 8 11 39 20 6 2 37 17 T n
22| 15 LGG_00015 FM179322:13201-13708 8 100 108 115 382 180 43 37 12" 26" 6177 92).
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TN Kb A AT L(7IN BR 75 BE Fr AT O BE A3%E S IAVE
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1 | | pH4.5 1h pH4.5 24h pH7 CCG Sum
2 |Serial gene 1D target id repl rep2 rep3 repl rep2 rep3 repl rep2 repd  |pH4.5 lh EH-'I.S 24hl3H7 CCG
3 499 EBG00001128470 FM179322:506641-506842 21 262 275 143 323 171 216 319 124 558 637 659
4 | 2711 EBGO0001128476 FM179322:2770201-2770393 3 96 124 96 318 151 98 85 27( 228" 565" 210
5 | 1487 EBG00001128500 FM179322:1489175-1489541 6579 20948 28807 22790 57552 28927 65311 67686 23262 56334” 1092697 156259
6 500 EBG00001128509 FMI179322:507096-507297 16 333 337 160 404 208 328 403 116( 686~ 7727 847
7 | 1394 EBG00001128529 FM179322:1393560-1393708 0 0 0 0 0 0 0 0 of 0" 0" 0
8 1 LGG_00001 FM179322:0-1350 105 328 447 359 1115 510 780 544 181 880" 1984”7 1505
9 2 LGG_00002 FM179322:1523-2663 230 880 1115 863 2552 1163 1896 1703 531 22257 4578”7 4130
10 3 LGG_00003 FM179322:3156-3369 4 61 82 50 142 78 84 79 28[ 1477 2707 191
11 4 LGG_00004 FM179322:3365-4484 50 234 316 280 728 350 574 388 119 600" 1367”7 1081
12 5 LGG_00005 FM179322:4515-6477 150 370 514 584 1931 837 1845 1760 549 10347 33527 4154
13 6 LGG_00006 FM179322:6539-0152 405 1149 1365 1470 4452 1910 3842 3313 1025[ 2019”7 78327 8180
14 7 LGG_00007 FM179322:9369-9471 1 3 13 3 16 8 10 2 2 2" 277 14
15 8 LGG_00008 FM179322:9844-10075 11 72 114 28 133 44 517 571 322 1977 2057 1410
16 9 LGG_00009 FM179322:10478-10682 4 23 21 20 81 32 64 41 1[ 48”7 1337 116
17 10 LGG_00010 FM179322:11005-11437 4 21 28 38 93 30 85 50 16[ 53" 1617 151
18 11 LGG 00011 FM179322:11563-11860 313 2220 3011 1411 3757 1783 3170 1738 408 ( 55447 6951 5406
19 12 LGG_00012 FM179322:11889-12480 501 2885 3686 2100 5916 2762 5858 2430 700 [ 7072”7 107787 8997
20 13 LGG_00013 FM179322:12571-12808 223 1243 1610 864 2164 1134 2537 1420 478[ 30767 4162”7 4435
21 14 LGG_00014 FM179322:12947-13139 1 8 8 11 39 20 6 2 3 177 70" 11
22 15 LGG_00015 FM179322:13201-13708 8 100 108 115 382 180 43 37 12 2167 6777 92|+
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74 =L A R-TL(7Ibh #HX T OBE Fx AT JOIN -
A=
. —ﬁbft%t%ﬂ@é
Al = fr
A B C D E F G H M N 0] -~
1 | | pH4.5 1h pH4.5 24h pH?_CCG Sum
2 |Serial gene 1D target id repl rep2 rep3 repl rep2 rep3 repl rep2 rep3  pH4.5 1hpH4.5 24hpH7 CCG
3 499 EBG00001128470 FM179322:506641-506842 21 262 275 143 323 171 216 319 1247 558 637" 659
4 | 2711 EBGO0001128476 FM179322:2770201-2770393 3 96 124 96 318 151 98 85 277 228" 565" 210
5 | 1487 EBG00001128500 FM179322:1489175-1489541 6579 20948 28807 22790 57552 28927 65311 67686 232627 563347 109260" 156259
