Module 1/6: Analyses ADN

e NGS Introduction
e Reads Quality Control

e Reads Cleaning

e Aligning reads on reference — Héléne Touzet
e Alignment parameters — Hélene
Touzet

e Reads duplicates
— Practical #3




Cleaning duplicated reads
Why mark duplicates?

* Duplicates = sets of reads pairs with same unclipped alignment start and
unclipped alignment end

* Suspected to be non-independent measurements of a sequence
* Sampled from the exact same template of DNA
* Violates assumptions of variant calling
* Errorsin sample/library prep will get propagated to all the duplicates

* Just pick the “best” copy — mitigates the effects of errors
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Mark duplicates

%= sequencing error propagated in duplicates

Source : GATK Marking duplicates
https://software.broadinstitute.org/gatk/events/slides/1511/Presentations/ GATKwh9-3-Marking_duplicates.pdf



Picard / MarkDuplicate

e Additional information about Picard tools is available from
—— Picard web site at http://broadinstitute.github.io/picard/
datasats o kocae duplicate

MarkDuphcaies examme abgned
records m BAM datasets io locake

duphcate mabacules

23 MarkDuplicates on data @ & x
MarkDuplicates examine aligned records in BAM datasets to locate duplicate * Options 18: MarkDuplicates BAM 23 Pl
molecules (Galaxy version 2.7.1.0) output HE0101 bowtie2 MD.bam —
Select SAMIBAM dataset or dataset collection 22 MarkDuplicates on data @, f x - @ f
O[] o I 18: MarkDuplicate metrics HGO101 BWA_MD_metrics
= ‘_ :
21: markDuplicates on data @ & 21: HGO101 BWA MD.bam @ &
N 18: MarkDuplicates BAM
&4 This is a batch mode input field. Separate jobs will be tiggered for each SN 20: L2 f
dataset selection. . .
If empty, upload or impont a SAM/BEAM dataset 20: MarkDuplicates on data an & HG101._bowiie? MD _meirics
18: MarkDuplicate metrics
Comment
& Insert Comiment
vou can provide multiple comments -
If true do not write duplicates to the output file instead of writing them with appropriate BWA Bowtie2
flags set UNPAIRED_READS_EXAMINED 18 19
P READ_PAIRS EXAMINED 4043 4044
O DRI A e Ao SECONDARY_OR_SUPPLEMENTARY_RDS 0 3
UNMAPPED_READS 22 19
UNPAIRED_READ_DUPLICATES 0 0
READ_PAIR_DUPLICATES 12 12
READ_PAIR_OPTICAL_DUPLICATES 0 0
PERCENT_DUPLICATION 0,002962| 0,00296
ESTIMATED LIBRARY_ SIZE 679728 680065




Alignment count :

1+
2 samtools flagstat
flagstat e
Duality Control
Flagstat tabulate descriptive stats for BWA
Bl dateet . .
8129 + 0 in total (QC-passed reads + QC-failed reads)
0 + 0 secondary
3 + 0 supplementary
A 24 + 0 duplicates
Flagstat tabulate descriptive stats for BAM datset (Galawy Wersion 2.0) = Oiptians 8110 + 0 mapped (99.77%:-nan%)
BAM Eile 10 Comvert 8126 + 0 paired in sequencing
4063 + 0 readl
KR Cl = | 4063 + 0 read?
7980 + 0 properly paired (98.20%:-nan%)
A 8088 + 0 with itself and mate mapped
& This iz a batch mode input field. Separate jobs will be triggered for 19 + 0 singletons (0.23%:-nan%)
each dataset selection, 0 + 0 with mate mapped to a different chr
I 0O + 0 with mate mapped to a different chr (mapQ>=5)
xecute
‘ Bowtie 2
A 4 8126 + 0 in total (QC-passed reads + QC-failed reads)
33: Hagstat on data 31 = #F X 0 + 0 secondary
22 Flagetat on data 30 g 0 + 0 supplementary
24 + 0 duplicates
8104 + 0 mapped (99.73%:-nan%)
v 8126 + 0 paired in sequencing
33 ie2 flagstat @ & x » 4063 + 0 readl
4063 + 0 read2
32: HG101 BWA_flagstat & X 8074 + 0 properly paired (99.36%:-nan%)
8086 + 0 with itself and mate mapped
18 + 0 singletons (0.22%:-nan%)
0 + 0 with mate mapped to a different chr
0O + 0 with mate mapped to a different chr (mapQ>=5)




Coverage and deepth of coverag

Statistics used as quality control

» Depth of coverage = average number of reads covering a base (X)
Example: 30X for normal sample, 100X for tumor sample

» Coverage = percentage of the targeted regions covered by at least X read
Example: >=80% of your exome target is covered by 20X for normal

sample
| Depth (X reads)
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Coverage (% target covered at a given depth)

Source : Elodie Girard , 5éme Ecole de bioinformatique AVIESAN-IFB 2016
http://www.france-bioinformatique.fr/sites/default/files/VO1_ITMO_2016 EG_from_fastq_to_mapping_1.pdf



Computing coverage and deepth of coverage
DeepTools2 / plotCoverage

7% of the sampled bp are

fraction of bases sampled

0.08

=

o
o
o

o
o
o

o
o
A

o
o
w

o
o
N

o
=]
hart

covered once me? coverage per bp
— Input_male.bam, mean=10.1

Input_female.bam, mean=9.9 %

I

A

o

2

=}

£

many S

regiong g

covered by 3

2 1010 °

=]

reads £

o
v ! ! L L L I__
0 5 10 15 20 25 30

coverage = readg per bp

1.0

Ramirez, Fidel and Ryan, Devon P and Griining,
Bjorn and Bhardwaj, Vivek and Kilpert, Fabian and
Richter, Andreas S and Heyne, Steffen and Dindar,
Friederike and Manke, Thomas (2016). deepTools2: a
next generation web server for deep-sequencing data
analysis. In Nucleic Acids Research, 44 (W1), pp.
W160-W165

o
Lo

0.6

0.4
20% of the sampled bp
(] B S ——— <_have up to 15 overlapping
S readge
007 : - 16 20 53

— Input_male.bam

Input_female.bam

baically, a “reverse
cumulative eum”

coverage

a tiny fraction of bp hag
more than 30
overlapping reads



DeepTools / Plot Coverage

Tools L

plotCove I ﬂ-

ploiCoverage assesses the
sequencing depth of BAM files

plotCoverage assesses the seguencing depth of BAM files * Options
[Galsxy Wersion 2.4.2.0)
Sample order matters

Mo -

By default, the order of samples grven to the program = dependent on their
arder in your history. If the order of the samples is vital to you, select Yes

23: HED10L bowtie? MD.bam
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Galaxy Workflow

. Extract workflow from an history

. Modify workflow

. Execute workflow on new data

. Compare results from 2 workflows (in 2 histories)



Extract Workflow from the history of steps
applied to the first sample

The i io'wing Estcontains each ool hatwas nun o create he datasatsin yaur current hisiory. Please select
thase tat you wish to indude in the warkdow.
" u m Taoks which cannot be mun interaciively and thus cannot be incorporated into a workdow will be shown in gray.
History il
TP1_WF1
Sawed Hisionas ; -
Create Warkdow Chack al Uncheck a
TPLE  Hisiornes Shared with ke
- | Tool History items created
13.34| Creaie Mew 1 GRCh3T_regionl fasta
Upload File
Copy Hislory B ——— S > Treatas input dataset
26: pk
Share or Puésn GRCh3T_regionl fasta
i T o p ) L gyt L LS
2 HE00101 1 fastg
Upload Flle
24: — o » Treat as input dataset
HGO00101_1 fask
23: M Delee Parmansnty S—"
2 3 HE00101 2 fa
BAM O
Cio oy Datasats Upload Fie
22 Sataset Sec e —— P——— > Treat as input dataset
H 1asel Secunty i _
== : HG00101_2 fasiq
HE1  Resume Paused Jobs
a1 Collapse Expanded Datasets FASTO Groomer
= »  4HG0101 OK 1fa
a 1 is
HGOM  Unhide i dden Dataze include "FASTQ Graomer” in workBow
alate Hidden Datasats
™
Purge Deleted Daiasets FASTY) Groomer
BHGO14 1 > 5HG0101 OK 2fastg
Indude "FASTE Groomer in workiow
Ao He Expost Tood Criasons
nai Hisiory io Fille FasiQC
18: HC Expeori Hesiory § E = . ST -
Include "Fasi)C" in workdow
L HE o0 from e
Fasi)C
»  BHE0LD c
Include "Fasi)C" n workdow y

ﬂ ‘Wiorkdlow "TP1_WF1" creaied from current hisiory. Yigu can edi or un the warkfow.