6 500 EBG00001128509 FMI179322:507096-507297, 16 333 337 160 404 208 328 403 1167 686~ 7727 847
7 | 1394 EBG00001128529 FM179322:1393560-139, 0 0 0 0 0 0 0 0 0" 0" 0" 0
8 1 LGG_00001 FM179322:0-1350 105 328 447 359 1115 510 780 544 181”7 880" 1984”7 1505
9 2 LGG_00002 FM179322:1523-2663 230 880 1115 863 2552 1163 1896 1703 5317 22257 4578”7 4130
10 3 LGG_00003 FM179322:3156-3369 4 61 82 50 142 78 84 79 287 1477 2707 191
11 4 LGG_00004 FM179322:3365-4484 50 234 316 280 728 350 574 388 119”7 600" 1367”7 1081
12 5 LGG_00005 FM179322:4515-6477 150 370 514 584 1931 837 1845 1760 5497 10347 33527 4154
13 6 LGG_00006 FM179322:6539-0152 405 1149 1365 1470 4452 1910 3842 3313 10257 2019”7 78327 8180
14 7 LGG_00007 FM179322:9369-9471 1 3 13 3 16 8 10 2 27 2" 277 14
15 8 LGG_00008 FM179322:9844-10075 11 72 114 28 133 44 517 571 3227 1977 2057 1410
16 9 LGG_00009 FM179322:10478-10682 4 23 21 20 81 32 64 41 11”7 48”7 1337 116
17 10 LGG_00010 FM179322:11005-11437 4 21 28 38 93 30 85 50 16”7 53" 1617 151
18 11 LGG 00011 FM179322:11563-11860 313 2220 3011 1411 3757 1783 3170 1738 408" 55447 6951 5406
19 12 LGG_00012 FM179322:11889-12480 501 2885 3686 2100 5916 2762 5858 2430 7097 7072”7 107787 8997
20 13 LGG_00013 FM179322:12571-12808 223 1243 1610 864 2164 1134 2537 1420 4787 30767 4162”7 4435
21 14 LGG_00014 FM179322:12947-13139 1 8 8 11 39 20 6 2 37 177 70" 11
22 15 LGG_00015 FM179322:13201-13708 8 100 108 115 382 180 43 37 127 2167 6777 92|+
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TN h-n A R-ILATIN R F5 KM FR AT O BE A3%E S IAVE
Al i J ' v
A B C D E F G H 1 J K L M N 0] -~
1 | | pH4.5 1h pH4.5 24h pH7 CCG Sum
2 |Serial gene 1D target id repl rep2 rep3 repl rep2 rep3 repl rep2 rep3  |pH4.5 1hpH4.5 24hpH7 CCG
3 499 EBG00001128470 FM179322:506641-506842 21 262 275 143 323 171 216 319 124 558 637" 659
4 | 2711 EBGO0001128476 FM179322:2770201-2770393 3 96 124 96 318 151 98 85 27[ 2287 565" 210
5 | 1487 EBG00001128500 FM179322:1489175-1489541 6579 20948 28807 22790 57552 28927 65311 67686 23262 56334” 1092697 156259
6 500 EBG00001128509 FMI179322:507096-507297 16 333 337 160 404 208 328 403 116[ 686~ 7727 847
7 | 1394 EBG00001128529 FM179322:1393560-1393708 0 0 0 0 0 0 0 0 of 0" 0" 0
8 1 LGG_00001 FM179322:0-1350 105 328 447 359 1115 510 780 544 181 880" 1984”7 1505
9 2 LGG_00002 FM179322:1523-2663 230 880 1115 863 2552 1163 1896 1703 531 2225”7 4578”7 4130
10 3 LGG_00003 FM179322:3156-3369 4 61 82 50 142 78 84 79 28[ 1477 270" 191
11 4 LGG_00004 FM179322:3365-4484 50 234 316 289 728 350 574 388 119[ 600" 1367”7 1081
12 5 LGG_00005 FM179322:4515-6477 150 370 514 584 1931 837 1845 1760 s549[ 10347 33527 4154
13 6 LGG_00006 FM179322:6539-0152 405 1149 1365 1470 4452 1910 3842 3313 1025 2019”7 78327 8180