——




Visualize workflow

[Ciinput dataset
output

[(jinput dataset
ouipui

[(jinput dataset
ouipui

& FASTO Groomer

Fia i qraom

ouipui_file {lasigsanger, fasigossanges
tasigsolexa, fasglluminal

& FASTD Groomer

Fila i groom

ouipui_file (fasigsanger, fasiqcssanges
fasigsolexa, fasigliummal)

F FasiC

Shon read data from your cumrent
hisiory

Coniamanani kst

Submadule and Limit spacifing file
A ramgC

Shaort read data from your cument
hisiony

Contamanani kst

Submadule and Limit specifing file
FF Trimmamasc

Input FASTQ file (R1firstof paw)
Input FASTD file (R2/second of par)

| Frasgc H
Shortread data from your current
hisiory
Contamanani kst
Submodule and Limit specifing file

1 FramgQC 1
Shortread data from your current
hisiory
Contamanant kst

Submaodule and Limit specfing fle

3 Map with BWA-MEM

Use the jollowang datasetas the
refarance saquence

fasig_out_pamred
asig_out_unpamred
fasig_out_rl_pawed (fasigsanger)
tasiq_out r2_pawed (fasigsanger)

fasiq_out rl_unpawed (fasigsanger)
fasiq_out r2_unpawed (fasigsanger)

tasig_out {fasigsanger)

Salact frsi setofreads

Sabact second seiofreads
#F Bowiaz

FASTQ fla 21
FASTQ fila 22

Sabacireference genoms

#F MarkDuphcates # Aagsiai x
Sabact SAMBAM datasstor datasat BAM Fila 1o Conven
collaciion
outputt {be)
meawics_fila (i)
guiFie (bam)
#F warkDuphcass A Flag=at x
Sabaci SAMBAM dataseior datasat BAM Fila to Convert
collaciion
auiputl (o)
meincs_flle (i)
ouiFie (bam)
=
# plotCoverage x
Bam file
ouiFdaiame {png, pdi, svg, eps)
" ouiFleRawCounts (tabular)

ouipui_unabgned_reads_| {fasigsanger]

outpui_algned_reads_| {fasigsanger)
ouipui_abgned_reads_r (fasigsanger)

ouipui_unabgned_reads_r (lasigsanger)

ouiput (bam)

oufpul_sam {samij

mapping_stats ()




Modify workflow visualisation

Workflow Canvas | TPL WFL |
Save
Fasiy FFamgc x —
e * Cnputdamsst X F Flagsiat x save A3
Shonread data fram your current Short read data from your cument Fun
ouiput BAM File o Convert
hisiary hisiory i J Edit Amribuies
Contaminan kst Contamanant kst auipatl {od] Auto Re-layout
Submadule and Limit specifing fle Submadule and Limit speciing fle Clase
himi_file {himi]
himi_file (hami) p “
e file tex_file (i) _ ST
S & Map with BWA-MEM * Select SAMEBAM datasatar dataset
P Use the following datasetas the collecion
FASTD Grommer o
T reference sequence meics, e (o)
Fila 10 groam Select first setofreads
- ouiFia (bam)
ouipui_fle (fasigsanger, fasigessanger, o TRmmomaic X Salect sacond satofreads
fasigsolexa, sgduminal Ingut FASTQ fle (RLfrst of pair) ham, output (bam)
Input FAS TR file (R2/second of
Cyinputdataset = - Q e (R2/s2cond of paw) F plotcoverage x
ot fasig_out_paired o Bowse2 X Bam il
fasiq_oui_unpaired FASTQ file #1 ouiFlaiame {png, pdf, svg, eps)
Cinputdataser = fasiq_out_r1_paired (fasigsanger) FASTQ flz =2 outFdeRawCounts {iabular)
ouiput fasig_oui_r2_paired (fasigsanger) Salectraference genome
fasig_gut_rl_unpaired (lasigsanger) ouput unaligned_reads_| {lasigsanger)
# FASTQ Groomer x fasiy_out_r2_unpaired {fasgsangsr) output_alignad_reads_| (fasigsanger)
File 10 groom fasiq_out (fasigsanger) ouiput_aligned_reads _r {lasigsanger) o markDuphicaies x
output_file (lasigsanger, fasgessanger, oupul_unaligned_reads_r (fasigsanger) Salao SAMBAM datasator datasat
fasiysolexa, fasigiumana) collacion
ouiput (bam)
mefnics_file (i)
Framoc » P— - output_sam (samj e :
mapping_siats ()
Short read data from your cumrent Shortread data from your cumrent
hisiary hisiory #ring
siat X
Contamnant kst Contaminant kst
BAM File w0 Converl
Submodule and Limit speciing flle Submadule and Limit spedfing file
il
hami_fe (hami) himi_fila {hami) ouiputt (v
text_file (o) text_file (bd)




Modify some steps configuration

This WF uses 3 input files. Change box name to describe which data is required for each
input : eg Reference, Forward fastq, Reverse fastq

T EORTT |

ouipui_fle (fasigsanger, hﬂqcs'saj
iasigsolexa, fasigliumna)

Details
[jmpuidataser x - [input dataset
guipui ) Mama:
|F-: revard fasig

[inpuidaasst x

autput

You can also change any parameter for example for trimmomatic step.

F Trimmomaic X

| Input FASTE file (R1firstof paw) 5: Trimmomatic Operation B

INpul FASTQ file (R2/second of pax) Select Trimmomatic operation to

fasty_out paied perform

ifasiq_out unpaired .| | Orop reads below a specified ... +

tasiq_out rl_pawed ({fasigsanger)
iasiq_out_r2_pawed (fasigsanger)
fasig_out_rl_unpawed {fasigsanger)

A Minimum length of reads to be
kept

50

fasig_out r2_unpawed (fasigsanger)
ia=siq_out(iasigzanger)




Enable a parameter to be set at run time

Parameters for each tool will have the predefined values set in the
workflow

You can modify this to enable any parameter to be set at run time.

Modify Trimmomatic so that Adanter are cet at ryn tim

Details
Details
= = Trimmomatic fexble read -
Mk feode read ) ~ wimming tool for Bumina NGS
wimming toal for lumina NGS data (Galaxy Version 0.36.1)
data (Galaxy Version 0.36.1)
Paired end data?
Paired end data?
[ ves | mo
# Trimmamatic | ves | ma
Inipust Type
Inpui FASTQ file (R LfArst of pa) Inipust Type -
- Pawr of datasets -
Inpui FASTO fle {R2fsecond of pair) Pai of daasets -
- Input FASTE file (R1Mirst of pair)
fasig_out_pawed | Iniput FASTG file (RLMirst of pair) Dat inputfasyg_r1 i
fasig_out_unpaired Data input tasy r1_i > (iaswsanger)
— — _l_’
ia d (fa: I (asg=anger] Input FASTO file (R2/second of
out rl sanger]
si_out_r1_paired (fasiy=anger) | Input FASTQ file (R2/second of pair)
fa 1r2_pawred {fa i
q_ouLr {lasigsanger) | pan} Data input'iasig_r2_m'
fasiq_oui_rl_unpaiwed (lasigsanger) Data input‘tasiq_r2_in' (fasigsanger]
I (lasigsanger) .
ifasiq_out r2_ unpawed (fasigsanger) Perform initial ILLUMINACLIP step?
| Perfiorm initial ILLUMINACLIP step? |
ia=iq_out{fasigzanger) Yes | ko
J | THE ) Wo Cutadapier and ather Bumina-spedific
Cutadapter and ather Bumina-spedific soquences from the read
zagyancas from the read
[ Adapter sequences touse
SEqUENCEs 10 use
- [ waximum mismatch count
TruSeq3d (pawed-ended, for... - wrhich will still allow a full match to
be performed

Do'nt forget to save your workflow !