14 7 LGG_00007 FM179322:9369-9471 1 3 13 3 16 8 10 2 2 27 277 14
15 8 LGG_00008 FM179322:9844-10075 11 72 114 28 133 44 517 571 322 1977 205”7 1410
16 9 LGG_00009 FM179322:10478-10682 4 23 21 20 81 32 64 41 1| 48”7 1337 116
17 10 LGG_00010 FM179322:11005-11437 4 21 28 38 93 30 85 50 16[ 53" 1617 151
18 11 LGG 00011 FM179322:11563-11860 313 2220 3011 1411 3757 1783 3170 1738 408 55447 6951 5406
19 12 LGG_00012 FM179322:11889-12480 501 2885 3686 2100 5916 2762 5858 2430 700[ 7072”7 107787 8997
20 13 LGG_00013 FM179322:12571-12808 223 1243 1610 864 2164 1134 2537 1420 478 30767 4162”7 4435
21 14 LGG_00014 FM179322:12947-13139 1 8 8 11 39 20 6 2 3 177 70" 11
22 15 LGG_00015 FM179322:13201-13708 8 100 108 115 382 180 43 37 12[ 2167 677" 92|~
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1 | _l pH4.5_1h pH4.5_24h pH7 CCG um
2 |Serial gene 1D target id repl rep2 rep3 1 rep2 rep3 repl rep2 rep3  |pH4.5 1h 24hpH7 CCG
3 499 EBG00001128470 FM179322:506641-506842 21 262 275 143 323 171 216 319 124 558 637" 659
4 | 2711 EBGO0001128476 FM179322:2770201-2770393 3 96 124 96 318 151 98 85 27 228 565" 210
5 | 1487 EBG00001128500 FM179322:1489175-1489541 6579 20948 28807 02790 57552 28027 65311 67686 23262 563347 Y09260” 156259
6 500 EBG00001128509 FMI179322:507096-507297 16 333 337 160 404 208 328 403 116[ 686~ 7727 847
7 | 1394 EBG00001128529 FM179322:1393560-1393708 0 0 0 0 0 0 0 0 of 0" 0" 0
8 1 LGG_00001 FM179322:0-1350 105 328 447 359 1115 510 780 544 181 880" 1984”7 1505
9 2 LGG_00002 FM179322:1523-2663 230 880 1115 863 2552 1163 1896 1703 531 22257 4578”7 4130
10 3 LGG_00003 FM179322:3156-3369 4 61 82 50 142 78 84 79 28 1477 2707 191
11 4 LGG_00004 FM179322:3365-4484 50 234 316 280 728 350 574 388 119[ 600" 1367”7 1081
12 5 LGG_00005 FM179322:4515-6477 150 370 514 584 1931 837 1845 1760 s549[ 10347 33527 4154
13 6 LGG_00006 FM179322:6539-0152 405 1149 1365 1470 4452 1910 3842 3313 1025 2019”7 78327 8180
14 7 LGG_00007 FM179322:9369-9471 1 3 13 3 16 8 10 2 2[ 2" 277 14
15 8 LGG_00008 FM179322:9844-10075 11 72 114 28 133 44 517 571 322 1977 2057 1410
16 9 LGG_00009 FM179322:10478-10682 4 23 21 20 81 32 64 41 1| 48”7 1337 116
17 10 LGG_00010 FM179322:11005-11437 4 21 28 38 93 30 85 50 16[ 53" 1617 151
18 11 LGG 00011 FM179322:11563-11860 313 2220 3011 1411 3757 1783 3170 1738 408 55447 6951 5406
19 12 LGG_00012 FM179322:11889-12480 501 2885 3686 2100 5916 2762 5858 2430 700[ 7072”7 107787 8997
20 13 LGG_00013 FM179322:12571-12808 223 1243 1610 864 2164 1134 2537 1420 478 30767 4162”7 4435
21 14 LGG_00014 FM179322:12947-13139 1 8 8 11 39 20 6 2 3 177 70" 11
22 15 LGG_00015 FM179322:13201-13708 8 100 108 115 382 180 43 37 12[ 2167 677" 92|~
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