Import new data for sample HG0103

Importe files HG0103 1.fastqg and HG_0103_2.fastq

Download from web or upload from disk

Requiar Composne
Hame

- HGO0103_1 tasig

- HGO0103_2 tasiq

Type [set all;:

Yiou acded 2 fila]s) 80 the queus. Add more files or click "Start to procesd.

Size Type Genmme Settings Status
888.7 KB tmma | Q TF_ref ¥ o
888.7 KB ‘ﬂ:',q - n T='_'e‘ ¥ ﬂ'
Bafio.detect v | Q Genome [set all): unspecifed {7

0 chaoose local file = Choose FTP fila & PasefFeich data Pausa Resat Closa

A 4

History =4 I
2

TPL

22 =i ety

15567 MB -

28: HE00103 2 fastg - F X

27: HE00103 1 fastg E 3




Analyze these new data
with the same workflow

Run the workflow with these new data

Your workflows

Name

TP1_\WFL OK -

wu COpy

MOwWN  Renams
Wiaw

Otk -

& Creaie new workliow 4 Upload or impornt worklow

2 of Steps
17

17

with you by others

¥ you.

Workflow: TP1_WF1 OK

" Fun workfiow

History O pitions
to & mew history

A 4

[ | &1 || 27:#E00103_14asn -

Step 2: input dataset

8 | || 28:HG00103_2 dasi -

Step 4: FASTO Groomer convert besssean vanous FASTO quality formats (G alasy
Wersan 1.0.4

Step §: FASTD Groomer convert betwaan vanous FASTD quality iormats (Galawy
Warsion 1.0.4

Step &: FastQC Read Qu reparnts (G arzion 0.67

Short read data from youwr cument history

Successiully mwoked workdow TP1_WFL_OK.

You can chedk fhe staws of queved jobs and wew the resuling daia by refreshing the
History pane. When the job has been nun the status will change from "'running’ 1o
"finished" if completed succassiully or "amor if problems ware encounierad.




Browse results

Saved Histories

Advanced Search

Hame Datasets Tags Sharing Size onDisk Created Last e
I '!&
— ~33 seconds
HG0103 | - m T| OTags 5.5 MB saconds ago
==
- ~& minutes
TPL1 | - 0 Tags 15.7 MB hours -
aga =
v
Saved Histories
Q
Advanced Saarch
] name Datasets Tags Sharing Size onDisk Created Last ted! 5
B ~1
HGE0103 | - |23- | 0 Tags 10.7 MB manuie  ~1 manuie ago
Swiich i
W ~4
- ~7 manutes [
Share or Publizsh 0 Tags 15.7 ME haurs ago h
ago

i

A 4

History =9 0
2

HGO103

23 shown

10.73 MB [+ | |

23: Flagstaton data 20 @ & x

22: plotCoverage
image
21: Flagstat on data 18 @ & x

20: MarkDuplicates on @ # | u
data 16:
MarkDuplicates BAM output

19: on @ M
data 16: MarkDuplicate

metrics

18: markDuplicates on @, & x
data 13:
MarkDuplicates BAM output

17 on @ M
data 13: MarkDuplicate

metrics

data &, and data §:
aligned reads [sored BAM]

15: Condata : @ # x
RawData

14: Condataf: .= FIE"
Webpage

fracticn of bases sampled

fraction of bases sampled >= coverage

o
-
Pl

o
i
=

=
=
(-3

o

=
=
&

oo

.00

HGOL01 bowtie2 MD.bam, mean=5.0

h

%

h
%,

4 -] -] 10 12
coyerage (Preach per ba)

04§

Ly

— HGO101 bowtie2 MD.bam

%

4 b . i 1x

coversge [Preads per bpl
-



Gather BWA alignment results

Create a new history named results
From history TP1 : Copy HG0101 BWA MD.bam dataset

Savad Hisiones

Hisiones Sharad wath ke

Creaie Naw
Copy History
Share or Publish
Show Struciure
Extract Wiarkdow
Dilat

Cedele Pemanenty

Copy Datasets

A 4

|ﬂC,upyaﬂy"|u"|'he’ui"||sh'yrle1'rsf'\:|'nuﬂe hisio fer.
Desinabon Hisiony:
—
resulis
g2 My hisiori
1: GRCh3T_regionl fasta
101_1fasig Mew history named:
famg
‘WA _MDbam

Copy History hems

for the 2 samples 1/2

I | Histo o
|ﬁ1da1a-ae1m:ledh11m'y:re9dhs. I| ry s - M
Q
Copy any number of history #ems from one history 1o another. |
[ copyany : :
Source Hision: Destnaton Hision:
— 778.82 KB & | % -
3 TP1 = .
1:results |:I-!; ! B




Gather BWA alignment results

for the 2 samples 2/2

From history HG0103 : Copy dataset

« MarkDuplicates on data 13: MarkDuplicates BAM output »

saved Hisiones

Creaie Naw

Copy Hisiory

Show Stucture
Exract Workdow
Dalai

Delete Permananty

Cogpy Dataseis

Histones Shared with Me

A 4

| 0 copy any number of history ilems from one history o another.

Source Hisiony:
I 22 HGE0103 v

A None

1:FASTO Groomer an data 27

2:FASTH Groomer on data 28

13: Map weth BWA-MEM on
data &, data 5, and data 1 (mapped
reads in BAM formar)

14:Fasi)C on data &:
‘Wehpage
15: Fasi)C on daia 6: RawData

16: Bowse? on data 1, data &,
and data 5: abgned reads (soned

BAM)

17: MarkDuphcates on data 13:
MarkDuphcale metics

Destinaion Hisiory:

1resulis

Chooss muliple hisiones

Wew history named:

Copy Hisiory hems

E 18: MarkDuphcates on data 13:
MarkDuphcates BAM output

History =4 I
Q
results
> 15mB =L W
2: MarkDuplicates ondata = # x
13: MarkDuplicates BAM
1 HG0101 BWA MDbam = # x



Visualize deepth of coverage

Rename datasets
Run plotCoverage

for both samples

pletCoverage assesses the sequenang deph of BAM fles (Galaxy verson = Opl@ons
2.420)

Sample order matters

o -
By default, fhe order of samples given wo e pragram is dependent on sheir order in yau
hisaory. i she arder afthe samples is vital fo you, salact Yes belaw.

22 HGE0103_BWA

1:HE0101_BWA

coverage (#reads per bp)

A 4
: : : : 10 — : :
014 = HGOL101_BWaA, mean=5.0 ] w — HGOL1O01_BWA
— HGO103_BWA, mean=4.9 & —  HGO103_BWA
o 0.8 | ]
g 12 %
= Il
Epiof A
: 3 06|
=8
3 oosf :
< oosf 04}
= J:
Eooa} 5
502}
0.02f E:
o0y 2 4 & 8 10 12 0% 2 4 & 8 10 12

coverage | #reads per bp)




Galaxy — Best Practices

. Manage disk space
. Export analysis results (datasets and histories)

. Export / Import analysis protocoles (workflow)



vl g alawysfb i
Frajerences

Cusiom Bulds

Lagout

Saved Hisiones
Saved Datasats
b Sawved Pages
APIKeys

Manage disk space

Global disk space

User preferences

« Change vour password

A 4

« Manage vour AP kavs
« Manage your ToolBaox filiers
« Logouiof all user ses=ans

“ou are currendly kogged i as useri galaxysi ir.
+ Manage your miormason (emai, address, eic)

« Change defaul permissions for ne'w hisiones

fou are um disk space m this Galaxy mstance. Is your usage maore fhan expecied? See

fhe documen Sessesimeaedon how io find all of the data n your account.

Disk space per history

Disk space
per dataset

Saved Histories

Advanced Search

|| Hame

(1 | neows |-
M rasubts | -

[ | vnnamed hisiory | ~

For 0 selecied hisiones:

Datasets Tags Sharing | Size onDisk
E| 0 Tags 15.7 MB
E| 0 Tags 10.7 ME
E| 0 Tags 16 MB

0 Tags 0 byies

Renamsa

Delate Delete Permanenty || Undeleis

Created

~§ hours ago

~2 hours ago

~2 hours ago

~5 minuies ago

Last ted: Status

~4 seconds ago

~15 saconds aga

~49 saconds aga

~5 mEnuies agao curment history

HISTORY LISTS

Saved Hisionas
Histories Sharad with ke
CURRENT HISTORY
Craaie Naw

Copy Hislory
Share or Pulblish

Show Struciure

Exiract Wiorkdiow

Deteie

Deteie Pemmaneniy

DATASET ACTHIN
Copy Datasets
Dataset Sacunty
Resume Pausad Jobs

Collapse Expandad Datasats

Unhide Hidden Datasets

Deleie Hidden Datasets
Purge Deleted Datasets

e
DOWNLOADE

Expori Tool Chasons
Expeori History o Fille
OTHER ACTIONE

Imgeart from Filla




Export analysis results : datasets

Image Text Bam HTML + files
26: plotCoverage image @ & X 22: MarkDuplicates on @ &R 33: HG0101 BWA.bam @ & % 14: FastQC on data 10: @ SR
data 19: MarkDuplicate Webpage
B3OKB — > metrics 7675 KB
format: database: TP_ref - format: bam, database: TP_ref 2204 KB
) B 103 lines ' ' T format: html, database: TP_ref

sample mean std min 25% 50% 75% format: txt, database: TP_ref [bwa_index] Pack FASTA. .. 0.00 sec ol 2

max _ [bwa_index] Construct BWT for the =l =l
MarkDuplicates on data 18: Picked up _JAVA_OPTIONS: packed sequence... HTHL file

MarkDuplicates BAM output 5.02 2.62 -Xmx2048m -Xms256m [bwa_index] 0.04 seconds elapse.

03.0507.020 - — [wa_index] Update BWT... 0.00 sec

MarkDuplicates on data 19: 5|0 &l ? . ® [bwa_index] Pack forward-only

MarkDuplicates BAM output 5.01 2.63 ## htsjdk.samtools.metrics.stringHes FASTA... 0.00 sec

030507020 card kUL xDup] [bwa_index] Construct SA from BWT

MNumber of non zero bins used: # pacard.sam.markduplicates.Harkbup and Occ... 0

150001 ATES=false ASSUME_SORTED=true DUPLIC

OR_DISK_READ_ENDS_MAP=58888 MAX_FILE ey | o |l P % 8
= = ? . e ROS_IN_RAM=586686 CREATE_INDEX=false displﬁy with I1GV local
Image in png format display in IGB View
display at bam.iobio bam.iobio.io
Binary bam aligmments file
: ‘
Galaxy26-[plotCoverage_image].png ' Galaxy33-[HG0O101_BWA.bam].bam
A y

...mMarkDuplicates_on_data_19__MarkDuplicate_metrics].txt

.. FastQC_on_data_10__Webpage.zip




Export analysis results : histories

History

HISTORY LISTS
Saved Histories

Histories Shared with Me
CURRENT HISTORY

Create Mew

Copy History

Share or Publish

Show Structure

Extract Workflow

Delete

Delete Permanently
DATASET ACTIONS

Copy Datasets

Dataset Security

Resume Paused Jobs
Collapse Expanded Datasets
Unhide Hidden Datasets
Delete Hidden Datasets
Purge Deleted Datasets
DOWNLOADS

weart Teol Siotispe

Exporting History TP_ain_ HGD101". You will need to make this history ‘accessible” in order

Export History to File

Tt TN

Import from File

y

Galaxy-History-TPalnHG0101.tar.gz




Export / import analysis protocoles : workflow

Export
Your workflows
Import
Mame
TP1 WF1 OK =
it
Ti
I Share or Download
W
CopY Your workflows iJ Create new workflow 4 Upload or import workflow
Mow  Rename i
View
Otl Delete
Export

Download  grorkflow as a file so that it can be saved or imported into another Galaxy server.

Galaxy-Workflow-TP1_WF1_0OK.ga




